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Justice, C. F. W. Mielatz, and Tappan Adney. 
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Published in two series of 10 volumes each, all uniform, the whole set is a remark- 
able epitome of outdoor life, dealt with authoritatively, yet in simple and untechnical 
language, and in each volume will be found much to interest and instruct the general 
reader. 
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The Deer Family The Water-Fowl Family 

By THEODORE ROOSEVELT and others. II- By L. C. Sanford, L. B. Bishop, and T. S. 
lustrated by Carl Rungius, with maps by Van Dyke. Illustrated by A. B. Frost, L. 
Dr. C. Hart Merriam. A. Fuertes, and C. lL. Bull. 

Salmon and Trout Bass, Pike, Perch, and Others 

EE aise Nu ea ebee Si Sa ee By James A. Henshall, M. D. Illustrated Townsend. Illustrated by A. B. Frost and by Martin Justice and Charles F. W. Mie- 
others. Tate 

Upland Game Birds 
By Edwyn Sandysand 7. S. VanDyke. Il- | The Big Game Fishes of the United States 

lustrated by L. A. Fuertes, A. B. Frost, C. By Charles F. Holder. Illustrated by Chas. 
L. Bull, and others. F. W. Mielatz and others. 

TO BE READY IN THE FALL 
The Bison, Musk Ox, Sheep, and Goat Family The Bear Family 

By George Bird Grinnell, Owen Wister, By Dr. C. Hart Merriam. Illustrated by 
and Caspar Whitney. Iliustrated by Carl Carl Rungius and C. L. Bull. 
Rurgius and others. | 

Couiar, Wild Cat, Wolf, and Fox | 

With many illustrations. 
Guns, Ammunition, and Tackle 

By A. W. Money and others. Illustrated. 

SECOND SERIES—In preparation 

Photography for the Sportsman Naturalist | Baseball and Football 

The Sporting Dog Yachting, Small Boat Sailing, and Canoeing 

The American Race Horse, The Running Horse | Rowing, Track Athletics, and Swimming 

Trotting and Pacing Lacrosse, Lawn Tennis, Boxing, Wrestling, Etc. 

Riding and Driving Skating, Hockey, Ice Yachting, Coasting, Etc, 

SPECIAL OFFER 
This exceedingly interesting and valuable series will be offered for 

a limited period upon very liberal terms. Send $4.00 with coupon 
cut from this magazine and $1 per month for 36 months thereafter, 

and we will send you free of all charges the volumes now ready, 
and the others as they are issued. The books are good to 

look at, being tastefully bound in dark green cloth, with 
gold ornaments and lettering and gilt top. 

Ge MACMILLAN COMPANY 
66 Fifth Ave., New York 
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National | 

Irrigation 

Association 

Chicago, New York, Washington, 

1707 Fisher Building. 17 Battery Place. 5 and 6 Glover Building. 

© File EaR se 

TuHos. F. WaALsH, Washington, GEORGE H. MAXWELL, Chicago, 

President. Executive Chairman. 

JAMES H. ECKELS, Chicago, CHARLES B. BOOTHE, New York, : f 

Treasurer. Chairman Executive Counctl. 

Guy E. MircHELL, Washington, 
Secretary. 

The objects of the Association, as set forth in its Constitution, are as follows: 

1. The adoption by the Federal Government of a permanent policy for the reclamation 

and settlement of the public domain, under which all the remaining public lands shall be 

held and administered as a trust for the benefit of the whole people of the United States, 

and no grants of the title to any of the public lands shall ever hereafter be made to any 

but actual settlers and homebuilders on the land. 

2. The preservation and development of our national resources by the construction of 

storage reservoirs by the Federal Government for flood protection, and to save for use in 

aid of navigation and irrigation the flood waters which now run to waste and cause overflow 
and destruction. 

3. The construction by the Federal Government of storage reservoirs and irrigation 
works wherever necessary to furnish water for the reclamation and settlement of the arid 
public lands. 

4. The preservation of the forests and reforestation of denuded forest areas as sources 
of water supply, the conservation of existing supplies hy approved methods of irrigation 
and distribution, and the increase of the water resources of the arid region by the investi- 
gation and development of underground supplies. 

5. The adoption of a harmonious system of irrigation laws in all the arid and semi-arid 
states and territories under which the right to the use of water for irrigation shall vest in the 
user and become appurtenant to the land irrigated, and beneficial use be the basis and the 
measure and limit of the right. 

6. The holding of an annual Irrigation Congress, and the dissemination by public meet- 
ings and through the press of information regarding irrigation, and the reclamation and settle- 
ment of the arid public domain, and the possibilities of better agriculture through irrigation 
and intensive farming, and the need for agricultural education and training, and the creation 
of rural homes as national safeguards, and the encouragement of rural settlement as a remedy 
for the social and political evils threatened by the congestion of population in large cities. 



AMERICAN WOODS 
By ROMEYN B. HOUGH, B.A. 

A publication unique in its illustrations, in that they are actual specimens 

instead of pictures, giving literally ‘‘ sermons in trees’”’ 

A VOLUME OF “AMERICAN WwOoDs” DISPLAYED 

ACH page contains three paper-thin sections of actual wood—transverse, radial, and 

tangential—and as these are nearly transparent, they show clearly the structure. They 

are mounted on strong bristol board, which bears the accurate scientific and popular names 

of each specimen shown, together with the common name in German, French, and Spanish. 
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LUMBERMEN 
FORESTERS 
ARCHITECTS 
BUILDERS 

The pages on which the speci- 

mens of wood are mounted are 

separate, to facilitate examina- 

tion and comparison one with 

another, and in order that they 

may be used in direct connec- 

tion with the text which ac- 

companies each volume. 
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Of great use to 

SCHOOLS W 
COLLEGES y 
MUSEUMS wy 
LIBRARIES and W 
PRIVATE 
COLLECTIONS 
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Nine parts of this great work have been issued and are ready for delivery ; others 

will follow at the rate of one or two parts per year. 

specimens each of 25 species, with illustrated text. 

The following are the net prices per part: 

Green or brown cloth, imitation morocco, $5.00. 

FORESTRY AND IRRIGATION Address : 

Each part contains at least three 

Half-morocco, $7.50. 

Atlantic Building, Washington, D. C. 
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Washington, D. C. 
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See our detailed advertisement 

in back of this number for some of 

our choice investments. 
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1413 G Street N. W. 

Washington,D.C. 
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Forestry and Irrigation. 
JANUARY, 1904. NOL: INO. 2: 

NEWS AND NOTES. 

Public Land The commissionap- made in thiscolumn last month in com- 
Commission. pointed by President menting uponits make-up: that its mem- 

Roosevelt, consisting of 
Commissioner Richards, of the General 
Land Office; Gifford Pinchot, Forester 
of the Department of Agriculture, and 
Frederick Haynes Newell, Chief Engi- 
neer of the Reclamation Service, as an- 
nounced in this column last month, to 
inquire into the public-land affairs and 
prepare definite information on the sub- 
ject for the use of Congress, has been 
holding daily meetings at the General 
Land Office, in Washington. ‘The com- 
mission, in its endeavors to collect all 
possible useful information, is calling 
upon all persons who have reason to be 
familiar with existing conditions. A 
number of members of Congress have 
already appeared before the commission 
to testify, among these being Senator 
Newlands of Nevada, Senator Dubois 
of Idaho, and Senator Fulton of Ore- 
gon; also Representatives Lacey of 

‘Iowa, Mondell of Wyoming, Jones of 
Washington, and Martin of South Da- 
kota. They have been asked to give 
facts concerning the administration of 
the public lands under the existing laws 
and suggestions for future handling. 

Mr. Pinchot and Mr. Newell have 
been ordered by the President to attend 
the conventions of the National Live 
Stock Association and the National 
Wool Growers’ Association, which are 
to be held simultaneously at Portland., 
Oregon, January 11-15, in order to 
learn the sentiment of the grazing inter- 
ests toward the public-land question. 
Mr. Pinchot will at the same time state 
the administration’s policy on forest 
reserve matters. 

The early activity of the Public Land 
Commission bears out the prediction 

bers were chosen wholly because of their 
intimate knowledge of the questions in- 
volved, which would result in a com- 
pleted investigation in much shorter time 
than is true of the deliberations of most 
commissions. There is every reason to 
expect that its findings will be laid be- 
fore Congress at an early day. 

* 

At about 2 a. m.,.De- 
cember 11, Marsh Hall, 
in which the work of 

the Yale Forest School is carried on, 
was seriously damaged by a fire which 
started. in the basement and spread 
through practically all of the four sto- 
ries, destroying the interior woodwork 
and furnishings and involving, to a 
greater or less extent, the library, col- 
lections, and other equipment. 

The collections of South American 
woods and of western conifers were 
totally destroyed, as was also a large 
part of the tools and forest implements. 

The large collection of domestic woods 
was badly smoked, but otherwise unin- 
jured, 

The microscopes and other equipment 
of the Botanical Laboratory were slightly 
damaged. ‘The valuable library fortu- 
nately escaped with little injury. 

One of the heaviest losses was in the 
Technological Laboratory, where nearly 
the entire data for six months’ work by 
an expert and two assistants was de- 
stroyed, with the apparatus. ‘This was 
cooperative work with the Bureau of 
Forestry, a study of moisture and vola- 
tile oil in relation to strength of timber. 

A large force of men is at work re- 
constructing the interior of the build- 

Fire at Yale 
Forest School. 
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ing, which can now be adapted closely to 

the various needs of the school. It 1s 

expected that all classes will be resumed 

without interruption at the opening of 

the term on January 9. 
An idea of the loss may be gained 

from the fact that the insurance allowed 

by the underwriters is $17,000. 

* 

Water and The annual meeting of 

Forest the California Water and 

Convention. Forest Association was 

held,in accordance with 

the provisions of its by-laws, on ‘Thurs- 

day, December 10, at 10.30 a. m., in the 

rooms of the Chamber of Commerce, San 

Francisco. 
The reports of the Bureau of Forestry 

and the Geological Survey upon the 

work being done in California were not 

available at this date, and, as no busi- 

ness of importance was to be transacted, 
the meeting was adjourned until some 
day in April, when the reports will be 
available. ‘he date and place will be 
announced later. 

At the adjourned meeting the ques- 
tion of future legislation will be taken 
up, more especially such legislation as 
may be deemed advisable to amend the 
water laws of California, and all sug- 
gestions on this point will be received. 
After the reports of the investigations 
have been received it will be known 
whether it will be necessary or not to 
appear before the next legislature of 
California with a request that the appro- 
priation made by the state at its last 
legislature for the purpose of conduct- 
ing investigations in connection with the 
departments at Washington should be 
continued for the years 1905 and 1906. 

* 

The sixth annual meet- 
ing of the Massachusetts 
Forestry Association was 
held December 10, in 

3oston, at the rooms of the Twentieth 
Century Club. The reports of the sec- 
retary and treasurer were read. Mr. 
T. F. Borst, forester of the association, 
gave a short account of his work of the 
last few months. The following officers 
were elected for the ensuing year: 

Massachusetts 
Forestry 
Association. 

FORESTRY AND IRRIGATION January 

President—Henry P. Walcott,of Cam- 

bridge. 
Vice-Presidents—Lucia A. Mead, of 

Boston; William C. Whitney, of New 

York and Washington; William F. 

Gale, of Springfield; Mary L. Ware, of 

Boston; James S. Russell, of Milton; 

Charles Francis Adams, of Lincoln; 

Richard IT. Fisher, of Washington, D.C- 

Secretary and T'reasurer—Edwin A. 

Start, of Billerica. 

Additional members of Executive 

Committee—James H. Bowditch, of 

Brookline; Frederick I, Olmsted, Jr., 

of Brookline; J. Rayner Edmands, of 

Cambridge; Katharine W. S. Noble, of 

Boston; Mary L. Tucker, of Newton; 

Allen Chamberlain, of Winchester; Har- 

old L. Frost, of Belmont; Emma G. 

Cummings, of Brookline; George B. 

Inches of Grafton; Edmund S. Clark, 

of Framingham; Richard A. Hale, of 

Lawrence; Cora C. Stuart Jones, of 

Boston. 

Auditing Committee—Frederic Cun- 
ningham, of Brookline; George M. 
Weed, of Newton; Harlan P. Kelsey, 

of Salem. 

&* 

New Forest It is reported by Mr. 

Organization. William R. Lazenby 
that at the annual meet- 

ing of the Ohio State Horticultural So- 
ciety, held at Delaware, December 9—- 
11, the Ohio State Forestry Society was 
organized with about 50 charter mem- 
bers. 

The object of the society, as stated 
in the simple constitution adopted, is 
as follows: ‘‘ To develop a public in- 
terest in forestry by disseminating 
knowledge of trees and tree planting ; 
by encouraging the preservation and 
improvement of the existing forests and 
woodlands ; by inciting the more gen- 
eral use of trees for shelter, shade, and 
ornament, and the growing of trees as a 
farm crop, and by cooperating as far as 
possible with the work of the United 
States Bureau of Forestry and that of 
the American Forestry Association.’’ 

It is expected that the first regular 
meeting will be held at Columbus about 
the middle of January, 1904. ‘The offi- 
cers are: W. 1. Chamberlainj@eindsonas 



1904 

Ohio, president ; J. L. Shawyer, Belle- 
fontaine, Ohio, vice-president ; William 
R. Lazenby, Columbus, Ohio, secretary- 
treasurer. ‘The new organization seems 
to have started under favorable au- 
spices, and it is hoped that it may be- 
come a power for good. 

* 

Notes from In the display of Great 
the Exposition. Britain will appear a 

large model of the As- 
suadn Dam, whichis now adding so greatly 
to the agricultural welfare of the valley 
of the Nile River. This great achieve- 
ment of hydraulic engineering was fully 
described in the December number of 
FORESTRY AND IRRIGATION in 1902. 
The model measures 4 by 16 feet and 

is the property of Sir Benjamin Baker, 
the engineer of the dam. 

An exhibit will be made under the 
auspices of the International Society of 
Arboriculture intended to set forth the 
good qualities of Catalpa speciosa. 

The rapid growth of this tree will be 
shown in one part.of the exhibit; in 
another will be specimens of Catalpa 
telegraph poles, fence posts, and rail- 
road ties which have been in use for 
long periods of time and successfully 
resisted decay. 

As an illustration of the physical 
qualities of the wood, acar-building firm 
of Dayton, Ohio, will exhibit a section 
of a palace car, all the wooden parts of 
which, inside and out, are made of 
Catalpa. Furniture made of Catalpa 
will also be shown. 

* 

The Third Annual As- 
sembly of the Iowa Park 
and Forestry Associa- 
tion occurred at Des 

Moines, Iowa, December 7and 8. Five 
meetings were held, at which a number 
of instructive papers were read, new offi- 
cers elected for the ensuing year, anda 
movement set on foot to bring about the 
enactment of laws providing for exemp- 
tion of taxes on woodland. ‘The asso- 
ciation intends to start a vigorous cam- 
paign of education. 

The papers reported as read were as 
follows: Chemistry in Relation to For- 

lowa Park © 
and Forestry 
Association. 
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estry, Dr. J. B. Weems; Hardy Herba- 
ceous Perennial Plants, Mr. Wesley 

Greene; Lawnsand Lawn Making, Mr. 
C. R. Ball; Ornamental Hedges, Mr, 
Bat bittles street. breess Prot. A. T. 
Erwin; Our Iowa Birds, Hon. John Bai- 
ley; Railroad Planting of Parks, Mr. J. 
Sexton; Tree Planting, Why it Fails, 
Thos. H. Douglas; Phenology of Our 
Trees, Charlotte M. King; The System- 
atic Agitation of Bettering Our School 
Grounds, Supt. C. R. Scroggie; Some 
Forestry Conditions in Iowa, Prof. L. H. 
Pammel; Advancement in American 
Herestry, Prot, He Baville The 
Architect and Landscape Artist, Mr. 
O. H. Carpenter; Forestry in Our Pub- 
lic Schools, Hon. Henry Sabin; Tree 
Planting on Our Northern Prairies, Col. 
W.A. Burnap; Civic Improvement, Dr. 
F. L.. Rogers; Native Shrubs of Iowa, 
Prof. B. Shimek; Parks for Small Cities 
and Villages, Mr. Frank H. Nutter, 
Minneapolis, Minn.; Tree Planting in 
Northwest Iowa, Prof. B. Shimek; 
Philip Madison Crapo, a Tribute, Rev. 
Edwin McMinn; Wind Breaks, Henry 
Wallace; A Systematic Study of Trees 

in Our Public Schools, Miss Grace 
Troutner; President’s Address, Prof. 
T. H. Macbride. 

Officers of the Association for 1g04¢—- 
President, Prof. Thos. H. Macbride, 
Iewa City; vice-president, Mr. Wesley 
Greene, Davenport; secretary, Prof. 
I,, H. Pammel, Ames; treasurer, Mr. 
John Bailey, Charles City. 

Executive Board—Hon. J. S. Trigg, 
Rockford; Prof. B. Fink, Grinnell; Mr. 
Cyrus A. Mosier, Des Moines. 

Committee on Legislation—Prof. B. 
Shimek, Iowa City; Mr. Elmer Reeves, 
Waverly; Hon. Eugene Secor, Forest 
City; Mr. C. L. Watrous, Des Moines; 
Mr. S. A. Foster, Des Moines. 

om 

Professor Roth and four 
of the students at the 
Forest School took ad- 
vantage of the holiday 

recess to visit some of the great log- 
ging works in the Lake States, the 
managers of which had extended cor- 
dial invitations to them. a 
Two of the men went to the Weyer 

University 
of Michigan 
Forest School. 
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hauser camps, in Minnesota, and the 

other two saw the logging operations 

of Henry Stephens at Waters, Mich., 

and those of the David Ward estate, at 

De Ward, Mich. 

m* 

Alaskan The Thursday evening 

Forest Reserve. open meetingsof the So- 
ciety of American For- 

esters at the residence of Mr. Pinchot, 

in Washington, which have proved 
so instructive and entertaining during 
previous winters, have been resumed for 
the season of 1903-1904. 

On December 17 Mr. W. A. Langille, 
of the Bureau of Forestry, gave a talk, 
illustrated by stereopticon views, on 
the proposed forest reserve in south- 
eastern Alaska. ‘This territory extends 
330 miles southeast from Skagway, 
aud forms a strip 30 miles wide on the 
mainland along the western side of 
British Columbia, the boundary running 
through the Coast Range Mountains. 
It was examined by Mr. Langille dur- 
ing the past field season. 

The country, which also includes the 
numerous large islands along the coast, 
is very rough and mountainous. On 
this account, and also because the soil 
is extremely scanty, there is practically 
no opportunity for agriculture. The 
rainfall will average about 80 inches. 

Timber grows on the slopes up to 
snow-line, wherever it can find sub- 
sistence. In a few places heavy stands 
of Spruce are found, most of which is 
already ‘‘scripped’’ or staked as mineral 
lands. Hemlock is the prevailing timber 
tree, and is reproducing vigorously in 
all localities. Spruce (Picea sitchensis) 
is second in importance as a type on ac- 
count of its less frequent occurrence, 
although it attains much greater dimen- 
sions than Hemlock. One-fifth of the 
entire area will cut 15,000 to 20,000 feet 
of lumber per acre. A large proportion 
of the timber is rendered useless by rot. 
starting from heart-shake and frost 
cracks. 

The population of the territory em- 
braced in the proposed reserve numbers 
10,000, and the main occupations of the 
people at present are fishing and lumber- 
ing, though the hope and future wealth 
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of the country lies in its mineral re- 

sources. Indians bring logs to the mills 

at such low rates that white men can 

hardly compete in this kind of work. 

Mr. Langille believes that very little 

restriction should be put upon the lum- 

bering of this region. Apparently the 

difficulties attendant upon developing 

the country are great, considering the 

amount of profit in view, and the people 

need encouragement to induce them to 

settle and open new enterprises. 

* 

Indictments The United States grand 

for Illegal jury at Omaha has made 

Fencing. a partial report, return- 
ing indictments charg- 

ing illegal fencing of public lands against 
ten wealthy ranchmen of central and 
western Nebraska. ‘True bills are found 
against Bartlett Richards, president of 
the Nebraska Land and Feeding Com- 
pany; W. G. Comstock, vice-president 
of the same company, and Secretary 
Charles C. Jameson, all of Ellsworth, 
Neb., and former State Senator Frank 
M. Currie, a large individual cattle 
owner of Broken Bow, Neb. The other 
seven indictments are against extensive 
ranchmen of Cherry and Custer coun- 
ties. Each of the ten indictments in the 
land-fencing cases contains three counts, 

and all are similarly drawn. They 
charge, first, erecting a fence in viola- 
tion of the law pertaining to govern- 
ment land; second, maintaining said 
fences, and, third, obstructing passages 
across government lands. 

The illegal fencing of these lands, 
which are located in Cherry, Custer, 

and other large counties in western Ne- 
braska, was brought to the attention of 
the Interior Department several months 
ago. W. A. Richards, special land 
commissioner, and Col. John S. Mosby 
were delegated to investigate the mat- 
ter, and as a result it was left in charge 
of District Attorney W. S. Summers. 
John B. de Freeze, a special agent, was 
sent to the range country to secure 
evidence, and is said to have worked 

cases where government land 
has been fenced. About 700 ranchmen 

said to have fenced in about 
0,000,000 acres. 

44 ee 
up 122 

aTe 
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VIEW SHOWING INTERIOR OF THE GREAT 

Among the largest of these tracts 
was that of the Nebraska Land and 
Feeding Company, of which Bartlett 
Richards was president. His range 
extends over more than 200,000 acres, 
and is about 100 miles long. Richards 
is said to be the largest cattle buyer 
and owner in the world, and is rated 

as a man of immense wealth. 
Frank M. Currie, who was also in- 

dicted for alleged illegal fencing, is an 
extensive ranchman of Custer county. 
He represented his county as state sen- 
ator in the legislature of 1g01—’o02, and 
was a candidate for United States Sen- 
ator to succeed Senator Allen. 

The land-fencing cases have excited 
intense interest because of the large 
number of wealthy and _ influential 
ranchmen concerned and because of 
charges, some of which have been filed 
in Washington, that certain public off- 
cials were in collusion with the ranch- 
men to prevent an indictment. 

The foreman of the grand jury stated 
to the court that the jury would later 
have a supplementary report, and it is 
said that this addition will include sev- 
eral more indictments of prominent 
ranchmen. 

54 

Death of a It is learned from reli- 

Forester. able sources that Mr. 
S.Y. Hills, of the Bureau 

of Forestry, in the Philippines, was 

ASSUAN DAM ON THE 
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killed by alligators, on some date pre- 
vious to September 30, while swimming 
in the estuary of the Rio Grande, at 
Cottabato, in the island of Mindanao. 
The mutilated body was recovered. 

Mr. Hills, who was unmarried and 

had not yet attained his thirtieth year, 
was a Vermonter who went to the 
Philippines asa volunteer in the military 
service. He was transferred to the 
Bureau of Forestry largely on account 
of his proficiency in the Spanish lan- 
guage and his general education and in- 
telligence. He had become one of the 
two American inspectors who act as as- 
sistants to Captain Ahern, inspect tim- 
ber cutting, and superintend the corps 
of rangers. 

On account of his attractive personal 
qualities, Mr. Hills was a favorite among 
his associates in the Bureau and had 
many friends in the city of Manila. 

* 

Canal at Preliminary surveys by 
Grand Valley, the United States Rec- 
Colorado. lamation engineers in 

the Grand Valley, Col- 
orado, have shown conclusively that a 
high-line canal is not there practicable. 
At the same time the engineers agree 

that a low-line canal, covering a com- 
paratively large area, is feasible, and 
that the cost of its construction would 
not be too great. As the community is 
wealthy, and as the local sentiment is 
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somewhat divided as to the propriety of 

the government’s engaging in this work, 

it has been decided to leave the project 

with the citizens, for it is the policy of 

the government not to assume the man- 

agement of such projects as are capable 

of being handled by private capital. 

* 
ee 

Pennsylvania The Pennsylvania Rail- 
Railroad road Company has lately 

Planting Trees, completed the work of 
planting 50,000 young 

locust trees on land which the railroad 
purchased a few years ago west of Cone- 
wago Station, Pa. One hundred and 
twenty-five men were employed on the 
work, which occupied them for three 
weeks. 

An official of the company says that 
it is the purpose of the company to plant 
1,000,000 trees in the next four years. 
The timber is to be used for railroad 
ties. 

7 

Government The scale of the salaries 

Salaries. paid to employés of the 
federal government was 

arranged in the days of Jeffersonian sim- 
plicity. The intention of the Fathers in 
making the remuneration of government 
service small was both to avoid the bur- 
den of heavy taxes, under which the 
people had struggled in Europe, and to 
remove the attractiveness of public office 
for unscrupulous men who might obtain 
appointments with the emolument only 
in view. 

The idea worked well enough in its 
day. In fact,its success up to the present 
time is surprising. The wonder is that 
the government has been able to hold 
men of the grade which has always ad- 
ministered the bulk of national affairs 
on salaries so low. 

The times have changed ; life has be- 
come more complex and expensive. 
Young men hesitate to marry on stipends 
which their fathers considered ample. 
Specialists in the sciences are absolutely 
necessary in the departments, each of 
whom has prepared himself for his work 
by along and expensive technical educa- 
tion. In private business these men are 
valued highly and paid accordingly. 
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But the United States continues to 

pay its servants, from the President 
‘down, on the scale that Jefferson con- 
sidered ample. 

Business men especially notice this 
state of affairs, for they know what 
they have to pay for the services of a 
goodman. The Pacific Coast Miner says 
editorially: 

‘(We notice that the United States 
government advertises civil service ex- 
aminations for positions of local land 
office clerks. In this it is stated that the 
applicants must have a thorough knowl- 
edge of the public land laws and of the 
routine of land-office work. For all this 
he is to receive a salary not equal to that 
of a San Francisco hod-carrier. As the 
registers and receivers are political ap- 
pointments who exercise judicial func- 
tions and yet seldom have any knowl- 
edge of law, the clerk is supposed to be 
their law adviser, and as such must be 
able to cope with the most skillful land 
thieves that the world has ever known!’’ 

‘“Tt is said that the miserable salaries 
paid to skillful brain workers in all de- 
partments of our government are such 

that in many cases some civil-service 
examinations cannot be held for want 
of applicants. This will continue until 
the government realizes the fact that 
brain work requiring technical ability 
and years of study is entitled to as much 
consideration at its hands as the mere 
manual laborers of the trades unions. 
As the President is the head of the civil- 
service system, we respectfully call his 
attention to this state of affairs. The 
efficiency of every department of the 
government must depend on:the efh- 
ciency of its employés,and this efficiency 
cannot be secured without the compen- 
sation appropriate to ability, experience, 
and relative valtie.’’ 

* 

Christmas Before the middle of 
Trees. December the city deal- 

ers begin to receive and 
display their stock of Christmas ever- 
greens. In the northern cities a pro- 
fusion of Arborvite, Spruce, Balsam, 
and Hemlock is shipped in by boat and 
rail, varying in size from branches and 
small bushes to trees 30 feet in height. - 
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The Arborvitee is mainly utilized by 
stripping away the twigs bearing the 
foliage and tying them into wreaths and 
garlands. 

Here in Washington the Spruce and 
Hemlock are seen in addition to Scrub 
Pine, Red Cedar, and a little Longleaf 
Pine from the Carolinas. For wreaths, 
instead of Arborvitee the dealers display 
quantities of a Lycopod or Club Moss, 
commonly called Crowfoot, which re- 
sembles the Arborvitze in appearance, 
but lacks the attractive fragrance of the 
conifers. Holly appears later, and mis- 
tletoe last of all, because it is liable to 
wither. 

The well-shaped trees from 6 feet and 
upward in height do service as the 
Christmas trees, which contribute so 
much to the pleasure of children at the 
holiday season. 

This year a complaint was heard, es- 
pecially from the northern cities, that 
Christmas trees were too expensive to 
be used as generally as in years gone 
‘by. Thesupply is decreasing. This is 
a matter for regret. The Christmas 
tree is a strong accessory to a good 

home. It is a part of the birthright of 
-childhood, and its enjoyment should not 
be limited to the homes of the wealthy. 

Undoubtedly there are enough young 
evergreen trees in the North to furnish 
us indefinitely with Christmas trees if 
we use them wisely and eke out the 
supply. The rise in price means only 
that the well-shaped trees which grew 
conveniently near shipping points have 
been exhausted, and that the dealers 
now have to bear the expense of longer 
hauls. 

Here is an opening for thrifty north- 
ern farmers. A few pounds of spruce 
and balsam seed each spring scratched 
into the ground on the shady side of the 
fences, or in the open places in the farm 
woodlot, would yield enough Christmas 
trees after a few years to buy a hand- 
some gift for each one of the family. 
They are already raised at a profit by 
nurserymen. 

There should be no wanton waste or 
destruction of the young forest growth. 
FORESTRY AND IRRIGATION would be 
first to condemn such proceedings as 
are reported to have taken place this 
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year at Philadelphia, where a large 
number of trees were burned by the 
dealers in order to raise the price of the 
remainder. 

But the attitude of the sentimental- 
ists who would cut no trees, even for 
Christmas purposes, is equally mis- 
taken. Such persons are a_ serious 
hindrance to the progress of real for- 
estry, for they antagonize the very men 
they would like to convert. Let every 
home that needs a Christmas tree have 
one, by all means, for this legitimate 
use, but cry down indiscriminate cut- 
ting and waste in the woodlands, and 
prepare for 1914, if you are ina position 
to do so, by planting a few spruces or 
firs. 

& 

The scene of principal 
damage during Decem- 
ber shifted after the first 

few days of the month from eastern 
Texas to southwestern California. 

From various newspaper items it 1s 
learned that on December 3 fire broke out 
in the mountains 20 miles northeast of 
San Bernardino, which proved to be the 
most destructive in the history of that re- 
gion. It was believed at first that it 
started from a donkey engine at the 
works of the Brookings Lumber Com- 
pany, but investigation seems to indi- 
cate incendiary work on the part of sev- 
eral persons and arrests are promised. 

The flames moved southward, driven 
by the wind,and burned about 5,000,000 
feet of sawed lumber at Brookings’ mill, 
entailing a loss of more than $100,000 
to the company. ‘The mill was saved. 

A summer cottage at Fredalba was de- 
stroyed and a bridge 200 feet long, which 
spans City Creek Canyon, was seriously 
threatened, but finally saved by back- 
firing. 

The area burned over is estimated at 
nearly 40,000 acres, upon which stood 
some of the finest timber in the San Ber- 
nardino Range. ‘The main loss lies in 
the denuding of the mountain slopes, 
from which almost all vestiges of plant 
life were swept away. The soil was so 
calcined that it will readily wash away, 
leaving the naked rock. December 6 
the fire was said to be under control. 

Forest Fire 
Notes. 
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On the same date a report from Santa 

Monica, Cal., announced that 30 miles 

of the coast in that region had been de- 

vastated by forest fires, which worked 

in and out of the canyons and destroyed 

a number of residences, at a loss of 

$150,000. 
At Escondido much damage resulted 

from a fire which burned the Escondido 

Irrigation Company’s district flume line 

in several places. Repairs will cost 

$30,000 to $40,000. 

Less destructive fires are reported 

from Parksville, Ky. (November 30), 

from Wrightsboro, N. C., and from 

Blaine, Ill. 
It is worthy of note that during the 

last fiscal year 597 camp and other 
small fires were discovered burning in 
the forest reserves and extinguished 
by the rangers while in the incipient 
stage. 

There were also 279 larger fires, of 
which some few escaped control and 
burned over considerable areas. Alto- 
gether, more than 280,000 acres were 
burned in the reserves. | 

Several counties in the Adirondack 
region of New York State, following the 
leadership of St. Lawrence county, are 
endeavoring to move the legislature to 
such action as will cause the expense of 
fighting forest fires in the future to be 
borne wholly by the state, instead of 
throwing half the burden on thinly 
settled, poor towns, as atfpresent. The 
supervisors of the affected towns say 
that much of the expense in the heavy 
fires of last spring was for the protec- 
tion of state land, and that as the Adi- 
rondacks are used by citizens of the 
whole state as a pleasttre resort, these 
citizens should help stand these ex- 
penses. 

Tad 

Geological The space allotted to 
Survey this important bureau 
Exhibit at will be utilized as com- 
St. Louis. pletely as possible with 

an exhibit illustrating 
the various lines of work carried on by 
the several branches of the Survey. 

Twelve colored photographic trans- 
parencies will represent typical land- 
scapes in various quarters of the United 

January 

States, and show the men of the field 

branches at their work, on the march, 
and in camp. 

Of great interest to partisans of irri- 
gation will be two large scale models of 
the engineering work of the government 
reclamation projects at the Gunnison 
River in Colorado and on the Salt 
River, near Mesa, Arizona. 

The former shows the diversion of the 
water of the Gunnison River to the Un- 
compahgre Valley by means of a tunnel 
6% miles long. The latter is a work- 
ing model, 7 by 21 feetin extent, which 
is meant to demonstrate with actual 
flowing water the action of the immense 
dam and the canal by which electric 
power is developed to aid in its con- 
struction. 

The towers and gates by which the 
water is let out of the reservoir into the 
stream bed appear in operation, and far- 
ther down the stream are seen the head- 
gates, flumes, division gates, measuring 
weirs, etc., which control and regulate 
the flow of the waters to the irrigated 
lands. 

The orchards, vineyards, orange 
groves, and field crops resulting from 
the application of water to the land form 
part of the model, and each object is 
painted to resemble the actual present 
appearance of the locality. 

a 

Professor Prof. Henry S. Graves, 
Graves director of the Yale For- 
Married. est School, was married 

on December 19, at New 
Haven, Connecticut, to Miss Marian 
Welch, daughter of Mr. Pierce Welch, 
of that city. 

ot 

The Land This from a prominent 
Grabber at citizen of New Mexico: 
Work. ‘‘“The land grabber is 

working overtime in our 
territory, and his latest scheme works | 
like a charm. In the Pecos Valley the 
desert entrymen vet a pumping plant, 
set it up before the inspector arrives, 
and soak up a few acres. ‘Title passes 
to the entryman, and the pump is re- 
turned or passed on to the next would-be 
land owner.’’ 



HON. THOMAS R. BARD, 

CHAIRMAN OF THE IRRIGATION COMMITTEE IN THE UNITED STATES SENATE. 

HE friends of national irrigation are rightly pleased at the appointment of Senator 
Thomas R. Bard, of California, as chairman of the Irrigation Committee of the United 
States Senate. He has labored long and diligently for the upbuilding of the West, and 

has always stood for the rights of 6ova fide settlers. Senator Bard has long been identified with 
the great business interests of the West, in which he has won marked success, and his service 
in the Senate, though short in point of time, has been stamped by the same sound judgment and 
adherence to right principles that has made him such a power in his own State of California. 
Senator Bard was born at Chambersburg, Pa., December 8, 1841. After graduating from Cham- 
bersburg Academy at the head of his class he studied law. He then engaged in the transporta- 
tion business, and later, in 1865, went to southern California, where he has resided ever 
since. He was elected to the United States Senate in February, 1900, by the unanimous vote of 
the Republican members of the legislature. In addition to being chairman of the Irrigation 
Committee of the Senate, Senator Bard is also a member of the Committees on Indian Affairs, 

Public Lands, Railroads, and Territories. 



AMERICAN FORESTRY ASSOCIATION: 

TWENTY-SECOND ANNUAL MEETING WAS HELD 

AT WASHINGTON, D. 

L Minutes of the Meeting and 

Resolutions. 

HE twenty-second annual meeting 

of the American Forestry Associ- 

ation was held in accordance with the 

constitution on December 9, 1903. The 

meeting was called to order at the Atlan- 

tic Building, Washington, D. C., at 10 

o’clock a. m., by Honorable James Wil- 

son, Secretary of Agriculture and Presi- 

dent of the Association. The attendance 

was excellent and a lively interest was 

shown in the work of the Association. 

The reading of the minutes of the last 

meeting was dispensed with, as they 

had been printed in full in FORESTRY 

AND IRRIGATION for January, 1903. 
The Treasurer, Mr. Otto Luebkert, 

read his report, showing total receipts of 
$4,566.31 andexpendituresof $4,077.59, 
leaving a balance on hand of $488.72, 
against which there are outstanding bills 
for $50.00. ‘The report was accepted 

and referred to the Auditing Committee. 
The Secretary of the Association, Mr. 

Bowers, read the report of the Board of 
Directors, which was accepted, and, on 
motion, ordered to be printed in For- 
ESTRY AND IRRIGATION. 

Mr. Pinchot announced the names of 
those who had contributed to the special 
fund for increasing the membership and 
advancing the work of the Association, 
the list being as follows: Mr. William 
Earl Dodge (now. deceased), Mr. D. 
Willis James, of New York; Mr. Morris 
K. Jesup, New York, and Mrs. Elizabeth 

S. Potter, wife of Bishop Potter, of New 
Wonks. 

He moved a vote of thanks to these 
ladies and gentlemen for their valuable 
assistance, which was unanimously car- 
ried. 

On motion, the chair was authorized 
to appoint the usual committees, and in 
accordance therewith he named Messrs. 
George B. Sudworth and Wm. L. Hall 

as the Auditing Committee; Messrs. 

ce 
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Edward A. Bowers, F. H. Newell, and 

Overton W. Price as the Committee on 

Resolutions ; Messrs. Gifford Pinchot, 

George P. Whittlesey, George F. Moses, 
Colonel William F. Fox, and Dr. C. A. 
Schenck as the Committee on Nomina- 
tions. 

Secretary Wilson was at this point 
obliged to leave, and called upon Mr. 
Gifford Pinchot to take the chair during 
his absence. Mr. Pinchot thereupon 
requested Mr. Ernest Stewart, Super- 
intendent of the Canadian forests, to 
take his place on the nominating com- 
mittee. 

Dr. Schenck then addressed the meet- 
ing upon the subject of forestry in North 
Carolina, and was followed by Mr. Low, 
of Hawaii, who spoke interestingly upon 
forest conditions in the islands. 

After some further discussion, Mr. 
Pinchot. extended an invitation on be- 
half of his mother, Mrs. James W. Pin- 
chot, to all present to attend a tea at 
No. 1615 Rhode Island Avenue from 
4.30 to 6.30 that afternoon. 
A recess was then taken at 11 o’clock 

until 12 o’clock noon. 
At the afternoon session Mr. Bowers, 

for the Committee on Resolutions, read 
the proposed resolutions, which were 
then taken up for discussion and finally 
adopted. These resolutions are printed 
below as a part of this report. 

The Auditing Committee reported 
that the Treasurer’s accounts were cor- 

rect, and their report was accepted and 
placed on file. 

The Nominating Committee reported 
a list of officers for 1904, and upon the 
acceptance of their report the Secretary 
was directed to cast the ballot of the 
Association for the nominees. This 
list is printed on the Association an- 
nouncement page in the January num- 
ber of FORESTRY AND IRRIGATION. 

Mr. Stewart, Superintendent of Ca- 
nadian forests, suggested that next sum- 
mer the American Forestry Association 

2) 
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have a joint meeting with the Canadian 
Association at St. Louis. 

Dr. Schenck thought that this meet- 
ing should be an international one, and 
Mr. Bowers offered a resolution that 
this association appoint a committee to 
take charge of an international forestry 
meeting at St. Louis, and that the com- 
mittee consist of Dr. Tarleton H. Bean, 
Mr. Gifford Pinchot, and Mr. Ernest 
Stewart, with such other members as 
they may desire to associate with them. 
This resolution was adopted unani- 
mously. 

Mr. Stewart then made some inter- 
esting remarks upon the progress of 
forest work in Canada, with especial 

reference to the success that had at- 
tended the effort to distribute young 
trees for planting by farmers. 

After some discussion of tree planting 
by Mr. William L. Hall, Mr. Stewart, 
and Mr. Ernest Bruncken, the meeting 
adjourned.. 

The tea at Mrs. Pinchot’s was largely 
attended, in spite of the inclement 
weather, and this pleasant opportunity 
of meeting socially was greatly appre- 
ciated. 

RESOLUTIONS. 

The following resolutions were unan- 
imously adopted by the Association : 
WHEREAS the southern mountain for- 

ests are of national importance in their 
influence upon stream flow and upon 
timber supply, and whereas widespread 
loss has already resulted from their 
misuse, 

Be it resolved, ‘That this Association 
lend its best efforts to procuring the cre- 
ation of a national forest reserve in the 
Southern Appalachians. 

Resolved, That this Association, in its 
capacity as a national organization, en- 

dorse the effort to obtain a forest reserve 
in the White Mountains of New Hamp- 
shire. 
WHEREAS experience has. demon- 

strated that the first step in an effective 
administration of great forest areas is 
rapid and easy means of communication, 
in order that fires may be extinguished 
in their incipient stage and depredations 
anticipated: 

Be tt resolved, That the officers of this 
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Association are hereby instructed to 
make every proper effort to obtain from 
Congress at this session an appropriation 
of five hundréd thousand ($500,000) 
dollars, to be expended in the construc 
tion and improvement of roads and trails 
within the existing national forest re- 
Serves. 

Resolved, That the existing laws under 
which mineral entries are made within 
forest reserves are a menace to the re- 

serves, and that said laws should be so 

modified as to prevent mineral entries 
for other purposes than the development 
of mineral resources, while affording the 
bona fide prospector full opportunity to 
perfect a mineral claim. 

Resolved, ‘That we favor the passage 
by Congress of an amendment to the 
law regarding exchange of lands in- 
cluded within a forest reserve, so that 
such exchanges or lieu selections shall 
be confined to lands of equivalent value 
or similar condition as regards forest 
growth. 

Resolved, That we are in entire ac- 
cord with the efforts to repeal the Tim- 
ber and Stone Act, and we favor as a 
substitute therefor the passage of an 
act which shall confer authority upon 
the proper officer of the United States 
to sell timber growing on the public 
lands when such sale shall be for the 
public welfare. 

II. Directors’ Report. 

The forest movement in 
the United States has 
progressed so satisfac- 

torily during the past year that your 
Directors feel justified in opening this 
report with an exultant note. In no 
previous year has there been so solid an 
advance in gaining public support. The 
lumbermen and railroads have become 
convinced that forestry is of the utmost 
importance to them, and we welcome 
such support as a notable achiev ement 
of the year. 

Public sentiment, too, in the Weed 
where the federal forest reserves are’ 
located, has changed from an attitude 
of hostility to one of friendliness, and 
we confidently believe that it only re- 
quires a more complete understanding 

Advance of 
Forestry. 
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of the purposes of the reserves to bring 

to them a practically unanimous sup- 

port of the people in the states where 

they are located. It should be the duty 

of this Association in every way to fur- 
ther this result. 

In submitting our annual report to 
the members of this Association,it seems 

desirable to first take up the matters of 
general interest that were incomplete at 
the time of our last annual meeting, and 
thus make a more or less continuous 
history of our activities in the forestry 
movement. 

1. Of prime importance 
Consolidation is the consolidation of 

of Forest the forest work of the 
Work. federal government 

under one head. It is 
hardly necessary to repeat that the pres- 
ent division of the work between the 
General Land Office, the U. S. Geolog- 
ical Survey, and the Bureau of Forestry 
is unsatisfactory, unscientific, and un- 
economic. ‘This condition isrecognized 
by all the parties concerned. The Pres- 
ident, the Secretary of the Interior, the 
Secretary of Agriculture, and the Com- 
missioner of the General Land Office 
have united in asking Congress to place 
all forest work of the government in 
charge of the Bureau of Forestry. This 
Association, the National Irrigation 
Congress at its meeting in Ogden, Utah, 
last September, and many other organ- 
izations have endorsed this proposed 
consolidation, but as yet Congress has 
failed to act. A bill is now pending in 
Congress to accomplish the desired ob- 
ject, and it is hoped that in view of the 
unanimity of those ina position to judge 
of its merits that the bill will pass at 
this session. Of course the questions 
arising in connection with the reserves 
as to titles must continue to be adjudi- 
cated by the General Land Office. 

2. Another important 
Southern matter is the proposed 
Forest Appalachian Forest Re- 
Reserve. serve, which this asso- 

ciation has earnestly 
advocated. No legislation has been ob- 
tained creating it as yet, but public sen- 
timent continues to support it with in- 
creasing force, and it is reisonable to 
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expect that in time Congress will act 
favorably upon the matter. 

3. In pursuance of a res- 
The olution passed at the last 
Legislative annual meeting, your 
Committee. President last spring ap- 

pointed a Legislative 
Committee to consider what could be 
done in the way of obtaining forest 
legislation in the different states. This 
committee has considered what its work 
and scope should be, and has decided 
that the first and most practical piece 
of work for it to do is to try to devise 
a harmonious system of tax laws with 
reference to forested or wooded lands. 
At present it is collecting information 
concerning the cut-over pine lands of 
the South and gathering the opinions 
of the owners of such lands as to what 
form of tax exemption or tax postpone- 
ment would induce owners to interest 
themselves in reforesting such lands. 
The existing laws tax lands producing 
a wood crop upon the value both of the 
land and thecrop. This is not done 
with other crops in most states and is 
an unfair discrimination against forest 
properties, inducing the earliest possible 
cutting of wooded lands. It has been 
suggested that the only fair way is to 
tax the wood crop when it is gathered, 
and until that time only place a tax 
upon the value of.the land itself. If 
some general law upon these lines can 
be framed which will apply in most 
states, we believe the association could 
do most important work in having it 
presented to the legislatures of all the 
states, furnishing such explanations as 
might lead to favorable action in many 
states. 

A new piece of work 
Affiliation has been attempted by 
With Other the Secretary this year 
Associations. in endeavoring to affil- 

late existing state for- 
estry associations with this organization 
and to organize branches in states where 
no forestry organizations exist. This 
matter has been under consideration for 
many years by our Executive Commit- 
tee, but no practical way of accomplish- 
ing so desirable a consolidation of all 
our voluntary forest interests was found. 
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It is now hoped that something may be 
done along this line, and we urge our 
members in the different states to present 
‘such plans to our Secretary as seem to 
them wise in order that some affliation 
between all state associations with this 
national association may be effected. 

It has been suggested that the Asso- 
ciation should annually make inspec- 
tions of the work on the national forest 
reserves with a view to assisting by its 
cooperation in a proper management of 
the same. ‘This seems desirable, but at 
present our resources will not permit us 
to attempt this, save in isolated cases. 

At the time of our last 
Membership annual report the total 
of the membership of the As- 
Association. sociation was 2,136. At 

the present time it is 
2,107, not counting some twenty or 

thirty members who have joined since 
the 30th of November. We may there- 
fore say that our membership has been 
practically stationary during this year. 
This is not as it should be. While our 
members have not increased, in one re- 
spect the changes for the year are grati- 
fying in that we have a larger member- 
ship from the far West and the mem- 
bership is more widely scattered than a 
yearago. Wecan not dwelltoo strongly 
upon the importance of increasing our 
membership, both because of the finan- 
cial strength gained, but also of the in- 
creased influence it gives us in further- 
ing forestry throughout the country. 
We ought to have 10,000 persons en- 
rolled as members of the American 
Forestry Association, and we believe we 
can obtain this number if each one of 
our members will make it his or her duty 
to see that at least five friends are by 
them induced to join during the coming 
year. 

The summer meeting 
at Minneapolis, Minne- 
sota, held on August 25 
and 26, was in every way 

a success, and the thanks of the Asso- 
ciation are due to the Commercial Club 
of that city for its management of the 
meeting, which was held under its 
auspices. ‘The papers read were perti- 
nent and the discussions evoked by them 
most interesting. Secretary Wilson, 

The Summer 
Meeting. 
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our President, was present, and, as the 
fitting climax of the meeting, addressed 
a mass meeting on the last evening of 
our gathering. ‘There was a represen- 
tative attendance from various parts of 
Minnesota and adjoining states, and a 
noticeable feature was the presence of 
some of the oldest and most prominent 
lumbermen of Minnesota and Wiscon- 
sin, who took part in the program and 
discussions with enthusiasm and the in- 
telligence coming from life-long famil- 
iarity with the White Pine region. The 
press of the Northwest gave full ac- 
counts of the proceedings, and the meet- 
ing awakened a wide interest in a sec- 
tion of the country where we may hope 
for valuable support in the future. It 
was voted not to increase annual dues 
to $2.50. (See p. 274, FORESTRY AND 
IRRIGATION, 1903. ) 

The official organ of the 
The Association, FORESTRY 
Magazine. AND IRRIGATION, was 

increased in size at the 
beginning of this year from 48 to 64 
pages, and has shown steady and grati- 
fying improvement. Since January 1, 
1903, 86,500 copies were put in circula- 
tion, an average of 7,375 per month. 
The total cost to the Association has 
been for the year $3,462.86, about one 
hundred dollars less than for a smaller 
magazine the preceding year. 

Coming now to a review of the for- 
est movement generally, we have to note 
with great satisfaction the work of the 
Bureau of Forestry. 

Greater progress has 
Bureau of been made by the Bu- 
Forestry. reau during the past 

year than at any other 
period of its existence. Important lines 
of work already begun have been con- 
tinued, and the Bureau has extended its 
activities in many directions. Leading 
lumbermen have begun to see the wis- 
dom of conservative lumbering, which 
is another name for forestry, and have 
emphatically endorsed the work of the 
Bureau. At the convention of the Na- 
tional Lumber Manufacturers’ Associa- 
tion at Washington forestry was made 
the principal subject of discussion. Im- 
portant lumber interests have applied to 
the Bureau of Forestry for advice and 
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assistance in the management of their 

timber holdings, and work has been or 

is now in progress on the lands of the 

Northern Lumber Company, the Kirby 

Lumber Company, the Houston Oil 

Company, and others. On July 1, 1903, 

the area of private forest lands under the 

supervision of the Bureau amounted to 

679,194 acres. 
Next,in importance to the interest of 

the lumbermen is that of the great rail- 
roads, a number of which have applied 
to the Bureau for assistance in determin- 
ing the advisability of the purchase and 
conservative management of forest lands 
for the production of railroad ties. The 
Bureau has also been in cooperation with 
several of the leading roads in an inves- 
tigation of methods of wood preserva- 
tion, the results of which will be ex- 
ceedingly valuable in connection with 
the durability of railroad ties. 

Increasing attention was paid by. the 
Bureau during the year to work upon 
government lands. This included the 
study of various forest problems within 
the national forest reserves and the ex- 
amination of areas to determine their 
suitability for new reserves. The pas- 
sage of the National Irrigation Act had 
a most important bearing on the ques- 
tion of extension of forest reserves, 
since government experts are agreed 
that irrigation on a large scale is im- 
possible without the preservation of the 
forests surrounding reservoirs at the 
headwaters of the streams. 

One of the most hopeful signs of the 
year has been the desire of various states 
to cooperate with the Bureau of Forestry 
in a study of their forest resources. 
Work along this line has been going on 
in several states, notably in California 
and New Hampshire, whose legislatures 
made specific appropriations for the pur- 
pose, and in Maine, where the Forest 

Commission contributed to the expenses 
of the investigation. 

An investigation of very great impor- 
tance is that of timber tests. The advice 
of prominent engineers, manufacturers, 
and lumbermen was sought before the 
tests were inaugurated, in order that 
their results might be of the greatest 
practical value. The object of these 
tests is to determine the strength and 
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durability of the merchantable timbers 
of the United States. 

In view of the enormous damage 
which has been done by forest fires in 
the United States during the year, the 
investigation of this problem by the 
Bureau is of special interest and value. 

While the Bureau has utilized to the 
fullest extent and in the best possible 
way its resources in men and money, its 
possibilities for usefulness are out of all 
proportion to the funds at its disposal. 

The activities of the 
Work of General Land Office in 
General Land connection with the for- 
Office. est reserves have greatly 

increased. One-third of 
the Commissioner’s annual report 1s 
taken up with forest matters. During 
the year 2,875,000 acres of land were 
added to the forest reserve area, increas- 
ing the total of that area to approxi- 
mately 63,000,000 acres. Four new 
reserves were established during the 
year since our last meeting, and one in 
Porto Rico has recently been proclaimed. 
The area of previously existing reserves 
was increased by 1,443,440 acres, and 
was reduced by 62,080 acres 1n modify- 
ing the boundaries of the reserves. As 
no small part of the opposition to the 
reserves at the outset came from the in- 
clusion of certain agricultural lands 
within their exterior boundaries, we 
feel that this work of modifying scien- 
tifically the boundaries of the forest re- 
serves should be pushed as rapidly as 
the work permits. 

The field force is now completely or- 
ganized, resulting in great benefit to the 
service. This is especially appreciable 
in the decreasing number of destructive 
fires occurring within the reserves, 
which is directly due to the work of the 
forest force in both educating the peo- 
ple on the subject and extinguishing 
incipient fires. The figures given in 
the report regarding the suppression of 
fires conclusively show that the value of 
the services rendered by the force in 
preventing conflagrations is simply in- 
estimable. This feature of the work 
alone constitutes a sufficient demonstra- 
tion of the utility of the service. 

The work of preserving the reserves 
from depredations continues also in a 
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state of improvement from year to year. 
Grazing within described areas has been 
judiciously permitted, and the methods 
adopted seem to have met with general 
approval. 

Another important branch of the 
work, that of effecting sales of timber, 
has also been considerably expanded, 
as shown by the increase in amounts 
received from such sales, the report for 
this last year showing an aggregate of 
over $45,000 actually paid in on such 
sales as against over $25,000 for the 
preceding year. It is also shown that 
there still continues a growing demand 
for the free use of forest-reserve timber. 

The appropriations made by Congress 
to defray the expenses connected with 
the administration of the federal forest 
reserves have been as follows: Under 
the act of June 11, 1896, $25,000 were 

appropriated to pay the expense of a 
commission appointed to report relative 
to the establishment of forest reserves. 
“Subsequent to this act appropriations 
were made as follows: 

Hom tie discallyeat TS99s0.0. saa: 3 $175,000 
ema ery NOOO Nett ast 20! 210,000 
eas as ya LOOU igo tenis coc ere 325,000 
SN aA SEGUTIC CPR Ee eet ee 300,000 
4 . a e NGO “sadwoar 300,000 

NO OAM Pee satars 375,000 

The above appropriations are used to 
pay the salaries and expenses of officers 
employed in the service. The force is 
made up of forest inspectors, superin- 
tendents, supervisors, and rangers of 
different grades. As it is impossible to 
continue in active service the entire 
number of officers during the whole 
year, on account of the limited appro- 
priation, a number of rangers are fur- 
loughed during the winter months, when 
the danger from forest fires and trespass 
is not so great as during the summer. 
There were employed during the past 
year about 450 rangers, together with 
the necessary number of inspectors, su- 
perintendents, and supervisors. This 
number was maintained until October 
15, when the force was considerably re- 
duced. During the winter months there 
were employed, about 175 rangers on 
the reserves. 

An important matter fer legislative 
action in connection with the forest re- 
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serve is the present method of permitting 
mineral locations within the reserves, 
which is open to criticism. While we 
favor the freest opportunities for a dona 
jide exploitation of the minerals within 
the reserves, we feel that the existing 
laws are defective in that it is possible 
under them for large numbers of mineral 
entries to be made where no minerals 
exist in paying quantities, and where, 
when title is once passed to the entry- 
man under a patent, all control of the 
lands passes from the general govern- 
ment. This is a serious menace to the 
proper administration of the forest re- 
serves. Under these entries large quan- 
tities of lands valuable only for their tim- 
ber or as hotel sites and pleasure resorts 
are being taken, and a nominal compli- 
ance with the mineral laws makes it pos- 
sible for such entries to be perfected. 

In addition to the work 
of the federal govern- 
ment, the states have 

also advanced in their 
forest development. In Pennsylvania 
the state reserves have been increased in 
area, as is also the case in Indiana. 
Important legislation looking toward 
fire protection and proper forest admin- 
istration has been passed, among others, 
in Minnesota, New Hampshire, Califor- 
nia, and Washington. 

The State of Maine has appointed a 
trained forester, a graduate of the Yale 
Forest School, as a state officer to assist 
in its forest work, and Wisconsin has 
asked the Bureau of Forestry to nomi- 
nate a forester to take charge of its for- 
est work. Following an investigation 
of forest conditions in Hawaii, that ter- 
ritory has appointed a forester, in charge 
of the protection and development of the 
forests of the island. 

Under the provisions of the so-called 
Morris Act, which provided for the crea- 
tion of the Minnesota National Forest 
Reserve, the first selection of lands for 
the reserve has been made by the For- 
ester. It covers 104,459 acres, upon 

which the marking of trees to be left 
standing after lumbering is now in 
progress under the supervision of the 
Bureau. 

There is every prospect of the success- 
ful execution of the provisions of the 

Forest Work 
in the States. 



18 FORESTRY AND IRRIGATION 

Morris Bill, in spite of the opposition of 

certain lumbermen interested in main- 

taining the old conditions of loose ad- 

ministration on the one hand and ex- 

cessive profits on the other. 

The Association welcomes and ap- 

plauds the efforts of the women of Calli- 
fornia to secure the preservation of the 
Calaveras Grove of Big Trees, and its 
members are urged to give the move- 

ment countenance and support. 
Our Canadian friends continue to 

show an unflagging interest in the cause 
of forestry, both in their own domain, 
where their forestry association is do- 
ing active work, and also by numerous 
additions to ournumbers. One of their 
official representatives was present at 
the summer meeting of the Association 
in Minneapolis and voiced the interest 
of Canada in all that we do in forestry 
lines. 

Fire, the great enemy 
of our forests, has done 

its usual work of de- 
struction during the last year. In the 
Adirondack region its ravages were un- 
precedented. Over 600,000 acres were 
burned over, causing a loss of not less 
than $3,000,000. While perhaps only 
30 per cent of this area was valuable as 
timber, for the purposes of the Adiron- 
dack Park all was valuable. The ex- 
cuse given for these great fires in the 
Adirondacks was the prolonged and un- 
usual drouth ; but with the forest force 
there and the interest of large land- 
owners and campers this should only 
have been an incentive to increased ac- 
tivity.- The railroads were particularly 
to blame by their want of care and pre- 
caution in spreading these fires, some 
of which, it is true, were set for revenge 
or to obtain work in extinguishing fires. 
In Maine during the months of May and 
June, 1903, 271,000 acres of timbered 
lands were destroyed, or about 2 per 
cent of their area in that state, involv- 
ing a loss of $1,410,210. We can not 
here recité all of the fires in forests 
throughout the country, but the two 
cases above are typical, and show the 
importance of a thorough administra- 
tion of the fire laws. In many cases 
these laws themselves are good, but in 
the absence of an effective administra- 

Forest Fires. 

January 

tion are quite worthless. Our members 
could do no more effective work in the 
cause of forestry in their respective 
states than to give earnest attention to 
obtaining proper means for the admin- 
istration of their fire laws. 

The development of for- 
estry education is a mat- 
ter of supreme interest 
to all the friends of for- 

estry, and so we must record one great 
regret that the first school in this coun- 
try devoted solely to forestry has been 
discontinued. The New York State 
College of Forestry was organized in 
connection with Cornell University in 
1898 and enjoyed an immediate and in- 
creasing success. Its graduates were 

proving themselves men of great use- 
fulness in widely diversified forest work 
throughout this country and in the 
Philippines. With a promised mem- 
bership of one hundred for this year, its 
success seemed assured. Suddenly we 
learned that the Cornell authorities had 
decided to discontinue it, because the 
governor of New York had vetoed the 
bill granting the customary state aid to 
the school. It is not proper for us to 
criticise this action or the complications 
by which this veto was brought about. 
We can only deplore the unfortunate 
outcome as a distinct loss to the cause 
of sound forestry in the Middle States. 

As an offset to this loss, Harvard © 
University has inaugurated this fall a 
department of forestry, which promises 
well for the future, and at the Univer- 
sity of Michigan the forestry depart- 
ment contemplated a year ago has be- 
comea fact. The University of Nebraska 
has also established a department of for- 
estry. 

The Yale Forest School has nearly 
double the number of students that at- 
tended last year, compelling an increase 
in the teaching force, and the affairs of 
the school are most prosperous. At 
Biltmore there is also an increased nuim- 
ber of students, and Berea College of 
Kentucky is turning out a large number 
of students with a knowledge of for- 
estry that will be of great service when 
the Appalachian reserve iscreated. ‘The 
Michigan Agricultural College also con- 
tinues its forest work with success. 

Education in 
Forestry. 
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In many other colleges courses in feel that they have cause for gratifica- 
forestry are now given with a con-_ tion for what has been done and deter- 
stantly growing interest. mination to push on this incomparable 

From this summary of the forest work work all the more vigorously for the 
of the year we trust our members may future. 
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On March 1, 1903, 48 members were dropped for non-payment of dues, the 
amount thus lost being $202. 

Respectfully submitted. 
(Signed ) OTTO LUEBKERT, 

Treasurer. 
DECEMBER I, 1903. 



WINTER LOGGING. 

HOW LOGS ARE CONVEYED FROM THE 

STUMP TO THE STREAM IN OUR NORTHERN 

WOODS—FROST AND SNOW AST EACTORS: 

ROBERT V. R. REYNOEDS: 

Note.—For the accompanying illustrations of northern logging sleds we are indebted to 

the Eau Claire Mill Supply Company of Eau Claire, Wisconsin. — EDITOR. 

ROST and snow are good friends to 
the northern lumberman. Until 

recent years it was quite impossible for 
him to carry on logging operations in 
an economical way without their power- 
ful aid. Since the introduction of the 
steam logging railway the lumberman 
is not as dependent as formerly upon 
winter conditions, since he now can haul 
his logs at any time of the year; but it 
is safe to say that as long as logs can 
be driven down the northern streams at 
comparatively small expense, the first 
heavy fall of snow will be eagerly 
looked for and welcomed in the woods 
of the states where the northern pines 
grow. 

Its habitat, as well as its valuable 
qualities, has helped to bring misfor- 
tune to the White Pine. Not only 
does it grow straight and tall and clean 
of bole, float like cork, and work read- 
ily under the carpenter’s tools, but it 
must needs plant its roots where for a 
third of every year the heavens them- 
selves provide material for well nigh 
frictionless roads, which reduce to a 
minimum the expense of transporting 
the log to the saw. 

Let us suppose a case of a lumber 
firm which has bought pine stumpage 
in a new place and desires to market 
the timber. If the timber holdings are 
very extensive and valuable and the 
company is able to expend $50,000 to 
$100,000 on transportation, they will 
build a light railway from the timber to 
the mill, unless there is a very good 
driving stream near by. A railroad 
renders them independent of the sea- 
sons, and also admits of bringing out 

any desirable hardwood which may be 
on their land; or if a logging road is 
already established which nearly con- 
nects the desired points, they may be 
able to extend it according to their 
needs and contract for its partial use. 
If a good driving stream is near by, they 
will probably save the timber nearest it 
to send out by driving in the spring. 

If the timber land is not extensive, its 
owners will rely entirely upon driving 
to get.it to the mull PAmysotherscase 
cannot be supposed; otherwise they 
would not have bought the timber. A 
means of transportation is the first thing 
to be considered. 

They have, then, say, a half dozen 
forties of pine two or three miles from 
the driving stream, on which, 30 miles 
below, the mill is located, either at the 
head of a navigable water or on some 
permanent railway line, from which a 
switch runs into the yards. 

The superintendent lays his plans and 
does all the preliminary work possible 
during the summer and early fall. His 
object is to haul the logs from the cut- 
tings and pile them upon the ice of the 
frozen stream and along its banks with 
the least possible expenditure of power, 
both of men and horses. Wasted power 
means loss of time, and timé is the 
equivalent of money to him. 

In the first place, he may have to 
clear the snags, rocks, or sunken logs 
from the bed of the stream to prevent 
trouble from jams during the drive. 

Next he selects a ‘‘ banking’ place 
on the 1iver as near as possible to the 
cuttings. This must be a place where 
thick and solid ice will form, extending 

20) 
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far enough to hold a large portion of the 
intended cut. Before spring piles of logs 
will cover the surface, and the ice must 
be strong enough .to,.bear the, great 
weight until the work is done. The 
river bank at this point must be of sucha 
nature that heavy sled loads of logscan 
safely be driven down upon the ice. If it 
is too steep, .a graded roadway*myst be 
cut back through it, or the logs may be 
unloaded at the top of the bank and 
rolled down upon the river. Arrange- 
ments are also made to pile a quantity 
of logs on the bank, to be launched after 
the spring freshet. 

The camp foreman (whom we will call 

O’ Brien ) then constructs the foundation 
of the logging road from the cuttings 
to the river. The timber next the 
stream has probably been already re- 
moved. If not, a way must be cleared 
through it, usually at least twenty feet 

wide. “Allowance must be made every 
quarter mile for turnouts, where op- 
posing teams may pass. Rocks and 
stumps must be avoided or removed ; 
hollows must be graded level if unavoid- 
able. In descending from the higher 
land towards the river, the road inay 
have to wind about the hillsides in order 
to reduce the grades. It may be neces- 
sary to bridge a.gully »r two. The 
swamps and boggy places are usually 
safe enough after a week of the north- 
ern frost, but should heavy snow come 
before severe frost, the ground may be 
so protected from freezing as to remain 
unsafe for a time. In sucha case the 
snow must be shoveled away to expose 
the ground to the freezing action of the 
air, ora quantity of brush is thrown into 
the boggy places, upon which corduroy 
is laid, and the snow heaped over all to 

form the road. 
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It may be that the only practicable 
descent from a line of hills is through a 
narrow, rocky, water-washed ravine. 
The foreman will then have to blast 
away some of the stone, using the débris 
and corduroy to fill the spaces between 
the rocks. 

The grade must always be gentle, the 
track not one-sided, the curves long and 
easy, and the route the shortest possible, 
though it may be better to goa half a 
mile further around than to have a long 
or steep slope which a /oaded team must 
climb. ‘To fulfill all of these conditions 
requires no little ingenuity and actual 
engineering instinct on the part of the 
foreman. At the cuttings the road forks, 
with a branch leading to each consider- 
able part of the works. 

At a convenient point alongside each 
branch road in the cuttings is con- 
structed askidway, which means simply 
a pair of big wooden rails, usually logs, 
laid parallel and at right angles to the 
road. The end next to the road is a little 
higher than the other, so that a sled can 

draw up opposite the skidway and have 
its load of logs rolled on it from the side. 

In this way much of the hardest work, 
which is moving the log from the stump 
to the road, is obviated, since probably 
no tree is more than a quarter of a mile 
distant from a skidway. 
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The camps and stables are built at 
the same time the road construction is 
going on. All of this work must be 
completed before snow or severe frost. 
For several weeks the woods crew have 
been busy in the timber—felling, swamp- 
ing, and skidding—and already the skid- 

ways are piled high with logs ready to 
be hauled to the river. A tree comes 
crashing down; the dead and living 
limbs are swiftly lopped from its trunk, 
and the men who felled it measure off 
the log lengths with a 4-foot stick, and 
soon saw the merchantable part into 
logs. If the country we are consider- 
ing is Wisconsin, and the ground is still 
free from snow, a team of horses drags 
3, 4, or 5 logs into a pile, all lying par- 
allel, by means of a log chain and a 
great pair of tongs, similar to ice tongs, 
which grips each log, usually at the 
larger end, as they drag more easily 
butt foremost. Then comes another 
team drawing a single pair of heavy 
wheels 7 to 9 feet in diameter, fitted 
with a stout pole or tongue. A chain 
is slipped around the pile of logs about 
a third the way from the end which is 
to be foremost. "The wheels are drawn 
astride of the pile at the same point, 
the team facing forward. 

The traces are unhooked and the 
tongue disengaged from the neck yoke 

LOGS ON THE SKIDWAY. 
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and turned straight up inthe air. This 
allows a chain which is wound about 
the axletree to unwind one-quarter of 
a turn, and as the tree is from 12 to 18 
inches thick, the hook at the end of 
this chain is lowered a corresponding 
distance. The hook engages the chain 
which encircles the logs, and the pole 
is pulled down to its horizontal position 
by sending the team straight ahead, 
hauling on a chain fastened to the upper 
or forward end of the pole. This mo- 
tion winds up the chain around the axle 
and lifts the forward ends of the logs 
clear of the ground. ‘The axletree is 
made eccentric, so that when the pole 
has resumed its normal position the 
weight of the logs hangs from the axis 
of the wheels, and there is little ten- 
dency to lift the neck yoke. ‘The team 
is then hitched to the pole, as usual, 
and away goes the ponderous and un- 
wieldy load to the skidway, harness 
creaking as the horses strain at the 
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collar, axles clucking to and fro in the 
well-greased boxes, and pole vibrating 
under sudden side strains from the par- 
tial blocking of a wheel by a hillock or 
a hollow. The raised ends of the logs 
swing beneath the axletree and the other 
ends drag on the ground. Arrived at 
the skidway, the load of logs is dropped 
squarely across the skids at the end 
away from the road by driving out a fid 
which locks the chain around the logs. 
The logs are rolled to the road end of 
the skidway by hand and piled up layer 
on layer, two men working together 
with cant-hooks or ‘‘ peavies,’’ which 
multiply their power sufficiently to en- 
able them to roll one log upon another. 

So the work goes on until the skid- 
way is full, unless the arrival of good 
sledding opens the road to the river. 

After the first snow comes and wheels 
no longer work well, the logs are either 
snaked in singly by the tongs method 
(and this is by far the most common 

A BADGER RUTTER AT WORK, 
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practice throughout the north, even be- 
fore snow comes), or the butt is rolled 
upon a low sled, to which it is lashed 
fast and hauled to the skidway as before. 

Foreman O’Brien may be delayed in 
his plans by failure of snow to arrive at 
the date when his road and camps are 
finished and the skidways piled full. 
He may have to lay off a number of the 
men until the desired ‘‘spell of weather ’’ 
arrives. 
| He will probably keep steadily on 
with the cutting, for this must be fin- 
ished before 3 or 4 feet of snow falls, as 
is very likely to happen later in the 
winter. As time is now plentiful, he 
may have the square corners beveled 
off from the ends of the logs so that 
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the chances of catching rocks and snags 
in a shallow stream, and thus causing a 
jam, are very much reduced. 

Every night before rolling into his 
bunk he goes, outside and scans the sky 
with the careful scrutiny of a man who 
feels a grave responsibility. Every 
night for a week the stars sparkle down 
through the bitter air like diamonds set 
in dark blue velvet. The trees crack 
like pistol shots. Fourteen inches of 
ice on the river already, and the road 
where it crosses the quaking bog is as 
firm as the Brooklyn bridge. 

The eighth night O’Brien 
with a grin. ‘‘Snow tonight boys, 
sure!’’ The air is noticeably milder, 
all but the brighter stars are blotted out, 

comes in 

A DOWN-HILI, CHANCE. NOTICE SAND IN RUTSe 
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and a great yellow halo surrounds the 

moon. ‘The wind shifts, and tiny snow 

flakes come rustling down through dead 

leaves and against the rough bark of the 

pines. f 
Next morning the snow is eight inches 

deep, and still falling in a business-like 

way. All that day it falls and part of 

the following night. ‘The laid-off men 

come flocking in at nightfall to be ready 

for the next morning. ‘The snow lies 

18 inches deep on the level. 

Long before daylight the cook and Pie 

cookee are heard bustling about, rattling 

pots and frying’ pans and causing the 

coffee-grinder to give forth a cheerful 

clamor, accompanied by spicy, appetiz- 

ing odors. 
The teamsters’ lanterns are twinkling 

about the stables, where they are shov- 

ing hay into the racks and measuring 

out oats and currying their big pets pre- 

paratory to harnessing. 
The horses are the best that money 

can buy for the purpose—big, slow- 
moving, gentle, intelligent, and able to 
pull ‘‘anything that has two ends,”’ as 
their drivers say; $600 is not an un- 
heard-of price for a young, heavy, well- 

matched woods team, though, of course, 

the average is much lower. They have 
plenty of grain, and their drivers in 
general give them the most painstaking 
care. A blacksmith shop is set up in 
camp, and here the horseshoeing is 
looked after. The teams are sharp-shod. 
Collars are fitted accurately to avoid 
trouble from sore shoulders, and all 
harness is heavy and perfect. 

By seven the men have had their 
breakfast of pork steak, fried potatoes, 
slap-jacks, maple syrup, and coffee. 
The teams are hitched to the logging 
sleds, and by the time the men can see 
to handle a peavey a sled stands in front 
of the skidway. 

The sleds, which are built especially 
strong for their work, are of the four- 
runner pattern, carrying a stout, rectan- 

gular framework to receive the load. An 
iron pin at each corner prevents the load 
from sliding sidewise. A sled without 
its load, but including the chains, may 
weigh from 2% to 3 tons. 

The logs are rolled on to the sleds by 
means of two movable skids leaned 
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against the load, layer after layer, until 
the boss loader thinks the limit of safety 
has been reached. When the top of the 
load is above the logs on the skidway, 
the power of a team is employed to roll 
the logs into position. .This is done by 
fastening one end of a rope on top of the 
load, passing the bight down under and 
around a log on the skidway, and re- 
turning the free end across the load to 
a team on the opposite side of the road. 
When the team goes ahead at the word 
the log rolls up the movable skids in 
the bight of the rope, balanced and 
steadied by the peavies of a manat each 
end. In the cut a single block has evi- 
dently been used to change the direction 
of the pull of the team, probably be- 
cause the roadway is the only place 
where the team can pull ahead. After 
two or three layers of logs are loaded on 
the sled, binding chains are passed 
around the load, holding it firmly to the 
framework below. ‘Then. two or three 
more layers of logs are rolled into place, 
and these also are bound in position by 
chains, and so the process is repeated 
until the load is large enough. 

The first load over the new road will 
probably bea very small one. The road 
must be tested and prepared to some ex- 
tent for heavy traffic. For this purpose 
(supposing, again, that we are thinking 
of Wisconsin) the rutter is sent over the 
road to prepare the permanent track. 
The rutter consists of a sled with long 
single runners, which pack the snow 
evenly and make gradual, easy curves 
where curves are necessary. A small 
snow plow on each runner plows out 
the deep snow from the path where the 
horses of the loaded teams must walk. 
Frequently a solid road of ice is built 
up by repeated sprinkling from a tank 
of water mounted on a sled. The ice 
may be 12 to 20 inches thick, accord- 
ing to the ease of getting water. Then 
a rutter is used, with knives mounted 
on the runners, which scoop grooves in 
the solid ice, in which the sled runners 
may track. In many of the Northern 
states, however, the rutter is dispensed 
with, and the sleds are made to track 8 
feet wide. 

A little leveling will be needed in one 
place, a bad rock or stump may have to 
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be removed in another, and, above all, 
the runner tracks must be packed firmly 
and make one continuous line for the 
whole distance. Every driver guides 
his team so that his sleigh tracks just 
as the rutter did, and, as all are of the 
same gauge,there is soon a hard,smooth 
pair of ruts on which a team can haul 
wonderful loads, especially as most of 
the slopes favor going toward the river. 
A few men will be kept constantly on 
road repairs. Where the track shows 
signs of wear they shovel snow upon it. 
Where there is a sharp grade, down 
which heavy loads must pass, they 
sprinkle the track with sand, as shown 
in the cut, to prevent the sleds from 
overrunning the horses. Frequently the 
ruts are wet down at night. This pro- 
cess repeated keeps the rut in smooth, 
perfect condition. 

Excepting only an iron wheel rolling 
on an iron track, these ice roads oppose 
less friction to the pull of the horses 
than any other device for transportation 
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which men have yet been able to dis- 
cover. Unless there are considerable 
grades to be overcome, a good team 
can haul from five to twenty tons on 
such a road after it has attained its best 
condition. The difficulty lies rather in 
starting the mass than keeping it in 
motion. 

In any heavy sledding in very cold 
weather the steel shoes on the runners 
freeze fast to the snow if the load is 
allowed to stand still for a few minutes. 
It is then that a good team and driver 
display their qualities. If the horses 
are poorly trained and handled, they 
grow nervous after one or two failures 
to start the load and seesaw on the 
evener, pulling alternately instead of 
both at once. In fact, the best of teams 
would often be unable to start a load 
once firmly ‘‘ set ’’ if they pulled straight 
ahead, relying only on their strength; 
but the experienced driver pulls the 
team a few inches to one side, so that 
the tendency is to wrench the front 
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runners loose from the clinging ice 
crystals, but not too far, or the pole 
will certainly be broken. At a quiet 
word the big fellows move steadily into 
the collar, gently at first, but increasing 
their effort as they feel the resistance. 
Harder and harder they strain, the har- 
ness creaking and the great muscles of 
their buttocks ridged and shining. For 
six seconds they hang motionless; then 
another quiet word recalls them to pa- 
rade rest. After a few moments the 
driver causes them to pull the tongue 
sidewise in the other direction, and 
again sends them forward. ‘This time 
intelligence scores. Just as it seems 
the team should be stopped for fear of 
discouraging them, there is a squeak- 
ing, grinding noise as the frost lets go 
its grip, and the front runners move to 
the side, following the pole. Immedi- 
ately the hind runners are wrenched 
loose, and the whole load moves for- 

ward, taking a little curve before re- 
turning to the ice ruts. If the load is 
very heavy and obstinate or has stood 
over night, the driver takes a block of 
wood for a fulcrum and pries up each 
of the runners in succession with a 
erowbar, in order to avoid danger of 
breakage. 

FORESTRY AND IRRIGATION January 

It is almost needless to say that such 
a load asthe large one shown in the first 
illustration is heavier than any in ordi- 
nary practice, and was probably made up 
mostly for the picture. Intense rivalry 
springs up among the drivers as to 
which team shall haul the heaviest load 
of the year, and this results in the haul- 
ing of some tremendous loads on the 
ice roads. But woe betide the unlucky 
team and driver when such an unwieldy 
mass gets beyond control ona grade. 
Then the utmost efforts of the team can 
hardly keep them from being overrun, 
and both horses and driver have often 
been injured or crushed to death. 

Once the roads are in good condition, 
O’Brien keeps the haulers moving 
briskly. Advantage must be taken of 
the season, fora January thaw may ruin 
his road and block the work for a week. 

So load after load of logs moves down 
the long grades to the river bank and 
out upon the ice, there to be rolled up 
and away to the further end of ccn- 
stantly growing orderly piles. Every 
log is marked with a deeply dented 
brand in the end, or a mark cut in the 
bark,orboth. ‘Thescalerknows withina 
few thousand feet the amount of lumber 
which can be cut from the banked logs. 

READY FOR THE DRIVE. 



1904 

At last the signs of coming spring 
begin to be noticed. The remnant of 
the work is pushed through with all 
possible speed, and finally all of the 
logs are lying upon the ice or along the 
banks waiting for the breakup. 

If the stream is liable to overflow its 
banks when the ice goes out, long booms 
may have to be built of logs chained end 
to end to prevent the logs from float- 
ing in among the timber and becoming 
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stranded when the flood subsides. At 
this point the winter work ends and 
the drive begins. Hitherto the men and 
the horses have transported the logs by 
their own muscular power, aided by the 
sloping, slippery snow road. Hence- 
forward, in large measure, the men will 
merely direct and apply the action of 
enormous natural forces in the path of 
which they have placed the logs by their 
labors of the winter. 

Gah BURRAU, Grier ORES DRY: 

EXCERPT FROM THE REPORT OF THE SECRETARY OF AGRICULTURE 
FOR 1903, SHOWING THE PROGRESS MADE DURING THE PAST YEAR. 

HE object for which the Bureau 
of Forestry exists is first of all 

to secure the highest permanent useful- 
ness of the forests in the present and 
future interests of the country. 

Lumbering of the forests now stand- 
ing must go on to supply immediate 
needs. ‘This has made it necessary to 
find how to make conservative lumber- 
ing profitable, and the great danger 
has been that the rising price and grow- 
ing scarcity of lumber would not of 
themselves bring this about until none 
but inferior forests should be left on 
which to practice forest management. 

It is a safe assertion that the lumber 
interests of the United States recognize 
today as never before that forestry has 
for them a practical commercial value ; 
that the way is in many cases already 
open to them to consider conservative 
lumbering as a definite business propo- 
sition, and that this condition has been 
brought about entirely by the efforts of 
the Bureau of Forestry to deal with the 
concrete facts of a problem of national 
importance. The evidence of its suc- 
cess 1s not only the cases in which lum- 
ber companies have already begun to 
put into operation its plans, prescribing 
for particular tracts how to lumber with 
reference to future production, nor the 
applications which have been made for 
similar advice elsewhere, but to the 
surprising interest in the subject which 
has lately been evidenced among lum- 
bermen generally. 

It is greatly to be hoped that the 
Bureau of Forestry may not be com- 
pelled to let slip this opportunity for an 
important public service by inability to 
answer the demands which will be made 
upon it. Experience has shown its 
capacity to do this work. The wide 
knowledge of forest conditions and of 
methods of operation which it has gath- 
ered, and the organization which it has 
developed, fit it to undertake new prob- 
lems with a probability of success which 
can be looked for in no other quarter. 
In so vast a country as ours, and under 
forest and economic conditions of such 
variety, the task of revolutionizing the 
long-established methods of an industry 
like the lumber business is one of enor- 
mous difficulty. On the ability of the 
Bureau of Forestry to demonstrate, as 
fast as opportunity permits, that it is 
good business for lumbermen to conduct 
operations with reference to future crops 
depends in large measure the success 
or failure of the attempt to preserve 
what should be our chief sources of 
timber supply. The proper equipment 
of the Bureau for this work is nothing 
less than a national duty, and I have 
recommended that the annual appropria- 
tion for its use be substantially increased. 

ADVANTAGES OF COOPERATION WITH 

PRIVATE OWNERS. 

In cooperating with private owners the 
Bureau is not expending public money 
to benefit private interests. Scientific 
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forestry—that is, enlightened manage- 
ment based on an accurate forecast of 
what a forest can be made to produce 
in the future—is impossible without full 
knowledge of all the forces, natural and 
artificial, which affect its productive- 
ness. ‘This involves a careful study of 
lumbering methods on the one hand and 
of the forest itself on the other. The 
Bureau has now in its possession as the 
result of this cooperative work the tabu- 
lated results of studies in many states 
from Maine to California and from 
Florida to Washington, representing a 
total of recorded individual measure- 
ments in the forest, the number of which 
would mount to scores of millions. 

This vast mass of material has been 
gathered mainly at the private expense 
of the owners, who have received the 
expert assistance of the Bureau. Its 
possession makes it possible continually 
to enlarge the field of forestry. It has 
been secured by making its accumula- 
tion go hand in hand with practical re- 
sults. Every working plan prepared 
and put in operation has meant both the 
preservation of a source of national 
wealth and an addition to the knowl- 
edge necessary for the wise use of the 
public as well as the private forests of 
the land. 
Two considerations must be urged in 

connection with present conditions. The 
first is that cooperation is now supplying 
the Bureau with what it needs for gov- 
ernment work at a less cost than would 
be required to secure the same result 
independently. The second is that the 
speedy introduction of management on 
private lands is a matter of pressing im- 
portance. Forest preservation is nec- 
essary in the interest of the public wel- 
fare. Forest destruction on a large scale 
1S NOW 1n progress. It can be checked 
only by showing that it is possible to 
use the forests without destroying them. 
The Bureau of Forestry is doing this, 
and there is no other agency which can 
doit. If the Bureau does not put forth 
every endeavor to introduce conservative 
management among private owner 
public interest it Stifice Nas a 

While it is true that hitherto virtually 
everything that has been done in this 
country to introduce conservative man- 
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agement as a paying business has been 
done by the Bureau, it is far from my 
wish that the Bureau should continue 
to control operations for private owners 
any longer than there isa clear and 1m- 
perative need. It has already entered 
on the policy of detaching from its staff 
competent men to take charge of private 
operations when called upon to do so, in 
spite of the fact that it needs the services 
in its own work of all the trained for- 
esters it has as yet been able to secure. 
The government service, however, is the 
natural goal toward which most. ambi- 
tious students of forestry will strive, 
because of the superior opportunities of 
training which it affords. 

SCIENTIFIC INVESTIGATION OF FOREST 

PROBLEMS. 

There is danger that the attention 
which the work of the Bureau in pro- 
moting the actual management of forests 

“naturally receives may obscure the im- 
portance of the investigations which it 
is conducting along other lines. These 
investigations are largely scientific in 
scope and method, but always entirely 
practical in purpose and outcome. The 
Bureau is the recognized source of in- 
formation for the country on all forest 
subjects. The volume of its great and 
growing correspondence, due to this, is 
one evidence of its usefulness. It is con- 
ducting experiments along lines which 
have received the enthusiastic approval 
of engineers, constructors, and the like, 
to determine the strength of timbers. It 
is discovering how to treat cheap woods 
with preservatives so as to make it com- 
mercially practicable to substitute them 
for more expensive kinds, thus virtually 
adding new sources of valuable supply. 
It has inaugurated a new method of 
gathering crude turpentine which has 
revolutionized within a single year the 
naval stores industry of the United 
States, with an annual output of $13,- 
000,000 worth of turpentine and rosin, 
whereby the yield of turpentine is nearly 
doubled, with practically the same ex- 
pense for labor, and the life of the tree 
which yields the turpentine is greatly 
prolonged. 

In the fall of 1902 this new system 
had been experimentally in commercial 
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use for a single season on the tract of 
one operator in Georgia. ‘Today the 
men who conduct three-fourths of the 
operations in the whole Southern Pine 
belt have adopted it, or are waiting to 
adopt it, as soon as their orders for the 
necessary apparatus can be filled. 

FOREST MANAGEMENT. 

While the growing willingness of the 
private owners, in whose hands are the 
great bulk of the forests of the country, 
to inquire into the possibilities of forestry 
in connection with their holdings has 
opened an opportunity for educational 
work, the value of which it is hardly 
possible to overstate, a larger proportion 
of the energies of the Bureau has been 
given during the past year to introduc- 
ing forestry on public lands than ever 
before. 

In accordance with the provisions of 
the so-called Morris Bill, selection has 

been made and approved of 104,159 
acres out of a total of 225,000 acres of 
land in the Chippewa Indian reserva- 
tions in northern Minnesota, which will 
constitute the Minnesota National Forest 
Reserve. Official announcement of the 
second selection will soon be made. 
Selection of ten sections to be reserved 
from sale and settlement has also been 
made andapproved. Volume tables and 
estimates of the total stand of the forest 
have been prepared, upon which will be 
based recommendations for the reserva- 
tion from lumbering of 5 per cent of 
the timber for seed trees, as the act pro- 
vides. Trees which will not be cut 
when the forest is lumbered have been 
marked on more than 6,000 acres, and 
rules which will control the lumbering 
have been prepared and have been ap- 
proved by the Secretary of the Interior. 

A working plan for the tract of the 
United States Military Academy at West 
Point was prepared at the request of the 
Secretary of War. The forest, which 
consists of hardwood sprouts, is in poor 
condition, the result of numerous fires 
and injudicious cutting. The plan is 
accompanied by forest maps, which show 
the location and area of the various 
types of forest, and provides for fire 
protection and for such improvement 
cuttings as will again put the forest in 

FORESTRY AND IRRIGATION 31 

a sound and healthy condition. ‘This 
plan is now being put into effect under 
the supervision of the Bureau of For- 
estry. , 

At the request of the Secretary of the 
Interior working plans were prepared 
for three Indian reservations in Wiscon- 
sin, which include recommendations for 
their protection from fire and rules under 
which they shall be lumbered without 
unnecessary damage to the forest. 

Ninety-four applications for assist- 
ance in managing forest lands were 
made by private owners. Of these ap- 
plications 37 were for timber tracts and 
57 for woodlots. Since the Bureau put 
into effect its cooperative scheme of as- 
sisting private owners, applications have 
been received for advice in the manage- 
ment of 5,656,171 acres. Farmers and 
other private owners of small tracts of 
woodland throughout the Northeast, the 
Middle West, and the South Atlantic 
States have applied in increasing num- 
bers for the assistance of the Bureau in 
the management of their tracts. Fifty- 
eight working plans for woodlots were 
prepared last year. 

Field studies of five large timber 
tracts were made as folluws : On 39,000 
acres in Berkeley county, S. C.; on 
2,321 acres on the Susquehanna River 
above Harrisburg, Pa.; on 16,000 acres 
in Mitchell, Caldwell, and Watauga 
counties, IN? (C: on a-lougieat Pine 

forest in southeastern Texas, involving 
fieldwork on 300,000 acres, which occu- 
pied 35 men for four months, and on 
125,000 acres in northwestern Maine, 
which occupied 32 men for three and a 
half months. 

Working plans are in preparation for 
the following tracts: A forest of 25,000 
acres in Sullivan county, N. H.; a for- 
est of 50,000 acres in West Virginia, 
and a forest of 3,000 acres in Grafton 
county, N. H. 

The forest of R. C. Neal, near Harris- 
burg, Pa., for which a working plan was 
prepared last year, is now under conserv- 
ative forest management. ‘Two field 
assistants of the Bureau are supervising 
the lumbering operations of a large com- 
pany in Newton and Jasper counties, 
Texas. The working plan for the United 
States Military Academy at West Point is 
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now inoperation. Twenty-seven wood- 
lots in the Northeast and South Atlantic 
States are being managed in accordance 
with the recommendations of the Bu- 
reau. The first selection of the Minne- 
sota National Forest Reserve, consisting 
of 104,459 acres, is now under the Bu- 
reau’ssupervision. In addition to these 
lands, 679,194 acres of private lands and 
106,759 acres of public lands not in- 
cluded in forest reserves are under for- 
est management. 

The interest which large railroad com- 
panies have recently exhibited in the 
practice of forestry is one of the most 
encouraging developments of the year. 
Many of them have made application to 
the Bureau for its cooperation in studies 
whose results would determine the ad- 
visability of the purchase and manage- 
ment of forest lands for the production 
of railroad ties and other timbers. 

Cooperative studies of state forest con- 
ditions, in which the states shared in the 
expense of the work, were made for 
Maine, New Hampshire, and California. 
In Maine the forests of Piscataquis 
county, south of Moosehead Lake, were 
studied. The results of the work were 
presented in the Fourth Report of the 
Forest Commissioner of that state. In 
New Hampshire a study of the forests 
of the entire state was begun, with the 
purpose of determining the methods by 
which they may best be preserved. In 
California the work was directed toward 
the making of a forest map of the state, 
the determination of practical modifica- 
tions in lumbering methods, and of the 
effects of grazing and fire, and other 
matters entering into the determination 
of a state forest policy. 

Studies were made of the Sugar Pine 
in California, the Lodgepole Pine in 
Montana, commercial hardwoods in 
West Virginia, North Carolina, Ten- 
nessee, and Kentucky, the Balsam in 
the Adirondacks, the Chestnut in south- 
ern Maryland, and the Red Pine in 
northern Minnesota. 

The section of Forest Measurements, 
without increase of force, accomplished 
nearly twice as much work as in the 
previous year. 

The work of the section of Forest Man- 
agement for the ensuing year includes 
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more important undertakings than ever 
before. Technical problems involved in 
the management of the national forest 
reserves must be solved; the field work 
in Texas, in South Carolina, and in Ala- 
bama must be completed. Much work 
rémains to be done on woodlots for pri- 
vate owners. On the lands to be in- 
cluded in the Minnesota National Forest 
Reserve those trees must be marked 
which are to be reserved in the lumber- 
ing, and supervision of the lumbering 
operations must be exercised by the 
Bureau. The study of the forests of 
California and of New Hampshire re- 
mains to be completed, and a study of 
Vermont forests will be undertaken. 
Commercial tree studies will be made in 
Maine, Minnesota, and the Southern 
States. 

FOREST INVESTIGATION. 

A notable accomplishment in the 
South during the year has been the ex- 
tensive introduction of the cup and gut- 
ter system of extracting turpentine. 
This system, invented by Dr. Charles H. 
Herty, working under the Bureau’s di- 
rection, although in operation only a 
year, is rapidly replacing the old, de- 
structive system of boxing trees. Its 
great superiority is due to the fact that 
it is far less destructive than the box 
and that it yields at least 40 per cent 
more turpentine. 

Forest investigations in 1903 were 
carried on in the following states : 

In Maryland, a study of the distribu- 
tion of the forests of St. Mary, Prince 
George, and Kent counties, in coopera- 
tion with the State Geological Survey. 

In Texas, a study of the forest growth 
of the Edwards Plateau and its influence 
on stream flow. 

In Missouri, a study of the swamp 
forests, including such timbers as Bald 
Cypress, and Red, Black, and Cotton 
gums. 

In California, a study of the T'an-bark 
Oak in connection with the tan-bark in- 
dustry. 

In Ohio, Iowa, Michigan, and Mon- 
tana, a study of forest distribution. 

An investigation of the cedar-shingle 
industry was carried on in the Pacific 
northwest, which included a study of 
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the supplies of shingle cedar, the rate 
of consumption, etc. 
The dendro- chemical laboratory, which 

was conducted in cooperation with the 
Bureau of Chemistry, obtained much 
valuable information in itsstudy of gums 
and resins, the production of tannins, 

the use of different woods for pulp manu- 
facture, the effects of poisonous chem- 
icals on the life of trees, and the detec- 
tion of adulterants in turpentine. 

The life history of various insects 
harmful to trees in the East, South, and 
West was studied by the Division of 
Forest Entomology in cooperation with 
the Bureau. It has been estimated that 
insects destroy every year $100,000,000 
worth of timber. Experiments were 
carried on in methods of lessening this 
great damage. 

Studies were made of the basket-wil- 
low industry and of the maple-sugar 
industry, and bulletins on both subjects 
are now in preparation. 

Work in forest investigations for the 
ensuing year will include— 

Bulletins containing descriptions of 
the trees of the Northeastern, South- 
eastern, Rocky Mountain, Southwest- 
ern, and Pacific slope regions. 
An attempt to clear up the confusion 

in the common names of trees. 
A study of forest distribution in two 

counties of Maryland. 
Special studies of forest distribution 

in Missouri and Arkansas. 
A study of the Big Tree of California; 

of the acacias of the Southwest, and of 
the uses, structure, and characteristics 
of various American timbers. 

Further experiments in turpentine 
orcharding under the cup and gutter 
system, to determine the minimum 
wound which it is necessary to inflict on 
the tree, the forest conditions which 
make for the highest productiveness, 
and the like. 
A forest exhibit at the World’s Fair, 

St. Louis. 

FOREST EXTENSION. 

Plans for tree planting were made for 
68 applicants in 29 states. These plans, 
which involved the examination of 40,- 
557 acres of land, were made in accord- 
ance with the cooperative plan inaugu- 
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rated by the Bureau. Most of the plans 
were for farm woodlots of not more than 
10 to 20 acres, but there were several 
notable exceptions. A plan was pre- 
pared for roS acres on the Presidio Mil- 
itary Reservation of San Francisco. 
Planting plans were prepared for the 
grounds of the state institutions of 
North Dakota, at the request of Gov- 
ernor White. Other plans were pre- 
pared for farmers in the prairie regions 
along the Fort Worth and Denver City 
Railroad at the request of that com- 
pany, and more than 600,000 trees were 
set out. 
A planting plan was prepared for 640 

acres in Cullman county, Ala., formerly 
covered by Longleaf and Shortleaf Pine. 
It was recommended that Loblolly Pine 
and White Oak, Post Oak, and Chestnut 
be planted on the land. 

Men applying for planting plans show 
everywhere a disposition to follow the 
recommendations of the Bureau. Plant- 
ing plans previously made are being car- 
ried out with encouraging prospects of 
success. 

Tree planting continues on the Dismal 
River Forest Reserve of Nebraska and 
the San Gabriel Forest Reserve of Cali- 
fornia. The boundaries of the Dismal 
River Reserve have been surveyed and 
marked. Eighty acres of bottom land 
adjoining the reserve have been fenced, 
and part of the land converted into a 
tree nursery with space for the growing 
of 2,000,000 plants. Many thousands 
of Western Yellow Pine and Jack Pine 
seedlings were collected in the Black 
Hills and in Minnesota for planting in 
the Dismal River Reserve. On theSan 
Gabriel Reserve much experimental 
planting was done on widely scattered 
areas. The planting was done mostly 
with pine seeds in seed spots. The total 
cost averaged $7.41 per acre. 

The natural reproduction of deficient 
forests has been studied among the 
hardwoods of Oklahoma, the Western 
Yellow Pine on the Prescott Reserve of 
Arizona, and the White Pine on the 
abandoned fields and pastures of New 
England. 
A very important branch of the Bu- 

reau’s work is the study of forest fires, 
with a view to discovering practicable 
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means of reducing the immense losses 
due to this cause. The year covered 
by the present report was characterized 
by fires of extraordinary severity both 
in the Kast and in the West. The great 
forest fires of September, 1902, in Wash- 
ington and Oregon were the subject of 
a special investigation by the Bureau, 
which discovered a total loss estimated 
at $12,767,100. In the Adirondacks a 
systematic canvass was made of the 
causes which brought on the extraordi- 
nary fires of May, 1903, and the dam- 
age resulting therefrom. The Bureau’s 
investigation showed that most of the 
destruction was due to carelessness and 
might easily have been avoided. For- 
est fires were studied also in Georgia, 

Florida, and the Lake States, with a 
view to discovering their causes, meth- 
ods of prevention, and the total amount 
of damage they do. 

Examinations of the Atlantic Coast 
and Columbia River sand dunes were 
made in order that methods of tree 
planting might be discovered to restrain 
the encroachments of the shifting sands. 
Tree-planting plans for sand-dune re- 
gions on the Atlantic coast are in prep- 
aration, and a strip of sand-dune land 
in Oregon has been withdrawn for ex- 
periment. 
Work for the ensuing year will in- 

clude a continuation of cooperative work 
in tree planting among private owners; 
tree planting on Pikes Peak, Wichita, 
Prescott, and San Bernardino forest re- 
serves; improvement of natural repro- 
duction on Pikes Peak Reserve and on 
lands in northern New Mexico; exten- 
sion of the timber belts of Kansas; a 
study of the methods of restocking cut- 
over pine lands in southern Michigan; 
a continuation of the study of second- 
growth White Pine in New England; 
a cooperative study with the State of 
California in improving the stands of 
timber ; a study of the Eucalypts. 

The suppression of forest fires and the 
reclamation of shifting sands will con- 
tinue to receive the attention of the 
Bureau. 

FOREST PRODUCTS. 

A work of great scope and importance 
undertaken by the Bureau is the deter- 
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mination of the strength and durability 
of the merchantable timbers of the 
United States. The investigation con- 
sists of tests of timbers performed in 
cooperation with the Bureau of Chem- 
istry. The work is directed toward the 
solution of practical problems of interest 
to engineers, and has been approved by 
many prominent engineers, manufact- 
urers, and lumbermen. ‘These tests 
are being conducted in laboratories at 
Washington, New Haven, Conn., and 

Berkeley, Cal., on Red Fir, Western 
Hemlock, and Longleaf and Loblolly 
Pine: 
Wood preservation forms a most valu- 

able feature of the work of the Bureau. 
Railroad companies have eagerly fol- 
lowed the results of this work, since it 
has so important a bearing on their in- 
terests. The work consists in experi- 
ments in methods of seasoning and pre- 
serving construction, railroad, and other 
timbers so as to increase their strength 
and their lasting powers. A _ special 
feature of the work which gives great 
promise of success is the experiments 
with cheap substitutes for valuable 
woods used for railroad ties. Such work 
has been done with the Lodgepole Pine 
in Montana, with gums, birches, and 
inferior oaks in Pennsylvania, Ken- 
tucky, Arkansas, and Mississippi, and 
with Loblolly and Shortleaf Pine in 
Texas. Methods of seasoning Chestnut 
poles were studied in cooperation with 
the American Telegraph and Telephone 
Company. 

Examinations and reports dealing 
with technical problems in the manage- 
ment of forest reserves have been made 
for reserves in Utah, California, Oregon, 

and New Mexico. ‘Twenty-nine agents 
of the Bureau this summer examined 
more than 20,000,000 acres proposed as 
forest reserves in the Rocky Mountain 
and Pacific Coast states. 

FOREST RECORDS. 

Extensive improvements have been 
made in the equipment of the forest 
library. Many books, pamphlets, and 
clippings have been added, and the 
whole library has been completely classi- 
fied and indexed. The collection of 
photographs has been increased by 3,417 
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views, taken in 41 states and territories 

and in many foreign countries. The 
mailing list of the Bureau has increased 
by 75 percent. Highteen new publica- 
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tions were sent out, of which 237,000 
copies were printed. Besides these, 23 
press bulletins and reprints of 14 publi- 
cations were issued. 

meGONSERUCTION,. OF THE YAKIMA 

VALLEY CANAL. 

AN INTERESTING PRIVATE IRRIGATION EN- 
TERPRISE IN THE STATE OF WASHINGTON. 

BY 

ARTHUR W. DRAKE. 

HE Yakima Valley Canal Com- 
pany has completed during the 

past summer an enlargement of the 

Yakima Valley Canal.. In the work of 
this enlargement a very definite step 
was taken toward the use of more per- 
manent materials and toward the con- 
servation of water during transit from 
the river to the land to be irrigated. 

American irrigation works are not 
known for their permanence ; very few 
of them have claims to prominence from 
being products of the best engineering 
skill, but on the contrary are more often 
famous for being constructed of lumber, 
loose earth, with simple weirs and dams, 
all subject to decay or likely to be dam- 
aged at any time of unusually high 
water. 

Structures of this class are not to be 
too severely condemned ; on the con- 
trary,their builders deserve much credit, 
for frequently a brush dam and the 
crudest of canals is all that is possible 
with the funds at hand. Success at- 
tained by these small structures leads to 
more permanent works and frequently 
larger canals, to irrigate more land. 
Gradual development through the build- 
ing of small works, improving and en- 
larging these, and frequently by build- 
ing other canals, is the most successful 
and permanent. Some very peculiar 
anomalies are met with in the West, 
where the best-built canals are operated 
with difficulty or financial loss, while 
the farmers’ ditch, built by rule of thumb’ 

and inefficient in many ways from an 
engineering standpoint, is a successful 
enterprise. 

The improvements at Yakima have 
been carried out as the result of several 
years experience with the canal in ques- 
tion. The canal, known as the Yakima 
Valley Canal, was built in 1894, witha 
capacity of 37 cubic feet per second, to 
irrigate 3,000 acres. Water is taken 
from the Naches River on the south side 
of the stream, and for the first eight 
miles of its course follows along the side 
of a basaltic bluff. The original canal 
had a flume nearly eight miles long, in 
some places go feet high. This flume, 
in the six years of its life, has proven 
expensive to keepin repair. Settling 
of the foundation started leaks which 
soon would wash out great holes,engulf- 
ing large sections of the woodwork. 
One such place swallowed up 60 feet of 
the flume, and in reconstruction a truss 
across the soft ground was found neces- 
sary. 

A portion of the canal winds around 
a steep, gravelly bluff, and here large 
quantities of water were lost and many 
accidents from washouts occurred, caus- 
ing considerable expense, not only in 
repairing, but in damages paid to farm- 
ers owning land along the base of the 
bluff. | 

The increased value of land in the 
Yakima Valley and the consequent in- 
crease in value of water rights warranted 
the enlargement of: the canal. So in 
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THE BENCH FLUME WHERE IT ENTERS THE TUNNEL. 
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1902 the reconstruction was commenced. 
The old flume was enlarged, new foun- 
dations were put in, the uprights, in- 
stead of resting upon transverse mud 
sills, rest upon sills parallel with the 
direction of the flume. A fertile source 
of breaks was the giving away of the 
foundation under one pair of uprights 
and the settling of enough of the trough 
to open a crack between the flume 
boards. A small stream of water thus 
started soon so softens the earth below 
the flume that nearby sills sink and fur- 
ther settling allows the water to flow 
over the side of the flume, and a serious 
washout follows. 

The next important improvement was 
in the lining of the flume. Tar, liquid 
asphaltum, and ground lime were mixed 
and painted on the flume while hot. 
Previously the cracks between the 
boards were stuffed with oakum and 
planed battens nailed down. Asa re- 
sult of this treatment leakage from the 
flume has been reduced to a minimum. 

Where the canal runs through earth 
in the side-hill ditches, the sides and 
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bottom were cement lined. The sides 
and bottom of the excavated canal were 
carefully smoothed, and board frames 
of the shapes of the finished canal were 
placed and cemént packed in behind the 
boards. The space thus filled with ce- 
ment material ranged from two to three 
inches in thickness. As soon as the 
cement had set, the boards were re- 
moved and the bottom plastered with 
cement and all irregularities in the sides 
smoothed over with a trowel. 

The greater part of the distance where 
cement lining was put in was on a steep 
hillside 90 feet above the bottom. The 
material was mixed at the foot of the 
hill and pulled by horse-power up the 
slope on a wooden track. 

The old flume went around a perpen- 
dicular rocky bluff, well known in the 
neighborhood as ‘‘ Painted Rock,’’ from 
Indian petroglyphs near the base of the 
bluff. This portion of the trestle flume 
has been replaced with a bench flume 
resting upon a blasted foundation and 
by a tunnel 60 feet long through rock. 
Just beyond the end of the tunnel and 

Pes 
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VIEW SHOWING THE INVERTED SIPHON OF THE YAKIMA VALLEY CANAL. 
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THE SIPHON ASCENDING A HILLSIDE. 

bench flume the water enters an inverted 
siphon consisting of two parallel red- 
wood pipes, one 30 and the other 32 
inches in diameter. 

By this system of flume, siphon, and 
cement-lined ditch the water does not 
touch earth for the first eight miles of 
its course, and where before 33 per 
cent by actual measurement was lost 
through seepage and evaporation, the 
loss 1s now nominal. 

The cost of these improvements was 
about $45,000, and will be entirely re- 

covered when the 1,200 new water rights 
are sold. 

The water delivered to each farm is 
measured over a Cippoletti weir, and 
one cubic foot per second is allowed to 
each 80 acres. The lands irrigated lie 
on and near ‘‘ Nob Hill,’’ one of the 
most picturesque irrigation settlements 
in the Yakima Valley. Alfalfa, hops, 
and most excellent apples are grown 
and give profitable returns, even with 
such values as $200 to $800 per acre on 
the land. 
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The character of the canal where it 
follows the bluff, the flume, tunnel, 
siphon, and cement-lined ditch are 
shown by the photographs taken in 
April, 1903; when water was being 
turned into the canal for the first time 
since the completion of the reconstruc- 
tion. 

The cementing of canals to save water 
and to reduce expenses from breaks has 
a wide importance in irrigated areas 
and one which is coming more promi- 
nently before the people each day. The 
water which is lost may be of little im- 
portance to the canal company, particu- 
larly in good seasons, when the rivers 
contain an abundance for all; but this 
water in its journey underground back 
to the stream courses may work excess- 

ive harm to land lying along its course 
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and ruin property whose owners have 
no redress in civil courts. This ques- 
tion of the damage to lands by seepage 
waters has been thoroughly considered 
by prominent engineers, and the con- 
sensus of opinion is that the water lost 
by seepage from canals and constantly 
running laterals is far more a cause of 
the rise of the subsoil water than is the 
water from over-irrigation. The loss of 
this water is the fault of the owners of 
the canal, and in justice they should be 
held responsible for such damage. The 
difficulties of proving the facts before a 
court have prevented many such cases 
being tried, and even were such de- 
cisions handed down, it is a question 
whether draining the damaged land 
would not be cheaper than the cost of a 
suit to recover damages. 

Sevens PE PUBLICA ANDS: 

REASONS FOR THE MOVEMENT IN THIS 
DIRECTION— ONE OF THE MOST IMPOR- 
TANT MATTERS NOW BEFORE CONGRESS. 

BY 

EOL ELLIOT MITCHELL: 
EDITOR OF THE HOMEMAKER, 

HERE is a reciprocal connection 
between the American farm and 

the American factory which is, of 
course, well understood by every manu- 
facturer. For this reason the proposi- 
tion to create some additional millions 
of farmsand homes in the West through 
irrigation has met with the earnest sup- 
port ofeastern merchants. The support 
of the eastern business interests made 
possible the passage of the National Irri- 
gation Act, and that act has opened up 
western possibilities for American facto- 
ries as great or greaterthan occurred in 
the throwing open to settlement under 
the Homestead Act of the great and fer- 
tile Mississippi Valley. This great and 
prosperous agricultural area, as Secre- 
tary Wilson has said, is worth more as 
a market to the manufacturers of the 
country than all foreign lands combined, 

first, because it is near at hand, and sec- 

ond, because we control it, and the for- 
eign manufacturer cannot get it away 
from us. ‘The same holds equally true of 
arid America. It is part of ourselves, 
and while its development, through 
great government irrigation works, must 
necessarily be slower than was that of 
the more eastern prairie states, yet the 
settlement, when it comes, will be far 
more dense. ‘The average farm unit in 
Utah is but 27 acres, and in southern 
California prosperous farms can be found 
of 5 and Io acres. 

The work of the government in irriga- 
tion construction is something that will 
endure for centuries; the great dams 
will become parts of the eternal canyons 
which they wedge. The communities 
which their stored waters will create 
will be substantial, prosperous, and per- 
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manent. They will draw their supplies 
largely from the manufacturing centers 
of the East. 

It is impossible to create new com- 
munities in the West and prevent the 
prosperity which they will radiate from 
finding its way into every channel of 
trade in every section of the country. 
Look at the matter a little in detail and 
see how it works out. Take one of the 
irrigable western valleys of, say, 100,000 

acres, for which the government is now 
preparing to construct irrigation w orks. 

This settled up in homes averaging 100 
acres each—and many of the western 
irrigated farms supporting families in 
plenty are often ten or twenty acres 

each—and we would have 1,000 farms 

with an average probably of five per- 
sons tothe family. Each of these farms 
would have an annual consumption of 
$500 worth of the products of the fac- 
tory. Not considering, then, the towns 
and cities which would spring up, such 
a valley would consume a half million 
dollars’ worth of manufactured prod- 
ucts annually. Nearly everything of a 
manufactured naturewhich the West con- 
sumes today comes from the East, for 
the West is not and probably never will 
be much of a manufacturing section. 
The farm implements which the farmer 
uses come from the East. The wire 
for his fences, the staples with which 
he fastens it to the posts, the nails 
which he uses in building his house, 
his wagons, his clothes, and the thou- 
sand and one farm and household uten- 
sils which he uses, all come from the 
manufactories of the Atlantic coast and 
the Mississippi Valley States. 

There are hundreds of such valleys 
in the West waiting for the life-giving 
touch of water to convert them into 
prosperous farms and homes. The irri- 
gated desert lands, rich in the accumu- 
lated stored salts and fertility of ages, 
yield under careful cultivation fabulous 
crops, and for this reason the small farm 
in the West takes the place of the larger 
acreage in the eastern agricultural sec- 
tions. 

The Salt River Valley in Arizona will 
soon be an object-lesson as to what irri- 
gation will produce in the way of both 
crops and population. ‘The great gov- 
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ernment dam which is now being con- 
structed will be a wedge of rock jammed 
in between the precipitous sides of a 
narrow canyon, some 300 feet from base 
to curb. It will store the flood waters 
for an area of 200,000 acres of land sur- 
passingly fertile. Three crops a year 
will result from this combination of 
loam, water, and a sub-tropical sun- 
shine. The people of the Salt River 
valley will prosper; they will consume 
millious of dollars’ worth of factory 
products every year. 

The great Milk River Valley in Mon- 
tana, where another government irriga- 
tion project is under way, will, when 
its waters are fully utilized, have over 
a million acres under irrigation. Ina 
small way the new town of Hinsdale, 
inthe Milk River Valley, affords astrik- 
ing example of what results from irri- 
gation development. A few years ago 
the amount of traffic handled at Hins- 
dale by the Great Northern Railroad 
was not sufficient to justify the estab- 
lishment of astation ; the actual receipts 
were less than $50 a month. ‘Today 
Hinsdale is a thriving farming colony 
with railroad-station earnings of over 
$25,000 a. year and rapidly increasing. 
The settlers who founded Hinsdale had 
but little money. The conditions were 
favorable for the building of a cheap 
canal without the necessity of storing 
the water. They cooperated and did 
the work themselves, reclaiming about 
9,000 acres. They are fast becoming 

independent, for their land earns them 
annually $25 an acre, or a total of 
$225,000. There are dozens of just 
such instances in Montana and the other 
arid land states, and there will be hun- 
dreds of them, and on a much greater 
scale, when the government irrigation 
operations are fully under way. 

In the West the day of the long-horn 
range steer, who roams undisturbed 
over the public domain, has passed. 
In his place have come improved breeds 
of cattle and fine sheep. This is the 
second stage of improvement, but it 
niust now give way tothe third. Great 
herds will continue always to graze 
upon the public land, for millions of 
acres of it can never be reclaimed in 
farms, but where water and land can 
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be brought together these tracts are 
destined to be occupied by farmers pro- 
ducing in a single year ten times the 
value of the land itself as it stands at 
present. 

Here rises the question of the con- 
tinual controversy which is going on 
between the stock men and the irriga- 
tors. Men in the East do not quite 
understand the situation—why there 
should. be such differences —but it is 
easily explained. The stock-growing 
proposition is one thing; farming is 
another. Half a billion acres in the 
West today are free grazing lands. The 
stock men can run their vast herds over 
this land free of any charge. The land 
belongs to the people of the United 
States, but the stock men through its 
continued use for many years have come 
to consider that it belongs to them, and 
they are extremely jealous of the in- 
coming farmer and irrigator, who nat- 
urally picks out the most fertile and 
best-watered land for his home. ‘The 
big stock man cares nothing about 
irrigation ; what he wants is ten or 
twenty or thirty thousand acres of land 
to run his immense herds upon. In re- 
cent years, however, the live stock com- 
panies and combinations have realized 
the changing conditions and the advance 
in value of good western land suitable 
forirrigation. While doing everything 
within their power to discourage settle- 
ment, they have at the same time cast 
about them to secure ownership of the 
best of the rethaining public domain, 
and they found convenient some land 
laws which, when government land was 
apparently without limit, were slipped 
through Congress to enable speculators 
to acquire it with ease and at small ex- 
pense. The outcome is that the oper- 
ations of these laws have been and stand 
to-day a serious menace to the real de- 
velopment of the West—its cultivation 
and population. 

Official and other estimates place the 
irrigable land of the arid region, when 
all the water supply possible shall have 
been utilized, at not over 100,000,000 
acres. Last year 22,650,928 acres passed 
from the government into private hands, 
and with but a very slight increase in 
population. ‘The land was not utilized 

for homemaking, yet it would have made 
226,509 home farms of roo acres each. 
Last year the absorption of public land 
was almost as great, 19,488,535. It is 
obvious that this sort of thing should 
be stopped atonce. Thecattle men and 
the speculators are insistent that present 
conditions should continue, and that no 
land laws should be repealed by Con- 
gress. Naturally they are. On the other 
hand, it is to the interest of every man 
who cares anything about seeing the 
West grow into a thickly populated 
agricultural community, to every man 
who wants to take up a home for him- 
self or for his children, or, on a broader 
plane, to every man who would see this 
rich heritage of the American people 
beneficially utilized by its real owners 
and their children, to see that Congress 
loses no time in striking from the statute 
books acts which are plainly there in 
the interest only of speculators and stock 
syndicates. 

Irrigation and settlement are no ene- 
mies of stock raising, though they are to 
a certain extent of the present methods 
of ranging. But the production of cattle 
and sheep under irrigation are vastly in 
excess of the more general range methods 
of to-day. The great forage crop of the 
West, alfalfa, is destined to feed sheep 
and cattle in twenty times the number 
that now subsist upon the free range. 
Under its arid conditions this range land 
‘produces but scantily, and it takes from 
iS) COO. actes to ‘sustain sone: steer, 

whereas one acre of irrigated alfalfa will 
more than sustain him. In other words, 
a 160-acre homestead, if used for cattle 

growing, will produce 160 steers, as 
against perhaps 8 under the old condi- 
tions. Fifty thousand acres, which 
amount of good land may be found in 
the holdings of many live-stock corpo- 
rations in the West, will support 2,500 
head of cattle, while, if all irrigated, it 

would carry 50,000 head. At thesame 
time it would support 1,560 farmers and 
their families, instead of a syndicate 
employing a few managers and a troop 
of cowboys. 

At the last session of Congress an 
effort was made to repeal the Desert 
Land Act, the Commutation Clause of 
the Homestead Act, and the Timber 

ee 
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and Stone Act, under which enormous 

land frauds are being practiced, and 

leave upon the statute books only the 

old Homestead law, allowing a man 160 

acres and requiring a five years’ resi- 

dence from him before he can secure 

title. Such legislation would effectually 

cure the carnival of land speculation and 

fraud now rife in the West. A bill in- 

troduced by Senator Quarles, of Wis- 

consin, repealing these acts, after strong 
opposition from the western stock in-. 
terests, was reported for passage from 
the Public Lands Committee, but got no 
further. Senator Quarles has again intro- 
duced this bill, and a determined effort 
will be made in this Congress to awaken 
suffeient interest to secure its passage. 

It is only a question of arousing indi- 
vidual interest among our people; show- 
ing every citizen of the United States 
that he personally has some concern in 
this question. He is one of our eighty 
million people ; his share of the public 
domain is perhapssevenacres. Is there 
any reason why that seven-acre tract 
and other seven-acre tracts belonging to 
thousands of his neighbors should be 
unscrupulously absorbed by selfish in- 
terests, which care nothing for the de- 

FORESTRY AND IRRIGATION January 

velopment of the West, the building up: 
of its industries, and the equalization of 
its population with that of the East? 

The movement to secure the repeal of 
these laws needs every assistance it can 
get, for its opponents are loth to let go 
of their opportunities. Their plan is 
now to delay matters as much as possi- 
ble, offer compromises, and to suggest 
modifications of these laws instead of 
their repeal, and in the meantime do an 
additional work of land-grabbing during 
the coming year to the extent of 25,- 
000,000 or more acres. In their ranks. 
are able legislators, lawyers, and poli- 
ticians. They are resourceful, wary, 
alert, and their stake isa big one. They 
have played with the people thus far 
successfully, and they are not going to 
let go now without exhausting every 
expedient. 

On the other hand, the strength of the 
repeal movement lies 1n the fact that it is 
right. The foundation principle of the 
whole national irrigation movement is 
that not another acre of government land 
in any state, East or West, should be 
disposed of except to an actual settler, 
who will go upon a small tract of that 
land and found a home thereon. 

FORESTRY AND IRRIGATION IN GONGRESS 

BULLETIN OF NATIONAL LEGISLATIVE MEASURES RE- 
LATING TO FORESTRY, IRRIGATION, AND THE PUBLIC 
LANDS, 

December J, 1903. 

IntheSenate: Mr. Heyburn presented 
a memorial of the governor and legisla- 
ture of Idaho, remonstrating against the 
establishment of the proposed Sawtooth 

- Forest Reserve in that state. 
‘Mr. Heyburn presented a memorial 

of the governor and legislature of Idaho 
urging legislation to determine the ques- 
tion whether the owners of sheep or 
other kinds of live stock shall be per- 
mitted to range their stock upon the sev- 
eral townships or other subdivisions of 
the public ranges by giving the right so 
to do according to the priority of the use 
of the range in such township. 

FIFTY-EIGHTH CONGRESS, FIRST SESSION. 

Mr. Heyburn presented a petition of 
sundry citizens of Latah county, Idaho, 
remonstrating against the proposed re- 
peal of the Timber and Stone Act. 

Mr. Foster,of Washington, introduced 
a bill (S. 1964) providing for the con- 
tinuance of the investigation relative to 
the strength and durability of American 
timbers, and making an. appropriation 
therefor. 

_ Inthe House: By Mr. Martin: A bill 
(H.R. 5211) to extend the provisions 
and benefits of an act entitled ‘‘An act 
for the relief of dona fide settlers in for- 
est reserves, and for other purposes.’’ 
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December 4. 
In the House: By Mr. Williamson: A 

bill (H. R. 5514) to provide for the sale 
of the unsold part of the Umatilla Indian 
Reservation, and for other purposes. 

December 5. 
In the Senate: Mr. Ankeny presented 

a memorial of the legislature of Wash- 
ington asking for the opening of the 
south half of the Colville Indian Reser- 
vation of that state to homestead entry. 

Mr. Hansbrough introduced a bill (S. 
2120) to amend an act entitled ‘‘An act 
to provide for the sale of desert lands,”’ 
as amended by the act entitled ‘‘An act 
to repeal the timber-culture laws, and 
for other purposes,’’ approved March 3, 
189Ql. 

December 7. 
In the Senate: Mr. Hoar presented a 

petition of the National Association of 
Agricultural Implement and Vehicle 
Manufacturers, praying for the enact- 
ment of legislation to carry into effect 
the recommendations of President Roose- 
velt, in his message to Congress, on the 
subject of forestry and irrigation. 

Mr. Burton, from the Committee on 
Forest Reservations and the Protection 
of Game, to whom was referred the bill 

(S. 887) for the purchase of a National 
Forest Reserve in the Southern Appa- 
lachian Mountains, to be known as the 
National Appalachian Forest Reserve, 
reported it without amendment, and sub- 
mitted a report thereon. 

Mr. Culberson introduced a bill (S. 
2130) to provide for the equitable dis- 
tribution of the waters of the Rio Grande 
between the United States of America 
and the United States of Mexico. 

At this point the special session ended 
and the second or regular session began. 

The President’s message was read, 
commenting upon the removal of fences 
about unlawful enclosures of public 
lands, noting the necessity for revision 
of public land laws, and the progress of 
irrigation projects in the West, urging 
support for forest work and recommend- 
ing that all matters pertaining to forest 
reserves, except those involving or per- 
taining to land titles, be consolidated 
in the Bureau of Forestry of the Depart- 
ment of Agriculture. 
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In the House: Mr. Cushman intro- 
duced a bill (H. R. 5773) making an 
appropriation for the administration and 
improvement of Mount Rainier National 
Park, Washington. 

December 8. 
Inthe Senate : Mr. Perkinsintroduced 

a bill (S. 2223) providing a means of ac- 
quiring a title to two groves of Seguota 
gigantea in the State of California, witha 
view to making national parks thereot. 

In the House: Mr. Ryan offered a 
resolution of the National Association 
of Agricultural Implement and Vehicle 
Manufacturers relating to irrigation of 
arid lands. 

December 9. 
In the House: By Mr. Lacey: A bill 

(H. R. 6480) to control grazing in 
forest reserves. 

By Mr. Fordney : A bill (H. R. 6488) 
to abolish the distinction between offered 
and unoffered lands in certain cases. 

By Mr. McGuire: A bill (H. R. 6497) 
for the suppression and punishment of 
bribery and official corruption in the 
territories of the United States and for 
other purposes. 

Mr. Acheson and Mr. Dalzell each 
offered a resolution of the Pennsylvania 
State Forestry Reservation Commission 
relative to the preservation of the big 
redwood trees of California. Similar 
resolution offered by Mr. Brown Decem- 

ben m7 

December 10. 
In the Senate: Mr Gallinger intro- 

duced a bill (S. 2327) for the purchase 
of a national forest reserve in the White 
Mountains,to be known as the National 
White Mountain Forest Reserve. A 
similar bill (H. R. 7284) was introduced 
in the House December 14 by Mr. 

Ciireen: 
In the House: Mr. Adams, of Penn- 

sylvania, Mr. Morrell,and Mr. Huff each 
presented a resolution of the Pennsyl- 
vania State Forestry Reservation Com- 
mission urging the preservation of the 
Calaveras trees of California. 

December 14. 
In the Senate : Mr. Warren presented 

a memorial of the legislature of Wyo- 

ming relative to the extension for a pe- 
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riod of ten years the time within which 
desert lands may be segregated. 

In the House: By Mr. Wallace: A bill 
(H. R. 7295) to provide for the sale of 
the timber and other material growing or 
being on public forest reserves, and for 

renting or leasing of the lands therein. 
Also a bill (H. R. 7296) for the pro- 

tection of the public forest reserves and 
national parks of the United States. 

December 16. 
In the Senate : Mr. Nelson introduced 

a bill (S. 2684) to grant to the State of 

Minnesota certain public lands for for- 

estry purposes. 

December 17. 
In the Senate: Mr. Dubois presented 

a resolution of the Wool Growers’ As- 
sociation of Idaho, treating of the rela- 
tion between stock-raisers of the West 
and the forest reserves, and endorsing 
the recommendation of President Roose- 
velt in his last message pertinent to this 
subject. 

Mr. Heyburn introduced a bill (S. 
2722) limiting the right of selection of 
public lands of the United States in heu 
of surrendered railroad land-grant lands. 

In the House: By Mr. Lacey: A bill 
(H. R. 8135) for the protection of wild 
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animals, birds, and fish in the forest re- 

serves of the United States. 
By Mr.. Williamson: A bill (H.R. 

8143) to amend an act entitled “‘An act 
authorizing the citizens of Colorado, 
Nevada, and the territories to fell tim- 
ber on the public domain.’’ 

December 19. 
Inthe House: Mr. Mondell, from the 

Committee on the Public Lands, to 
which was referred the bill of the House 
(H. R. 1987), reported in lieu thereof 
a bill (H. R. 8460) providing for the 
transfer of forest reserves from the De- 
partment of the Interior to the Depart- 
ment of Agriculture. Said bill (H. R. 
8460) was referred to the Committee on 
the Public Lands. 

By Mr. Lamar, of Missouri: A bill 
(H. R. 8435) to amend the act of Con- 
gress of March 11, 1902, relating to 
homesteads. 

By Mr. French: A memorial from the 
legislature of Idaho concerning the 
Priest River Forest Reserve. 

Also a memorial from the legislature 
of Idaho concerning the rights of owners 
of live stock. 

Also a memorial from the legislature 

of Idaho concerning a system of artesian 
wells in Idaho. 

RECENT PUBELICADIONG 

Any of these books will be sent by the publishers of ‘‘Forestry and Irrigation,’ postpaid, to any 

address on receipt of the published price, with postage added when the price is marked ‘‘net.”” 

The Restoratton of the Ancient Irrigation Works 
on the Tigris, or the Re-creation of Chaldea. 
By Sir WILLIAM WILLCOcKs, K.C.M.G., 
M. I., C. E. Illustrated with maps and 
pen drawings on ten plates. Pp.71. Cairo, 
National Printing Department, 1903. 

The land of Chaldea, once the home of a 
world power, today is desert. The remains of 
irrigation works of great magnitude tell of for- 
mer days when the land teemed with people, 
and when the valley of the Tigris was ‘‘the 
crown of the possessions of the powers which 
swayed the East.’’ The cause of all this deso- 
lation is given by Sir William, and plans for 
the irrigation of the country are set forth. A 
plan is now on foot to send in a large party of 
engineers during 1904 to estimate the feasibil- 
ity and cost of reclamation. This work stands 
before the world today as one of the greatest 

now before the irrigator. The reéstablishment 
of prosperity in a country whose history has 
been so glorious must be a great incentive to 
the engineer. 

In an appendix a reprint is made of a lec- 
ture on ‘‘ Egypt Fifty Years Hence.’’ In this 
lecture is outlined a system of control of the 
Nile from its source in the Great Lakes of 
Central Africa to the Mediterranean—a system 
of control which, if carried out, will place 
Egypt at the forefront of the irrigated coun- 
tries of the world. 

Second Report of the U. S. Board on Geographic 
Names. Second edition. 150 pp. Goy- 
ernment Printing Office, 1901. 

_In addition to the reports and recommenda- 
tions of the board, this volume contains a com- 
plete list, corrected to 1900, of the geographical 
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names upon which they have made decisions. 
This board is the authority which determines 
the official spelling of all the puzzling and 
easily confounded names (in all countries) for 
the greater convenience of the government 
officials, as well as for the aid of commercial 
correspondence. 

Water Supply and Irrigation Paper No. 81. De- 
partment of the Interior, U. S. Geological 
Survey. California Hydrography. By 
JOSEPH B. LIPPINCOTT. 478 pp , I map, 4 
diagrams. Government Printing Office, 
1903. 

The purpose of this publication is to assem- 
ble under one cover all available data concern- 
ing the water supply of California. Gathered 
from printed records, the investigations of the 
Geological Survey and reports of*other engi- 
neers. 

The relation of rainfall to run-off is treated 
by diagrams and tables and by individual dis- 
cussions of nine catchment basins. 

The subject of evaporation has also been 
investigated at five points, one of which is 
in Nevada. 

The body of the work is taken up by dis- 
charge tables made up from observations on 
more than 180 rivers, creeks, and ditches. 

There are also measurements of maximum 
floods, weir tables, and tables of rain-fall. 

Report upon the Administration of the Public 
Works of Egypt for 1902. By Sir WiLL1AM 
CARS EING Go C aries Genel pl 476). sllis= 
trated by photographs and colored dia- 
grams. National Printing Department, 
Cairo, 1903. 

This volume records the work carried on by 
the Ministry of Public Works in Egypt during 
the year 1902. It includes, besides the report 
of Sir William Garstin, a number of reports 
by the heads of the various branches of the 
‘service. 

The Nile flood in 1902 was one of the lowest 
four within a period of 100 years, and this re- 
port is of especial interest on account of its 
-descriptions of the measures taken by the En- 
glish officers to assure a normal crop. 

Water was distributed from the newly com- 
pleted dam at Assuan and the barrages at As- 
ssiut and Zifta, and, although this artificial 
flooding was available only for a portion of the 
season, the results were most gratifying. The 
value of crops saved by the Assiut barrage 
alone, in one season of 1902 is conservatively 
estimated at $3,000,000, while the total cost of 
the barrage was only a little over $4,000,000. 

Mr. A. Lucas, chemist of the Department, 
presents an article upon the soil and water of 
the Wady Tumilat. This valley, a portion of 
the delta of the Nile, was probably a part of 
the Land of Goshen, assigned to the Israelites 
during their sojourn in Egypt. 

A few years ago a large percentage of this 
area was out of cultivation on account of excess 
of water and alkali within the soil. Drainage 
and washing of the soil, carried on since 1808, 
have so far remedied the unfavorable conditions 
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that all but a small acreage of the damaged 
lands is now profitably tilled. 

The book is unusually well printed for a re- 
port of this kind and is very well illustrated. 

Second Annual Report of the Reclamation Service. 
1902-1903. F. H. NEWELL. Published by 
the U. S. Geological Survey. 

This paper is a continuation of the First 
Annual Report of the Reclamation Service, 
covering the field season of 1903. The state- 
ments made in the first report are supple- 
mented by an account of the results obtained 
during the past year. The latter portion of the 
report contains detailed descriptions of the 
operations in the field, in alphabetical order, 
by states and territories. 

In his letter of transmittal to Secretary Hitch- 
cock, Mr. Charles D Walcott says: ‘‘ There 
has been criticism, particularly of what appears 
to be slow progress in one locality or another. 
The idea has been held by some persons that 
the reclamation fund should be spent as quickly 
and broadly as possible to stimulate business 
in the West. Those who expect this have been 
inclined to resent the somewhat cautious way 
in which the work has been done and liabilities 
incurred. The great body of thinking people, 
however, are apparently satisfied with the 
present rate of progress, and demand that care 
shall be taken to prevent mistakes and guard 
these funds for their best use. in development 
of the West.”’ 

Mr. Newell says: ‘‘The reclamation law in 
its practical application is, on the whole, not 
only satisfactory, but exceptionally good, more 
so than was anticipated when work under it 
was begun.,’’ 

Department of the Interior. U. S. Geological 
Survey. Professional paper No. 11. The 
Clays of the United States. By HEINRICH 
RIES. 257pp. Half-tones, diagrams, and 
colored charts. Washington, D.C. : Gov- 
ernment Printing Office. 1903. 

This is an extensive and carefully prepared 
treatise on the occurrence and quality of the 
clays of the United States, with much infor- 
mation concerning the industries which utilize 
them, such as brick and tile making. 

U. S. Department of Agriculture. Division of 
Entomology. Circular No. 55. Powder 
Post Injury to Seasoned Wood Products. 
By A. D. HOPKINS. 

Contains a description of the powder post 
beetle (Lyctus planicollis), with the nature of 
the wide-spread injury done by it, and recom- 
mendations for measures to be taken in pre- 
venting its propagation in lumber yards, store- 
houses, or other places where seasoned wood 
is assembled. 

PUBLICATIONS. RECEIVED. 

Geological Survey of Michigan. Vol. IX, 
Part I. The Delta of the St. Clair River. By 
Leon J. Cole. 25 pp., 4 plates. 

United States Department of Agriculture, 
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Office of the Secretary, Circular No, 10. Stand- 
ards of Purity for Food Products. 

U. S. Department of Agriculture, Office of 
Experiment Stations, Circular No. 53. Re- 
port of the Committee on Rural Engineering 
of the Association of American .Agricultural 
Colleges and Experiment Stations. ; 
New York Agricultural Experiment Station, 

Bulletin No. 240. Inspection of Feeding Stuffs. 
By W. H. Jordan and F. D. Fuller. Geneva, 
N. Y.: Published by the Station. September, 
1903. 
Water Supply and Irrigation Paper No. 78. 

Department of the Interior. U.S. Geological 
Survey. A Preliminary Report on Artesian 
Basins in Southwestern Idahoand Southeastern 
Oregon. By Israel C. Russell. Charts and 
diagrams. 49 pp. Government Printing Of- 
fice, 1903. 

Water Supply and Irrigation Paper No. 79.. 
Department of the Interior. U.S. Geological 
Survey. Normaland Polluted Waters in North- 
eastern United States. By Marshall O. Leigh- 
ton. Diagrams. 186pp. Government Print- 
ing Office, 1903. 

Water Supply and Irrigation Paper No. 8o. 
Department of the Interior. U.S. Geological 
Survey. The Relation of Rainfall to Run-off. 
By George W. Rafter. Diagrams. 102 pp. 
Government Printing Office, 1903. 

Water Supply and Irrigation Paper No. 77. 
Department of the Interior. U.S. Geological 
Survey. The Water Resources of Molokai, 
Hawaiian Islands. By Waldemar Lindgren, 
Cutsand diagrams. 60pp. Government Print- 
ing Office, 1903. 

U.S. Department of Agriculture, Bureau of 
Soils, Bulletin No. 21. Reclamation of Alkali 
Lands in Egypt as Adapted to Similar Work in 
the United States. By Thomas H. Means. Cuts 
and diagrams. 48 pp Government Printing 
Office, 1903. 

Farmers’ Bulletin No. 181. Department of 
Agriculture. Pruning. By L. C.Corbett. 39 pp. 
Cuts. Government Printing Office, 1903. 

Crops used in Reclamation of Alkali Lands 
in Egypt. By Thos H. Kearney and Thos. H. 
Means. (Reprint from Year Book of Depart- 
ment of Agriculture for 1902. ) 

Circular No. to. Bureauof Soils. 
of Alkaline and Saline Waters in 
By Thos. H. Means. 4 pp. 

Circular No. 11. Bureau of Soils, Recla- 
mation of Alkali Land at Fresno, Cal. By 
Thos. H. Means and W. H. Heileman. 9 pp. 

wx x 

NEW MEMBERS OF THE AMERICAN 
FORESTRY ASSOCIATION. 

The Use 
Irrigation. 

The following-named persons have joined 
the American Forestry Association since our 
last issue : 

Bickford Co., The H. MES 
Mass. 

3runer, Lawrence, University of Nebraska, 
Lincoln, Neb. 

Calhoun, John E., Cornwall, Conn. 

box 2876, Boston, 
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Cannon, W. A., Tucson, Ariz. 
Chase, Josiah, York Corner, Maine. : 
Cole, Frederick W., 29 Broadway, New York 

city. 
Craft, 0. R., 630 Ast. S. E., Washington, D.C. 
Harper, J. C., St. Paul bldg., Cincinnati, Ohio. 
Higginson, Henry L,.,44 State st., Boston, Mass. 
Holliday, W. H., Laramie, Wyo. 
Holstein Ee We Kohala rem 
Houghton, Miss E. H., 58 Garden st., Cam- 

bridge, Mass. 
Koch, E., Bureau of Forestry, Washington, 

IDE (Ce 
Lehman, Walter, Lewistown, Mont. 
Longfellow, Miss A. M., 105 Brattle st., Cam- 

bridge, Mass. 
McConnell, I. W , Montrose, Colo. 
Mann, Matthew D. (M. D.), 37 Allen st., Buf- 

falo, N.. Y. 
Marcou, John B , Princeton, Mass. 
Moen, Philip W., Worcester, Mass. 
Morss, Charles H., Medford, Mass. 
Munson, Robert H., Bay Mills, Mich, 
O’ Donnell, L,. D., Billings, Mont. 
Perkins, J. Deming, Litchfield, Conn. : 
Powers, Hon. Frederick A., Houlton, Maine. 
Red Cypress Lumber Co., Macon, Ga. 
Richards, Bartlett, Ellsworth, Neb. 
Robinson-Edwards Lumber Co., The, Burling- 

ton, Ve: 
Sterrett, Wm. D., Station EK, Washington, D. C. 
Stimson, Miss Margaret, 11 West 17th st., New 

York city. 
Traver, W. H., Hudson, N. Y. 

Walker, F. H., 850 Jefferson ave., Detroit, Mich. 

SS Bo 

PUBLISHER’S NOTES. 

That advertisers find FORESTRY AND IRRI- 
GATION a paying medium for their announce- 
ments is shown by the steady growth the 
magazine is having in this direction. In this 
number several new advertisements of reliable 
firms appear for the first time. 

There isa widely growing demand for mathe- 
matical and surveying instruments and other 
supplies for forest work. We therefore take 
satisfaction in calling attentian to the advertise- 
ment of Keuffel & Esser, which appears on 
another page of this issue. This firm was es- 
tablished in 1867, and we are able to recom- 
mend them highly as dealers in general sup- 
plies for forest work. ‘Those of our readers 
who are in need of articles in this line will do 
well to communicate with them. Keuffel & 
Esser are both manufacturers and importers, 
and they furnish many supplies for the U. S. 
Bureau of Forestry. b 

As the time for purchasing nursery stock of 
various kinds is again at hand, we wish to call 
attention to the advertisements we have been 
carrying of reliable firms, and to the new an- 
nouncements this month of Carl Sonderegger, 
of Beatrice, Neb., under the head of ‘* Trees that 
Grow,"’ and also that of J. A. Gage, another 
well-known nurseryman of Beatrice. 
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The Reliable Wholesale Opticians of Muske- 
gon, Mich., who furnish excellent references 
as to their responsibility, are among our new 
advertisers in this number. 

The advertisement of C. Howland, entitled 
7%, is a high-grade business proposition, 
which we were satisfied about before accepting 
the announcement. 

To any one wishing to rent a winter home, 
fully furnished, in the most equable climate of 
any section of the United States, they can be 
put in touch with the owner by addressing this 
office. Possession of this property can be 
given immediately. See advertisement in this 
number. 

Special attention is called to the announce- 
ment of John Sherman & Co., which appears 
for the first time. We are able to recommend 
this firm highly for their activity and fair deal- 
ing in real-estateinvestments. They are mak- 
ing a specialty of timber and mineral lands, 
and are advertising a number of high-grade 
propositions which should be of interest to 
many of the readers of FORESTRY AND IRRI- 
GATION. 

In looking for articles needed in hunting, 
fishing, and camping, readers should commu- 
nicate with the Marble Safety Axe Co., Glad- 
stone, Mich., who manufacture an unusually 
serviceable line of such goods, well known 
among the sporting fraternity at large. 

ISE men don’t go 
hunting, or fish- 
ing, or camping, 

or yachting, or pros- 
pecting, without a 
compass. 

MARBLE’S 
HANDY 
COMPASS 
attaches to outside of coat or 
vest. Aiwaysinsight. Can- 
not be lost, cannot be demag- 
netized. Thoroughly reliable. 
Price with revolving card and 
jeweled needle, $1.50. With 
plain jeweled needle, $1.25. 

Send for Catalogue, 1? 
For Sate By DEALERS, OR 

MARBLE SAFETY AXE CO. 
GLADSTONE, MICH. ©& 
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ADVERTISERS 

FIND 

FORESTRY. AND IRRIGATION 
A GOOD MEDIUM 

LAUGHLIN 
FOUNTAIN 

PEN 

The Best at Any Price 
Sent on approval to 
responsible people. 

A Pocket Companion of 
never ending usefulness, a 
source of constant pleasure 
and comfort. 

To test the merits of 

Forestry and Irrigation 
as an advertising medium 
we offer your choice of 
these popular styles super- 
ior to the 

$3.00 
grades of other makes for 

only c 
Unconditionally Guaranteed 
Pre-eminently Satisfactory. 
Try ita week, if not suited, 

we buy it back, and give you |} 
$1.10 for it (the additional ten 
centsis to pay for your trouble 
fin returning the pen). Weare 
willing to take chances on you 
wanting to sell; we know pen 
values—you will when you 

i have one of these. | 
Finest quality hard Pararub- } 

ber reservoir holder, 14k. Dia- | 
mond Point Gold Pen, any jf 
desired flexibility in fine, med- 
ium or stub, and the only per- 
fect ink feed known to thesci- 
ence of fountain pen making. 

Sent postpaid on receipt of $1.00 
(Registration, 8e extra.) 

This great Special Offer is 
MA good for just 30 days. One of 

our Safety Pocket Pen Hold- 
ers free of charge with each 
pen. 
Remember—There is No 

“just as good” as the Laughs 
lin: insist on it; take no 
chances. [ 

State whether Ladies’ or 
Gentlemen’s style is desired. 
Illustrations are full size of 
complete article. Address 

LAUGHLIN MFG, Co., 

841 Griswold St , 

»Detroit, Mich.; 



WINTER HOME FOR RENT 

AVE Pheonix: 

Arizona, which 

has the most 

equable winter 

climate in the 

United States. 

A comfortable 

house of seven 

large rooms, one 

mile from Phoe- 

nix ; completely 

furnished, and 

possession can 

be given atonce. 

House and 

grounds in ex- 

cellent cond i- 

tion. 

For further 

particulars 

Address Forestry and Irrigation, Washington, D. C. 

RITE to me and I will tell you where your money 
can earn 7 per cent annually. Not in specula- 
tion, not in a mine, but in a leading world-wide 

industry which has been doing more business each 
year for thirty years. Why be content with only 3 and 
4 per cent, when you get 7 per cent in a proposition 

As Safe As Any Bank 

Will bear investigation. I am not a broker nor a 
dealer in stocks, but a simple wage earner. I would 
be pleased to tell you frankly and confidentially all 
about it. 

Cc. HOWLAND 
400 Manhattan Ave. New York City 

NATIONAL 

IN 

INTEREST 
P|! een! 
FRAT NCEE iS 

An illustrated weekly journal, recording the most important activities of the Capital 
It covers in a clean, wholesome manner the fields of Politics, Society, 

Art, Music, Drama, etc. A complete short story in each number. 
Invaluable to those who wish to keep in close touch with the best life 

of Washington. 
A sample copy free if you mention FORESTRY AND IRRIGATION. 

Address . . . WASHINGTON LIFE, Washington, D. C. 



Books on Nature and Outdoor Life 
SENT POSTPAID ON RECEIPT OF PRICE 

NATURAL HISTORY. 

Entomology for Beginners. Pack- 
Ginil nan 5 ated aoe SoC eee 

Insects, Guide to Study of. Pack- 
Anette veel cra st iy sisi ske sce ns os 

Bird Neighbors. Blanchan....... 

Camp Life in the Woods. Gibson. 

Batty’s Taxidermy and Home Deco- 
TOOT ay RE Omen ee nem Cen aeeer 

Taxidermy and Zoological Collect- 
Wave: StormoleKlh/ os gaeanee Goper 

Taxidermy Without a Teacher. 
MIBVTONES Go ocnandeK 

HUNTING. 

Art of Shooting. Lancaster. 
(RUN e (EC ail oh Ie aan a eieeee ere 

Field, Cover, and Trap Shooting. 
Bogardus. New edition... ... 

Hints and Points for Sportsmen... 

Hitting vs. Missing. Hammond.. 

Modern Shotguns. Greener....... 

FISHING, ETC. 

Black Bass, A Book of the. Hen- 
Shan este eet nciseotes tered che elas & 

Black Bass, MoreAbout the. Hen- 
SoU ee can cig ee eR IS are 

Fishes, American. 
Superior Fishing; or, the Striped 

Bass, Trout, Black Bass, and 
Bluefish of the Northern States. 
ROoseveltannigs se. ose ve hehe oe 

Trout, Domesticated. Stone, Liv- 
THM ENO so biac colo ocOse HOcaE CoOL 

American Fishes. Large 4to. Goode. 
liihistrated sect se tet ek ie 

Angling on Salt Water............ 
Favorite Flies and How to Tie 

Fishing with the Fly. Orvis-Cheney 
EGMECHOM (5250821695 anaes, Sais ole ess 0, 

ADROUE RG eee cee Oo ee 
Men I Have Fished with. Mather. 
With Fly-Rod and Camera. Sam- 

SIGS ual FORRES a oop aaaoT 

I.00 

I.00 

5.00 

BOATING. 

Boat Building and Sailing. Neison 
GiaVal rea oN SUA als Gin cia toca mare 

Canoe and Camp Cookery. ‘‘Sen- 
QE Non dodonccthasndconcyoopeor 

Canoe and Boat Building for Ama- 
WES, SUS OSTS. ob booseueor 

Canoe Handling and Sailing. Vaux 
_ Canvas Canoes; aETOW. to Build Them. 

tl clase ueenenyperiercienden a che tee a 
Cruises in Small Yachts and Big 

CHMGES,. GjAseGhce do bic once ue 
Frazar’s Practical Boat Sailing. ... 
Model Yachts. 118 designs and 

working diagrams. Grosvenor. 
Practical Boat Sailing. Davies.... 
Practical Boat Building. Neison.. 
Sails and Sailmaking. Kipping... 
Steam Yachtsand Launches. Kun- 

IDENAG IE RANG GRO Oe ARSE AS eee 

HORSES AND DOGS. 

American Horses and Horse Breed- 
haven © /IDshnKOMoe lb aaa 6 omUR OUR 

Bridle Bits, The. Illustrated. Bat- 
EOUS DY tec iieveis Ryags ten ccd entated ones 

Horse, How to Judge. Beach.... 
Horse, The, How to Buy and Sell. 
OW Gite errs Matai rorret ae sera ate 

Horse, The. Youatt and Spooner. 
Horse Book, American Reformed. 

Svom Daddies een sero: 
Horse, The Family. 
Horse, Training the Trotting. Mar- 

Saddle Horse, The, Coniplete Guide 
to Riding or Training......... 

Trotting Horse in America, The. 
Wielolsbnttiinnawns conde educeaeee. 

Veterinary Adviser, Farmers’. 
IG2TT Orme Uw) Siyorteves Wayacicnees suena: 

Dog Training. Hammond. 
Dog Training, Principles of ‘‘ Ash- 

TAHOPEREY “JRSRE eld Be DuOUGO NODS 
Dogs of Great Britain, America, and 

Other Countries, Compiled from 
Stonehenge and other standard 
AMADIS CS a aioe CN OE nan Gee eeD Or 

CAMPING AND TRAPPING. 

Gipsy Tents and How to Use Them.. 
Log Cabins and How to Build Them. 
Trappers’ Guide. Newhouse.,.... 
Woodcrafts ace Nessim i2, 4 oes. 

If readers desire books not on the above list let us know what they are, and we will 

send them at regular retail price, postpaid. Address 

FORESTRY AND IRRIGATION, Atlantic Building, Washington, D. C. 

In writing advertisers kindly mention FORESTRY AND IRRIGATION. 
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FOREST FABLES. 

WOODLAND TALES WHICH SMACK OF BARON MUNCHAUSEN. 

N the last issue of FORESTRY AND IRRIGA- 
I TION we called attention to some stories 

which are going the rounds of the press 
as Simon-pure news, but when dissected, even 
by the most casual observer, will not pass 
muster either as newsortruth. In spite of this, 
however, reputable journals give credence and 
circulation to these yarns, seemingly without 
any investigation whatever ; and, even at the 
risk of spoiling one’s faith in the veracity of 
the press, we call attention to a couple more 
which have had a long run before the market. 

THE BARN THAT ROSE. 

Many of our readers who have lived in the 
rural districts, especially about a decade or so 
ago, realize the full significance of a barn-rais- 
ing, where all the neighbors come to help erect 
the timbers of a new barn, and the occasion is 
one of great social as well as industrial interest. 
But the raising chronicled in a fugitive para- 
graph, which has not yet been nailed, as far as 
we know, is of quite a different sort. An im- 
aginative writer exemplifies the saying that 
‘a little knowledge is a dangerous thing ’’ by 
taking the fact that willow logs will sprout and 
grow in moist ground, even after they have 
been cut from the tree for some space of time, 
as the basis for a clever story which hails from 
Iowa. In this case a man made the corner 
posts of his barn of willow timbers, which he 
cut and planted in the earth to insure the 
stability of the structure. The well-known 
habit of the Willow, aided and abetted by a 
wet season, resulted in the astonishing phe- 
nomenon of having the corner posts grow 
rapidly, thereby raising the barn some inches 
from the ground, and, in fact, so rapid was the 
growth that at last accounts the farm animals 
found shelter beneath the raised floor of the 
marvelous barn. It sounds very good and is 
certainly circumstantially based. But one who 
knows anything about the growth of trees mast 
know that their increase in height comes 
altogether from additional growth at the top 
and not at the bottom ; that ascar on the trunk 
of a tree four feet from the ground will re- 
main at that height, no matter how long or 
how tall the tree may grow. If this were not 
so we would expect to see ‘‘blazes’’ on the 
trunk of a tree, to indicatea trail or a boundary, 
clear up among the topmost branches in the 
course of time, out of reach and out of sight. 
Unfortunately for the veracity of the barn story, 
the persons who put such marks on tree trunks 
do so with some idea of permanency, and have 
not been disappointed, in countless years of the 
practice, by finding that their memoranda gTOW 
beyond future recognition. ‘ 

_ But the barn story has been going for some 
time, and it will be quite a while before it is 

flagged. The farmer who owns the barn is 
waiting for only one more year’s growth to 
double the capacity of his building, for by that 
time he will have the simple task of boarding 
up the lower part of the structure and putting 
it to use; and, as Kipling has so frequently and 
aptly stated, ‘‘that will be another story.”’ 

TO RID LAND OF STUMPS. 

An imaginative hack writer, who syndicates 
his stuff, and therefore gives it wide circula- 
tion, and who has headquarters in Washing- 
ton, so that the esteemed Star of that city 
prints his material, has evolved from a fertile 
brain a solution of the great difficulty of clear- 
ing land—the task of removing the stumps. 
It is preferable to give him credit for the in- 
vention, though it seems quite as likely that 
some shrewd old village wit put up a game on 
‘‘one o’ them lit’ry fellers’’ and told the yarn 
which the sedate old Star and other papers 
subsequently vouched for. The burden of the 
tale, which appeared in an article on raising 
cranberries, told the way in which cranberry 
meadows were cleared of timber, and is about 
as follows: After the trees are cut and every- 
thing removed save the stumps, the land, 
which must be low, is diked, with an outlet at 
one end, and flooded. When freezing weather 
comes, the water freezes fast to the stumps. 
More water is let in, raising the level of the 
pond. The stumps are pulled up by the tre- 
mendous upward pressure, and when a thaw 
comes they are floated toward the outlet and 
carted off. Sounds easy, doesn’t it? ‘he dif- 
ficulty here is one of hydraulics rather than 
forestry, but since it is a forestal operation it 
comes properly in this column. Let us sup- 
pose that the pond is frozen so tight that the 
ice adheres to the stumps and the shore, so 
that the added water can not get through any 
interstices when it rises. This must be so, 
else it would not raise the whole ice sheet ; 
nor would it raise the stumps with it. Then , 
how does the added water get under the ice, 
and why does it not freeze on top, the ice sheet 
being water-tight? Or if there is room for the 
water to get underneath, it can not be fast to 
the stumps ; or if the pond is frozen solid to 
the bottom, where does the extra water go 
when it is flowed in? In plain words, it won’t 
work, and the story is a pretty variation of 
the one in which the flock of ducks settled on 
a pond and had their feet frozen fast. When 
they were frightened they rose in the air, car- 
rying the pond with them and leaving the 
poor fish to gasp out their lives in the shallow 
pools which were left ; and yet, as the files of 
the usually reliable Washington Lvening Star 
will show, that story appeared therein last No- 
vember as a matter of genuine news. 



NOTIC The Real Estate Department of FORESTRY AND IRRIGATION having 
© become too extensive to be properly handled as heretofore, has 

been transferred to the firm of JOHN SHERMAN & COMPANY, of Washington, D.C., 
whom we commend to our patrons with the assurance that the same favorable treatment 
and fair dealing accorded by us will be continued by the firm named. 

Mr. John Sherman, the senior member of the firm, is well and favorably known in 
Washington, and therefore needs no introduction in this neighborhood. ‘To our readers 
in other parts of the country we would say that they will find his reputation, after a 
business life of thirty years in this community, to be of the very best ; wherever he is 
known his name standing for honesty and integrity. 

We bespeak for the firm the confidence of all who may be interested in the 
purchase or sale of timber or mineral lands 

H. M. SULER;, 
Editor and Publisher of FORESTRY AND IRRIGATION. 

JOHN SHERMAN & COMPANY 
Successors to 

REAL ESTATE DEPARTMENT OF FORESTRY AND IRRIGATION 

Office: 14153 G Street, Washington, D. C. 

Timber and Mineral Lands in All Parts of U. S. 
SOUTHERN PINE AND CYPRESS LANDS A SPECIALTY 

REFERENCES: ANY BANK OR TRUST COMPANY IN WASHINGTON, D, C. 

we place our services at the disposal of all who may care to take advantage of 
them, either in the purchase or sale of timber or mineral lands. We have excel- 

lent facilities for conducting such business, and promise careful attention to all matters 
entrusted to us. 

We make no charge for any services rendered unless a sale results from our efforts, 
at which time the compensation agreed upon when the property is placed in our hands 
will be expected. 

We will accept under the conditions here given first-class properties and advertise 
them in public print and in our booklets and otherwise, absolutely without cost to our 
customers, except as above stated. 

Descriptions of properties must be given accurately and in detail, it being under- 
stood that they must stand a thorough examination. 

The property to be placed in our hands only by the owner or duly authorized agent, 
who has authority to make negotiations for sale. 

Under no circumstances will we knowingly accept property that is inflated in value 
or upon which an additional price has been placed over that asked in the vicinity where 
located, or to other customers. 

The commission or compensation to usis to be paid only in the event of sale through 
our efforts, such compensation to be agreed upon in advance and a contract properly 
covering the same to be given us. 

When property is placed in our hands for sale we shall ask a reasonable time in 
which to accomplish sale and a reasonable option on property when a customer is secured 
who desires time for inspection and examination of title. 

| [wre succeeded to the Real Estate Department of FORESTRY AND IRRIGATION, 

WANTED 

In Colorado or Wyoming, a ranch property of about 2,000 acres, having some irrigated 
land suitable for alfalfa or other cultivated grasses, ample water, necessary buildings, 
fenced or partly so. One already stocked with cattle preferred. 

WANTED 

From one to twenty thousand acres of standing white oak timber, convenient to lines 
of transportation, for immediate purchaser. 

In writing advertisers kindly mention FORESTRY AND IRRIGATION 



PROPERTIES FOR SALE 
DISTRICT OF COLUMBIA 

We make a specialty of Washington city investments, and are prepared to furnish 

any information desired to those looking to an investment, or toward a temporary or 

permanent residence. 
ALABAMA 

A splendid opportunity for milling enterprise ; 5,000 acres of choice timber lands, 

in solid body, located on both sides of the Black Warrior River and adjacent to railroad, 

near Demopolis, Ala. The timber consists of White Oak, Red Oak, Hickory, Poplar, Ash, 

Cypress, Gum, and Longleaf Pine, Oak predominating. Will cut 3c,000,000 feet. Will 

sell timber under 10-year removal contract. Excellent location for saw-mill; easy and 

cheap transportation. Complete details on application. 

ARKANSAS 

MANGANESE ORE LANDS.—8oo acres, half mile from R. R., analyzing 50 % 

metallic ore. Estimated to yield 800,000 tons at cost not to exceed $2 per ton, f. o. b. 

Fine investment. Particulars on application. P 

43,000 acres of timber land, a continuous body, located on both sides of a navigable 

river and convenient to 3 lines of railroads. Logging operations can be conducted all 

the year round at avery low.cost. Jabor cheap and plentiful. The timber is estimated 

to cut on an average of 26,000 feet per acre ; some acres will cut as high as 80,000 to 
100,000 feet. ‘The character of timber per acre, estimated, to cut as follows : Oak, 6,000 
feet ; Gum, 5,000 feet ; Ash, 2,500 feet ; Pecan, 4,000 feet ; Persimmon, 3,000 feet ; Hack- 
berry, 2,000 feet ; Elm, 1,000 feet ; Cypress, 1,000 feet ; Locust, 1,000 feet ; Tupulo Gum, 
1,000 feet. Full particulars, together with price and terms, furnished on application. 

CALIFORNIA 

CALIFORNIA TIMBER 

Group A.—5,000 acres sugar and yellow pine in Eldorado county ; will cut 45,000 
feet per acre. $20 per acre. 

Group B.—2,000 acres yellow pine in Eldorado county ; will cut 25,000 feet per acre, 
and 4,000 cords of wood on tract in addition; when cleared, the best deciduous fruit 
lands in the state. Only $6 per acre. 

Group C.—4,640 acres of redwood in Mendocino county, on line of railroad ; will 
cut 40,000 feet per acre ; also Oregon pine, not estimated $20 per acie. 

Group D.—22,000 acres of redwood timber in Mendocino county; more than 
400,000,000 feet now standing; railway to shipping point on ocean; this proposition 
includes mills in operation ; capacity, 100,000 feet per day; net profits alleged to be 
$75,000 to $100,000 per annum. Bargain at $450,000. 

Group E.—12,000 acres redwood on Garcia River, Mendocino county 
landing on ocean ; will cut 40,000 feet per acre. Price, $25 per acre. : 

Cedar, pine, and spruce lands also for sale in unlimited quantities, particulars of 
which furnished on application. 

STOCK AND FRUIT RANCH AND PLACER MINE.—420 acres near Sacramento, 
Cal., under fence ; 10-room house and all necessary outbuildings ; 80 acres under oultiva- 
tion ; 200 acres excellent alfalfa land; 100 acres good placer gravel, carrying values from 
40 to 75 cents per cubic yard ; 6 acres of vineyard; orange and olives trees also grown. 
This property adapted for the growing of both deciduous and citrus fruits, all under irri- 
gation ditch. To quick purchaser, $7,500. 

FLORIDA 

NEAR AVON PARK.—Grape fruit and orange grove for sale, very reasonable. 
_ CYPRESS TIMBER.—Near the St. John’s River, about 1,400 acres of probably the 
finest cypress timber in the universe ; estimated to cut from 80 to 100,000,000 feet ; can 
be bought cheap for the quality ; located in the midst of a forest of Long Leaf Yellow 
Pine that will cut 3,500 feet to the acre, also at a reasonable price. Full particulars given 
on application. This property never before advertised 

HANDSOME HOTEL, FOR SALE.—In Southern Florida, thoroughly equipped with 
all modern conveniences, ice plant, etc. No mosquitoes or malaria. Filled to overflowing 
with guests each winter. Owned by a northern capitalist who cannot give his attention 
to the business. Cost $25,000, for sale at $15,000. An experienced hotel man can 
make a fortune out of the business. Ask for prospectus. 

64,000 acres ; average cut, 2,000 feet of pine to the acre. These lands lie in the 
noted lemon, orange, and vegetable belt of the state, and have transportation facilities 
by both rail and water. 

; mill site and 

In writing advertisers kindly mention FoRESTRY AND IRRIGATION 



FLORIDA—Continvued 

g0,000 acres; this tract contains 70,000 acres of Longleaf Pine and 20,000 acres of 
Cypress. ‘The timber is estimated to cut from 2,000 to 3,000 feet per acre. A large saw- 
mill costing $46,000 is located on this land and is included in the sale of the land and 
timber. This mill is located on a river to which a great deal pf this tract is contiguous. 

KENTUCKY 

95,000 acres of coal and timber land, in Pike county, Kentucky. 

LOUISIANA 

RED RIVER PLANTATION.—1,605 acres ; on railroad ; has 2 miles river front ; 
richest soil in state ; 800 acres in cultivation, 800 in timber—cypress and oak; timber 
alone a paying investment; 1 to 1% bales cotton per acre; 60 bu. corn, 8 tons alfalfa. 
Improvements—new steam gin plant and press, cost $5,000; store building, large resi- 
dence, 32 tenant houses, barn, and outbuildings. Only 48,000, $10,000 down and balance 
in easy payments. ° 

GOOD INVESTMENTS.— Several tracts on’ main line of railroads to Cincinnati and 
St. Louis, $2.50 to $5 per acre. Good fruit country, and when planted in fruit trees sells 
readily for $25 per acre. Write for particulars. 

15 PER CENT INVESTMENT.— Plantation contiguous to Mississippi River, one 
mile from steamboat landing. 1,320 acres alluvial land, with improvements consisting 
of good dwelling, cotton gin, new engine, and boiler. One large store is rented for $30 
per month. Agricultural implements go with place, and stock will be sold at reduced 
price to purchaser. 1,120 acres in cultivation, producing excellent cotton. Only $45,000; 
one-half cash, balance in 1 and 2 years. 

HARDWOOD TIMBER LAND.—175,000 acres alluvial land will be sold in parcels 
to suit purchaser at from $5 to $12 per acre. Can sell 100,000 acres in solid body. All 
‘soil is rich, and difference in price depends wholly on value of timber standing, which 
will cut from 3,000 to 6,000 feet per acre. To home-seekers, small tracts at $10 per acre, 
$1.50 down and balance in 3 and 5 years. Rice, sugar cane, cotton, and alfalfa are not 
grown to better advantage anyw ee “else in the state. 

MARYLAND AND VIRGINIA 

The location of these two states, their fertility, and ‘market and transportation 
facilities, as well as their temperate and healthful climate, make them an ideal part of 
the United States for residence or as profitable fields for investment. Persons living in 
the northern states are taking advantage of these conditions. We have a number of 
farms, from 40 to I,o0o acres in extent, for sale in both of these states; also residences 
in the pretty suburban towns just outside of Washington. 

FOR SALE.—An excellent farm in Fauquier county, Virginia, 3 miles from War- 
renton, and only % mile from railroad at Meetze Station, with post-office, store, freight 
depot, etc. Property consists of 147 acres rolling land, with good barn; fences, and out- 
buildings ; 75 acres under cultivation; 1I5-acre woodlot, with good timber. Running 
stream through farm, and several springs. Climate good. Would make an ideal sum- 
mer resort, and is in the best fox-hunting section of the state. Price only $2,500 

OLD VIRGINIA ESTATE—Rare bargain near Warrenton, 30 miles from Washing- 
ton; 418 acres good agricultural or stock land, well fenced and watered. Blue grass 
belt, neighborhood of wealthy and exclusive Virginia families. Improvements—15 room 
mansion, 2 large barns, 2 tenant houses, outbuildings. Bargain at $12,000. 

IN THE FAMOUS SHENANDOAH VALLEY.—I20 acres, fine orchard, running 
stream through farm; 3 miles from Berryville, % mile from railroad station. Modern 
house and necessary outbuildings. Good water-power mill-site. Complete as it stands, 
24 head of cattle, horses, pigs, chickens, etc., $12,800. As land alone sells for $100 per 
acre in this neighborhood, improvements and stock are practically free. 

FARM OF 171 ACRES.—With three-fourths of a mile water front on the Chesa™ 
peake Bay, adjacent to Baltimore. New dwelling and outbuildings. Cannot be surpassed 
for the man who wants a summer home, with crabbing or fishing unequaled, or as a 
permanent home. No sandy soil; tomatoes raised last year averaged $100 an acre. 
Brick house of 9 rooms, meat house, poultry house, corncrib, stable for six horses, 
implement shed, granary, ‘hog house, all new, and substantially built with good materials. 
ia oysters, hard and soft-shell crabs in abundance. A bargain not often found. Price, 

gI,0oo acres of timber land in Giles county, Virginia, in three tracts. 
25,000 acres of coal and timber land in Buckhannon county, Virginia. 
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MARYLAND AND VIRGINIA—Continued 

OPPORTUNITY FOR FEMALE COLLEGE OR SANITARIUM.—At Gaithersburg, 
Md. Metropolitan Branch B. & O. R. R., twenty miles from the Capital, 600 feet 
elevation, handsome large building in magnificent oak grove. Splendidly adapted and 
built for educational purposes. Located in wealthy community which will guarantee sup- 
port. To the right man the opportunity of his life. Can be bought for half its value. 

MICHIGAN 

FARM OF 547 ACRES.—Situated near Grand Rapids, Mich. Macadamized road ; 
rural free delivery. All cleared but about 40 acres. Numerous buildings and ample 
water. Land partly fenced. Considerable fruit and grapes. Price, $75.00 an acre. 

MINNESOTA 

SAWMILL PROPERTY.—Saw, lath, and shingle mill, 70 h. p., in virgin forest of 
pine, spruce, balsam, tamarack, cedar, and poplar; on railroad. Dwelling house and 
outbuildings, with 160 acres uncut timber. Opportunity for good manager, at $6,000. 
1,500 acres adjoining timber land also for sale. 

MISSISSIPPI 
WATER POWER AT A GREAT BARGAIN.—$3,900 buys a splendid water 

power in southern cotton belt, developing 600 h. p. or over; perpendicular fall of 70 feet. 
320 acres go with property. Only 12 miles from Meridian, Miss., a growing town of 
20,000 population, to which electric power can be transmitted with only Io per cent loss. 
Property cheap at $10,000. : : 

LONG LEAF YELLOW PINE.—18,000 acres, estimated to contain 100,000,000 
feet, on railroad near Mobile, Ala. Planing and sawmill plant, with daily capacity of 
25,000 feet; also dry-kiln. Big profits to man with capital and experience. Particulars 
and price on application. Also 10,000 acres timber land, same locality and character. 

WILL PAY FOR ITSELF.—560 acres, near Ackerman, Miss., on railroad, with 
fencing and other improvements ; 175 acres in cultivation, 285 in timber, market for 
which is already assured. Enterprising man could make land pay for itself in first year. 
Price $5,600. 

VIRGIN FOREST.—11,000 acres hardwood timber on railroad in Yazoo county; a 
paying investment at $11 per acre. 

TIMBER LANDS.—1,080 acres valuable timber land on Southern R. R. and water- 
course, at Sapa; $4 peracre. Also 480 acres virgin hardwood, white oak, hickory, and 
gum, near Jackson ; $12.50 per acre. 

NEW YORK 
FOR SAI,E.—About 690 acres of unimproved land in the central part of Long 

Island (Suffolk county, N. Y.), within 60 miles of New York City, and 2% miles from 
railway station, on the Long Island Railway. 

Part of an old estate, and has never been under cultivation. Adjoining tracts have 
made excellent farming land. Soil is sandy, drainage good; no swampy land; well 
wooded, chiefly with pine. As the property stands it would make a good game preserve, or could be made productive by suitable foresting. 

Price, $10 per acre. An excellent investment for one who would develop the prop- erty, as it would double in value in a few years. 
HANDSOME ESTATE.—Estate known as the “ Uplands,’’ near Glen Cove, L. I. ; 100 feet above water ; fine view of Hempstead harbor; 45 acres handsomely improved property, in lawns, drives, gardens, and orchard : complete water system. Magnificent 3 story dwelling, luxuriously finished, 24 rooms, hot and cold water throughout ; stable and carriage house, greenhouse, gardener’s and coachman’s cottages, etc. $100,000. Other property in same locality for sale. 

_ A PAYING HOTEL—A well-known hotel property in the Adirondacks ; includes good sized hctel and furnishings, horses, carriages, boats; 1,200 acres of mountain land, with two small lakes well stocked with trout, A great bargain at $25,000. 

NORTH CAROLINA 
_ 250,000 ACRES FARMING AND TIMBER LANDS.—First and" second growth estimated to cut 350,000,000 feet of pine, 500,000,000 feet of gum, 75,000,000 feet cypress. Juniper estimated to cut 2,000,000 poles. Located on the Atlantic coast. Rail- road and two rivers Price, $2.00 an acre. 

SOUTH CAROLINA 
590,000,000 FEET OF CHOICE STANDING TIMBER.—In South Carolina. con- venient to transportation both by rail and water, near tide water possessing fine harbor. .GRoup A.—Consists of 11,000 acres, estimated to cut 25,000,000 feet of cypress, as choice as grows in the South; 18,000,000 feet excellent short-leaf pine, 5,000,600 feet of cottonwood, 8,000,000 feet of oak, 3,000,000 feet of ash, balance of timber hickory Sycamore, elm, gum, etc. $1.00 per thousand. 
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SOUTH CAROLINA—Continued 

Group B.—22,000 acres, estimated to cut 80,000,000 feet of choice cypress, 70,000,000 
choice short-leaf North Carolina pine, balance of timber oak, ash, hickory, sycamore, 
gum, etc. $1.50 per thousand. 

;ROUP C.—14,000 acres, estimated to cut 30,000,000 feet of choice cypress, 15,000,000 
of oak, 15,000,000 short-leaf pine, 8,000,000 cottonwood, 10,000,000 ash, balance hickory, 
sycamore, elm, gum, etc. $1.00 per thousand. ; 

A small cottage, charmingly situated, near Georgetown on Bay ; premises containing 
74 acres of pine land ; abounding in game; a hunter’s paradise. A bargain. 

TENNESSEE 
SLATE QUARRY.—Fine quarry, easilv and inexpensively mined, with water trans- 

portation and on line of proposed railroad. Worked profitably for 18 months, with orders 
for 2 years in advance.: Slate outcrops from 50 to 150 feet above ground, first quality and 
inexhaustible. 2,300 acres in this property, which will cut 5,000 feet of hardwood per 
acre. Willsell outright at fraction of value, or arrange for capital to finance and prop- 
erly exploit mines. Unrivalled opportunity for investment. Address this department 
for further particulars. 

COAL LAND.—3,000 acres Jellico coal land on main line of C. N. O. & T. R. R. in 
Kentucky, near Tennessee line. Mines are now paying net profit of $1 per ton to owner, 
and will pay more. Further particulars on application. 

WEST VIRGINIA 
LIME AND CEMENT.—472 acres, containing coal, lime, and cement stone. 

Limestone 400 feet thick, cement rock 35 feet thick, and coal 4 to 5 feet thick. Plenty 
of timber on property. Plant ready for operation with modern machinery ; railroad 
sidings on premises. For further details apply to this department. 

SPECIAL, 20,000 ACRES OF TIMBER.—Spruce and hemlock ; one-half will cut 
20,000 feet to the acre, balance 12,000 feet. Modern sawmill, daily capacity 50,000 feet ; 
planer, docks, trams, etc.; 10 miles standard gauge railroad, with engine, cars, steam 
loader, and skidder ; 8 miles additional graded, with ties and rails on ground ready to 
lay. Storehouse, dwellings ; in short, a modern lumber plant in daily operation on 
railroad, with good connections east and west. Apply for further particulars. 

COAL LANDS.—10,000 acres coal lands, convenient to railroads; three veins, one 
4% feet thick, and without slate. Cheap. Send for particulars. 

TIMBER INVESTMENTS.-—-8,000 acres spruce and hemlock, on railroad ; will cut 
20,000 feet per acre. $35 per acre. 

I,500 acres spruce and hemlock, 2 miles from railroad ; will cut 25,000 feet per acre. 
$37 per acre. 

54,000,000 feet fine timber, on tract of 5,500 acres on Greenbriar River and C. & O. R.R.; 
will cut 20,000,000 hemlock, 10,0co,000 white oak, 7,000,000 red oak, 8,000,000 chestnut 
oak, 1,000,000 white pine, and 8,000,000 poplar, birch, chestnut, linden, hickory, locust, 
etc. Profits on tan bark alone will pay for the land. $18 per acre. 

We have many other valuable mineral and timber properties in this state on our 
books Particulars on application. 

COAL, IRON, OIL, AND TIMBER LANDS.—7,0co acres on main line Norfolk 
and Western. Coal developed already; timber worth $88,000; complete prospectus 
furnished. 

19,000 acres of Hemlock and Spruce in Pocahontas county, West Virginia. 
2,500 acres of good timber on both sides of the Greenbrier River, West Virginia. 
2,000 acres of Oak timber land near Marlinton, West Virginia, on C. & O. R. R. 
9,000 acres coal and timber lands in Mingo county, West Virginia. 
MARBLE, STONE, AND KAOLIN PROPERTY.—93 acres, containing an almost 

inexhaustible supply of fine grade of kaolin and brown stone. Located on railroad and 
close to depot. The stone can be delivered in Washington, Baltimore, Philadelphia, or 
New York for three-fifths of the price contractors are paying in those cities for similar 
grades. The kaolin is adapted for shingle tile or brick making of the finest quality. 
Property worth $20,000, for sale to quick purchaser for $7,000 cash. 

WYOMING 
FOR SALE.—Wyoming cattle ranch, near Saratoga, in the valley of the North 

Platte, 1,880 acres deeded land, irrigated and producing crops ; 3,000 acres state leased 
lands adjoining ; 25 miles fencing. Finest summer range in the foothills of the moun- 
tains, where stock prosper and grow. Plenty of shade, grass, and pure running streams 
of water Fine ranch buildings. Modern 9-room log house, corrals, stable, shop, with 
water-power for grinding sickles. Priority water rights. Good neighbors, school, and 
church. Will sell low, or will rent to capable party for term of years. Profitably oper- 
ated for 17 years. Stocked with Hereford cattle. Price, $80,000. 

JOHN SHERMAN & CO., 1413 G St., Washington, D.C. 
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White Pine Seed and Seedlings for Forestry Purposes 

Thomas Meehan & Sons, Inc., Nursery Lane, Dreshertown, Pa. 

p Nurserymen and Tree Seedsmen 

1 Money Rolls to Agents ORCHIDS ORCHIDS 
that sell nursery stock from the famous We are thedareest Oxchidiecawerimiine 

United States Cant ian Gae SLRS Srey pt. 

(GiREELEY COLORADO, NURSERIES Our illustrated and descriptive Catalogue 
? of Orchids is new ready and may be had 

whose stock is better adapted to all localities onapplication : : : i: : 

county. Write at once for terms. and terri- and Importers... SUMMIT, N. J. 92 sce? 

tory, giving reference. 

Nut Trees, | Catalpa Trees 
(Catalpa speciosa) 

Grafted Pecans, Walnuts, Chestnuts and SEEDLINGS IN LARGE NUMBERS 

Seedling Nut Trees of all kinds. Twenty years’ experience in growing this val- 
uable timber. Excellent for posts, poles, ties, 

Send four cents for our descriptive catalogue and lumber. 

and price list. CONTRACTS taken for plantations of not 
less than 60 acres. A ten-year-old Catalpa grove 

THE AMERICAN PLANT « SEED CO. is a gilt-edged investment. 

NASHVILLE, TENN. CEO eee 

NUT TREES A fine 
Illustrated 

than any others. Agents wanted in every Orchid Growers LAGER & HURRELL : 

ASN 
pie Dees and Ranilest vee, (Catalog, either 1s ig CRBS ayy ANNES 

MW Sudded Pesan Siete. oy fish, will be sent free. 4 Sieboldii, 4 Cordiformis.......... $1.00 
Concord Grapes, Zo. GERMAN NURSERIES 4 Japan Chestnuts, 4 Spanish Chest- } 
lings, $1 per es pacar SLR NUtSs. oe Sot eee gestae $1.00 \ 

4 Pecans, 4 Butternuts..........:.. $1.00 

4 Mandschurica Japan Walnuts 
(EW) hate 2 oe siete oa ee $1.00 

UITFUL R 4 English Walnuts, 4 Black Walnuts.$1.00 
All one year, 4 to 6 inches high. 

ee - 

P S > Healthy, hardy, vigorous trees; 

Ceo e The above 36 trees for $4.50 
Xe), as SY By mail (postage paid). Send for Catalogue. 

OAK LAWN NURSERY 

A. W. NEWSON, Mar. Huntsville, Ala. 

ia RAE 
ee PAPER eee es | 

R. P. Andrews & Company n., Washington 
Sole Agents in the District of Columbia for the 
West Virginia Pulp and Paper Company 
the Largest Manufacturers of Book Paper in 
the world. 

IF IN NEED, DROP THEM A an 
NN WSDL YF VE LDL PP? LDILLEE EEE Ere 

finest varietics; honest val. 
ues. Apples, 51¢c; Peach, 5c; Con- 
cord Grapes, 320 per 1000; Rambler 
Roses, 25c; Black Locust and 
Russian Mulberry, $1.40 per 1000. 
Freight prepaid. Catalogue free. 

Gage County Nurseries 
Box 601 Beatrice, Neb. 

za x ~~ —~z~-=a A a a = 2 A> a 

y 
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KILNS anp APPARATUS 
TO COLLECT 

WOOD ALCOHOL 
ACETIC ACID #* 
WOOD OIL*** 
TURPENTINE ..* 

FROM THE SMOKE OF WOOD 

AND MAKING 45 TO 50 BUSHELS 
OF SUPERIOR 

CHARCOAL 
PER CORD OF WOOD 

J “A.MATHIEU, (ieorgetown, S.C. 
TF ies = 

KINSTLER WAR BAG 
For Sportsmen, Campers, Etc. 

Holds as Much as a Trunk 

Weight, 3% Pounds 

A Valise on the Cars 

A Pack-Bag in the Woods 

Send for Circular “*D’’ 

J. KINSTLER, 126 Oak St., Chicago, Ill. 

We furnish free the Opsi- 
= o-meter with which you can 

Ni. test your eyes for glasses. 
Tellswho needs glasses and 

Ye whatlensestheyneed. No 
need of going to high 

priced oculists. Sent free with our illustrated catalog. 
Mail order only. Glasses etc., at wholesale prices. 

LOCK BOX 170 

Reliable Wholesale Opticians, musxecon, Micu. 

Examine Your Own Eyes 

READ 

Irrigation in the United States 
By FREDERICK HAYNES NEWELL 

Chief Engineer U. S. Reclamation Survey, 

The book of authority on the most logical expan- 

sion question before our people. 

Price $2.00, postpaid to any address. 

Address : FORESTRY AND IRRIGATION 

Washington, D. C. 

Illustrations 
Bo Pad 

FORESTRY AND IRRIGATION has 

a large stock of excellent half-tone 

cuts, duplicates of which can be 

secured at less than half the original 

cost. Persons desiring illustrations 

on the subjects to which this mag- 

azine is devoted can save time and 

money by dealing with us. 

EDITORIAL DEPARTMENT 

FORESTRY AND IRRIGATION 
WASHINGTON, D, C. 

Our business is making illustrations, not 
Z] only like the ones in this Magazing but for 

any commercial purpose. 
If you are ever in need of any work in 

| this line, you will find this to be a first-class 
i establishment to deal with. 

‘Did , fv 
Hi hd Ud 
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ORGANIZED APRIL, 1882 INCORPORATED JANUARY, 1897 

THE 

American Forestry Association 

OFFICERS FOR 1904 

President 

Hon. JAMES WILSON, Secretary of Agriculture 

Secretary First Vice-President 

Dr. B. E. FERNOW, Ithaca, N. Y. EDWARD A. BOWERS, New Haven, Conn. 

Treasurer, OTTO LUEBKERT, Washington, D. C. 

Directors 

JAMES WILSON HENRY S. GRAVES EDWARD A. BOWERS WILLIAM L.. HALL 

B. E. FERNOW HENRY GANNETT OTTO LUEBKERT F. H. NEWELL 

WILLIAM S. HARVEY GIFFORD PINCHOT 

Vice-Presidents 

SIR H. G. JoLy DE LoTBINIERE, Victoria, B. C. WILLIAM TRELEASE, St. Louis, Mo. 
CHARLES C. GEORGESON, Sitka, Alaska. CHARLES E. BESSEY, Lincoln, Neb. 
WALTER S. FLEMING, Auburn, Ala. JOHN GIFFORD, Princeton, N. J. 
B. A. FOWLFR, Phoenix, Ariz. WILLIAM F. Fox, Albany, N. Y. 
THOMAS MCRAE, Prescott, Ark. C. A. SCHENCK, Biltmore, N. C. 
Wm. R. DUDLEY, Stanford University, Cal. Wm. R. LAZENBY, Columbus, Ohio. 
HENRY MICHELSEN, Denver, Col. JOHN FIELDS, Stillwater, Okla. 
EDWARD H. JENKINS, New Haven, Conn. J. T. ROTHROCE, West Chester, Pa. 
Wm. M. CanBy, Wilmington, Del. GEO. PEABODY WETMORE, Newport, R. IL. 
E. F. SKINNER, Escambia, Fla. Wm. L. BRAY, Austin, Texas. 
R. B. REPPARD, Savannah, Ga. FRANK W. ROLLaENS, Concord, N. H. 
CHAS. DEERING, Chicago, II1. REDFIELD PROCTOR, Proctor, Vt. 
AMES TROOP, Lafayette, Ind. D. O. NowuRSE, Blacksburg, Va. 
HOMAS H. MACBRIDE. Iowa City, Iowa. ADDISON G. FOSTER, Tacoma, Wash. 

JOSEPH R Burton, Abilene, Kansas. A. D. HOPKINS, Morgantown, W. Va. 
S. C. Mason, Berea, Ky. THOMAS F. WALSH. Washington, D. C. 
LEWIS JOHNSON, New Orleans, La. ELIHU STEWART, Ottawa, Ont. 
EDWARD L. MELLts, Baltimore, Md. Wa. LITTLE, Montreal, Quebec. 
JoHN EK. Hogss, North Berwick, Me. Geo. P. AHERN, Manila, P. I. 
FRANCIS H. APPLETON, Peabody. Mass. Wm. R. CASTLE, Hawaii. 
CHARLES W. GARFIELD, Lansing, Mich. J. H. McLeEary, San Juan, P. R. 
SAMUEL B. GREEN, St. Anthony Park, Minn. 

Annual Dues, $2.00. Life Membership, with exemption from further dues, $100.00 

Sustaining Membership, $25.00 a year 

FORESTRY & IRRIGATION is the official organ of the Association, and sent regularly te all members 

To the Assistant Secretary, 

AMERICAN FORESTRY ASSOCIATION, 

WASHINGTON, D. C. 

DEAR SIR: I hereby signify my desire to become a member of the American 
Forestry Association. Two dollars ($2 

Very truly yours, 

Name 



127 Fulton Street 

DRAWING MATERIALS 

SURVEYING INSTRUMENTS 

K. SE, MEASURING TAPES 

ALL OUR GOODS ARE WARRANTED 

[= — = = thse == £ Instruments Sent Free 

Do you want crerrthing printed in the news El Por ve MIT 

50 YEARS’ 
EXPERIENCE 

RIP-A-NS Tabules 
Doctors find 

| A good prescription 
= For mankind. 
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Biltmore 

Forest School 

Biltmore, N. C. 

WW 
Theoretical and practical 

instruction in all branches of 
applied forestry. OUR DESCRIPTIVE CATALOGUE is now 

ready, and will be mailed free on application. 

It is beautifully illustrated, and contains full 

cultural directions, and a most complete collec- 

tion of allthe newest and best sorts- 

Hyacinths, Tulips, Daffodils, 

Lilies, Crocuses, Irises, 

Course comprising twelve 
consecutive months can be 
entered at any time of the 
year—no vacations. 

Object lessons within the 
mountain estate of George 
W. Vanderbilt, comprising 
120,000 acres, where forestry 
has been practiced since 1895. 

Iv WN 
For further information 

apply to 

Cc. A. Schenck, Direct 

including a magnificent collection of the newest 

and most beautiful varieties of the Japanese 

Iris, 

Freesias, Lily-of-the Valley, etc., etc. 

SEND FOR CATALOGUE 

We are the Largest and Oldest BULB IM- 

PORTERS in America. 

J.M. THORBURN & CO. 

36 Cortlandt Street, New York 

ESTABLISHED 1802 

YALE FOREST SCHOOL 
NEW HAVEN, ..CONNECTICUT 

The course of study in THE YALE FOREST 

SCHOOL covers a period of two years. Grad- 

uates of collegiate institutions of high standing 

will be admitted without examination, provided 

they can show the requisite knowledge of 

Botany, Geology, and Inorganic Chemistry. 

The Summer School of Forestry is conducted 

at Milford, Pike County, Penna. The session in 

1904 will open July :st and continue seven weeks ENGR GEEES 
For further information address 

\ 

Henry S. Graves, Director, New Haven, Conn. 
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ESTABLISHED IN 1868 

Judd & Detweiler 

Printers 

420-2 Eleventh Street 

Washington, D. (ee 

WE PRINT THIS MAGAZINE 

nee a 

erwood 

The Underwood Typewriter 

Don’t Write 

in the Dark 

The Underwood has every advantage 

that can be offered by any other machine, 

besides writing in Broad Daylight. It is 

the strongest and best machine made. 

UNDERWOOD TYPEWRITER CO, 

1206 ““F” St. N. W. Washington, D.C, 

Field a4 Stream 
Edited by EMERSON HOUGH 

America’s Illustrated Monthly Magazine of the 

Rop, Gun, DoG, CANOE, CAMERA, CRUISE, Etc. 

Subscription Price, $1.50 per Year 

15 Cents a Copy of ali Newsdealers 

The Mysteries of the Mighty 

Amazon River 
Rss the story, graphically penned by 

explorer ALVAH D. JAMES, of the dis- 

coveries and facts brought to light by 

“RIELD AND STREAM’S” exploration party 

in the vast, tropical wilderness drained by the 

Amazon. 
From the day when, on the Pacific coast, the 

ascent of the Andes Mountains began, the thrill 

of the narrative is upon you, and never releases 

its hold until the tale ends at the confluence of 

the great river with the Atlantic, 3,600 miles 

from its source. 

Begin your subscription with the superb 

Christmas Number of 1903, containing the first 

installment of this Amazon story. 

Address the Publishers: 

JOHN P. BURKHARD CORPORATION 

Dept. F. |. 35 West 21st Street, New York 

‘Hunter. . 
"Ve ° 

ar 
As 
es of big game, or an angler, 

ee you should subscribe to 

* Rod and Gun in Canada 

ay a % 

a Sample Copy sent on 

ay application to . F c 

; > 
* W.J. TAYLOR. 
a 603 Craig Street 

*k MONTREAL, P. Q. 

ss 
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} COLLEGES BO} XO) SCHOOLS 
Harvard University 

Ghe Lawrence 
Scientific School 

Announces the establishment 
of four-years’ programme of 

Forestry 

leading to the degree of S. B. 
The School offers also profes- 
sional courses leading to the 
degree of S. B. in Landscape 
Architecture, Architecture, 
Engineering, Mining, Geol- 

ogy, Biology, Chemistry, etc. 

Information about require- 
ments for admission, courses 
of study, expenses, etc., may 
be obtained by addressing 

J. L. LOVE, Secretary 

16 University Hall, Cambridge, Mass. 

N. S. SHALER, Dean 

Illustrations 
FORESTRY AND IRRIGATION 

large stock of excellent half-tone cuts, 

duplicates of which can be secured at less 

than half the original cost. Persons 

desiring illustrations on the subjects to 

which this magazine is devoted can save 

time and money by dealing with us. 

has a 

EDITORIAL DEPARTMENT 

FORESTRY AND IRRIGATION 
WASHINGTON, D. C. 

California, Alta, Placer County 

AGASSIZ HALL 

is a boys’ Preparatory School in the Sierra Ne- 

vada Mountains. Its boys are encouraged to 

ride, row, swim, fish, hunt, trap, snowshoe as 

out-of-school aids toward developing healthy 

manhood. 

aN Cherm Clee 8 Ue ee 

alin Gola arr 

University of the South 
Sewanee, Tennessee 

Ft 

DEPARTMENTS 

ACADEMIC MEDICAL 
THEOLOGICAL PHARMACEUTICAL 
LAW PREPARATORY 

tt 

The University of the South is situated in the 
center of its woodland domain of 10,000 acres, 
on the summit of the Cumberland Mountains, 
2,000 feet above sea level. 

Open from March to December, the academic 
year being divided intothreeterms. Students 
from other Universities may attend the sum- 
mer session, July 3 to September 26, in any 
department. 

The University domain is being lumbered in a 
scientific manner under the direction of the 
Bureau of Forestry, U. S. Department of Agri- 
culture, and an unusual opportunity is afforded 
for the preliminary study of forest Sewanee 
presents an exceptionally attractive field for 
the study of geology, and forest and field 
botany. 

For further information address 

THE VICE-CHANCELLOR 

Fourth Edition, Enlarged and Rewritten 

IRRIGATION 
ENGINEERING 

HERBERT M. WILSON, C. E. 

rYXHIS work is known as a standard 
authority on the subject, and is one 

of the most complete and well presented 
treatises ever offered in this branch of 
engineering. It is thoroughly revised, 
and the added matter includes the results 
of the new reclamation acts in the United 
States and the recent great developments 
in Egypt. 

Small octavo, 660 pages, 141 full page 
plates—mostly half-tones, 

142 text figures. 

CLOTH $4.00 

JOHN WILEY & SONS 
43 and 45 East 19th Street 

New York City 
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THE AMERICAN 

SPORTSMAN’S LIBRARY 
Under General Editorship of Caspar Whitney 

The Only Library of Sports Adapted to the American Reader 

Complete in 20 volumes, at $2 net per volume 

A partial list of Contributors includes 
Theodore Roosevelt, Dean Sage, Edwyn Sandys, Charles F. Holder, 
F. S. Van Dyke, L. C. Sanford, James A. Henshall, Owen Wister. 

The volumes are illustrated by such artists as 

A. B. Frost, Carl Rungius, L. A. Fuertes, Charles L. Bull, Martin 
Justice, C. F. W. Mielatz, and Tappan Adney. 

Published in two series of 10 volumes each, all uniform, the whole set is a remark- 
able epitome of outdoor life, dealt with authoritatively, yet in simple and untechnical 
language, and in each volume will be found much to interest and instruct the general 

der. 
ras Of the FIRST SERIES, those NOW READY are: 

The Deer Family | The Water-Fowl Family 

| By THEODORE ROOSEVELT and others. [Il- By L. C. Sanford, L. B. Bishop, and T. S. 
lustrated by Carl Rungius, with maps by Van Dyke. Illustrated by A. B. Frost, L,. 
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NEWS AND NOTES. 

Important The conventions of the jurious competition, or the ranges will 
Conventions National Livestock As- be destroyed. 
of Stockmen. sociation and of the 

National Woolgrowers’ 
Association were held simultaneously at 
Portland, Oregon, January I1 to 15. 

Mr. Gifford Pinchot, Forester, U. S. 
Department of Agriculture, and Mr. 
F. H. Newell, Chief Engineer U. S. 
Reclamation Service, both members of 
the recently appointed Commission on 
Public Lands, attended the conventions 
at the direction of President Roosevelt, 
in order to attain the closest possible 
touch with the sentiment and attitude 
of the grazing interests toward the pro- 
posed revision of the public-land laws, 
the forest reserves, and the reclamation 
projects. 

The Livestock Association had on its 
program three questions for discussion, 
one of which was the desirability of for- 
est reserves. The Woolgrowers’ Asso- 
ciation also had three questions for dis- 
cussion, one of which was the desirability 
of change in the land laws. Usually the 
business was transacted during the morn- 
ing in separate session, and in the after- 
noon the two associations met jointly at 
the invitation of one or the other. 

The general subject of forest reserves 
in relation to the range-sheep industry 
was threshed over by a number of brief 
addresses explaining existing conditions 
in various states and territories, and fol- 
lowed by discussion. The attitude of 
the delegates to the conventions devel- 
oped as follows : 

First. Strong approval of the forest- 
reserve policy of the government under 
the principles laid down, shown in the 
resolutions in the next note: 
Second. The recognition that the stock 

industry must be protected against in- 

Third. A general desire among the 
stockmen to have the government take 
control of the summer range. 
A special meeting of representative 

delegates to the National Livestock and 
National Woolgrowers’ conventions to 
discuss the range question was held 
at the Portland Hotel, Portland, Ore- 
gon, Wednesday, January 13, for the 
discussion of public-land questions for 
the information of the Commission on 
the Public Lands. Owing to Mr. New- 
ell’s illness, Mr. Pinchot only was pres- 
ent. The following representatives of 
the livestock interests were in attend- 
ance: Arizona—E. S. Gosney, C. C. 
Hutchinson, and F. B. Mason; Califor- 
nia—H. A. Jastro; Colorado—M. K. 
Parsons and Fred P. Johnson; Idaho— 
Lys sOnnsby; HA Joavhagenbarth, 
Monte B. Gwinn, F. W. Gooding, J. C. 
Pierce, and Ed. Payne; Utah—Hon. 

Jesse M. Smith, J. H. Seeley, W. D. 
Campbell, and F. J. Jansen; Oregon— 
Douglas Belts and W. H. Roper; Wash- 

ington—Mr. Benson, John Cleman, and 
R. K. Nichols; Wyoming—B. B. Brooks 
and Timothy Kinney; New Mexico— 
Represented by H. A. Jastro. 

Mr. H. A. Jastro, of California, was 
made chairman and Mr. Fred P. Johnson, 
of Colorado, secretary of the meeting. 

After a general discussion, upon mo- 
tion of Mr. B. B. Brooks, of Wyoming, 
it was the sense of the meeting that the 
bill now pending in Congress for the 
transfer of the forest reserves to the 
Agricultural Department ought to be 
passed at once. 

It was the sense of the meeting that 
all local questions affecting the range 
should be decided upon local grounds. 

er 
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Toward the end of the meeting Mr. 

Pinchot asked the following question : 

‘“ Tf local questions can be decided upon 

local grounds, and if it is possible to 

devise satisfactory rules and regulations, 

is this meeting in favor of government 

control of the summer range?’’ Bya 

show of hands, all persons present, with 

the exception of B. B. Brooks, of Wy- 

oming, voted in the affirmative. Mr. 

Brooks preferred state control. 

On the return trip from Portland to 

Washington Mr. Pinchot and Mr. Newell 

made stops at Sacramento, Reno, Salt 

Lake City, Denver, and Cheyenne to 

consult with the Governors, State Land 

Boards, and representative citizens con- 

cerning the operation of the public land 

laws in their states, the proposed repeal 

of certain of them, and the measures 

required to promote settlement and the 

building of homes. 

* 

Resolutions by The following are the 
Woolgrowers, resolutions, alluded to 

in the foregoing note, 
which were adopted by the National 
Woolgrowers’ Association at their con- 
vention in Portland : 

Whereas a bill has been introduced 
in the Houseof Representatives (H. R. 
1987) providing for the transfer of the 
National Forest Reserves from the De- 
partment of the Interior to the Depart- 
ment of Agriculture ; and 

Whereas this transfer is strongly 
recommended by the President, the 
Secretary of the Interior, the Secretary 
of Agriculture, and the Commissioner 
of the General Land Office ; and 

Whereas the Department of Agricult- 
ure, from its practical knowledge of 
actual conditions on forest reserves, is 

well fitted to protect and utilize their 
various resources ; and 

Whereas the investigations of the De- 
partment of Agriculture into questions 
of grazing have been marked by intelli- 
gence, fairness, and a thorough under- 
standing of business requirements ; and 

Whereas the sum heretofore appro- 
priated by Congress for the administra- 
tion of the forest reserves has been in- 
sufficient to afford a business-like man- 
agement; and 
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Whereas the forest-reserve policy is 

now beyond the experimental state, 

and has become a fixed part of the pol- 

icy of our government: Now, therefore, 

be it 
Resolved, That the transfer of the 

forest reserves from the Department of. 

the Interior to the Department of Agri- 

culture is to the direct interest of the 

National Wooigrowers’ Association ; 

and be it further 
Resolved, That this association, 

through the representatives of its mem- 

bers, urges the enactment of this bill by 

Congress ; and be it further 
Resolved, That the appropriation for 

the forest reserves be made ample to in- 

sure a thorough, practical, and business- 

like administration, in proportion to the 

magnitude of the interestsinvolved. Be 

it further. 
Resolved, That these resolutions be 

transmitted by wire by this association 
to Honorable James Cannon, the Speaker 
of the House of Representatives, and to 
Senator Frye, President of the Senate. 

WOOLGROWERS TO PRESIDENT. 

Whereas The National Woolgrow- 
ers’ Association of the United States 
realizes the great debt of gratitude which 
the livestock interests of the United 
States, especially in the inter-mountain 
regions, owes to the Honorable Theo- 
dore Roosevelt, President of the United 

States ; the Honorable James Wilson, 
Secretary of Agriculture ; the Honor- 
able Gifford Pinchot, Chief of the Bureau 
of Forestry, and the Honorable F. H. 
Newell, of the Geological Survey, for 
their interest in and study of the live- 
stock conditions, and for their efforts to 
better the same, both in the field and on 
the range ; now, therefore, be it 

Resolved, That the National Wool- 
growers’ Association, in convention as- 
sembled, at Portland, Oregon, hereby 
extends its grateful acknowledgments 
and thanks to our President, Honorable 
Theodore Roosevelt, for sending to this 
convention the Honorable Gifford Pin- 
chot and the Honorable F. H. Newell ; 
for the expressions of good will and in- 
terest conveyed to us through these 
representatives of two branches of the 
government service in which we are 
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directly interested, and to the Honor- 
able James Wilson, Secretary of Agri- 
culture, for the interest and good will he 
always displayed toward our industry. 

* 

Geological The Coast and Geodetic 
Survey Flag. Survey and other scien- 

tific bureaus of the gov- 
ernment have special flags, which their 
men carry wherever their assignments 
lead them and fly above their camps in 
the wilderness. 

The Geological Survey has recently 
adopted a special signal of this kind from 
a design by Mr. Robert Hollister Chap- 
man, which shows, in white, a triangle 
crossed by two hammers and surrounded 
by a circle of thirteen stars, on a rectan- 
gular flag of dark blue. 

The new signal was displayed January 
15 for the first time, hoisted beneath the 
federal ensign on the staff above the 
Survey offices at F and Fourteenth 
streets, Washington. 

* 

Reclamation An important meeting 
Engineers of a number of the lead- 
Meet. ing engineers of the 

U.S. Reclamation Serv- 
ice was held at the Geological Survey, 
Washington, D. C., during the last 
week of January. This conference was 
for the purpose of giving consideration 
to the plans for a number of important 
irrigation projects before passing them 
up to the Secretary for final decision. 
Those present were: Chas. D. Walcott, 

Director of the Geological Survey; F. H. 
Newell, chief engineer of the Reclama- 
tion Service; A. P. Davis, supervising 
engineer, Arizona district; J. B: Lip- 
pincott, supervising engineer, Califor- 
nia; A. L. Fellows, district engineer, 

Colorado district; C. H. Fitch, South 
Dakota; E. M. Taylor, engineer, Ne- 
vada district; M. Bien, legal adviser, 
Washington, D. C.; C. C. Babb, engi- 
neer, Montana district; F. EK. Wey- 
mouth, district engineer, North Dakota 
district; J. Ahern, district engineer, 
Wyoming district ; J. T. Whistler, dis- 
trict engineer, Oregon district; H. A. 
Stores, electrical expert ; M. C. Hinder- 
lider, hydrographer, Colorado district ; 

E. Johnson, Jr., hydrographer, Missis- 
sippi Valley district; N. C. Grover, 
hydrographer, New England district ; 
EK. G. Paul, hydrographer, northern 
central states; E. C. Murphy, hydro- 
graphic inspector ; G. B. Hollister, ex- 
ecutive officer, Washington office ; John 
C. Hoyt, computer, Washington office ; 
C. J. Blanchard, statistician, Washing- 
ton office; M. O. Leighton, hydro- 
economist, Washington office; L. V. 
Limenegere, draftsman, Washington 
DY Co? N. Darton; Washinston 
office ; J. H. Quinton, consulting engi- 
neer. 
The engineers also visited the White 

House in a body, where they were in- 
troduced to President Roosevelt. 

* 

Cass Lake On December 5, 1903, 
Timber Sales, and also on December 

28, sales of the pine 
stumpage selected under the provisions 
of the Morris act were carried on at 
Cass Lake, Minnesota. ‘The results 
were most gratifying, both as regards 
the actual success of the sale and the 
inference* which can hardly be avoided, 
that lumbermen are beginning to con- 
cede that their work can be done at a 
profit under the principles of forestry. 

As has already been stated in these 
columns, the Morris act requires that 
the timber shall be removed from these 
lands within the next four and one-half 
logging seasons, leaving 5 per cent of 
selected seed trees for the production of 
a new stand. All tops and litter under 
8 inches diameter resulting from the 
prospective logging must be burned 
and care taken in felling to avoid crush- 
ing young growth. 

It has been supposed by many that 
these conditions and others imposed 
upon the lumbermen would militate 
against the success of the sales, but 
such was not the case. 

Over 300 sealed bids from 14 bidders 
were opened at the first sale. About 
213,000,000 feet of White and Norway 
Pine were sold at an average of $7 per 
thousand, the highest price heretofore 
obtained for such timber in Minnesota 
and at least $3 per thousand higher 
than had been anticipated by the offi- 
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cials of the Interior Department. The 

total amount of the bids for this timber 

was $1,432,772, of which $1,205,000 

was accepted from two companies of the 
Weyerhaeuser Syndicate. 

At the second sale, on December 28, 

there was a determined contest on the 
part of nearly a dozen companies for 
possession of the desired sections, and 
183,000,000 feet were sold, which is 
30,000,000 less than on the 5th; but 

the stumpage brought about $25,000 
more than the previous sale. The 
highest bid made was by a branch of 
the Weyerhaeuser Syndicate—$12.35 
for White Pine and $10.35 for Norway. 

In general, the increase was from 75 
cents to $1 per thousand over the bids 
of the first sale. The highest bid was 
35 cents more than the highest on De- 
cember 5. 

The further progress and success of 
the operations on these lands will be 
a matter of interest to American for- 
esters. 

5 

Vermont January 6, at Burling- 
Forestry ton, Vermont; Mr. Pin- 
Association. chot met and addressed 

a body of men inter- 
ested in forestry, agriculture, and the 
work of the State Experiment Station. 
As a result of this meeting the Forestry 
Association of Vermont was organized, 
with the following officers: 

President, W. J.’ Wan Patten, “Bur- 
lington ; Vice-Presidents, EK. C. Smith, 
St. Albans ; George Aitkin, Woodstock ; 
Secretary and Treasurer, Ernest Hitch- 
cock, Pittsford. 

The following members, with the 
above-named officers, form the Execu- 
tive Committee: Charles H. Green, 
White River Junction ; Joseph A. De 
Boer, Montpelier ; Joseph Battell, Mid- 
dlebury. 

January 19 the new association held 
its first general meeting, and its interest 
was quickened by an address by Prof. 
Graves, of the Yale Forest School. 

The gathering was also addressed by 
Mr. C. H. Green, of the International 
Paper Company, a strong advocate of 
conservative forest management, who 
gave some points of practical experience. 
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Eastern The Western land loot- 

Business Inter- ers are considerably dis- 

ests Favor turbed over the action 

Irrigation. of eastern commercial 
bodies on the irrigation 

and land questions. They recognize 
probably that the influence of the east- 
ern factory and merchant was largely 
felt in the passage of the National Irri- 
gation Act, and that well-considered 
resolutions such as were recently passed 
by the National Board of Trade and 
the Merchants’ Association of New 
York can not be without their effect. 
This latter organization, comprising the 
principal business houses of New York, 
has made during the past six months a 
special study of the questions of irriga- 
tion and forestry and their relations to 
manufacturing and the sales of factory 
products. The report brought in at 
their annual meeting by a special com- 
mittee on irrigation and forestry de- 
cided the association to lend its active 
support to the movements, and as a 

first measure to enter the campaign for 
the repeal of the three land laws, the 
Desert Land Law, the Timber and Stone 
Law, and the commutation clause of the 

Homestead Act, which are in conflict 
with the National Irrigation Act. 

Mr. Charles B. Boothe, of The Na- 
tional Irrigation Association, made the 
New York merchants an interesting ad- 
dress. He said in part: 

‘““The beginning of our civilization 
was in irrigated countries, and the 
scenes depicted in the Old and New 
Testaments have their setting among 
the wonders of irrigation. India, 
China, Egypt, no less than Greece and 
Rome, developed to their highest at- 
tainments with irrigation as the basis of 
their prosperity. 

“All the great kings and warriors in 
ancient history ruled over irrigated 
countries. Take irrigation from our his- 
tory and we have left only the records of 
barbarism. Out ofirrigation have come 
Christianity and theinspiration of today. 

‘“In our own land irrigation has put 
into southern California nearly half a 
million people, with less than 250,000 
acres of land reclaimed, and in the Val- 
ley of the Colorado, lying between Cal- 
ifornia and Arizona, a million and a 
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half acres of land, as rich as the Valley 
of the Nile, await to be reclaimed. 

‘‘ Markets are being sought for the 
world over. Extension of trade is the 
cry of the hour. Compare the annual 
expenditure of the average family in 
the United States with the yearly ex- 
penditure in those countries which are 
now being exploited by our commer- 
cial agents, such as Central America, 
South America, the Philippines, China, 
and Japan. During a recent visit to the 
last-named country the Minister of Agri- 
culture informed me that, taking an av- 

erage family of five, the annual expendi- 
ture was estimated at 300 yen, or about 
$150, of which more than two-thirds 
was for food. ‘Those who have given 
any attention to the purchasing power 
of the family in our country will need 
but little argument to be convinced that 
the value of our home market is not 
even approached by that of any other 
section of the globe.’’ 

& 

Min Ae. Low, the 
owner of an extensive 

tract of woodland and a handsome camp 

Wood-Coal. 

THE MACHINE WHICH PREPARES WOOD-COAL, AT A. A. 
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at Horseshoe Pond, in the Adirondacks, 
has devised and installed steam-driven 
machinery for the purpose of preparing 
fuel in an economical way from tops, 
dead and down wood, and trees removed 

from the forest in thinning or otherwise. 
The wood is fed between toothed roll- 

ers, which force it against knives revolv- 
ing at a high rate of speed. ‘The cut 
wood is delivered in fragments from 
twice the size of a man’s fist down to 
splinters and shavings. In this form 
it dries easily and quickly, and is con- 
venient for handling and feeding fires. 
As atest of the efficiency of the machine, 
a Fir tree 30 feet long and 9g inches 
through the butt was reduced to ‘‘ wood- 
coal’’ (as Mr. Low names his product ) 
in a few seconds, being fed through the 

rolls butt first, top and all. 
The wood-coal is packed in sacks. 

Mr. Low thinks of placing it upon the 
city markets asafuel. A plentiful sup- 
ply last winter would have been a boon, 
but it seems extremely doubtful, consid- 
ering the item of transportation and the 
ordinary grates in use, if it can ever com- 
pete with coal on account of the greater 
fuel value of the latter. 
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LOW’S CAMP IN THE ADIRONDACKS. 
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Forest Inspector Charlton has head Reserves, in Montana, have been 

Reserve returned to Washington consolidated under the name of the 

Personals. after a trip of inspection former. The small strip of territory 

through the federal for- 

est reserves. He will resume his work 

in the field soon. 

John H. Ruff, who has been connected 

with the Yellowstone Reserve in Wyo- 

ming for the past few years, has ten- 

dered his resignation to the Department 

of the Interior. 

Ranger R. S. Baldwin, of the eastern 

division of the Santa Barbara Forest 

Reserve, stopped a few daysin Washing- 

ton recently, while on his way to New 

Haven, Conn., where he will take a 

course in forestry at the Yale Forest 

School. 

Forest Supervisor R. S. Lambert, of 

the western division of the Washington 

Reserve, has tendered his resignation. 

Morris P. Watson has been promoted 

from ranger to supervisor, and has been 

placed in charge of the Santa Rita and 

Santa Catalina Reserves, in Arizona. 

Forest Supervisor W. H. Pearce, ot 

the Shoshone division of the Yellowstone 

Reserve,in Wyoming, has returned from 

Europe and resumed his duties. 

Ranger Louis F. Kneipp, of the Pres- 

cott Reserve, Arizona, has been given 

temporary charge of the Pecos River . 

Reserve, in New Mexico. 
The Pine Mountain and Zaca Lake 

and the Santa Ynez Forest Reserves, in 

California, have been consolidated, in- 

cluding a portion of the intervening 

territory near their western limits. The 

resulting reserve will be known as the 

Santa Barbara Forest Reserve. Forest 

Supervisor W. M. Slosson will have 
charge of the eastern division and For- 
est Supervisor B. F. Crawshaw of the 
western division of the new reserve. 

Forest Supervisor Henry Michelsen, 
of the Pike’s Peak group of reserves, 
Colorado, has returned to duty after a 
long leave of absence on account of ill 
health. 

The Crow Creek Forest Reserve, in 
Wyoming, has been turned over to the 
War Department as a military reserva- 
tion. ; 

Mr. EK. A. Sherman has been ap- 
pointed Forest Supervisor of the Bitter 
Root, Montana, Forest Reserve. 

The Lewis and Clarke and the Flat- 

between the two is included in the new 

reserve. Supervisor F. N. Haynes will 

have charge of the northern division 

and Supervisor Gus. Moser of the 

southern. 

Forest Supervisor Percy H. Farley, 

who formerly had charge of the eastern 

division of the Washington Reserve, 

died December 8, 1903. Superintend- 

ent Scheller has taken temporary charge 

of his work. 
* 

Canadian The fifth annual meeting 

Forestry of the Canadian Forestry 

Association Association will be held 

to Meet. in Toronto, Ontario, on 
Thursday and Friday, the 

roth and 11th of March, 1904, and all 

persons interested in the preservation of 

the forests are invited to be present. 

Papers on very important subjects in 

forestry will be read and discussed, and 

on the evening of the roth a banquet 

will be held at the King Edward VII 

Hotel, which will afford opportunity 

for the closer acquaintance of those who 

attend the convention. 

»* 

The work of the Forest 
School is proceeding reg- 
ularly at New Haven, in 

Marsh Hall, which was recently burned 

and refitted throughout. The fire in- 

terrupted the school routine for only 
one week, and the reconstruction of the 
building has’allowed of greater conven- 
ience of arrangement than was for- 
merly possible. 

Yale Forest 
School. 

There are at present a 
Philippine number of vacancies in 

Bureau Needs the different grades of 
Foresters. the Bureau of Forestry 

in the Philippines, and 
good men are needed for this impor- 
tant work. 

Examinations for these places will be 
held in different parts of the United 
States about March 1, July 1, and No 
vember 1. NM 

The salaries of foresters, assistant 
foresters, inspectors, and assistant in- 
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spectors range from $1,200 to $2,400 
per year. Actual necessary traveling 
expenses to and from the scene of field 
work are defrayed by the government, 
and while in the field one dollar (gold) 
per day is allowed for subsistence. 

The reports, bulletins, and other pub- 
lications of the Philippine Bureau of 
Forestry should be read by all desiring 
to enter the service. Copies may be 
obtained from this Bureau at Manila, 
P.I. For detailed information in re- 
gard to the date of examinations and 
related matters, address the Bureau of 
Forestry, Washington, D. C. 

Copies of the Philippine Civil Service 
Manual may be obtained from the Bu- 
reau of Insular Affairs, War Depart- 
ment, Washington, D. C. 

»* 

Results of George H. Whiting, writ- 
Woodlot ing from Yankton, South 
Management. Dakota, says: 

‘‘T have logs enough 
cut now to make 40,000 to 50,000 feet 
of lumber, which will be sawed before 
next spring. 

‘“These logs I cut from a ro-acre 
grove that was only a brush patch 13 
years ago when I came onto the place. 

‘‘In addition to the logs, the grove 
has supplied plenty of wood for two to 
four stoves, and some for sale, besides 
posts and poles, all of which came from 
the thinnings. 

‘There are still trees enough left on 
the land to make a good grove.”’ 

* 

Withdrawn On January 20, 1904, by 
Lands Restored direction of the Secre- 
to Settlement. tary of the Interior, the 

Acting Commissioner 
of the General Land Office restored to 
settlement and entry the public lands 
within an aggregate area of 358,000 
acres in the Eureka, Redding, Susan- 
ville, and Stockton land districts, in 
California. 
The lands so restored to settlement 

and entry constitute a part of an aggre- 
gate area of 7,800,000 acres, in Califor- 
nia, included within the boundaries fol- 
lowed in making temporary withdrawals 
directed by the President and by the 
Secretary of the Interior, within the 
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past two years, for proposed forest re- 
serves, following requests embodied in 
public petitions and recommendations 
made by the Department of Agricult- 
ure and the United States Geological 
Survey. 

The object of these withdrawals was 
to prevent the initiation of further 
claims on the lands, pending a thorough 
examination of the withdrawn areas by 
practical and experienced agents of the 
Bureau of Forestry, with a view to 
determining as to what portions of the 
withdrawn areas should be permanently 
reserved for forest purposes and what 
portions should be restored to settle- 
ment and entry as being more valuable 
for agricultural purposes than for use 
as forest reserves. 

The restoration just made, which 
covers parts of the proposed Klamath 
River, Mt. Shasta, Lassen Peak, and 
Feather River Forest Reserves, tempo- 
rarily withdrawn on October 17 and 22 
and December 24, 1902, and September 
30 and October I, 1903, was recom- 
mended by the Secretary of Agriculture 
as a result of the field examinations 
made by agents of the Bureau of For- 
estry during the season of 1903, and in 
his recommendation the Secretary of 
Agriculture calls particular attention to 
the fact that this restoration must not be 
understood to embrace a// the lands in 
California now under temporary with- 
drawal for proposed forest reserves. 
These lands may or may not be restored 
to settlement and entry, depending upon 
the recommendations of the experts who 
madetheexaminations. The restoration 
of additional lands, found undesirable for 
forest purposes, will be recommended as 
soon as the field-notes are worked up and 
the characterof such lands isestabHshed. 

On January 29, 1904, by direction of 
the Secretary of the Interior, the Act- 
ing Commissioner of the General Land 
Office restored to settlement and entry 
148,000 acres of the area of 368,000 
acres in the Gunnison, Del Norte, Lead- 
ville, and Pueblo land districts, in Colo- 
rado, which was temporarily withdrawn 
from settlement and entry on October 
3, 1903, for a proposed addition to the 
San Isabel Forest Reserve, which was 
established by the President on April 
El 1902; 
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This isa Figures of speech ever 

Bird. dear to the heart or 
chest of the orator are 

mighty handy to the propagandist in 
bringing the blind to see the great bene- 
fits to come to mankind from a proper 
acceptance of the policies of conservative 
forest management and the reclamation 
of our arid lands. ‘‘ Perpetuate the 
Forests by Wise Use;’’ ‘‘Annex Arid 
America;’’ ‘‘ Save the Forests and Store 
the Floods,’’ and ‘‘ Make the Desert 
Bloom Like the Rose’’ are slogans fa- 
miliar to allourreaders. And the great 
and beneficent work of ‘‘ making two 
blades of grass grow where only one 
grew before’’ has been glorified all the 
way from the United States Senate to 
the backwoods school-house. A new 
figure was born the other day at Chey- 
enne, Wyo., at an irrigation meeting. 
A local orator, expatiating on the glo- 
rious work of the Reclamation Service, 
warming to his subject,exclaimed in rap- 
turous tones, ‘‘ What a wonderful thing 
it is to be engaged in such a noble work, 
making two drops of water flow where 
only one flew before.’’ 

am 

Fleecing Engineer I. H. Taylor, 
Homesteaders, in charge of the Truckee 

irrigation construction, 
publishes the following warning state- 
ment to people who are already being 
fleeced of their homestead rights by 
sharpers, on account of their ignorance 
of the provisions of the National Irriga- 
tion Act: 

‘Actual and continuous residence on 
the land is required and title can not be 
gotten until all payments for water have 
been made. 

‘“ Homesteaders must take water from 
the government irrigation system, and 
before acquiring title must have at least 
half of their land under cultivation. 

‘“Only the main canal from the 
Truckee River to the Carson River is 
now under construction. 

‘“ Water for a small portion of the land 
will be available in the spring of 1905, 
but by far the greater part will have to 
wait till 1906 or 1907 before water will 
reach it. 

_ ‘Until water is at hand for its irriga- 
tion no one can make a living upon 
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these lands; but those filing in advance 
of the arrival of the water will not on 
that account be excused from residing 
thereon. Actual dona fide residence is 
required.”’ 
While the above ruling is made espe- 

cially for the Truckee River project, 
there is not the slightest doubt that it 
will apply to the government lands lying 
under the proposed canals of the Gunni- 
son tunnel project. 

Chief Engineer F. H. Newell said in 
an interview in Denver recently : 

‘“Tt should be made generally known 
that there will be no water available in 
the Truckee district before 1905. Graft- 
ers are rushing ignorant people there and 
charging them from $50 to $100 for lo- 
cating the land forthem. This land is 
absolutely worthless desert at the pres- 
ent time and there is no way of making 
a living on it. Homesteaders must live 
on the land to make their entry good, 
but it is impossible for them to live on 
most of this land until water comes.’’ 

* 

Expert In pursuance of the pol- 
Forester for icy outlined by the for- 
Wisconsin, estry bill passed last year 

by the Wisconsin legisla- 
ture, Mr. Edward M. Griffith, of the 
Bureau of Forestry, has recently been 
elected Superintendent of Forests in that 
state at a salary of $2,500, the appoint- 
ment to take effect at the beginning of 
the present month. 

Mr. Griffith goes to his new work with 
the full recommendation of his superiors 
in the Bureau. Few of our young 
American foresters have enjoyed broader 
training in their professionthan he. In 
addition to courses at Phillips-Andover 
Academy, the Sheffield Scientific School 
at Yale, and Biltmore Forest School, he 
has taken part in practical forest work 
in Germany and the Philippine Islands, 
and has had opportunity for extensive 
travel and observation of forest methods 
in Hawaii, India, and Ceylon. 

Both Mr. Griffith and the Wisconsin 
Forest Commissioners are to be congrat- 
ulated, the former upon an opportunity 
for most valuable work and the latter 
upon the fact that state politics has not 
prevented their choice of a man trained 
for the work to be done. 
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HON. WILLIAM A. RICHARDS, 

COMMISSIONER OF THE GENERAL, LAND OFFICE. 

R. RICHARDS, as Commissioner of the General Land Office, occupies a position of 
M extreme importance at this time. The gigantic land frauds that have been going on 

for years, and which continue to-day, owing to our pernicious land laws, render his work 
of a most trying character. A residence of many years in the public land states of the West 
was naturally a strong factor in his selection for his present position. For this reason also, it 
was to be expected that President Roosevelt would select him as a member of the Public Land 
Commission, which is now preparing a report to Congress. Mr. Richards was born at Hazel 
Green, Wis., on March 9g, 1849, and later removed to Wyoming, where he filled the position of 
surveyor-general of that state from 1889 to 1893 ; he was later elected governor of Wyoming, 
serving from January I, 1895, to January 1, 1899. 



PRACTICAL FORESTRY BOR LUMBERMEN.* 

REASONS FOR CONSERVATIVE HANDLING OF REMAINING TIM- 

BERLANDS AND FINANCIAL RESULTS THAT MAY BE EXPECTED. 

BY 

OVERTON W. PRICE, 
ASSISTANT FORESTER, BUREAU OF FORESTRY. 

Tis not the province nor the purpose 

I of the Bureau of Forestry to attempt 

to teach the Southern lumberman the 

details of his business. I think that 

every man who has looked into it must 

realize that the United States owes its 

interior development, more than to any- 
thing else,tothe enterprise, the industry, 

and the skill, of those whose efforts have 
put the lumber industry upon the plane 
which it occupies today. If lumbering 
had not opened the way, the South would 
never have reached the commercial and 
industrial activity which she is now en- 
joying. 

From the first attack upon the forest 
of your earliest forerunner, the colonist, 
your industry has increased steadily, 
until it is now fourth among the great 
industries of the United States. It has 
grown rapidly from small beginnings, 
fostered by the presence of an apparently 
inexhaustible supply of timber and by ° 
the impetus of an insistent demand. 
From ‘‘ whip-sawing’’ to the modern 
steam sawmill is a long step, but it has 
not taken much over fifty years to ac- 
complish it. 
The present tendency of your industry 

is strongly toward economy. This is 
shown in your millsand in your methods 
for the transportation of lumber, but it 
is Shown least of allin your dealings with 
the forest. This is the line of economy 
which it is the business of the forester 
to develop. The urgent need for such 
economy requires no statistics to prove 
it. You all know far better than I what 
is the situation confronting your in- 
dustry today: that species and grades 
not long ago unknown in the market are 
now bought eagerly; that, in spite of the 

decrease in the cost of logging and of 
sawing, the price of lumber climbs 
steadily higher, and that there are 
already certain kinds of wood of high 
commercial value which are practically 
out of existence as a factor in the lumber 
supply. % 

Hitherto you have not had to consider 
the production of a second crop upon 
lands on which you have lumbered. So 
long as sufficient merchantable timber 
stood in sight to keep your mill running 
long enough to pay for it, and to yield 
in addition a generous return upon the 
capital invested in it, you naturally were 
not led to consider the future. That 
fact has been used by many enthusiasts 
as cause for criticism of lumbermen’s 
methods as intemperate as it has been 
unjust. ‘The question whether you shall 
cut with a view to immediate returns 
only or whether you shall cut also with 
a view to cutting over the same land 
again involves no emotional consider- 
ations, but is a question of business and 
of business only. I want to make it very 
clear that the forester—and by forester 
I refer not to the mere enthusiast, but 
to the man who deals with practical 
forest problems at first hand—is not an 
enemy to the lumberman. On the other 
hand, the highest effectiveness of the 

forester’s work is impossible without the 
cooperation of the lumberman. ‘The 
proof of the soundness of the forester’s 
methods lies in the success of their prac- 
tical application. Unless the forester 
can prove to you that forestry pays, and 
cooperate with you in putting it into 
effect, then his efforts have been in large 

part fruitless. 
‘There are a good many kinds of for- 

* Address delivered January 19 before the Southern Lumbermen’s annual meeting, at New 
Orleans, La. 
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sstry. There is the forestry which must 
‘consider indirect returns. There are 
‘ases in which the management advised 
or a forest must give weight to the 
ralue of that forest as a conserver of 
tream flow, and must not ignore its 
ffect upon winds, upon climate, or upon 
he nationaleconomy. Such considera- 
ions must often govern in the forestry 
vhich is applied to public lands, since 
he long-time owner may consider such 
natters, and since the forest lands which 
ire the property of the nation should be 
1andled for the greatest public good, 
ather than for the highest immediate 
profit. For example, the best adminis- 
ration of the 60,000,000 acres of federal 
orest reserves must be based upon such 
.pointof view. But these are not mat- 
ers which you are called upon to con- 
ider in the management of your own 
ands, nor is there, in my judgment, a 
nore serious mistake than to expect that 
yrivate enterprise should or can be gov- 
ned by considerations of indirect re- 
urns. 
But there is another kind of forestry, 

he kind which I wish to present to you, 
vhich is purely a matter of business and 
vhich makes no other claim upon your 
ipproval or rejection. What we call 
yractical forestry, which is merely an- 
ther name for conservative lumber- 
ng, differs from the lumbering which 
you do only inits point of view. Prac- 
ical forestry does not ask you to expend 
yne cent unless there is reasonable prom- 
se that you will get a profitable return 
rom its investment. It does not require 
7ou to consider indirect returns, such as 
have just mentioned must influence the 
nanagement of the forests of the public 
ywner. Itsimply presents to you upon 

i business basis the results which you 
nay expect from lumbering your lands, 
vith a view, not to lumbering the same 
irea once, but to lumbering it repeatedly. 
tsimply enables you to take advantage 
f the fact that since trees have grown 
ynce they will, under proper treatment, 
yrow again. Practical forestry does not 
nean that you will have to plant trees on 
your cut-over lands and wait until they 
lave reached maturity in order to har- 
fest them. That kind of forestry ap- 
eals only to the long-time owner, to 

the state or to the nation, orto the pri- 
vate land-owner in the treeless regions 
of the West, who, in order to have trees 
at all, must first plant them. But on 
practically every piece of land which 
you lumber there is left standing after 
the logging a certain number of imma- 
ture trees—trees some of them slightly, 
some of them far below the diameter of 
the logged trees. If you log in such a 
way that these immature trees are bro- 
ken by the fall of those which are cut, 
or if your cut-over lands are burned after 
the logging, the possibility of a second 
crop from them is so decreased as to be 
of no practical moment. But if, on the 
other hand, you lumber in such a way 
that these young trees, which form the 
basis of a future crop, are preserved both 
in the lumbering and afterwards, the 
second crop will in many cases become 
a factor of no small financial importance 
in your undertakings. 

Whether it will pay you to foster this 
second crop, both in your cuttings and 
afterwards, is the important question. 
For example, the Bureau of Forestry 
has found that in some cases the returns 
from practical forestry will yield an in- 
come of 6 and even a higher per cent 
upon the capital invested. In other 
cases the interest is lower, and in others 
again it entirely disappears. In other 
words, forestry 1s not a panacea that 
can be applied to lumbering under all 
conditions and in every locality, but in 
the vast majority of cases it will pay, 
and pay well, to cut in such a way that 
you may cut again. Just bow well it 
will pay,the Bureau of Forestry is ready 
to determine, and will be glad to deter- 
mine, in cooperation with any one of 
you. It will give you, at a cost equal 
only to the actual living and traveling 
expenses of its agents engaged in the 
work, a detailed plan for the manage- 
ment of your tract, based upon a thor- 
ough study on the ground. This study 
will determine what is the present mer- 
chantable stand of timber upon your 
lands, what small trees remain as the 

basis for a second crop after the first 
crop of merchantable timber is cut, 
how fast these small trees will grow— 
and they will grow much faster after 
the old trees are removed—and what 
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nterest their growth will represent 

upon the capital invested in the land. 
It is not the intention of the Bureau to 

foist upon you any European system of 

forestry not adapted to your needs, but 
only to recommend, upon the basis of a 
thorough investigation, modifications of 

your present methods when such modi- 
fications will yield good returns. For 
example, let us suppose that you are 
cutting pine of merchantable size for 
lumber, and putting smaller pine into 
cross-ties. It would be the province of 
the Bureau to determine whether or 
not it would pay you best to allow all 
pine to reach lumber size and simply 
cut ties out of the tops, thus taking 
advantage of the more rapid growth of 
the smaller trees. In the same way 

you will often have to determine whether 
it is more profitable for you to tap small 
trees for turpentine or to let them grow 
until youcan cut them forlumber. ‘The 
forester can answer this question on a 
basis, not of surmise, but of a com- 
parison of the value of these trees for 
turpentine and for lumber based upon 
actual measurement of how long it will 
take them to make lumber. Many of 
you are now using countless numbers 
of thrifty young pine for spur ties, for 
corduroy, for bridges, and for skids. 
The forester can tell you what these 
young trees are worth, because he can 
find out from actual measurements how 
long it will take them to make lumber 
and how much lumber they will make. 
And he will in many cases show you 
that you are throwing money away in 
using young pine trees for such pur- 
poses, and that you can save this waste 
by utilizing instead the tops of logged 
trees. culls, or trees of a kind less valua- 
ble than pine. In principle, practical 
forestry is an exceedingly simple matter: 
in application it requires trained men, 
both to solve its problems and to put 
their solution into effect. 

Whether you will practice forestry or 
whether you will lumber in the ordinarv 
way is simply a question of whether 
you will treat your forest as a'gold mine, 
ignoring its productive capacity, or 
whether you will lumber conservatively 
at a cost very little higher than under 
your present methods, and which will 
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be repaid. you many times over. For- 
estry can never offer you the spectacu- 
lar opportunities for the investment of 
capital which the ordinary lumbering 
of a practically inexhaustible supply of 
timber has offered you and your prede- 
cessors. The trees do not grow fast 
enough for that. But they grow fast 
enough to make their preservation a 
good investment, and, with protection 
from fire, an eminently safe one. You 
are inclining nrore and more strongly 
toward greater capitalization of your 
mills and logging equipment and toward 
greater concentration in your logging 
operations. The era of the portable 
sawmill is practically over. There are 
few areas left in which a man can skim 
the cream of the timber and let the rest 
remain. You are cutting closer and 
‘closer year by year and you are attempt- 
ing by improved machinery to offset the 
disadvantages of poorer timber and less 
accessible sources of supply. 

Improved machinery is an excellent 
thing ; economy in the mill is admira- 
ble also; but these alone will never 
solve the urgent problem before you. 
It is only by economy in the woods that 
you can, where there is reasonable safety 
from fire and where other conditions are 
favorable, make your plant, so to speak, 
self-supporting. If you omit economy 
in the woods, all economy elsewhere will 
only serve to postpone somewhat the 

time when your mill must shut down. 
It is perfectly natural that you should 
not turn with eagerness toward forestry, 
because you are just at the end of an 
era in which a plentiful supply of tim- 
ber rendered it unnecessary for you to 
practice it. But now there is the ques- 
tion immediately before many of you 
whether you will lumber in such a way 
that you may keep your mill running 
continuously and draw a fair profit from 
your operations, or whether you will 
skin the land, shut down the mill, and 
look elsewhere for an opportunity to 
carry out the same policy. The former 
method means in the vast majority of 
cases a safe and conservative business 
enterprise yielding fair and assured re- 
turns ; under the latter method you may 
make more money for a little while, but 

you will inevitably in the end be forced 
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either to practice forestry or to cease 
your operations. 

I do not want to dwell here upon the 
effects of these two methods upon your 
industry asa whole. ‘That is not the 
question before us today, although it is 
one which vitally concerns the interior 
development of thiscountry. I merely 
wish to bring to your notice the fact that 
practical forestry has certain business 
advantages. You will not deny that you 
consider your mill as a part of your plant. 
Why not look upon your forest as a part 
of your plant also? The power to pro- 
duce and yield you good returns is in 
the forest just as much as in the mill. 
It is simply a question whether it will 
pay you to develop that power, and that 
is a question which can in every case be 
determined. It is merely a comparison 
of capital and of interest. The value of 
your cut-over lands represents the capi- 
tal; the rate of growth of the trees upon 
enem represents the interest. If in 10 
years, Or 20 years, or 30 years, or what- 
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ever the period may be, you could cut a 
second crop from logged-off lands, whose 
value, less the cost of the taxes and pro- 
tection of the-lands during the same 
period, represents a fair interest upon 
their capital value, then forestry is for 
you a good and safe investment. No 
man here would throw away anything 
which might have a money value until 
he had first determined whether that 
money value actually existed. I merely 
wish to present to you the advisability 
of applying the same policy to cut-over 
lands. Before you let your cut-over 
lands revert to the state for taxes, or be- 
fore you lumber them in such a way that 
their productive capacity is destroyed, 
or before you let fire run through them, 
or before you sell them at a low figure 
as agricultural lands, first determine 
what they can yield you in a second crop; 
and in doing that the Bureau of For- 
estry is not only willing, but eager to 
give you its help in every possible 
Way. 

DESTRUCTIVE EROSION ALONG THE 

IAIN SAS OR PVR: 

BY 

GEORGE W. TINCHER. 

HE accompanying illustration 
shows a scene in the Kansas River 

valley immediately after the water had 
receded from the May and June flood of 
1903. The area shown was a sweet- 
potato field ten days before the photo- 
graph was taken. 

The ruined land, which was used for 
garden purposes, belongs to the State 
Hospital for the Insane, located on the 
south side of the Kansas River, at 
Topeka, Kansas. In 1900 the superin- 
tendent of the hospital caused all the 
native timber to be removed from this 
plot of ground. He removed not only 
the trees, but the stumps as well, leav- 
ing the ground in an excellent condition 
for growing garden crops. Unfortu- 
nately, the process also left the ground 
jn a favorable condition for total destruc- 

tion by the overflow from the river. The 
strip of ground shown between the pool 
of water in the foreground and the river 
beyond was formerly the bank of the 
river. A large ice-house which occupied 
a site at the end of this strip, quite near 
the river’s edge, was destroyed and swept 
away with its contents. 

The action of the water destroyed 
about five acres of land, extending 200 
x 1,000 feet. The flood came with such 
force that everything was swept before 
it. The white strip shown in the dis- 
tauce to the center and the right is pure 
sand, which was deposited upon the land 
over about 60 acres, making the area 
wholly unfit for cultivation. This land 
was held and sold at $100 per acre before 
the high water. 

The large water pipe which is being 
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DESTRUCTION OF AGRICULTURAL LANDS ALONG THE KANSAS RIVER, RESULTING FROM 
THE SPRING FLOODS OF 1903. 

elevated from the pool of water belongs 
to the Topeka Water Company, which 
sustained a loss of about $2,500. The 
city of Topeka was without fire pro- 
tection for more than two weeks on 
account of injury to the mains. A de- 
structive fire would simply have run its 
course without interference at this time. 
The tracks of the Chicago & Rock Island 
Railroad were not only destroyed, but it 
was necessary to makea “‘ fill’’ a thou- 
sand feet long, in some places sixteen feet 

deep, in order to lay the railsagain. It 
is estimated that this work cost the com- 
pany more than $3,000. At its highest 
stage the water was eight feet deep on 
the knoll at the right, where the team 
of horses is standing. 

All this loss of property was caused 
by the removal of the native timber in 
1900. ‘This fact is especially noticeable 
because the ground just above this point 
was not damaged in the least, the land 
being really improved by the deposit of 
silt and mud, although the crops grow- 
ing upon it were destroyed. The reason 
of the immunity of this land is that the 
owners allowed a portion of the native 
timber near the river bank to remain in- 
tact, and this growth checked the cur- 
rent. The owners of land which is liable 
to be thus overflowed should maintain 

a fairly good forest growth, in order to 
protect the land and adjacent property. 
Considering the nature of the soil in this 
valley (alight sandy loam), it is a danger- 
ous proposition to remove all the tree- 
growth, as the above illustration shows 
more forcibly than any mere description 
can. 

As a future protection, this and all 
the damaged land along the valley should 
be planted totimber. Valuable species, 
such as the Hardy Catalpa, Green Ash, 
Osage Orange, Black,and Honey Locust, 
and lastly the Oaks, Walnuts, and Hick- 
ories, could be used to advantage for 
this purpose. If the land is neglected 
it will become a worthless jungle of 
Cottonwoods and Willows. Land own- 
ers should plant trees which will serve 
the double purpose of protecting the soil 
and producing valuable timber when 
grown. All the sand land should by 
all means be planted to trees, for in a 
few years they will give back to the soil 
considerable humus by means of the fall- 
ing leaves and dead branches. 

The time to begin this work is at once. 
The farmers of this region should not 
procrastinate for ten or a dozen years, 
and then lament over a lost opportunity 
for doubling the value of their land. 
The planting of trees will not prevent 

—-_- 
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an overflow, but it will protect the land 
‘so that the injury of the flood will be 
limited to the growing crops. ‘This 
would seem to bea most important point 
for the owners of all low land along 
these rivers to consider. ‘They should 
provide for protection of this bottom 
land so that loss may be confined to one 
season’s growing crop. 

Catalpa and Green Ash can be grown 
quite near the water, and should they be 
under water for a reasonable length of 
time they will sustain no serious dam- 
age. Fruit trees, however, will not 
stand immersion, as the presence of 
thousands of dead trees in the Kansas 
valley shows at this time. 

It is hoped that many acres of this 
damaged land will be improved to such 
a degree that by 1915 it will be as valu- 
able as any portion of the neighboring 
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farms. - The Bureau of Forestry can be 
of great assistance in these operations 
in the way of furnishing general infor- 
mation and instruction in regard to the 
most advisable ways of solving the varied 
problems to be met on every hand. 
During the year 1904 we should see a 
good start made toward permanent im- 
provement of this valley, which is one 
of the richest and most productive 
bodies of land in the United States. 

(Epiror’s Nore.—Mr.G.L.Clothier, 
of the Bureau of Forestry, has recently 
made a study of the conditions in the 
Smoky Hill and Kansas River valleys, 

from Salina to Kansas City, and by 
public discussions and otherwise has 
endeavored to stimulate the planting of 
trees along the streams both for protec- 
tion from erosion and also to reclaim 
lands covered by sandy deposits. ) 

PEE BE Gili: 

A BRIEF STUDY OF EUCALYPTUS GLOBULUS AND 
OTHERS OF THE SAME GENUS IN CALIFORNIA. 

BY 

JOHN B. ANDERSON, 
BUREAU OF FORESTRY, 

HE Eucalypts are natives of Aus- 
tralia. About the middle of the 

last century they were imported into 
this country, but until about thirty 
years ago they were not planted exten- 
sively. 

Of all the species, numbering about 
150, the common Blue Gum (£ucalyp- 
tus globulus) has received the greatest 
attention ; in fact, it is practically the 
only Eucalypt planted on a commercial 
scale in the United States. 

This tree is found from a point more 
than 200 miles north of San Francisco 
southward along the coast into Mexico. 

It does not seem to thrive inland, 
except in favored localities, where the 
temperature does not fall below + 18 
degrees and where irrigation is avail- 
able or the ground water is near the 
surface. The region where it thrives 

best seems to be just south of Los An- 
geles, around Florence, Compton, Santa 
Fé Springs, Long Beach, and the vi- 
cinity, though we also find fine groves 
at Berkeley,* Newark, El Cajon, and 
Santa Barbara. The Eucalypts will 
necessarily remain confined to this re- 
gion in California, and perhaps to cer- 
tain limited areas along the Gulf coast. 
It is useless to try to introduce them in 
any other parts of the United States. 

The soil best adapted for the growth 
of Eucalyptus seems to be a deep sandy 
loam with the ground water close to the 
surface, such as is found in the Los 
Angeles Valley. The soil here is 
strongly alkaline, but this fact does not 
seem to affect the growth of the trees 
in a deleterious way. 

Along the coast the heavy fogs enable 
the tree to grow without irrigation. 
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Mr. T. P. Lukens, of Pasadena, during 
a fog in that city placed a pan under a 
Eucalypt, and during one night obtained 
one-fourth of an inch of water which 
the tree had condensed. At Garden 
Grove, inearly September, a road which 
passes beneath a grove of Eucalypts 
was as wet in the morning as if there 
had been a considerable shower during 
the night. 

The Blue Gum grown ina forest pro- 
duces a long, fairly straight bole, with 
practically no limbs large enough for 
fuel. Thetree prunes itself. The dead 
limb is severed underneath the bark, 
and drops off, leaving a slight hole, and 
no protruding portion, which gives the 
tree a very clean appearance. 

There are two seasons for blooming, 
one being in the early summer and the 
other in early winter. Different trees, 
however, differ widely, so that flowers 
may be obtained almost any time. ‘The 
fruit ripens about the same time as the 
tree blooms. This point is a fair test of 
ripeness when looking for seeds. 

The Blue Gum is easily raised from 
seed. The seed should be sown three 
to four months before it is desired to set 
out the young plants. One of the easiest 
and best ways is to plant the seeds in 
patches about two inches apart (plant- 
ing several seeds in each patch) in boxes 
of sandy loam and then cover with one- 
quarter inch of beach sand. ‘The boxes 
should be three to four inches deep. A 
convenient size is fifteen by thirty inches; 
such a box would contain one hundred 
patches. After the young plants have 
reached a height of one inch they should 
be thinned out, leaving one strong plant 
in each patch. The plants thinned out 
might be transplanted to other boxes or 
seed beds, placing them again two inches 
apart. The seed boxes should be kept 
constantly moist. 

The seed will sprout in about two or 
three weeks, and should be six to ten 
inches high in three or four months, 
which is the best size for planting. ‘The 
field which is to be planted should be 
well prepared. As soon as the rains 
begin it should be plowed deeply, say 
six to ten inches, and then left to give 
the weeds a chance to sprout ; it should 
then be plowed again lightly and broken 
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up with a harrow. If the grove is be- 
ing planted for fuel,8 x 8 feet is probably 
the best distance to separate the trees. 

The trees should be cultivated for two 
or three years, until the ground cover 
is well established. The ordinary rule 
is to cultivate five times the first year, 
three times the second year, and often 
enough afterwards to keep the weeds 
out. The matter of cultivation is ex- 
ceedingly important, and unless it can 
be thoroughly done it would be better 
not to try to raise Blue Gum. As an 
example of the results of neglect, there 
is at Santa Fé Springs a small grove 
which was planted and cared for the 
first year until the rains came. Culti- 
vation was then neglected, and the 
weeds and gophers obtained free access. 
In December, 1902, there was scarcely 

a tree missing from the rows, while in 
December, 1903, one year later, over 
half the trees were dead and the grove 
beyond saving. 

The cost of planting and cultivating 
for two years should not exceed $25 
per acre on fairly good land. ‘This es- 
timate includes the preparation of the 
ground, raising or buying the plants, 
the planting, and the subsequent culti- 
vation. The best time for setting out 
the young plants is in January, Febru- 
ary, March, “and April.’ Inm@exposed 
regions, March and Aprilare preferable, 
in order to escape the frosts and severe 
winds of January and February. If 
there are early rains, November is a 
good month. The best time to cut old 
trees, in order to secure a good repro- 
duction by sprouting from the stump, 
is between November 1 and March 1. 
This was noticed in an examination of 
most of the groves of southern’ Cali- 
fornia. ; 

Thinning will pay a trifle more than 
the expense of cutting out the surplus 
sprouts. All the sprouts should be al- 
lowed to grow the first year, and during 
the second year should be thinned to 
two or three sprouts ona stump. The 

stumps of trees after cutting sprout well 
up to ten years of age, after which their 
power of reproducing appears to wane. 
Usually four or five cuttings, at intervals 
of from five to ten years, may be made 
from the sprouts, after which the old 
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stump will be found rotted, the main tap 
root dead, and what sprouts do start 
will be feebler than the earlier ones. 
At this time it will probably pay to kill 
the old stumps entirely and replant the 
ground. ‘This can be done by burning 
around the stumps. 

The Blue Gum is one of the most 
rapid growing trees in the world. On 
average soil it will produce 500 cubic 

feet of new wood per acre per year, 
which is about six times as much as is 
produced by the trees. on an eastern 
woodlot in the same time. 

At Florence an acre five years old is 
said to have produced 50 cords.* An 
adjoining acre, 7 years old, produced 75 
cords, and still another adjoining acre 
produced 135 cords inten years. These 
figures show that the tree produces more 
wood by being left ten years than if cut 
twice, once every five years, as is the 
usual custom. 

* The California cord contains only about 96 
cord feet. Itisa pile 3 feet high and 32 feet 
long, and from 8 to 14 inches, with an average 
of 12 inches, wide, thus making about three- 
fourths of a true cord. 

A VIEW IN EAST LAKE PARK OS ANGELES, CA 
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At Santa Fé Springs a grove five 
years old produced an average of 34 
cords peracre. ‘This is about the aver- 
age growth of the Blue Gum on good 
soil. 

The wood is worth $6.50 per cord, cut 
and piled; it costs $3 per cord for cut- 
ting, making its value on the stump 
$3.50 percord. Thisshows a net profit 
of $23.80 per acre for each of the five 
years of growth. As the land is valued 
at $200 per acre we have as interest on 

the investment a gain of 11 per cent. 
Other groves give 25 cords per acre in 
five years, or about 8'% per cent on the 
investment. 

A favorite use of the Blue Gum is for 
windbreaks. Owing to its great height 
and rapid growth, it easily stands at the 
head of the list for this purpose. Pol- 
larding the tree at six feet the first or 
second year after planting causes it to 
form a thick growth near the ground, 
while the main stem shoots up at the 
rate of ten feet a year for ten years, and 
then grows moreslowly. The mainstem 
is very flexible and bends with the wind, 
thus forming a sort of cushion which 

I., SHOWING EUCALYPTS AS SHADE TREES. 
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THESE BLUE GUMS ATTAINED AN AVERAGE OF 26 INCHES IN DIAMETER IN 27) VARS: 

tends to deflect the air current upward 
and over the grove. 

‘The percentage of culls from orange 
orchards in some of the most windy sec- 
tions of California runs from three per 
cent in well protected groves to fifteen 
per cent in groves with no Eucalypt 

windbreaks, three to six per cent being 
the average for protected groves, and 
twelve to fifteen per cent for unpro- 
tected groves. A good windbreak will 
protect the orchard for about forty rods. 
In the regions near the foothills the 
windbreaks should be nearer together. 
The trees should be planted quite closely 
in the rows, four feet being about the 
right interval. 
A very good windbreak is made by 

planting Blue Gum and Monterey 
Cypress (Cupressus macrocarpa) alter- 
nately. The Cypress makes a dense 
undergrowth, while the Gum gives the 
desired height. The disadvantage in 
this expedient is that the Cypress is 
short lived. 

One of the greatest faults found with 
the windbreaks is in the effect of the 
vigorous roots of the Blue Gum sapping 

the ground, rendering the first row or 
two of fruit trees unproductive. This, 
however, is overcome to a great extent 

by digging a trench three and a half 
feet deep every other year parallel to 
the windbreak, and cutting off the roots 
of the windbreak trees. The trench 
must be refilled or the Eucalyptus roots. 
will pass under it and _ necessitate 
deeper digging next time. 

Two manufacturers are using Blue 
Gum at present, one as center pieces for 

tables and the other in the construction 
of wagons. The latter makes every 
part of the wagon, except the hubs, from 
it, and is very enthusiastic over it asa 
construction material. He says that 
the Blue Gum is much superior to the 
Hickory or Ash which is received 
from theeast. The best second growth 
Ash or Hickory may be actually better, 
but this grade of timber cannot be had 
out there, so the Blue Gum is the best 
wood obtainable in the state. 

It is not as elastic as Hickory, but is 

stiffer. It lasts as long as any other 
hardwood, and does not check or warp 
any more than the others. But Blue 
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Gum requires more time in seasoning 

than Ash does; from two to three years 

being required to season it thoroughly. 

As soon as the tree is cut, it is sawed 

up into planks for three reasons : it is 

more easily worked, it seasons more 

quickly, and it checks less. After it 

becomes dry it is very difficult to work, 

being almost impossible to shape with 

hand tools. 
The grain is very twisted, and a draw 

shave can not be used, for the grain runs 

in all directions. After the planks are 

sawed, they are underpiled with an air 

space between them. Small pieces are 

used for insulator pins on telegraph 

poles. They are boiled in order to 
hasten their seasoning. They are also 
boiled in linseed oil, to preserve them. 
These pins are of various sizes, from six 

inches long to two feet, costing from 
three to five cents each. For wagon 
tongues the logs are sawed into twelve- 
foot lengths, and for racks into sixteen- 
foot lengths. In all possible cases the 
sawing is done to these lengths. Shorter 
pieces are used for spokes and other 
small parts. Besides these are made 
plow-beams, harrows, neck-yokes, and 

posts for electric cars. 
In some mines near Escondido, Blue 

Gum is used for timbering. It has 
been in use for this purpose during the 
past three years and has given very satis- 
factory service, insomuch that the own- 
ers of the mines are determined to con- 
tinue its use. However, its chief use 
is for fuel, and it is to-day the principal 
fuel of southern California. When first 
cut, it splits and saws fairly well, but if 

allowed to lie in the sun for a few days, 
it rapidly loses its sap, and becomes so 

hard and tough that it is almost impos- 
sible to work it up into stove wood. 
It rots very rapidly when used for posts 
and can not be recommended for this 
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purpose, but, strangely enough, it seems 

to possess excellent lasting qualities 

when used in submerged positions, such 

as piling, especially in salt or brackish 

waters. 
In California there are at: present 

almost 2,800 acres in BlueGum. During 
the present winter many more acres 

will be planted. Besides the Blue Gum 
other useful species are the Sugar Gum, 
which will stand the most drought of 
any of the commercial species, and 
which produces better fuel than the 
Blue Gum, works easily, being straight 
grained, and makes a good post. It 
produces many flowers, which yield a 
good grade of honey. 

The Red Gum (Zucalyptus rostrata) 
lasts a long time in the ground, making 
a good post, but for fuel or piles it is not 
of much use, being rather soft. 

Eucalyptus sideroxylon,or Iron Bark,is 
a slow-growing tree, but makes an ex- 
ceedingly hard, heavy wood. It is an 
excellent post tree. 

Eucalyptus punctata is not yet planted 
on a large scale, but, judging from the 
few specimens now growing in Califor- 
nia, it promises well, and should prove 
a good timber tree. 

Eucalyptus diversicolor is another rare 
tree. The few specimens planted in 
parks grow very rapidly. It also will 
make good timber. 

Eucalyptus resinifera and the other Ma- 
hogany Gums, while very sensitive to 
frost,could be planted in many localities, 
and, on account of their fast growth and 
beautiful grain, should make very suit- 
able cabinet wood. 

For ornamental purposes /Lucalyptus 
rostrata, viminelis, cornuta, fecifolta, citri- 

odora, and calophylla are probably the 
best. Fora honey tree eucalyptus poly- 
anthima,corynocalyx, robusta,and cornuta 

may be recommended. 

— 



fakes UlLDING. OF, EGYPT. 

HOW A GREAT IRRIGATION ENTERPRISE IS DE- 
VELOPING THE RESOURCES OF THAT COUNTRY. 

BY 

WILLIAM E. CURTIS, 
SPECIAL CORRESPONDENT OF THE CHICAGO ‘‘ RECORD-HERALD.”’ 

T is a disputed question what the 
average Hgyptian thinks of the 

amazing improvements that have been 
made in the material condition of his 
country during the last few years and 
how they have affected his character. 
Many people believe that he scarcely re- 
alizes them ; that they have not touched 
his soul or even his consciousness at all, 
and that he still retains his medizeval 
conservatism in spite of the public order 
and security, the relief from taxation, 

the even hand of justice, the means of 
education, and the higher wages that 
have been brought to him by the Eng- 
lish administrator. It is true that the 
oriental soul is very different from that 
which inhabits the body of the white 
man. His ideas are not our ideas, and 
his religion, his social habits, his 1m- 
penetrable reserve, his serene contem- 
plation of fate, and other peculiar char- 
acteristics, whether good or ill, have not 
changed since the middle ages; and 

CONSTRUCTION OF THE ASSUAN DAM AT AN EARLY STAGE. 

BED ROCK. 

( 7 I) 

LAYING THE FOUNDATIONS ON 



72 

although he has adopted modern cos- 

tumes to a considerable extent and has 

allowed the women of his family to come 

into contact with foreigners, he moves 

very slowly. Even Cairo, with all its 

modern improvements, retains its me- 

dizeval customs and appearance, and is 

still the city of the Arabian Nights. No 

matter how much of the surface may be 

covered with new buildings, old Cairo 

remains, and will remain, and the evi- 

dence of modern life we see is only a 

veneer. Nevertheless, it is scarcely pos- 
sible to believe that the farmer does not 
appreciate what has been done for him. 
The signs are certain, as I will explain. 
He can not be insensible to the improve- 
ment of his condition. 

It is also a question of even greater im- 
portance, particularly to us, how much 
the cotton crop of Egypt will be in- 
creased by the construction of the new 
dam at Asstian and the extension of the 
irrigation system. ‘The cotton-growers 
of the United States, however, need not 
be alarmed. It will bea long time before 
the cotton fields of Egypt are extended 
to a degree that will be felt by the 
planters of the United States, and the 
increase will be much less than is popu- 
larly expected. 

Under the present system the valley 
of the Nile is producing all that it is 
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capable of, and the only way to increase 
the products and the wealth of the coun- 
try is to bring more land under irriga- 
tion. The present area has not been 
increased to any considerable extent 
for many centuries, although projects 
have been frequently proposed. When 
Joseph, the son of Jacob, was prime 
minister for Pharaoh he conceived the 
idea of turning the surplus water of the 
upper Nile into what is known as the 
province of Fayum, about fifty miles- 
south of Cairo. A vast depression in 
the desert, known as Lake Mceris, by 
his skillful engineering, became a por- 
ductive oasis, which has added hun- 
dreds of millions of dollars to the wealth 
of the nation. Mr. Cope Whitehouse, 
son of the late Bishop Whitehouse, of 
Illinois, who has spent much time in 
Egypt, and is familiar with the desert, 
as well as the irrigation system, sub- 
mitted to the government a few years 
ago a plan to extend the irrigation sys- 
tem built by Joseph and utilize it for the 
benefit of the country. The khedive 
wrote him a letter of thanks and con- 
ferred upon him thedecorationof a grand 
commander of the Order of the Medjid- 
jeah, but his English advisers poked the 
plan into a pigeon-hole and no one has 
ever been able to persuade them to pull 
it out again. 
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Their indifference, however, was due 
to other plans which they considered 
more practicable, and it was determined 
to construct an enormous dam at the 
first cataract near Asstian, which stores 
all the water that is not needed at the 
annual inundation and allows it to be re- 
leased when it is needed later in the sea- 
son. This dam is now completed. 

It was begun in February, 1898, a 
contract having been entered into with 
Messrs. Aird & Co., a Scotch firm, who 
agreed to build it for $10,000,000, pay- 
able in thirty semi-annual installments 
of $400,000 each, including interest; but 
they do not get a dollar until it is com- 
pleted. The foundations of the dam 
rest upon solid granite ledges; it is 6,786 
feet, or about a mile and a quarter, long, 
120 feet high from the rock bottom, 82 
feet thick at the base, and 26 feet wide 
at the top, where there is a roadway 
guarded by walls which take the place 
of the bridge which has long been 
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needed. The dam contains 1,250,000 
tons of masonry and about 15,000 tons 
ofsteel. The masonry is of rough gran- 
ite blocks laid in cement, and the mate- 
rials have been taken from quarries 
which for 7,000 years supplied stone for 
the obelisks, pyramids, temples, tombs, 
and palaces of Egypt. There are 180 
sluices through which the water can be 
released when it is needed, and they are 
fitted with steel gates that can be han- 
dled by electric machinery. Every con- 
venience and apparatus known to science 
has been applied where it is needed, and 
if this dam had been built a thousand 
years ago it would have been ranked 
among the wonders of the world. 

It is one of the greatest engineering 
triumphs in history. Its construction 
has been immensely more difficult than 
the Suez Canal, and it differs from that 
famous public improvement in the im- 
portant particular that no money was 

stolen or wasted. 

NATIVE LABORERS AT WORK ON THE LOCKS. 
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The dam was designed by Sir William 
Wilcocks, an English engineer, in con- 
sultation with Sir Samuel Baker and Sir 
Benjamin Baker; the foundation stone 
was laid February 12, 1899, by the Duke 
of Connaught,and the formal completion 
was announced December 10, 1902, by 
the same gentleman, the brother of the 
king, when the khedive turned a key 
which put in motion the electric dyna- 
mos which are to furnish the power to 
operate the sluice gates. 

The construction of this dam creates 
a reservoir 140 miles square, which is 
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capable of storing several billion tons of 
water. The difference in the level of the 
river above and below the dam is 67 
feet, and navigation is assisted by a 
series of four locks, each 400 feet long 

and 35 feet wide. They will save great, 
delays and cost in the transportation of 
merchandise, which is one of the most 
important benefits to be derived from the 
enterprise. Formerly navigation up the 
rapids was very expensive and tedious, 
for all the boats had to be towed by 
Nubians at a considerable cost. 

During the construction of the dam 
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an average of 11,000 men were employed 
for more than three years, of whom goo 
were Italian stone masons, and they laid 
an average of 3,000 tons of masonry each 
working day. 

It is intended to utilize the water of 
‘the cataracts, now running entirely to 
waste, in a great electric plant like that 
at Niagara Falls, to supply heat, light, 
and power to the towns on the upper 

Nile, which will doubtless attract manu- 
factories, for plenty of labor is to be 
had ; but, of course, the greatest utility 
of the dam is to extend the irrigation 
system and bring under cultivation the 
desert, which comes down to the river 
on both sides. 
Now that the dam has been completed, 

however, it will be necessary to construct 
a system of canals and pumping appa- 
ratus to convey the water where it is 
needed. Messrs. Aird & Co. have a 
contract for this work at a cost of 
$10,000,000 on similar terms—that is, 
they are to be paid in installments as 
rapidly as the contract is carried out, 
and it is estimated that at least ten 
years will be necessary for that purpose. 

Various enthusiastic estimates are 
made as to the area of desert that can 
be reclaimed and the revenues that will 
be derived by the government and the 
wealth that will be added to the nation, 
but it will be many years before expec- 
tations can be realized, and, so far as 
the cotton problem is concerned, the 
demand for the Egyptian staple will in- 
crease more rapidly than the supply. 
Egypt produces from 1,000,000 to 
1,200,000 bales. As soon as the water 

from the dam can be utilized the crop 
will jump up perhaps 50,000 or per- 
haps 100,000 bales, and gradually in- 
crease until the total reaches 1,500,000 
bales of 500 pounds each. ‘There it 
must stop for years until the irrigation 
system is still further extended. 

A considerable portion of the land to 
be improved belongs to private parties, 
who, of course, will have to pay their 
share of the cost of the improvements 
indirectly, if not directly. The gov- 
ernment has already sold a tract of 
160,000 acres to a syndicate, which will 

build an irrigation system’ to bring it 
under cultivation and sell it for an ad- 

vance. Most of the government land is . 
sold at auction. A bureau under the 
minister of finance has charge of such 
affairs, and when a man wants to buy a 
tract of land ‘he enters an application 
there for it. This fact is advertised in 
the official newspapers, and bids for the 
same piece of property are invited from 
other people. The applicant may be 
the only bidder. In most cases he is, 
but the fact that there can be competi- 
tion is a protection against speculators, 
and nobody can obtain a large tract 
without exciting attention and compe- 
tition. 

During the last year 6,594 acres were 
sold in 161 transactions. The largest 
lot was 1,200 acres. ‘The remainder 
averaged less than 30 acres. ‘The un- 
sold available government land now 
amounts to 158,464 acres, and is valued 
at $16,655,000, which indicates the ex- 
traordinary effect of the introduction of 
irrigation. The proceeds of the 6,594 
acres sold during the year 1902 amounted 
to, $1,116,000, which is an average of 
$175 an acre. 

Poor men who want to buy land can 
borrow money for that purpose from the 
National Bank of Egypt at a low rate of 
interest tipon a government guarantee. 
This benevolent feature of a paternal 
government has done a great deal of 
good,although it was adopted only three 
yearsago, in October, 1900. More than 
34,000 fellaheens, as the peasant farmers 
are called; have taken advantage of it 
and have borrowed more than $2,000,000 
at 3 percent interest. The bank makes 
the advances, but the government, 
through the agency of its tax gatherers, 
collects the interest and principal when 
due at the same time as a part of the 
land tax. Thus the bank, being re- 
lieved of the necessity of maintaining 
an expensive staff of subordinates, is 
able to advance small sums at a rela- 
tively low rate of interest. The insig- 
nificant amount loaned to each enables 
it to distribute a comparatively small 
sum among a great many people. More 
than one-half of the loans thus far made 
have been for less than $150, and most 
of them were payable in five years. 

The Bank of Egypt having declined 
to invest more than the $2,000,000 al- 
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tian peasants are beginning to realize the 
it $1,000,000 additional for the same advantage of owning their own farms, 
purpose. and are learning to take advantage of the 

‘“There can be no doubt,’’ Lord Cro- benevolence of the government.’’ 

mer says, and he has taken a great in- The agricultural department is man- 
terest in this scheme, ‘‘that the Egyp- aged with energy and great success. It 

ready loaned, the government advanced 

THE NORTHERN C ne Sent os 
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is introducing new methods and machin- 
ery and seeds of new plants among the 
farmers, and is showing them how to 
get the best results from their labor; but 
with all these improvements and advan- 
tages the poorest farmer in the United 
States is as comfortable and as well off 
as the richest of the fellaheens. The sod 
huts in which the prairie pioneers lived 

during their first year on the western 
homestead are palaces compared with 
the filthy hovels occupied by the farmers 
of Egypt. There is noclass in Kurope 
so destitute of comforts and all that goes 
to make homes and happiness. ‘The 
poorest Italians are better housed and 
fed and clothed than these dark-skinned 
agriculturalists of the Nile. 

EEANTED PINE IN NEBRASKA. 

A REPORT SHOWING THE SUCCESS OF A PLANTATION 
STARTED THIRTEEN YEARS AGO IN THE SAND HILLS. 

BY 

CHARLES Axoco Lt, 
BUREAU OF FORESTRY, 

[The data obtained from this examination are of peculiar interest in their bearing upon the 
afforestation of the Nebraska Sand Hill region, at which a considerable beginning has been 
made, under the direction of Mr. Scott, within the past two years. The unprepossessing Jack 
Pine, so long despised by the lumbermen of the Lake States, evidently has a right to considera- 
tion,as the most useful tree in the reclamation of these barren wastes.—EDITOR. | 

PLANTATION of Pines, com- 
monly called the Holt County 

Plantation, covers .52 of an acre on the 
ranch of Bruner Brothers, four miles 
west of Swan Post-office, Holt county, 
Nebraska. 

It is rectangular in form, measuring 
70 by 192 feet, and is located in sand 
hills bordering a dry valley and so dis- 
posed as to include within the area all 
of the exposures and conditions com- 
mon and characteristic in the sand-hill 
country. 
The trees in this plantationwere set out 

in the spring of 1891 as three-year-old 
seedlings, averaging about 8 inches in 
height. These seedlings were furnished 
by the (then) Division of Forestry, and 
planted by the owners of the land ac- 
cording to the provisions of a planting 
plan prepared by the Division. Fur- 
rows were turned 2 feet apart and the 
trees were planted 2 feet apart in the 
furrows. Every alternate furrow was 
planted with Jack Pine (Pinus divari- 
cata), and in the intervening furrows 
were planted Scotch, Austrian, Norway, 
and Western Yellow Pine. The Jack 

Pines were forest seedlings. Just 50 
per cent. of these seedlings died before 
October 15 of their first year. 

Since planting, the trees have received 
no cultivation whatever, but they have 
been carefully protected from fire and 
stock, and the response of the little con- 
ifers to this care is demonstrated in the 
fact that fully 90 per cent of the balance 
of these seedlings grew. 

The absolute altitude of this location 
is 2,200 feet. The greatest extent of 
the plantation is from northwest to 
southeast: «Lhe west .cormen: 1s. the 
highest point, and from thence the slope 
is to the northeast, east, and southeast. 
In proceeding from the northwest end 
to the southeast end, the lowest point is 
encountered at one-quarter the distance 
across. The bottom of this hollow is 
fully 20 feet lower than the west corner, 
and in it no trees appear on an area of 
about 300 square feet, probably on ac- 
count of the seedlings being drowned 
by the water which collects in this 
pocket during heavy rains. 

The largest trees are found between 
the west corner and the open area in the 
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hollow, on a distinctly eastern exposure 

and the steepest slope within the planta- 

tion. ‘The poorest trees are found near 

the southeast end of the plantation, on 

a northwest exposure. The former trees 

are at least six feet taller on the average 

than the latter. 
The Jack Pines have proven their 

adaptation to conditions in the sand 

INTERIOR 

YEAR-OLD PINE PLANTATION, SHOWING 

VIEW IN BRUNER BROTHERS’ 

SIZE ATTAINED. 

hills by making a remarkably thrifty 
growth, seldom excelled in their native 
range. ‘The other pines in this planta- 
tion have been so outstripped and sup- 
pressed by the Jack Pine that it is diff- 
cult tosay what development they might 
have attained if they had been grown in 
a pure stand. The Scotch and Western 
Yellow Pines, although much slower 
than the Jack Pine in beginning a satis- 
factory growth, show some indications 
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of making asuccessful growth if planted — 

alone. ; 

FOREST CONDITIONS. 

The soil is the characteristic whitish 

yellow sand of the sand-hill country. 

The particles are rather smaller than 

those composing the hills further west, 

as the plantation is on the eastern bor- 

der of the sand hills. This 

results from the tendency 

of the lighter particles to 

ext end the hills to the 

southeast, when driven by 

the prevailing northwest 

winds. 
An examination of the 

plantation reveals the begin- 
ning of genuine forest con- 
ditions. No humus appears 

as yet, but the dense shade 

hasalmost killed out the grass, 
and there is a light ground 
cover of pine needles. The 
plantation is really a small 
forest of poles; the boles of 
the trees are as well formed 
and as straight as one would 
wish to see. ‘The trees have 
begun to prune themselves, 
and reproduction is occurring 
to a limited extent. 

There is reason to believe 
that reproduction has been 
occurring for a number of 
years, but that each winter 
the drifting snow and sand 
have buried the seedlings of 
the preceding summer. At 
least, that has been the fate 
of many of the seedlings of 
the past season. 

Last July all the seedlings 
which could be found were 
staked. December 1, al- 

though there had been but one snow, 

and only a. few days of drifting sand, 
a considerable number of the marked 
seedlings were found to be completely 
buried in the sand, which is car- 
ried by the northwest wind fully two 
rods among the trees. It is also true 
that most of the seedling trees were 
found in this loose sand, probably be- 
cause the seed that falls on the loose 
sand is quickly covered. up, and there 

THIRTEEN- 
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are few plants or grasses to choke the 
growth of the seedling. 

After a careful examination of the 
plantation the following operations were 
decided upon : 

1. To caliper all of the trees and tabu- 
late them in 3 classes, as dominant, in- 
termediate, and suppressed. 

2.. To select average trees from the 
dominant and intermediate classes, 
which should serve as a standard in 
computing the volume of wood in the 
plantation. . 

3. To cut out and remove from the 
plantation all suppressed trees and ‘as 
many of the intermediate as should be 
found necessary in order to allow the 
remaining trees enough room to make 
a proper development. 

The measurements resulted as fol- 
lows: 

Dominant trees = 626, averaging 19.4 
feet in height and 3 inches diameter at 
breast height. 

Intermediate trees — 930, averaging 
15.9 feet in height and 2.1 inches diam- 
eter at breast height. 

Suppressed trees = 820, which aver- 
aged less than 1 inch in diameter and 
probably less than 6 feet in height. 
Volume of average dominant tree = 

.56 cubic feet, giving a total volume of 
351.1 cubic feet for this class from an 
annual accretion of 29.2 cubic feet. 

Volume of average intermediate tree 
= .25 cubic feet, giving a total volume 
of 235.1 cubic feet for this class on an 
annual accretion of 21.37 cubic feet. 

Total volume of wood in the planta- 
tion = 586.2 cubic feet. 

Total annual accretion = 50.6 cubic 
Ree: 
A great many of the suppressed Scotch 

Pines and a few of the suppressed 
Western Yellow Pines are apparently 
quite thrifty, and during the last two 
or three years have made very satis- 
factory growth. 
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Such trees, it was believed, could be 
profitably transplanted, and with this 
idea in mind they were left undisturbed. 
The owners agreed to transplant as 
many as possible of them during the 
coming winter, setting them in blanks 
in deciduous plantations. 

Four hundred trees were marked for 
transplanting, and 568 were marked 
for cutting and later cut out. Of the 
latter number 80 per cent were Jack 
Pine, of which 148 were trees of the 

intermediate class. 
All of the poles cut out were em- 

ployed in constructing a thatched shed 
roof. The value of the thinnings for 
this purpose was estimated at $5, which 
fully covered the cost of labor in thin- 
ning. 

The remaining trees, 1,408 in number, 
were pruned to a height of 4 or 5 feet. ° 
The greater portion of the branches re- 
moved were dead, and very few of the 
living branches were an inch in diameter. 
Although the number of trees _re- 
maining is still very large for the area, 
the plantation is in excellent condition 
for a few years of vigorous growth. 

The trees are evenly distributed, and 
the fact that the stand is close will tend 
to increase the present excellent rate of 
growth in height, though not, it is be- 
lieved, to the detriment of increase in 
diameter. 

Three years hence one-third of the 
remaining trees should be cut out. 
They will then be large enough to be 
of considerable value as poles. The 
survivors will then develop good crowns 
and increase rapidly in diameter. 

A remarkable feature of this planta- 
tion is that an unsound or dead tree 
was not found in the entire number. 
The twig moth has attacked the West- 
ern Yellow Pine and the Scotch Pine 
to a considerable extent, destroying the 
terminal buds. In a few instances the 
Jack Pine has been similarly attacked. 



TALES OF A’ TENDEREOOT: 

TOLD BY 

ANGUS HEREFORD. 

‘«Then play the fife slowly, 
And beat the drum sadly, 
And play the Dead March 

As ye bear me along. 
Take me to the churchyard 
And lay the sod o’er me, 
For I’m the brave cowboy ;' 

I know I’ve done wrong.’’—Cowboy Song. 

pos out there, son! You'll 
trip over that there switch. 

Takin’ a little stroll after supper, hey? 
Well, this North Dakota twilight is 
hard to beat for pretty, if she is a little 
cool, and the moon is just a-comin’. 
Did you and the boss have any luck 
with the prairie chickens? Well, that 
was discouragin’, for sure; but you try 
that quarter of wheat stubble up on Sec- 
tion Three about four o’clock tomorrow 
afternoon, and you'll get all the shootin’ 
you want. 

‘““Jump up here and smoke one of 
them funny smellin’ cigarettes, and I’ll 
tell you a little story. Turkish, you 
say? No, thanks. Il stick to Bull 
Durham a while yet. 

‘Sure, it’s right comfortable up here 
on the top rail. You better lean back 
against that post and smoke and hang 
your laigs off, and I can keep one eye 
on the corral and look away down the 
track besides. There’s fifty head of 
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steers in here that I had the boys cut 
out of the herd this afternoon, and 
Fifty-Six is due to take ’em East in 
about an hour. ‘Them three cars on 
the side track are the ones. They’re 
all bedded down and the racks full of 
hay. We water ’em jest the last 
thing, and we don’t have to begin to 
load till we see the headlight comin’ 
out of Dawson. That gives us plenty 
of time. I’m goin’ to take Fred Graves 
down with me. 

‘“Chicago? Hell! no. Not unless the 
bottom falls out of the St. Paul market. 
These cows are only what we call feeders. 
Some commission-house will buy ’em 
and then sell ’em again to the grangers 
down in the corn belt. They may kick 
around six months yet before they see 
Armour’s. 

‘‘The story? Oh, it ain’t much of a 
tale, but the sight of you city boys always 
reminds me of a tenderfoot we had up 
here once—two years ago. He wasa 
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sure ’nuff product of the effete East ; 
one of them college cusses, with gig- 
lamps on his eyes and his hair parted in 
the middle. He never was on a horse 
or saw a pair of chaps till he come up 
here. Consequently his system was 
plumb loaded down with microbes and 
his main drink was cod-liver oil and 
creosote. 

‘*For an hour after he would imbibe 
that there medicine you’d swear there 
was achimney burnt out if you come 
anywheres near him. He was a pale, 
slim-built little cuss, and weak as'a cat 
at first, but nothin’ would suit him but 
he must go to work with us boys. That 
was part of the cure, so the down-east 
doctor said. 

‘*Well, we found him a horse and a 
saddle, and he got so he could stick on, 

part of the time, after a week or so of 
painful experimentin’ in the back cor- 
ral. Then nothin’ would do but he must 
ride out one day to where the boys was 
holdin’ the herd and show off. When 
he got about thirty feet from the cattle 
a jack-rabbit jumps up and the whole 
blame bunch lit out for the Missouri, 
jest touchin’ the high places. They 
didn’t get much of a start before the 
boys was alongside trying to turn ’em 
and get ’em to millin’, but poundin’ 
along behind in the dust comes that 
‘lunger,’ boundin’ around in the saddle 
and shriekin’, and pullin’ all the leather 
inreach. Of course, the boys couldn’t 
hold the herd as long as he was there. 
I reckon he wasn’t really yearnin’ for 
haste so much, but the cayuse insisted, 

being well into the spirit of the game, 
though he was yankin’ on the bit all 
the time. 

‘“This here perverseness on his part 
got the bronk sort of peevish after a 
while, and pretty quick she bucked him 
off, haid first, into a badger hole. 

‘““When the boys come back in the 
course of twenty minutes there he was, 
settin {on the ground, a-clawin’ the sand 
out of hisears. Fred made some crack 
at him about being a pity to lose it, but 
I reckon the feller didn’t hear him, for 
he never batted an eye. His troubles 
was too distractin’ just then. Always 
after that he acted grieved over that 
stampede, because the boys ’lowed the 
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herd must have smelt them creosote cock- 
tails an’ took it for a prairie fire comin’. 

‘“’Then about five or six months later, 
along in the fall, I give him a touch of 
high life one Sunday afternoon that 
he’ll never forget—nor me neither. 

‘“We’d been duckshootin’ on the 
passes below Dawson, and were clippin’ 
along for the ranch in a light buggy, 
behind alight pair of bays that we used 
forrunnin’ coyotesin the winter. They 
sure enjoyed a chase as much as me, and 
that means a whole lot. 

‘‘About three miles from home a coy- 
ote showed up, and the horses saw him 
as quick as Idid. The prairie was nice 
and level, and there wasn’t any fences 
around to bother, so I pulled the team 
around a little and began to circle the 
wolf, who was settin’ upon his haunches 
watchin’ our movements with a heap of 
interest. We were gettin’ closer and 
closer, and when we were about 200 
yards away, the wolf dropped on all- 
fours and started. I whistled to the 
team, and we were all off in a bunch 
with the wind buzzin’ in our ears and 
the runnin’ gear jumpin up and down 
over the hummocks. The box rides 
more steady, that-a-way,than you would 
think for; the springs takes most of 
the jar. The team was stretchin’ out 
like a pair of scared jack-rabbits, but 
steady and wise as old plugs. 
‘The tenderfoot’s hat blew off the first 

jump, and I see him, out of the tail of 
my eye, clingin’ fast for dear life, and 
lookin’ out mighty mournful for a soft 
place to light on. But precty quick, 
gettin’ more used to the situation, he 
grabbed his scatter-gun, dumped out 
the sixes, and shoved in some BB’s that 

he carried in his upper pocket. 
‘« We were travellin’ three feet to the 

coyote’s two, and inthe course of a mile 
we'd pulled up on him so that he were 
only about thirty yards away, right 
down in front of theteam. The Eastern 
guy couldn’t shoot for fear of hittin’ 
the horses, and I didn’t dare swing 
aside, goin’ at that rate, for fear of 
throwin’ ’em. So we held straight 
ahead, and, try as he would, old Mr. 
Wolf couldn’t gain an inch. If Id 
only took the hounds with us, they 
would have caught him too easy. 
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‘All to once, here goes the wolf 

straight down a long hill, and we tight 

behind him. It wasn’t no use for me to 

try to pull the team in, so I just steadied 

them as good as I could, and Lordy, 

Lordy, how we did fly ! 
‘Down in the bottom of the valley 

you could see by the looks it was marshy 

ground, all sort of coarse grass, dead, 

and trampled down in spots, and I sup- 

pose I could by good drivin’ have pulled 

a little to the left and gone round the 
end of the slough, where the side hill 
would have kept us from upsettin’, like 
a banked corner on a race track. 

‘‘But the wolf went straight across, 
in course, and I sort of hated to dis- 

courage the horses, they was doin’ so 
good ; sol put’emstraight at it—thirty 
mile an hour, and hopin’ for the best. 

‘That was where I made a misplay, 
you bet. My confidence in that there 
star-spangled slough was entirely mis- 
placed. 

‘There came one big slam-bang, 
somethin’ like gettin’ kicked to death 
and shot both to once, and there was 
me and the tender-foot strung out half 
way across the slough and peacefully 
reposin’ on the horses’ backs, him with 
the gun stillin his hands, loaded and 
cocked. 
‘Tom and Jerry was mired down up 

to their bellies, and a-lyin’ there pantin’ 
and a-waitin’ for us to help ’em. 

‘“In leavin’ the buggy we had took 
the dashboard along with us, on our 
knees, and both bits and one neck-yoke 
strap was broke. But we got the horses 
up and managed to get home by usin’ 
some rawhide and a cartridge belt to 
patch with. 

‘““The coyote? Oh, he just run up 
the further hill and sat down and laffed 
at us, in easy rifle shot; but we got 
even with him and all his family the 
next winter—the sweet-scented, hind- 

legged, long-haired, golden-eyed sub- 
ject for blasphemy ! 

‘““And now, if you don’t mind, I zw// 
smoke one of them joss-sticks of yourn. 
I don’t seem to have no more, papers 
here, someway. Thanks. Hear that 
whistle? Train must be this side of 
Steele. 

‘““T was goin’ to say there was one 
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more thing that feller did that was 
plumb redic’lous. I happened to be 
standin’ over on the depot platform 
when it happened, and I laffed till I 
was weak. 

‘“This was after he had been here a 
year. He had quit that there degen- 
erate creosote habit by that time, and 
took to our kind of clothes, and was 
growin’ right brown and tough. One 
evenin’ in May or June, just after sup- 
per, he had went over southeast a piece 
to shut off the windmill on Section 9. 
He was ridin’ a little blue mare that he 
had named after some girl down East 
what used to worry him a heap, and 
he had a .22 Winchester along in a 
saddle scabbard. 

‘““As he got back down below the 
dépot where the road runs alongside 
the track a ways, No. 1 pulls in from 
the east, runnin’ slow on account of 
some work the section gang was doin’ 
on the track west of town. 

‘“‘One after another the Pullmans 
come slidin’ past him, all loaded down 
with tourists and such like. On the 
hind end of the observation car there 
was a whole bunch of eastern girls 
a-viewin’ the glories of the country, 
and when they sees this feller with his 
chaps and broad hat amblin’ along on 
Flirt, they all makes passes at him with 
they hankachifs quite vivacious and 
frequent. 

‘‘He swings off his hat and bows 
very low, and then sticks in the spurs 
and begins to burn up the road, tryin’ 
to stay with the game. 

‘“When he comes to the crossin’ be- 
low the depot, ’stead of goin’ across to 
the hotel, he turns in between the rails 
and tries to cut down the lead some 
more. It seems like he aims to ketch 
up with the train and shake hands with 
some of them misguided young females 
before he reaches the crossin’ here by 
the stock chutes. The girls was laffin’ 
and squealin’ and wavin’ at him, and 
for twenty rod or so it went all right 
and lovely. 

‘““Then the pony must have took 
offense at the rough goin’, or the noise 
of the train, or mebbe at the big red- 
and-black N. P. sign on the hind rail, 
for all of a sudden I see her set her 
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front laigs and go to pitchin’ to beat 
perdition. 

‘“The first time he lit on the horn, 
and the next time behind the saddle. 
The third time he was doing a somerset 
from the aidge of the bank into the 
borrow-pit, and Flirt was doin’ buck 
jumps on the way to the stable, with 
them heartless eastern wimmen all dou- 
bled up and a-hangin’ on to each other! 

‘The hero of all these doin’s acted con- 
sid’ble morose for a week, specially as 
Dr. Morris come in here next mornin’ 
and left a note for him that them girls 
had wrote and sent back to him while 
the train was takin’ water at Dawson. 
“They described him to the station agent, 
and there warn’t no mistakin’ him. We 
took the letter away from him, and we 
all learnt what was init to josh him 
with. But he turned a.3o0carbine loose 
on Louis Stevens’ heels one afternoon 
and we conclooded that he was absorbin’ 
Dakota ways fast enough not to merit 

the name of tenderfoot no longer. 
letter was all in poetry like this: 
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That 

O gallant horseman of the plains, 
O nameless mister, 

We thank vou for your courteous pains, 
We'd just been reading Owen Wister. 

So when you popped upon our view 
So unexpected, 

We jumped with glee to think in you 
We'd the Virginian detected. 

We'd settle for the Wild-West show 
We had while goin’, 

But really can’t until we know 
How much is Owen. 

And also (we’re compelled to ask 
In mild hysteria), 

If that last lovely grapevine twist you did 
Was a Wster-ia? 

‘“ Well, there’s Fifty-six’s headlight, 
just pullin’ out of Dawson! Would you 
mind to step over to the house and tell 
Clyde to bring that other pinch-bar 
and my slicker and another lantern? 
I'll get the boys and we’ll load right 
away.’ 

NATIONAL BOARD, OF TRADE. 

COMMITTEE REPORT AND RESOLUTIONS ON FORESTRY AND 
IRRIGATION, PRESENTED AT THE THIRTY-FIFTH ANNUAL 
MEETING, HELD AT WASHINGTON, D. C., JANUARY 21, 1904. 

HE reclamation and settlement of 
the arid region through the con- 

struction of great reservoirs and irriga- 
tion works by the national government 
became an established national policy 
by the passage of the National Irriga- 
tion Law, enacted June 17, 1yo2. 

This law was the fruition of a broad 
national campaign of education which 

brought to the attention of the people 
of the entire United States the immense 
national advantages which would result 
from the storage, for beneficial use, of 
the flood waters which now run to waste 
in our western rivers. 

It is of interest and worthy of note 
at this time that the National Board of 
Trade was the first national organiza- 
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tion representing the commercial inter- 

ests of the whole country, to take up for 

serious consideration and to recommend 

as a national policy the construction of 

national reservoirs for the storage of 

water for irrigation and other purposes. 

At the 28th annual meeting of the 

National Board of ‘Trade in December, 

1897, after a very interesting general 
discussion of the subject, the following 
resolution was adopted : 

‘‘ Whereas, the matter of using a sys- 
tem of artificial irrigation for secur- 
ing crops and making available arid 
and unproductive lands has assumed a 
national character, and is of vital inter- 

est to every section of our common 
country, opening, as it does, settlement 
and homes for millions of people an 
area equal to one-third of the United 
States; and as the storage of water 
necessary for this purpose involves the 
question of injury or benefit to navi- 
gable streams, it is 

‘Resolved, by the National Board of 
Trade, That while it looks with favor 
upon a system which promises so much 
for the future increased productiveness 
of our country, we recommend Congress 
to enact measures which shall look to the 
preservation of the navigable streams 
of the country, and which shall also 
provide for the supervision and direc- 
tion of all irrigation enterprises in the 
hands of the United States authorities, 
where such work is undertaken upon 
waterways affecting interstate naviga- 
tion.’’ 

And a Committee on Irrigation was 
appointed, with the following mem- 
bers : 

George H. Anderson, chairman, Pitts- 

burg; Wm. B. Ebersole, Cincinnati; 

E. O. Stannard, St. Louis; B. A. Eck- 
hart, Chicago; J. H. Lafaye, New Or- 
leans. 

At the 29th annual meeting of the 
National Board of Trade in December, 
1898, the report of the Committee on 
Irrigation and Storage of Flood Waters 
was presented and read to the board by 
Mr. George H. Anderson, of Pittsburg, 
the chairman of the committee, and 
was accompanied by a comprehensive 
engineer’s report on the subject, made 
by Mr. J. P. Frizell, of Boston. 
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The foregoing reports, with the dis- 
cussion thereon and the resolution 
adopted, appear in the proceedings of 
the 29th annual meeting of the National 
Board of Trade, pages 60 to 76, and are 
immediately followed by comprehen- 
sive resolutions for the preservation of 
the forests as sources of supply for for- 
est products, and for the favorable in- 
fluence of forest lands on climatic con- 
ditions affecting the sanitary welfare 
and the water supply of the country. 
We feel that it isa matter upon which 

the National Board of Trade may well 
be congratulated that it should at this 
early date have been instrumental in 
calling the attention of the country to. 
these two great national questions which 
have since had such a development. 

As the campaign for reservoirs pro- 
gressed it became each year more man- 
ifest that the foundation upon which a 
national policy of water storage must 
be based was the adoption of and faith- 
ful adherence to a public land policy 
under which the remaining public lands 
should be reserved for actual settlers. 
only. 

This point was strongly brought out 
in the report of the standing committee 
and the resolutions of this board, at its. 
32d annual session in January, 1902. 

In that report, on page -16o; of) the 
proceedings of that meeting, it was said : 

‘<’Two essentials, however, lie at the 
foundation : 

‘*First. The preservation of © the 
forests, which are the sources of the 
water supplies in the arid region ; and 

‘*Second. The reservation “of the 
land for actual settlers under the Home- 
stead Act, 

‘Trade and commerce will increase 
as population increases, and our whole 
land policy should be framed to pre- 
serve the public lands for those who 
will build homes upon them. This is 
of the most vital importance.’’ 
Among the resolutions then adopted 

was the following : 
‘“ Resolved, That all lands under said 

system should be reserved for actual 
settlers, under the Homestead Act, and 

that neither the public lands nor the 
control of their reclamation should in 
any way be surrendered to the states ; 
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and that the Desert Land Act should, 
as recommended by the Secretary of 
Agriculture, be repealed; and, also, 
that the commutation clause of the 
Homestead Act should be repealed.’’ 

This was in January, 1902. 
In the following June, the National 

Irrigation Act was passed, and that act 
did provide, in conformity with the prin- 
ciple set forth in the foregoing resolu- 
tions, that the lands to be reclaimed 
under it should be reserved for actual 
settlers under the Homestead Act, and 
that the control of their reclamation 
should be wholly retained by the 
national government. 

These provisions of that law were, 
however, only secured in the face of the 
most strenuous opposition from the in- 
fluences which are now opposing the 
further reforms in the land laws which 
are advocated by this organization. 

In its resolutions at the said meeting 
of this board in January, 1902, it urged 
upon the Congress an increase of the 
hydrographic appropriation of the U. S. 
Geological Survey to $250,000, and the 
construction of three national irrigation 
systems—one in Arizona, onein Nevada, 
and one in Montana. 

These recommendations have so far 
been carried into effect that the hydro- 
graphic appropriation above referred to 
has been increased from $100,000 to 

$200,000. ‘The large sums made avail- 
able by the National Irrigation Act for 
preliminary surveys thereunder have 
made a further increase of said hydro- 
graphic appropriation, for the time 
being at least, unnecessary. 

IRRIGATION PROJECTS UNDER WAY. 

Under the National Irrigation Act the 
construction of the Tonto Basin Reser- 
voir in Arizona, the Truckee-Carson 
project in Nevada, and the Milk River 
project in Montana have been approved 
by the Secretary of the Interior, and the 
work of construction is actually under 
way in Arizona and Nevada. 

The Tonto Basin Reservoir in Arizona 
will be formed by the construction of a 
dam on Salt River, which will be one of 
the largest dams in the world. It will 
rise 250 feet above the channel of the 
stream, its thickness at the base will be 
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188 feet, gradually tapering to a width 
of 16 feet at the curb,and its width across 
the canyon will be 800 feet. ‘The cost 
of the structure will be about $3,000,000, 
and the storagé capacity of the reservoir 
will be about a million and a half acre- 
feet—a reservoir far larger than that 
formed by either the great Croton Dam 
or the Wachusett Dam. 

The contract has been let for the con- 
struction of a canal in Nevada amount- 
ing to about a million dollars, which will 
take the flood waters of the Truckee 
River across the divide for storage in a 
reservoir on the Carson River, to be used 
for the irrigation of lands lower down in 
the Carson Valley. 

The surveyors and engineers have 
been at work for several years making 
the surveys and preparing plans and 
estimates of cost of the Milk River pro- 
ject in Montana. A discussion of this 
enterprise by Cyrus C. Babb, engineer, 
Geological Survey, is published in the 
January number of FORESTRY AND IRRI- 
GATION. The suggestion is made in this 
article that the waters stored in St. Mary 
Lakes might be allowed to run into 
Canada and then back into the United 
States through the Milk River, for use 
in the Milk River Valley below. We 
believe that this would be a most unsafe 
and unwise plan, and urge the construc- 
tion of a system of works which will 
confine these waters at all times within 
the territory of the United States under 
one of the plans suggested in said article. 
We also urge that the work of construc- 
tion should be begun without delay on 
the Milk River system, as soon as the 
necessary plans and estimates of the cost 
have been completed and approved by 
the United States Reclamation Service. 

As soon as the work of construction 
on this project begins, all the recom- 
mendations of the aforesaid resolution 
of the National Board of Trade will have 
been carried into effect by the govern- 
ment. 

TO SAVE THE PUBLIC LANDS. 

The resolutions of this organization, 
adopted at its said meeting in January, 
Ig02, urging upon Congress that the 
Desert Land Act and the commutation 
clause of the Homestead Act should be 
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repealed, have not been acted upon by 

Congress. 

These resolutions were reiterated and 

emphasized by this board at its follow- 

ing annual meeting in 1903. | 

The President of the United States, 1n 

his message to Congress in December, 

1902, made the following recommenda- 

tion : 
“So far as they are available for ag- 

riculture, and to whatever extent they 

may be reclaimed under the National 

Irrigation Law, the remaining public 

lands should be held rigidly for the 

homebuilder, the settler who lives on 

his land, and for no one else. In their 

actual use the Desert Land Law, the 

Timber and Stone Law, and the com- 

mutation clause of the Homestead Law 

have been so perverted from the inten- 

tion with which they were enacted as to 

permit the acquisition of large areas of 

the public domain for others than act- 

ual settlers, and the consequent preven- 

tion of settlement.’’ 

Thereafter a bill was introduced in 

- the House by Representative Powers, of 

Massachusetts, and one in the Senate 

by Senator Quarles, of Wisconsin, which 

carried out the recommendations of the 

President by providing for the repeal 
of the objectionable laws above named. 
The Public Lands Committee of the 
House was unwilling to report favor- 
ably the Powers bill, but the Public 
Lands Committee of the Senate did re- 
port for passage the Quarles bill, and a 
copy of such report is attached to this 
report of your committee, and we ask 
that it be made a part hereof and pub- 
lished in the proceedings of this Board. 

The facts set forth in this report (57th 
Cong., 2d session, Rep. 3166) show be- 
yond all possibility of doubt that the 
recommendations of this organization 
and of the President of the United 
States should be immediately carried 
into effect by the repeal of the three 
laws above named. 

Their repeal has been urged by the 
Trans- Mississippi Commercial Congress 
at its session in Seattle, Washington, in 
October, 1903; by the National Busi- 
ness League of Chicago, the National 
Association of Agricultural Implement 
and Vehicle Manufacturers, the Na- 
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tional Irrigation Association, the Amer- 

can Hardware Manufacturers’ Associa- 

tion, the National Grange, and vari- 

ous other organizations throughout the 

couutry. 

The opposition to the repeal of these 

laws comes from interests which are 

profiting by the rapid absorption of the 

public lands into private ownership, 

which is going on to-day at an appalling 

rate. 

RAPID ABSORPTION OF LANDS. 

The rapidity with which these lands 

are being taken up is a menace to the en- 

tire national irrigation policy and to the 

development of the internal trade and 

commerce of the United States, which 

must have its source in increased popu- 

lation in the arid region. In the last 

two years 42,139,463 acres have disap- 

peared from the public domain, and have 

been acquired largely by speculators and 

syndicates and livestock corporations, 

with practically no corresponding in- 

crease in the population. 

The present land policy of the United 

States is resulting in an actual money 

loss to the government of many millions 

of dollars annually, and the attention of 

our law-makers in Congress should be 

urgently called to the fact, that, while 

they are aiming at economy in the ex- 

penditure of money, they are permitting 

laws to remain upon the statute books 

under which absolutely the most valu- 

able asset of the government is being 

recklessly wasted. The Commissioner 

of the General Land Office, in his report, 
is officially responsible for the statement 

that over $130,000,000 worth of timber 

land has been sold for $13,000,000—a 
loss of over $100,000,000 to the gov- 
ernment, and this loss is still continu- 

ing at an increasing rate. 
The astounding rapidity in the in- 

crease of the disposals of the public do- 
main is shown by the following figures: 

Year. Acres 

ito oA Hac Giold o6c 8,453,896 
T8006 Joe pension 9,182,413 
LQOO sans co acnteteievereteers 13,453,887 
TOOLS. thew eee 15,562;796 
LQOQigs sey, wetter erent 19,488,535 
10 Ok PRN AG Cra aiblc pic 22,824,299 

Total secs eee 88,965,826 

ee a 
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Notwithstanding the facts above 
stated, as set forth with much addi- 
tional conclusive evidence in the report 
of the Senate Lands Committee recom- 
mending for passage the Quarles bill in 

_the last session, no action whatever was 
taken by Congress before adjournment. 

In his last annual message to Con- 
gress, President Roosevelt called atten- 
tion to the land frauds existing in the 
following strong terms : 

‘“By various frauds and by forgeries 
and perjuries, thousands of acres of the 
public domain, embracing lands of dif- 
ferent character, and extending to vari- 
ous sections of the country, have been 
dishonestly acquired. It is hardly nec- 
essary to urge the importance of recov- 
ering these dishonest acquisitions, stolen 
from the people, and of promptly and 
duly punishing the offenders.’’ 

REMEDY FOR THE EVIL. 

We must not lose sight of the fact, 
however, that it is a poor policy to lock 
the stable door after the horse has been 
stolen, and it is very doubtful whether 
any material part of the public domain 
which has been fraudulently located and 
patented will ever be recovered by the 
government. The thing to do is to stop 
these frauds by repealing the laws under 
which they are permitted, and thereby 
close the stable door against future 
thefts. 

The President, in his message, further 
said : 

‘The rapidly increasing rate of dis- 
posal of the public lands is not followed 
by a corresponding increase in home- 
building. There is a tendency to mass 
in large holdings public land, especially 
timber and grazing lands, and thereby 
to retard settlement. I renew and em- 
phasize my recommendation of last year 
that,,.so far as they are available for 

agriculture in its broadest sense, and to 
whatever extent they may be reclaimed 
under the national irrigation law, the 
remaining public lands should be held 
rigidly for the home-builder. The at- 
tention of Congress is especially directed 
to the Timber and Stone Law, the Des- 
ert Land Law, and the commutation 
clause of the Homestead Law, which 
have in their operation in many re- 
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spects conflicted with wise public land 
policy.’’ 

To this end the same bill introduced 
by Senator Quarles in the last session 
of Congress and favorably reported by 
the Senate Public Lands Committee has 
been reintroduced by him at this ses- 
sion, and we most earnestly recommend 
that Congress be urged to recognize the 
importance to the people of this coun- 
try, and especially to the commercial 
and manufacturing interests, of the im- 
mediate passage of this bill. The facts 
which show the urgent and immediate 
need for the repeal of these laws are 
notorious throughout the country and 
have been again and again laid before 
Congress by President Roosevelt and 
other Presidents of the United States, 
Secretaries of the Interior and of Agri- 
culture, and Commissioners of the Gen- 
eral Land Office. Every month of delay 
results in the disappearance from the 
public domain of a body of land now 
aggregating more than two million 
acres a month, and the rate of such ab- 
sorption is steadily increasing. 

Realizing that public sentiment’ is 
demanding some action on this ques- 
tion, various substitutes and amend- 
ments to these laws have been intro- 
duced in Congress, in the hopes of 
diverting attention from the main issue 
and in securing a wordy revision of the 
land laws, which, however, will still 
leave them convenient tools for ate 
land-absorbing interests. 

DANGER IN LAND GRANTS TO STATES. 

There are many reforms which should 
be made in our land system in addition 
to the repeal of the three laws above 
referred to. There are bills pending 
in this session of Congress for the ces- 
sion of lands to certain states and terri- 
tories for various purposes, without any 
designation of the specific lands desired 
granted. Before another acre of public 
land is granted to any state or territory 
for any purpose whatsoever, or upon 
any terms and conditions whatsoever, 
a thorough investigation should be made 
and a report laid before Congress and 
the people of the country as to what has 
been done by the states and territories 
of the arid and semi-arid region with 
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the public lands heretofore granted to 

them, aggregating a vast extent of ter- 

ritory, and what use has been made of 

the proceeds derived from that source 
by the states and territories. It is a 
notorious fact that in the arid region 
state lands are acquired by speculators 
or those who desire to monopolize the 
waters of the country in order to con- 
trol the surrounding lands, by obtain- 
ing these state land grants and locating 
them in such a way in strips along the 
streams and around lakes and ponds as 
to prevent settlers from reaching or 
using the water, thereby condemning 
vast territories to remain uninhabitable, 

because, in the manner above referred 

to, control of the water has been ob- 
tained through improvident grants of 
land to the states by Congress. It 
matters not how meritorious the osten- 
sible purpose of suck a grant may be; 
it should not be made if it is to be left 
to the state or territorial officials to 
select the land. It makes it possible to 
so locate acomparatively trifling area of 
land as to destroy the value for settle- 
ment purposes of millions of acres of 
land remaining the property of the 
national government. 

The inauguration of the new national 
policy with reference to the public lands 
embodied in the National Irrigation 
Act, and for several years advocated in 
the resolutions of this board, makes it 
unwise and inadvisable that any more 
lieu land scrip or lieu land exchange 
rights of any kind or nature should ever 
be issued or created, and all such scrip 
or rights now existing should be imme- 
diately and finally adjusted by location 
or otherwise. 

It is equally important that the im- 
mediate selection and location or retire- 
ment of all state land grants should be 
required by the national government. 

Every floating land right of whatever 
nature or kind should be eliminated 
from the situation with reference to the 
public lands, and this should be done 
without delay. The existence of any 
of these floating rights is a menace to 
any wise public land policy. 

The greatest evils which have arisen 
under the system of lieu land scrip au- 
thorized by existing laws have been in 
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the location of valuable forest lands 
with such scrip. This evil should be 
immediately stopped by the inclusion of 
all forest lands in forest reserves, as is 
urged in the resolution proposed to this 
board by the Chicago Board of Trade 
and recommended by your committee 
for adoption by this board at this meet- 
ing. If our forest resources are to be 
perpetuated by right use and the sources 
of our water supplies preserved, the 
ownership and control of the forests 
must be retained by the national gov- 
ernment, and they should not be allowed 
to pass into private ownership and con- 
trol, either through the location of lieu 
land scrip or lieu land exchange rights 
of any class or kind, or by location 
under any land law or state land grant 
made by the Congress of the United 
States. 

PROGRESS IN FORESTRY. 

On the subject of forestry this organ- 
ization is likewise to be congratulated 
upon the progress which has been made 
from year to year since it extended its 
influence in aid of the forestry move- 
ment. 

In the resolutions adopted by the 
National Board January, 1902, it urged 
upon Congress a concentration of the 
forestry work of the national govern- 
ment— 

‘“Under a single head, in accordance 
with plain business principles and com- 
mon sense.”’ 

This was in conformity with the rec- 
ommendation of President Roosevelt in 
his first message to Congress, a recom- 
mendation which was renewed in his 
last anfual message to Congress; but 
as yet no action has been taken by Con- 
gress to carry these recommendations 
into effect. This recommendation was 
reiterated in the last year’s resolutions 
of the National Board of Trade. 

A bill has been reported from the 
Committee on Public Lands of the House 
of Representatives, carrying this policy 
into effect and placing the entire for- 
estry work of the government in the 
Bureau of Forestry of the Department 
of Agriculture. The report referred to 
is H. R. Rep. 48, Fifty-eighth Congress, 
second session, to accompany H. R. 
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8460. The bill is printed in full in the 
report, and it specifically carries into 
effect the recommendations of the Pres- 
ident, and is approved by the Commis- 
sioner of the General Land Office and 
the Secretary of the Interior, and has re- 

ceived a favorable report from the Com- 
mittee on Public Lands of the House. 

The passage of this bill will carry 
into effect the recommendation of this 
board, and the committee recommends 
that it earnestly urge upon Congress its 
immediate passage. 

We submit, as a part of this report, 
and recommend for adoption by this 
board, the following resolutions : 

RESOLUTIONS. 

Whereas, the ultimate object to be 
accomplished in the disposition of the 
public domain is to secure the actual 
settlement and cultivation of the largest 
possible area of such lands to agricult- 
ural crops, by a class of settlers who will 
actually live on said lands and till them 
in comparatively small farms, thus en- 
Jarging to the utmost the agricultural 
production,and consequent general pros- 
perity of the country ; and 

Whereas, the rapid absorption of these 
public lands into large holdings, under 
the Desert Land Act and the commuta- 
tion clause of the Homestead Act, un- 
accompanied in the majority of cases by 
permanent settlement and cultivation, 
threatens to seriously retard the devel- 
opment of the West, and the abuses and 
frauds which have been committed under 
these laws and under the Timber and 
Stone Act can only be prevented by a 
repeal of those laws: be it 

Resolved, ‘That the Timber and Stone 
Act, the Desert Land Act, and the com- 
mutation clause of the Homestead Act 
should be forthwith repealed, and in 
future all agricultural and irrigable land 
reserved exclusively for actual settlers 
under the Homestead Act, and that in 
future the government should reserve 
the title to forest lands, selling only the 
stumpage of matured timber; and also 
that the forest work of the government 
should be consolidated in the Bureau of 
Forestry of the Department of Agri- 
culture. 

Resolved further, That the great irriga- 
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tion works necessary to save from waste 
and utilize for irrigation the waters of 
our large western rivers should be built 
as rapidly as the lands will be taken and 
utilized by farmers in farms of 160 acres 
or less in area, and the entire cost of 
construction repaid to the government 
through a charge imposed on the lands 
reclaimed, as provided in the National 
Irrigation Act. 

Resolved further, That we endorse 
and approve the selection by the United 
States Reclamation Service and the Sec- 
retary of the Interior, for construction 
under the National Irrigation Act, of 
the Tonto Basin Reservoir in Arizona, 
the Truckee-Carson River System in 
Nevada, and the St. Mary-Milk River 
Valley System in Montana, and urge 
that the actual work of construction on 
all these projects be pushed to comple- 
tion without delay. 

Resolved further, That we endorseand 
urge the immediate passage of H. R. 
8460, being the bill embodied in House 
of Representatives Report No. 48, Fifty- 
eighth Congress, second session, the 

said bill as shown in said report having 
been approved by the Commissioner of 
the General Land Office and the Secre- 
tary of the Interior, and recommended 
for passage by the Committee on Public 
Lands of the House of Representatives. 

Resolved further, That we endorse the 
Quarles bill as recommended for passage 
in the report of the Senate Committee 
on Public Lands at the last session of 
Congress, and reintroduced in this ses- 
sion, being Senate Bill 932, Fifty-eighth 
Congress, first session, and urge the im- 
mediate passage of said billin this session 
of Congress, in order that the monstrous 
abuses and frauds which have been and 
are now being committed under the acts 
therein mentioned shall be forthwith 
stopped ; and that we call the attention 
of Congress and of the country to the 
facts set forth in said Senate report, 
which show the urgent need for the im- 
mediate repeal of said laws, said report 
being known as part 1 of Report 3166, 
Fifty-seventh Congress, second session. 

Resolved further, ‘That no laws should 
at any time or under any circumstances 
be enacted by Congress which would 
permit any one to acquire title to public 
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lands, except as an actual settler, who 
had lived five years on the land, as re- 
quired by the original Homestead Act, 
and that no grant of public lands should 
ever be made to any state or territory 

for any purpose whatsoever, and that 
there should be no extension of the pro- 
visions of the Carey Act. 

Resolved further, That we urge upon 
Congress the prompt enactment of a 
measure which will compel the imme- 
diate location or retirement of all lieu 
lands scrip of every description, and that 
no more such scrip shall ever be issued. 

Resolved further, That the secretary 
of this board be, and he is hereby, in- 
structed to immediately transmit a copy 
of the foregoing resolutions to the Presi- 
dent of the United States, and to every 
Senator and Representative in Congress, 
and also to every organization which is 
a member of this board, and request 
their earnest cooperation to secure the 
passage of the bills above referred to, 
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and to the enactment of all legislation 
necessary to carry these resolutions into 
effect. 

Resolved further, That the Committee 
on Forestry and Irrigation of this board 
be continued, to cooperate with the sec- 
retary and commissioner of this board in 
carrying into effect the foregoing reso- 
lutions, and to report to the next annual 
meeting of this board, and that the said 
committee be composed of all members. 
of the last committee of this board on 
Forestry and Irrigation and of this com- 
mittee who have attended this annual 
meeting, being the following-named per- 
sons: William H.. Chadwick’) Br. 
Thurber, F. L. Hitchcock, George Hi 
Anderson, R. S. Lyon, George H. Max- 
well. 

Respectfully submitted. 
R. S. Lyon. | 
GEORGE H. MAXWELL. 

(Unanimously adopted. ) 

FORESTRY AND IRRIGATION IN CONGRESS 

A BULLETIN OF NATIONAL LEGISLATIVE MEASURES CONCERN- 
ING FORESTRY, IRRIGATION, AND THE DISPOSAL OF THE 
PUBLIC LANDS, FIFTY-EIGHTH CONGRESS, SECOND SESSION. 

January 4, 1904. 

In the Senate: Mr. Nelson presented 
a petition of the Southwestern Lumber- 
men’s Association, praying for the en- 
actment of legislation to enlarge the 
powers of the Interstate Commerce Com- 
mission. 

Mr. Cockrell, at the instance of the 
Southwestern Lumbermen’s Association, 
introduced a bill (S. 2860) to further 
amend ‘‘An act to amend an act ap- 
proved January 21, 1903, entitled ‘An 
act to amend an act entitled ‘‘An act to 
provide for the use of timber and stone 
for domestic and industrial purposes in 
the Indian Territory,” ’ approved June 
6; 1900.”’ 

Mr. Mitchell introduced a bill (S. 
2993) to amend the first section of an 
act entitled ‘‘An act authorizing the cit- 
izens of Colorado, Nevada, and the ter- 
ritories to fell and remove timber on the 

public domain for mining and domestic 
purposes,’’ approved June 3, 1878. 

Mr. Burton introduced a bill(S. 2980) 
authorizing the taxation of arid public 
lands under certain conditions for the 
purpose of settlement and reclamation. 

Mr. Hansbrough introduced a bill (S. 
3004) providing for the appointment of 
a supervising engineer who shall have 
immediate charge of all construction 
work under the act of June 17, 1902, 
entitled ‘‘An act appropriating the re- 
ceipts from the sale and disposal of pub- 
lands in certain states and territories 
to the construction of irrigation works 
for the reclamation of arid lands.’’ 

Inthe House: Mr. Mondell introduced 
a bill (H. R. 8684) to extend by ten 
years the time for the selection and seg- 
regation of public lands provided for 
by section 4 of the act entitled ‘‘An act 
making appropriations for sundry civil 
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expenses of the government for the 

fiscal year ending June 30, 1895, and for 

other purposes.’ 
Also a bill (S. 2994) to amend an act 

entitled ‘‘An act authorizing the citi- 

zens of Colorado, Nevada, and the ter- 

ritories to fell and remove timber on 

the public domain for mining and do- 

mestic purposes,’’ approved June 3, 

1878, so that the provisions of said act 

shall be extended to and include the 

States of Oregon, Washington, and 

California. 
In the House: By Mr. Mondell: 

A bill (H. R. 8682) granting to rail- 
roads and water companies the right of 
way through public lands and reserva- 
tions of the United States for reservoirs 
and pipe lines. 

By Mr. Lacey: A resolution of the 
Massachusetts Forestry Association fa- 
voring the preservation of the Big Trees 
in California. 

January 5. 
In the Senate: Mr. Mitchell intro- 

duced a bill (S. 3036) for the protection 
of the Bull Run Forest Reserve and 
the sources of the water supply of the 
city of Portland, State of Oregon. 

In the House: By Mr. Mondell: 
A bill (H. R. $868) to apply a portion 
of the proceeds of sales of public lands 
to the endowment of schools or depart- 
ments of mines and mining in connec- 
tion with the colleges established in the 
several states under the provisions of 
an act approved July 2, 1862, entitled 
‘An act donating public lands to the 
several states and territories which may 
provide colleges for the benefit of agri- 

-culture and the mechanic arts and for 
similar purposes.”’ 

By Mr. Gillett, of California: A bill 
(H. R. 8893) to provide for the exami- 
nation and classification of certain lands 
in the State of California. 

January 6. 
In the Senate: Mr. Hansbrough pre- 

sented a petition of the American For- 
estry Association, praying that an 
appropriation be made for the improve- 
ment and construction of roads and 
trails within the national forest re- 
serves. 

In the House: Mr. Lacey called up 

the bill (H. R. 8460) providing for the 

transfer of the forest reserves from the 

Department of the Interior to the De- 

partment of Agriculture, but upon the 

request of Mr. Hemenway the bill was 

allowed to go over. 

January 7. 
In the Senate: Mr. Stewart introduced 

a bill (S. 3133) to restore to the public 

domain a portion of the Gila River 

Indian Reservation, in the Territory of 

Arizona, and for other purposes. 
Mr. Duboisintroduced a bill (S. 3165) 

amending section 3 of the act of June 

5, 1900. 

January 8. 
In the Senate: A message from the 

House announced that the House had 

passed a bill (H. R. 9160) to amend an 

act entitled ‘‘An act making appropria- 

tions for the Department of Agriculture 

for the fiscal vear ending June 30, 

1904,’’ approved March 3, 1903, in 

which it requested the concurrence of 

the Senate. 
In the House: By Mr. Smith, of 

Texas: A bill (H. R. 9300) to author- 

ize the Secretary of Agriculture to make 

experiments in irrigation in the semi- 

arid regions of the State of Texas, and 

to make appropriations therefor. 
By Mr. Gillett, of California: A bill 

(H. R. 9310) to exclude from the Yo- 

semite National Park certain lands 

therein described, and to attach to and 

include said lands in the Sierra Forest 

Reserve. 
By Mr. Lacey: A bill (H. R. 9321) 

to authorize the Secretary of the In- 

terior to acquire for the Government, by 

exchanges of public lands, the owner- 

ship of the private lands within certain 

public parks in the State of California. 

A similar bill was introduced in the 

Senate (S. 3376) January 13 by Mr. 

Bard. 

January 13. 
In the House: By Mr. Sperry: A 

resolution of the New Haven and Coast- 

wise Lumber Dealers’ Association in 

favor of a bill to establish a forest re- 

serve in the White Mountains. 

In the Senate: Mr. Clapp submitted 
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an amendmentauthorizing the Chippewa 

Indians of Minnesota to dispose of the 

timber on their respective allotments, 

intended to be proposed by him to the 

Indian appropriation bill. 

January 34. 
In the House: By Mr. Robinson, of 

Indiana: A bill (H. R. 10oro) to pro- 

vide for the union of Oklahoma and the 

Indian Territory as one state, and to 

enable the people thereof to form a con- 

stitution and state government, and to 

be admitted within the Union as the 

State of Oklahoma on an equal footing 

with the original states, and to make 

donations of public lands to said state. 

January 15. 

In the Senate: A message from the 

House announced that, among others, 

the Speaker had signed the following 

enrolled bill, which was thereupon 

signed by the President pro tempore : 

A bill (H. R. 9610) to amend an act 

entitled ‘‘An act making appropriations 

for the Department of Agriculture for 

the fiscal year ending June 30, 1904,”’ 

approved March 3, 1903. 
Mr. Burton presented a petition of 

sundry citizens of Rocky Comfort, Mo., 

praying for the repeal of the present 

homestead law. 
Mr. Latimer introduced a bill (S. 

3477) to establish in the Department of 
Agriculture a bureau to be known as 
the Bureau of Public Highways, and 
to provide for national aid in the im- 
provement of such highways. 

The President pro tempore laid before 
the Senate a petition asking the aid of 
the President of the United States in 
preserving the Calaveras groves of big 
trees, accompanied by a message from 
President Roosevelt, cordially recom- 
mending said petition to the favorable 
consideration of the Congress. 

January 18. 
In the Senate: Mr. Hansbrough in- 

trodnced a bill (S. 3546) relating to 
proofs under the homestead laws, and 
to confirm such proofs in certain cases 
when made outside of the land district 
within which the land is situated. 

In the House: By Mr. Needham: A 
bill (H. R. 10144) to amend an act en- 
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titled ‘‘An act for the relief of certain 

settlers on the public lands, and to pro- 

vide for the repayment of certain fees, 

purchase-money, and commissions paid 

on void entries of public lands.’’ 

By Mr. Adams, of Pennsylvania: A 

petition of the Calaveras Big Tree Com- 

mittee of San Francisco., Cal., in favor 

of a bill for the protection of the Calave- 

ras groves. 
Also by Mr. Hill: A resolution of 

the Connecticut Horticultural Society 

of Hartford, Conn., relative to the pres- 

ervation of the big trees of California. 

January J9. 

In the Senate: Mr. Clapp submitted 

an amendment intended to be proposed 

by him to the bill (S. 3546) relating to 

proofs under the homestead laws, and 

to confirm such proofs in certain cases 

when made outside the land district 

within which the land is situated. 

Mr. Nelson secured consideration of 

the bill (S. 1558) granting two desig- 

nated forties of the public lands to the 

State of Minnesota for forestry pur- 

poses, which was passed. 
Mr. Hansbrough secured considera- 

tion of the bill (S. 371) granting to the 

State of North Dakota 30,000 acres of 

the public lands to aid in the mainte- 

nance of a school of forestry, which was 

passed. 
In the House: President Roosevelt’s 

message in regard to the Calaveras 

grove of big trees and the accompany- 
ing petition from the Calaveras Big Tree 
Committee were laid before the House 
as previously before the Senate. 

By Mr. Lacey: A bill CH. R. 10433) 
authorizing the Commissioner of the 
General Land Office to quitclaim the 
title conveyed to the United States for 
land in forest reservations under certain 
conditions. 

Also a resolution of the New York 
Zoological Society relative to the pres- 
ervation of the big trees of California. 

By Mr. Sullivan, of New York: A 
petition of the Outdoor Art League of 
San Francisco relative to the big trees 
of California. 

January 20. 
In the House: By Mr. Daniels: A 

resolution of the Pioneers of Los An- 
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geles County in favor of preserving the 
big trees of California. 

Also a resolution of the San Fran- 
cisco Chamber of Commerce favoring 
the purchase of the Calaveras big trees. 

January 23. 
In the House: Mr. Mondell, from 

the Committee on the Public Lands, to 
which was referred the bill of the House 
(H. R. 4866) prohibiting the selection 
of timber lands in lieu of lands in for- 
est reserves, reported the same with 
amendment, accompanied by a report 
(No. 445); which said bill and report 
were delivered to the Clerk and referred 
to the House Calendar. 

By Mr. Shackleford: A bill (H. R. 
10759) for the purchase of a national 
forest reserve along the Niangua River, 
‘to be known as the National Niangua 
Forest Reserve. 
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The following petitions were laid on 
the clerk’s desk : 

By the Speaker: A memorial of the 
faculty of Michigan Agricultural Col- 
lege relating, to the preservation of the 
big trees of California. 

By Mr. Gardner, of New Jersey: A 
petition of the Outdoor Art League 
relating to the preservation of the big 
trees of California. 

January 22. 
Inv the ‘House-” Mr shimerich: laid 

upon the clerk’s desk a resolution of 
the Amalgamated Woodworkers’ Inter- 
national Local Union, No. 7, of Chi- 
cago, favoring the repeal of the desert- 
land law. 

Also a similar petition from local 
union No. 135, Amalgamated Meat Cut- 
ters and Butchers of North America. 

MeerN Tt PU BEIGATIONS: 

Any of these books will be sent by the publishers of ‘‘Forestry and Irrigation,” postpaid, to any 

address on receipt of the published price, with postage added when the price is marked ‘‘net.”’ 

‘U.S. Department of Agriculture. 
tions of the Bureau of Soils. 1902. Fourth 
Report. 839 pp., 60 plates, 25 figures, 44 
maps (in separate portfolio case). 

In a general review of the work of the year 
Milton Whitney, Chief of the Bureau, states 
‘that the organization of the Bureau remains the 
same as during the preceding year. Fifteen 
-soil survey parties have been maintained during 
most of the year. 
The work in the United States proper has 

been in charge of Thomas H. Means, while 
‘that in the insular possessions has been directed 
by Clarence W. Dorsey. In the latter part of 
the year Mr. Means was, at his own request, 
‘placed in charge of the alkali reclamation 
work, which is giving such promise of large 
returns in successful agriculture. 

Asan illustration of the rapid progress of the 
work of this important Bureau, it may be said 
that previous to the field season of 1902 the en- 
tire area mapped by its experts amounted to 
15,900 square miles. During the single year 
covered by the present report the area mapped 
was 18,000 square miles, embracing 36 areas in 
26 states and territories and Porto Rico. The 
expense of these surveys averages 33 cents per 
100 acres, 
The body of the report is taken up with de- 

scriptions of the work done on the several areas 
examined, explanations of the problems aris- 
ing, and the deductions and recommendations 
-of the soil experts. 

Irrigators should feel interest in the advice 

Field Opera- for treatment of alkali in soils and the discus- 
sions of underground and seepage waters and 
general reclamation in the arid and semi-arid 
states. 

Seventh Report, Forest, Fish, and Game Commis- 
sion, State of New Yurk. J. B. Lyon Co., 
State Printers. Albany, N. Y. 

This volume is one which should be found in 
the library of every forester. It is quite the 
handsomest and most elaborate publication of 
its kind that has ever come to the notice of this 
office, the only point which could be unfavor- 
ably commented upon being the binding, which 
is not up to the standard set by the rest of the 
book. There are 534 pages, embellished with 
many remarkably handsome colored plates by 
Oliver Kemp, Louis Agassiz Fuertez, L. H. 
Joutel, and others, in addition to black and 
white illustrations. 

A large portion, at least, of the material of 
this report has already been published, some 
of which, as the Annual Report of the Forest, 
Fish, and Game Commission, has received pre- 
vious mention in this column. 

But it has never been presented before in 
such attractive guise and under one cover. 
In addition to the routine reports of the Com- 
mission, ten articles are presented, all of which 
are interesting to the sportsman and the for- 
ester, and some of which are of high technical 
value. Here is the list : 

The St. Lawrence Reservation, 
Strough. 

Arthur B. 
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Chestnut Culture in the Northeastern United 

States, E. A. Sterling. 
The Economic Value of Birds to the State, 

Frank M. Chapman. ; 
Tree Planting on Streets and Highways, 

William F. Fox. 
Moose, Madison Grant. 
The Wapiti, W. A. Wadsworth. 
The Adirondack Black Bear, George Cha- 

hoon. 
Food and Game Fishes of New York, Tarle- 

LOM beanen 7 
The Future Water Supply of the Adirondack 

Region, George W. Rafter. 
Insects Affecting Forest Trees, E. P. Felt. 

PUBLICATIONS RECEIVED. 

University of Wisconsin Agricultural Experi- 
ment Station, Bulletin No. 105. 

The Improvement of Home Grounds. 39 
pp-, 32 cuts. Madison, Wisconsin, October, 
1903. 

Birds of Nature. Vol. XV, No.1. January, 
1904. Illustrated by color photography. 

Bulletin of the Department of Agriculture. 
Kingston, Jamaica, December, 1903. 

U.S. Department of Agriculture. Farmers’ 
Bulletin No. 183. Meat onthe Farm; Butcher- 
ing, Curing, and Keeping. Washington D. C.: 
Government Printing office, 1903 

The Journal of Geography. Vol. III, No. I. 
January, 1904. An illustrated monthly maga- 
zine devoted to the interests of the teachers of 
geography in elementary, secondary, and nor- 
mal schools. Chicago, Illinois. 

U. S. Department of Agriculture, Office of 
Experiment Stations, Bulletin No. 139. Spe- 
cial and Short Courses in Agricultural Colleges. 
By D. J. Crosby. An excellent source of infor- 
mation as to requirements and scope of courses 
for young people who intend to enter upon ag- 
ricultural study. 

U.S. Department of Agriculture. Farmers’ 
Bulletin No. 184. Marketing Live Stock. Val- 
uable pointers for all those connected in any 
way with the cattle industry. 

Department of the Interior, Bureau of Agri- 
culture, Bulletin No. 3. Soil Conditions in the 
Philippines. Manila: Bureau of Public Print- 
ing, 1903. 

Philippine Bureau of Agriculture. Farmers’ 
Bulletin No. 3. Modern Rice Culture. By 
Wilfred J. Boudreau. Manila: Bureau of Pub- 
lic Printing, 1903. 

Insects Affecting Forest Trees. By E. P. 
Felt, D. Sc., State Entomologist of New York. 
Reprint from Seventh Report Forest, Fish, and 
Game Commission. Albany, N. Y.: J. B. Lyon 
Co., printers, 1903. ‘ 

U.S. Department of Agriculture, Bureau of 
Animal Industry, Bulletin No. 53. Reports on 
3ovine Tuberculosis and Public Health. By 
D. EF. Salmon, D.V. M., Chief of Bureau. 60 pp. 
Washington, D. C.: Government Printing Of- 
fice, 1904. 
The Plant World Vol. VII, No.1. Janu- 

ary, 1904. An Illustrated Monthly Journal of 
Popular Botany. Official Organ of the Wild 
Flower Preservation Society of America. ‘The 
Plant World Company, Washington, D. C. 
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Schweitzerische Zeitschrift fur Forstwesen. 
Organ des Schweitzerischen Forstvereins. Re- 
digiert von Dr. F. Fankhauser. 54 Jahrgang, 
No. 12. Bern: Verlag von R. Francke, 1903. 

Philippine Bureau of Agriculture. Farmers’ 
Bulletin No. 3. Modern Rice Culture. Ma- 
nili, Be 13 2903; 
Department of the Interior, Bureau of Agri- 

culture, Bulletin No. 3. Soil Conditions in the 
Philippines. Charts and half-tones. Manila, 
1903. 

Arboriculture. Vol. II, No. to. Lumber- 
man’s Number. Indianapolis, December, 1903. 

Mitteilungen des Deutschen Forstvereins. 
IV Jahrgang, No. 6. Verlag von Julius 
Springer. Berlin, Dezember 15, 1903. 

Bulletin de la Societé Centrale Forestiére de 
Belgique. 12° livraison, Decembre, 1903. 
Bruxelles: Imprimerie F. Vanbuggenhoudt. 

Arboriculture. Vol. III, No.1. Indianapo- 
lis, Indiana, January, 1904. Manufacturers’ 
number 
The Indian Forester. Vol. X XIX, No. 12. 

A Monthly Magazine of Forestry, Agriculture, 
Shikar, and Travel. Allahabad, December, 
1903. 
v6 S. Department of Agriculture, Bulletin 

No. 33. Weather Bureau. Price, 35 cents. 
Weather Folk-Lore and Local Weather 

Signs. By Edward B. Garriott, Professor of 
Meteorology. 153 pp. Charts. Washington: 
Government Printing Office, 1903 

Annual Progress Report of the State Forest 
Administration in South Australia. 1g02-1903. 
By Walter Gill, F. L.S., F. R. H. S., Conserva- 
tor of Forests. Adelaide: C. E. Bristow, Gov- 
ernment Printer, September, 1903. 

NEW MEMBERS OF THE AMERICAN 
FORESTRY ASSOCIATION. 

The following-named persons have joined 
the American Forestry Association since our 
last issue : 

Aitken, George, Woodstock, Vt. 
Baird, John S., Cass Lake, Minn. 
Barker, Edwin B., Nacogdoches, Texas. 
Bates, Mrs. John D., Center Harbor, N. H. 
Bourne, Ralph W.,-22 Thayer Hall, Harvard 

University, Cambridge, Mass. 
Bowler, Robert P.,Union Club, New York city. 
Bowser, Horace F., Stoneham, Mass. 
Bristol, Harold R., Meriden, Conn. 
Bullock, Rufus A., 27 School st., Boston, Mass. 
Carter, Edwin E., 70 Whalley avenue, New 

Haven, Conn. 
Carter, Hon. Geo. R , Box 447, Honolulu, H. T. 
Clinch, C. E , Grass Valley, Cal. 
Colby, Forrest H., Bingham, Me. 
Craig, A. R., Forest Supervisor, Mesa, Colo. 
Crawford, C. G., 315 H street N.W., Washing- 

ton, De; 
Curtis, Edwin P , care Richardson Mfg. Co., 

Worcester, Mass. 
Daly, Dr. James H_, Pierce square, Dorchester, 

Mass. 
Damon, Miss Teresa, 11 Park avenue, New 

York city. 
Dayton, J. H., Painesville, Ohio. 
Dean, Mrs. George W., 570 Rock street, Fall 

River, Mass. 
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Farley, George, Cass Lake, Minn. 
Gardau, Otto, 41 Dey street, New York city. 
Giffard, Walter M., Box 308, Honolulu, H. T. 
Gill, George W., Columbus, Ohio. 
Hale, Henry S., 1510 North Broad street, Phil- 

adelphia, Pa. 
Hyde, Dana C.,141 Hancock street, Cambridge, 

Mass. 
Kerr, John N., 218 McGill Building, Washing- 

tony Ds.c: 
MacMillan, J. H., 507 Chamber of Commerce 

Building, Minneapolis, Minn. 
Pevear, T. F., Biltmore, N. C. 
Reilly, C. J., 344 Jefferson ave., Detroit, Mich. 
Seely, J. B., Virginia City, Mont. 
Sisson, F. W., Flagstaff, Ariz. 
Smith, W. Hinckle, 2025 Locust street, Phila- 

delphia, Pa. 
Stetson, Mrs. Francis L., 4 East Seventy-fourth 

street, New York city. 
Stone, Miss Bessie P., 1109 Sixteenth street, 

N. W., Washington, D. C. 
Vanderlip, Hon. F. A., 14 Kast Sixtieth street, 

New York city. 
Walter, Raymond F., Chamber of Commerce 

Building, care U.S. G. S., Denver, Colo. 
Weber, Geo. A., 71 Broadway, New York city. 
White, Mrs. Lovell, 1616 Clay street, San 

Francisco, Cal. 
Whiting, George H., Yankton, S. D. 
Zavitz, E. J., 135 Howe st., New Haven, Conn. 

PUBLISHER’S NOTES. 

It is a pleasure to commend to our readers 
the well-known firm of J. M. Thorburn & Co., 
whose advertisement appears on the rear cover 
of this magazine. Messrs. Thorburn & Co. 
have carried on their business of supplying 
seeds of all kinds for more than Ioo years. 
We have lately received their large illustrated 
catalogue for 1904, which contains lists and 
cuts, not only of all kinds of vegetable and 
flower seeds, but also of agricultural and hor- 
ticultural implements and garden requisites. 
Of especial interest are the lists of tree and 
shrub seeds, both coniferous and deciduous. 

Perhaps you have noticed that the older 
men in the U. S. field parties carry Marble 
knives. They have learned to look for quality 
in the few things they are allowed to carry. 
The younger ones break up a few cheap for- 
eign knives, and then take their elders’ advice. 

If you take the interest in good rifle shoot- 
ing which a good citizen, and particularly a 
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forester, should display, your heart will warm 
toward Marble’s new rifle sights. They look 
ever so much like the time-tried Lyman, but 
Marble says they are better, and if that is the 
case they must be cracker-jacks. You can 
look right under the bead of the front sight. 
Catch the idea ? 

The Kinstler ‘‘ War-bag’’ advertised in this 
magazine is coming to be a very well-known 
and popular part of the outfit with the fellows 
who camp out as a business. It is of conven- 
ient size and shape, contains no frames to 
break or interfere with one’s ribs, and packs 
either as a grip or a knapsack. 

The Scandinavian Tree Seed Establishment, 
carried on at Copenhagen, Denmark, since 
1887 by Johannes Rafn, is prepared to furnish 
a large variety of tree seeds suitable for plan- 
tations or park and lawnornamentation. This 
firm can supply a long list of American coni- 
fers in addition to European, West Asiatic, 
and North African species. They also handle 
a good line of deciduous trees and shrubs from 
all quarters of the globe. 

Thomas Meehan & Sons, the old reliable 
nurserymen and tree seedsmen of Dresher- 
town, Pa., are offering a large stock of 3-year- 
old transplanted White Pine seedlings for de- 
livery next April. These plants are 8-12 inches 
high, and will be found exactly what is needed 
for a vigorous forest plantation. Price, $8 per 
500, or $15 per 1,000, F. O. B. 

White Pine seed is below the normal crop, 
but orders will be booked now, subject to the 
usual conditions as to crop, at $2.75 per pound; 
10 pounds or more at $2.50. Postage extra, 
Io cents per pound. 

J. A. Gage, proprietor of the Gage County 
nurseries of Beatrice, Nebraska, writes that in 
his experience the old scheme of rubbing blood 
and liver on the bark of young orchard trees 
as a protection from rabbits is not a success; 
neither does he advocate the use of wood ve- 
neer. His scheme is to trap the rabbits, and 
also to wrap tarred building paper loosely 
around the trunk of the tree. This is alsoa 
good preventive for borers. 

The spring season for tree planting will be 
at hand soon—so soon, that unless you make 
up your mind at once and put in your order 
for seeds and seedlings, you are liable to be 
among those who will receive only regrets 
from the seedsmen. 
Have some consideration for the other fel- 

low. He naturally does not wish to carry a 
large perishable stock unless he has early 
orders to warrant the risk, no matter how 
willing he may be to do business with you. 
We believe that the people who advertise with 
us will treat you fairly. Show your confi- 
dence in us by patronizing them. 

D3 S x 



The 

Overland 

Limited 

alitornia 
the most luxurious train in the world, 

leaves Chicago 8.00 p. m. daily. Less 

B than three days to San Francisco. 

Magnificent equipment. Electric 

lighted throughout. 

The Best of Everything. 

Two other fast trains leave Chicago 10a.m. 

ind 11.35 p- m. daily, with through service 

to San Francisco, Los Angeles and 

Portland via the 

Chicago & North-Western, 

Union Pacific and 

\ Southern Pacific Railways 
All agents sell tickets via 

this route. 
Illustrated booklets on 

application to 
W. B. KNISKERN, 

CHICAGO, ILL. 
or E. L. LOMAX, 
OMAHA, NEB. 

ARBLES 
TOMATIC 

AFF 
Is as certain as death and 
taxes. You merely reach 
out, gently touch the fish 
and the Gaff closes with a 
grip which HOLDS. This 
means the saving of the 
big ones which have got 
away year after year. 
Used with one hand, 

opened with the foot. 
No. 1, for fish from 1 to 

20 pounds, $1.50. 

No. 2, for fish from 10 to 
60 pounds, $2.00. 

Buy of your dealer, or 
direct, prepaid. Send for 
eatalog of FISH KNIVES and 
other necessities for sports- 

men. 

Marble Safety Axe Co., & 
Dept.13, GLADSTONE, MICH. 

In writing adveriisers kindly mention FORESTRY AND IRRIGATION 

ADVERTISERS 

FIND 

| FORESTRY AND IRRIGATION | 
A GOOD MEDIUM 

LAUGHLIN 
FOUNTAIN 

PEN 

The Best at Any Price 
Sent on approval to 
responsible people. 

A Pocket Companion of 

never ending usefulness, a 

source of constant pleasure 

and comfort. 

To test the merits of 

Forestry and Irrigation 
as an advertising medium 

we offer your choice of 

these popular styles super- 

ior to the 

$3.00 
grades of other makes for | 

on c 
Unconditionally Guaranteed 
Pre-eminently Satisfactory. 
Try ita week, if not suited, 

we buy it back, and give you 
$1.10 for it (the additional ten 
centsis to pay for your trouble 
in returning the pen). Weare 
willing to take chances on you 
wanting to sell; we know pen 
values—you will when you & 
have one of these. 

f ~=Finest quality hard Pararub- | 
ber reservoir holder, 14k. Dia- § 
mond Point Gold Pen, an 
desired flexibility in fine, med- 
ium or stub, and the only per- 
fect ink feed known to thesci- 
ence of fountain pen making. 

Sent postpaid on receipt of $1.00 
(Registration, 86 extra.) 

This great Special Offer is 
good for just 30 days. One of 

} our Safety Pocket Pen Hold- 
ers free of charge with each 
pen. 
, Remember—There is No 
just as good’’as the Laughs 

lin: insist on it; take no 
chances. 

State whether Ladies’ or 
Gentlemen’s style is desired. 
Illustrations, are full size of 
complete article. Address 

LAUGHLIN MFG. Co., 

841 Griswold St, 

»Detroit, Mich.; 



What Would You Do? 
IF YOUR MAIL BROUGHT LETTERS LIKE THE FOLLOWING: 

Doubleday, Page & Co. 

In your advertising 
you do not do justice to 
THE NEW NATURE 
LIBRARY. 
Typographically with- 

out blemish—beautiful. 
As a reference library 

thoroughly and always 
up-to-date. Never old, 
always new. 
Generally, the very 

best purchase of books 
sak I’ve made in a long 

: Q : i THE ; while. 

GARDEN. BUTTERELY MES | UHROOK “INSECT: "9 Fighips WALTER S. MARDER, 
3 wake FLOWERS) # BOOK . q a BOOK BOOK Da Y ’ 5 A 

: See EES ip ee cl JORDAN Gen’! Office American Type Founders Co. 
SES = ce nh Tey: HOWARD 3 Anos , 

EVERMANN Jersey City, N. J. 

BIRD | AMERICAN 

IT IS NOT POSSIBLE 

in the space of a single maga- 
zine page to do anything like 
justice to the beauties and 
worth of so elaborate a set 
of books as THE NEW 
NATURE LIBRARY. The 
cut hete shows something of 
how they look, gives titles 
and conveys some idea of their 
scope and their great interest 
and ‘‘liveness.”’ 

We are glad to promptly 
{urnish information in greater 
detail to all who signify 
their wish to have it. 

THESE BOOKS YOU NEED 
“ They’re as necessary as the dictionary and a lot more interesting.” 

THE SPECIAL POINT IS HERE 
Just now you can get this library at the lowest introductory price, 

AFTER MARCH ist, YOU CANNOT. 

Send us your name on the coupon opposite and we shall send you printed 

matter that tells all about the set, and particularly the terms of our special 
offer—good only until March ist. This will save you money. Better 

do it now. 

DOUBLEDAY, PAGE & CO., 34 Union Sq., N.Y. 

F&t 

Feb.’04 

Doubleday,, 

Page & Co. 

34 Union Square, 

New York City. 

GENTLEMEN:—You may 

send me at your expense 

details of your introductory 

order on THE NEW NATURE 

LIBRARY, and full particulars of 

the books. 

Name 2 ieh ee Geeans 

Address 
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FOREST FABLES. 

Any of our subscribers (or 

T is a well-known fact that life in the for- 
est, with its concomitants of hunting and 
fishing, will develop a romancer of the 

most unblushing type from one who at home 
is a staid, unimaginative man of business and 
a prop to the sanctuary. escuile 

After a week in the woods the artificial ve- 
neerings of civilized truthfulness warp, split, 
and fall away from the man like shriveled 
husks from an ear of corn, leaving his real 
seamy nature exposed. All men then behold 
him as his ancestor was in the Stone Age—a 
cunning, shifty creature, puffed with the van- 
ity of his own achievements in war and the 
chase, and ever desiring to chant his deeds. 
With the most engaging candor he will tell 

you, as you smoke together over the evening 
camp-fire, that the buck he killed in the morn- 
ing was 270 paces away and dashing along in 
full career when the fatal shot was fired. He 
will prove it by showing you his rear-sight, 
still elevated three notches. He will flatter 
your judgment, tickle your self-esteem, and 
prostitute the sacred bonds of friendship in 
order to convince you. 

You, meanwhile, are perfectly well aware 
that the man can not hit a stationary tomato 
can at thirty feet. But do you flout and con- 
tradict him? By no means. Your very heart 
warms to him, for you feel within your bosom 
the secret workings of similar impulsés, inher- 
ited from a thousand shaggy ancestors of lux- 
uriant imaginations. 

You listen with a look which expresses only 
the most childlike credulity and bland appre- 
ciation. No hint of suspicion can be detected 
in your tones; your glance meets his unflinch- 
ingly, and, having rendered the homage of 
respectful attention to his recital, you gather 
all your resources of wit and craft and launch 
forth upon a tale which can give his story 
cards and spades. t 

Now, in the Stone Age it was considered 
perfectly good form for the first raconteur to 
arise at the psychological moment and bash 
his successful opponent painfully upon ‘the 
head with a large jagged war-club. 

This form of retort has been abandoned of 
late by those who pride themselves on smart- 
ness of demeanor. No. 1 is expected merely 
to show his teeth in pleasant fashion at No. 2, 
and perhaps undermine his reputation for ve- 
racity upon returning to his clubs in town. 

Yes, the forest is certainly a magic realm. 
Its atmosphere is full of giants and were- 
wolves and marvelous things. Under its in- 
fluence a man harks back and takes to the 
telling of tales which are good in all points 
except that it would be very difficult for them 
to happen. 

TWO GASEOUS FABLES. 

_ Think of Hans Christian Andersen, and 
Grimm, and Baron Munchausen, and all of 

borrowers) who come across good matertal for ‘‘Forest Fables”? ave 
invited to send it in ‘‘ on suspicion.” 

the other fellows who write stuff about the 
magic bean-stalk growth of Eucalypts and 
how to pull upstumps by letting a pond freeze 
around them and yank them out by hydraulic 
pressure. They all understand very well that 
probably nobody will call them down if they 
just make a good bold bluff, because most 
people will think it might be so as long as it 
is in the forest. While you are thinking of 
these gentlemen, it would be a good scheme 
to think of Ananias also, for to omit him at 
such a time would seem like invidious discrim- 
ination. Speaking of him brings to mind an 
alleged news item which apparently came from 
some logging district of Pennsylvania. It 
runs to the effect that after cutting down a 
hollow tree in that region the woodmen were 
surprised by a rush of natural gas which burst 
forth from the hole in the stump and threat- 
ened to destroy the entire surrounding forest 
upon becoming ignited accidentally. The 
strangest part of the affair, however, and one 
which is given no mention in the item, is that 
this great volume of gas emanated entirely 
from the man who wrote the thing up. 

Pennsylvania is not alone with her gaseous 
inventors. They have them out in California, 
too. In that country much interest is felt in 
the matter of reforestation, for which work 
large amounts of tree seeds are necessary. 

But think of climbing a California tree—say, 
for instance, a Sugar Pine, with its ten or 
twelve feet in diameter at the butt and its two 
hundred and more feet of towering trunk. 
Sugar Pine seed must be had, though, and in 
order to fill the interval until Professor Lang- 
ley can perfect his flying machine an ingenious 
civil engineer comes forward and modestly an- 
nounces that he has solved the difficulty. 

His plan is to soar aloft in a hydrogen balloon 
and pluck the cones from a secure position in 
thecar. It’seasy, hesays. All you have todo 
is to transport the balloon over the mountains 
to the place where it is needed, on a mule’s 
back, being sure to take along plenty of zinc 
and sulphuric acid with which to manufacture 
the hydrogen. The method of operation is 
obvious, and as there are not more than seven 
or eight reasons why the plan wouldn’t work, 
the inventor is clearly deserving of a vote of 
thanks. 

It is unfortunate that the gas-gushing stumps | 
are not more conveniently located. One of 
those could inflate a balloon in short order. 
That would save carrying acid on muleback. 
Only consider how a mule would act if a few 
drops of acid came in contact with his hide! 
We offer it as an amendment that hot-air 

balloons would be more convenient. Of course 
the hot-air generator would have to be taken 
along; but his keep wouldn’t amount to much 
and it might prove right convenient to have a 
civil engineer in camp once in a while, if he 
could be kept securely corked when not in 
actual use. 



JOHN SHERMAN & COMPANY 

Successors to 

REAL ESTATE DEPARTMENT OF FORESTRY AND IRRIGATION 

Office: 1413 G Street, Washington, D. C. 

Timber and Mineral Lands in All Parts of U. S. 
SOUTHERN PINE AND CYPRESS LANDS A SPECIALTY 

REFERENCES: ANY BANK OR TRUST COMPANY IN WASHINGTON, D, C. 

we place our services at the disposal of all who may care to take advantage of 
them, either in the purchase or sale of timber or mineral lands. We have excel- 

lent facilities for conducting such business, and promise careful attention to all matters 
entrusted to us. 

We make no charge for any services rendered unless a sale results from our efforts, 
at which time the compensation agreed upon when the property is placed in our hands 
will be expected. 

We will accept under the conditions here given first-class properties and advertise 
them in public print and in our booklets and otherwise, absolutely without cost to our 
customers, except as above stated. 

Descriptions of properties must be given accurately and in detail, it being under- 
stood that they must stand a thorough examination. 

The property to be placed in our hands only by the owner or duly authorized agent, 
who has authority to make negotiations for sale. 

Under no circumstances will we knowingly accept property that is inflated in value 
or upon which an additional price has been placed over that asked in the vicinity where 
located, or to other customers. 

The commission or compensation to us is to be paid only in the event of sale through 
our efforts, such compensation to be agreed upon in advance and a contract properly 
covering the same to be given us. 

When property is placed in our hands for sale we shall ask a reasonable time in 
which to accomplish sale and a reasonable option on property when a customer is secured 
who desires time for inspection and examination of title. 

[ve pI succeeded to the Real Estate Department of FORESTRY AND IRRIGATION, 

WANTED 

In Colorado or Wyoming, a ranch property of about 2,000 acres, having some irrigated 
land suitable for alfalfa or other cultivated grasses, ample water, necessary buildings, 
fenced or partly so. One already stocked with cattle preferred. 

WANTED 

From one to twenty thousand acres of standing white oak timber, convenient to lines 
of transportation, for immediate purchaser. 

In writing advertisers kindly mention FORESTRY AND IRRIGATION 



PROPERTIES FOR SALE 
— 2+ — OP -e 

DISTRICT OF COLUMBIA 

We make a specialty of Washington city investments, and are prepared to furnish 

any information desired to those looking to an investment, or toward a temporary or 

permanent residence. 

ALABAMA 

A splendid opportunity for milling enterprise ; 5,coo acres of choice timber lands, 

in solid body, located on both sides of the Black Warrior River and adjacent to railroad, 

near Demopolis, Ala. The timber consists of White Oak, Red Oak, Hickory, Poplar, Ash, 

Cypress, Gum, and Longleaf Pine, Oak predominating. Will cut 3c,000,000 feet. Will 

sell timber under 10-year removal contract. Excellent location for saw-mill ; easy and 

cheap transportation. Complete details on application. 

ARKANSAS 

MANGANESE ORE LANDS.—8oo acres, half mile from R. R., analyzing 50 % 

metallic ore. Estimated to yield 800,000 tons at cost not to exceed $2 per ton, id @y 10 

Fine investment. Particulars on application. 

43,000 acres of timber land, a continuous body, located on both sides of a navigable 

river and convenient to 3 lines of railroads. Logging operations can be conducted all 

the year round at avery low cost. Labor cheap and plentiful. A large milling concern 

in this locality cuts and delivers logs from stump to mill for $1.50 per thousand. The tim- 

ber is estimated to cut on an average of 26,000 feet per acre ; some acres will cut as high as 

80,000 to 100,000 feet. The character of timber per acre, estimated, to cut as follows: Oak, 

6,coo feet ; Gum, 5,000 feet ; Ash, 2,500 feet ; Pecan, 4,000 feet ; Persimmon, 3,000 feet ; 

Hackberry, 2,000 feet ; Elm, 1,000 feet ; Cypress, 1,000 feet ; Locust, 1,000 feet ; Tupulo 

Gum, 1,000 feet. This tract is unexcelled of its kind in the South. Full particulars, 

together with price and terms, furnished on application. 

CALIFORNIA 

CALIFORNIA TIMBER 

Group A.—s,000 acres sugar and yellow pine in Eldorado county ; will cut 45,000 

feet per acre. $20 per acre. 
Group B.—2,000 acres yellow pine in Eldorado county ; will cut 25,000 feet per acre, 

and 4,000 cords of wood on tract in addition; when cleared, the best deciduous fruit 
lands in the state. Only $6 per acre. 

Group C.—4,640 acres of redwood in Mendocino county, on line of railroad ; will 
cut 40,000 feet per acre ; also Oregon pine, not estimated. $20 per acre. 

Group D.—22,000 acres of redwood timber in Mendocino county; more than 
400,000,000 feet now standing ; railway to shipping point on ocean ; this proposition 
includes mills in operation; capacity, 100,000 feet per day; net profits alleged to be 
$75,000 to $100,000 per annum. Bargain at $450,000. 

Group E.—12,000 acres redwood on Garcia River, Mendocino county ; mill site and 
landing on ocean ; will cut 40,000 feet per acre. Price, $25 per acre. 

_Cedar, pine, and spruce lands also for sale in unlimited quantities, particulars of 
which furnished on application. 

FLORIDA 

CYPRESS TIMBER.—Near the St. John’s River, about 1,400 acres of probably the 
finest cypress timber in the universe ; estimated to cut from 80 to 100,000,000 feet; can 
be bought cheap for the quality ; located in the midst of a forest of Long Leaf Yellow 
Pine that will cut 3,500 feet to the acre, also at areasonable price. Full particulars given 
on application. This property never before advertised 

_ 67,000 ACRES OF LONG LEAF YELLOW PINE.—Near St. John’s River and 
railroad. Will average 2,500 feet to the acre. For sale either in fee or timber rights. 

200,000 ACRES OF LONG LEAF YELLOW PINE.—For sale at a bargain to im- 
mediate purchaser. Full information furnished upon application. 

FLORIDA PHOSPHATE LANDS.—A magnificent bed of high grade phosphate 
rock, located on the railroad in East Florida. The bed is 20 acres in extent, quantity 
unlimited. Government analysis shows 74.29 %. The rock comes to the surface in most 
places and can be mined at a small expense. A splendid opportunity for investment. 
Can be purchased outright or bought on royalty. 

In writing advertisers kindly mention FORESTRY AND IRRIGATION 



KENTUCKY 

95,000 acres of coal and timber land, in Pike county, Kentucky. 

LOUISIANA 

RED RIVER PLANTATION.—1,605 acres ; on railroad ; has 2 miles river front ; 
richest soil in state ; 800 acres in cultivation, 800 in timber—cypress and oak ; timber 
alone a paying investment; I to 1% bales cotton per acre; 60 bu. corn. 8 tons alfalfa. 
Improvements—new steam gin plant and press, cost $5,000; store building, large resi- 
dence, 32 tenant houses, barn, and outbuildings. Only 48,000, $10,000 down and balance 
in easy payments. 

15 PER CENT INVESTMENT.—Plantation contiguous to Mississippi River, one 
mile from steamboat landing. 1,320 acres alluvial land, with improvements consisting 
of good dwelling, cotton gin, new engine, and boiler. One large store is rented for $30 
per month. Agricultural implements go with place, and stock will be sold at reduced 
price to purchaser. 1,120 acresin cultivation, producing excellent cotton. Only $45,000; 
one-half cash, balance in 1 and 2 years. 

HARDWOOD TIMBER LAND.—175,000 acres alluvial land will be sold in parcels 
to suit purchaser at from $5 to $12 per acre. Can sell 100,000 acres in solid body. All 
soil is rich, and difference in price depends wholly on value of timber standing, which 
will cut from 3,000 to 6,000 feet per acre. To home-seekers, small tracts at $10 per acre, 
$1.50 down and balance in 3 and 5 years. Rice, sugar cane, cotton, and alfalfa are not 
grown to better advantage anywhere else in the state. 

NORTH CAROLINA 

250,000 ACRES FARMING AND TIMBER LANDS.—First and second growth 
estimated to cut 350,000,0co feet of pine, 500,000,000 feet of gum, 75,000,000 feet 
cypress. Juniper estimated to cut 2,000,000 poles. T,ocated on the Atlantic coast. Rail- 
road and two rivers Price, $2 00 an acre. 

Seventy thousand acres Pine, Cypress, Juniper, Ash and Gum timber in Eastern 
North Carolina. This property is located on two sounds which empty into the Atlantic 
Ocean, Ioo miles south of Norfolk, Va. Exceptional water transportation facilities The 
longest haul to water will not exceed four miles, and would require railroad and steam 
skidder. The timber is estimated by a practical timber expert to cut the following 
amount of merchantable lumber : 85,000,000 feet of Short Leaf N. C. Pine, 100,000,000 

feet of Juniper, 15,000,000 feet of Cypress, 100,000,000 feet of Black and Sweet Gum. The 
timber rights on the above will be sold for one dollar per thousand, with ample time to 
remove same, or can be purchased in fee, together with 80,000 acres additional, suitable 
for game preserve or farming purposes, at a very, small cost. This is probably the best 
investment in North Carolina for the money. 

SOUTH CAROLINA 

500,000,000 FEET OF CHOICE STANDING TIMBER.—In South Carolina, con- 
venient to transportation both by rail and water, near tide water possessing fine harbor. 

Group A.—Consists of 11,0co acres, estimated to cut 25,000,000 feet of cypress, as 
choice as grows in the South ; 18,000,000 feet excellent short-leaf pine, 5,000,000 feet of 
cottonwood, 8,000,000 feet of oak, 3,000,000 feet of ash, balance of timber hickory, 
sycamore, elm, gum, etc. $1.00 per thousand. 

Group B.—22,000 acres, estimated to cut 80,000,000 feet of choice cypress, 70,000,000 
choice short-leaf North Carolina pine, balance of timber oak, ash, hickory, sycamore, 
gum, etc. 

Group C.—14,000 acres, estimated to cut 30,000,000 feet of choice cypress, 15,000,000 
of oak, 15,000,000 short-leaf pine, 8,000,000 cottonwood, 10,000,000 ash, balance hickory, 
sycamore, elm, gum, etc. : a4 

A small cottage, charmingly situated, near Georgetown on Bay ; premises containing 
74 acres of pine land ; abounding in game; a hunter’s paradise. A bargain. 

TENNESSEE 

SLATE QUARRY.—Fine quarry, easily and inexpensively mined, with water trans- 
portation and on line of proposed railroad. Worked profitably for 18 months, with orders 
for 2 years in advance. Slate outcrops from 50 to 150 feet above ground, first quality and 
inexhaustible. 2,300 acres in this property, which will cut 5,000 feet of hardwood per 
acre. Will sell outright at fraction of value, or arrange for capital to finance and prop- 
erly exploit mines. Unrivalled opportunity for investment. Address this department 
for further particulars. 

COAL LAND.—3,000 acres Jellico coal land on main line of C. N. O. & T. R. R. in 
Kentucky, near Tennessee line. Mines are now paying net profit of $1 per ton to owner, 
and will pay more. Further particulars on application. 
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TENNESSEE—Continued 

VALUABLE SLATE QUARRY.—We have for sale a valuable property in East 

Tennessee, containing over 2,000 acres of excellent timber land; in addition, however, 

to the timber there is upon the tract a deposit of remarkably fine slate. The slate is 

easily and cheaply quarried—splits thin, straight and smooth, and punctures without 

scaling. After thorough tests the best experts have pronounced it equal to any slate in 

the United States. The quantity seems to be inexhaustible. 0 

A mill has already been erected for grinding, polishing and finishing the slate, all of 

which is in good condition. : ; , 

There is also a large storehouse, good dwelling and several cabins, besides other 

improvements, such as tram-roads, blacksmith shop, etc., all of which goes with the 

property. Immediately available is also a splendid water power of about 18 feet fall, 

strong enough to run a large manufacturing plant to economically handle both the slate 

and timber. This is reasonably accessible to railroads, and most of the year has water 

transportation to the Mississippi and Ohio rivers. The location of this tract gives it 

easiest and cheapest access to the Western market, an important factor in connection 

with the Western trade, which at present is supplied from more distant quarries. The 

reason for this property being placed on the market will be given any one interested in its 

possible purchase, and will be found satisfactory. We believe a bargain can be had in 

its purchase. 

WEST VIRGINIA 

LIME AND CEMENT.—472 acres, containing coal, lime, and cement stone. 

Limestone 4oo feet thick, cement rock 35 feet thick, and coal 4 to 5 feet thick. Plenty 

of timber on property. Plant ready for operation with modern machinery ; railroad 
sidings on premises. For further details apply to this department. 

SPECIAL, 20,000 ACRES OF TIMBER.—Spruce and hemlock ; one-half will cut 
20,000 feet to the acre, balance 12,000 feet. Modern sawmill, daily capacity 50,000 feet ; 
planer, docks, trams, etc.; 10 miles standard gauge railroad, with engine, cars, steam 
loader, and skidder; 8 miles additional graded, with ties and rails on ground ready to 
lay. Storehouse, dwellings ; in short, a modern lumber plant in daily operation on 
railroad, with good connections east and west. Apply for further particulars. 

COAL LANDS.—10,000 acres coal lands, convenient to railroads; three veins, one 
4% feet thick, and without slate. Cheap. Send for particulars. 

TIMBER INVESTMENTS.—8,000 acres spruce and hemlock, on railroad ; will cut 
20,000 feet per acre. $35 per acre. 

1,500 acres spruce and hemlock, 2 miles from railroad ; will cut 25,000 feet per acre. 
$37 per acre. 

54,000,000 feet fine timber, on tract of 5,500 acres on Greenbriar Riverand C. & O. R.R.; 
will cut 20,000,000 hemlock, 10,0c0,000 white oak, 7,000,000 red oak, 8,000,000 chestnut 
oak, 1,000,000 white pine, and 8,000,000 poplar, birch, chestnut, linden, hickory, locust, 
etc. Profits on tan bark alone will pay for the land. $18 per acre. 

COAL, IRON, OIL, AND TIMBER LANDS.—7,oco acres on main line Norfolk 
and Western. Coal developed already; timber worth $88,000; complete prospectus 
furnished. 

2,200 ACRES (coal and timber) HEMLOCK, SPRUCE, CHERRY, AND ASH. 
Will cut 18,000 feet per acre. One-half is Hemlock, balance principally Spruce. This 
tract is on the railroad and a navigable river, is magnificently timbered and underlaid 
with a Clarion seam of coal. The outcrop showing plainly over the property. It has not 
been developed as yet, the branch of the Wabash having but recently been completed. 
Price, $40 per acre. 

__ 2,000 ACRES, containing Hemlock, Spruce, Cherry, Ash, etc. One-half of this tract 
will cut 20,000 feet per acre. Balance will cut 15,000 feet per acre. This is a splendid 
timber proposition. Is ona railroad. Good ground for stocking. $32 per acre. 

_ 1,200 ACRES, containing Hemlock, Spruce, and Cherry. This tract is one mile from 
railroad. Will cut 18,000 feet per acre. $28. 

7,000 ACRES, three miles from railroad, containing Hemlock, Oak, and Poplar. 
This tract will cut 9,000 feet per acre, of which one-third is Hemlock. Price, $17 
per acre. . 

_ 19,000 ACRES OF HEMLOCK AND SPRUCE, in Pocahontas county, W. Va., 
being on a navigable river and also railroad. ‘This tract is claimed to be the finest tract 
of Spruce and Hemlock in W. Va., and has been estimated to cut 15,000 feet per acre of 
Hemlock and Spruce, besides a large quantity of Ash, Cherry, Bass Wood, and Maple, 
not included in this estimate. With the exception of about two thousand acres, the 
whole tract can be lumbered at one operation. The ground is smooth and in excellent 
shape to operate. Price, $30 per acre. 
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WEST VIRGINIA—Continued 

2,500 ACRES OF TIMBER on both sides of a navigable river, located on two lines of 
railroad. Will cut 8,000 feet per acre ; 3,000 feet Oak peracre. This is a good, desirable 
property and is accessible, as aforesaid, to two railroads, which is an item in shipping 
lumber. Price, $15 per acre. 

8,000 ACRES SPRUCE AND HEMLOCK, on railroad. Will cut not less than 20,000 
feet per acre. It is situated in the county of Randolph and lies for several miles on the 
railroad and a navigable river. There is a splendid lot of bark on this tract, and it will 
eventually pay the purchase price of land. This is one of the very best propositions we 
know of in Spruce and Hemlock. Price, $35 per acre. 

1,500 ACRES. It is located about two miles from railroad, and except for the fact 
that it is not directly on the railroad the description is the same as preceding property, 
but if possible it is slightly better timbered. Price, $37 ‘per acre. 

We have many other valuable timber and mineral properties in this state upon our 
books. Particulars on application. 

JOHN SHERMAN @ CO. 
1413 G STREET 

WASHINGTON, D. C. 

WINTER HOME FOR RENT 

At: Phenix, 

Arizona, which 

has the most 

equable winter 
climate in the 

United States. 

A comfortable 

house of seven 

large rooms, one 

mile from Phee- 

nix ; completely 

furnished, and 

possession can 

be given atonce. 

House and 

“grounds in ex- 

cellent condi- 

tion. 

For further 

particulars 

Address Forestry and Irrigation, Washington, D. C. 
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Conducted in New England, show that the growing of 
THE EXPERIMENTS WITH these trees can be mae a paying investment. White 

pine is not as plentiful today, and what little there is will 
soon be exhausted. The future supply will come from 

WHITE PINE those who appreciate the present conditions and form a 
forest. 
We offer some three-year transplanted seedlings that 

are especially suitable for this purpose; or, if you pre- 
fer, we can furnish you with some good, fresh seed. 

Write for seed catalogue or further information. 

Thomas Meehan & Sons, Inc., Dreshertown, Pa. 
BUREAU OF FORESTRY ‘Seeds and Seedlings for aes Purposes ° 

that sell nursery stock from the famous Weare the largest Orchid growers in the 

Winited'Statesie ii cee-e nea eee ee 

GREELEY, COLORADO, NURSERIES Our ilinstated and descripdve\catalogte 
of Orchids is now ready and may be had 

whose stock is better adapted to all localities CUM AIIM P Sane BB C8 ef 8 

than any others. Agents wanted in every Orchid Growers LAGER & HURRELL 

county. Write at once for terms and terri- and Importersee: SUMMIT, N. J..: : : : : 
tory, giving reference. 

| 

Money Rolls to Agents ORCHIDS ORCHIDS : 

Nut Trees, | Catalpa Trees 
(Catalpa speciosa) 

Grafted Pecans, Walnuts, Chestnuts and SEEDLINGS IN LARGE NUMBERS 

Seedling Nut Trees of all kinds. uable Haber, derecllent for tecataene Teaaues 
and lumber. 
CONTRACTS taken for plantations of not 

less than 60 acres. A ten-year-old Catalpa grove 

THE AMERICAN PLANT & SEEDCO. | *** ee ep 
NASHVILLE, TENN. WILSEY, KANS. 

NUT TREES 
(Japan Walnuts) 

Send four cents for our descriptive catalogue 
and price list. 

TREES THAT GROW 
Hardy varieties that yield big erops. illustrat 
Grafted Apple 5140; Budded ed catalogue, 
Peach 5c; Concerd Grapes English or Ger- . 5 ° . ce Hemetheeds man, free. 4 Sieboldii, 4 Cordiformis.......... $1.00 
Send for CARL SONDEREGGER 4 Japan Chestnuts, 4 Spanish Chest- 

Bor 87 Beatrice, Neb. : ere” 
NUE) 2.2 S.b hie e eee ere Boot NO) 

4 Pecans, 4 Butternuts ............ $1.00 
4 Mandschurica Japan Walnuts 

(NEW) 5.1 Bete chs oi eee $1.00 
RUITFUL TREE 4 English Walnuts, 4 Black Walnuts.$1.00 

Lyn BE ain eer treesy All one year, 4 to 6 inches high. 
fe é nest varietics; honest val- 

Lo The above 36 trees for $4.50 RA ye 
P “a By mail (postage paid). Send for Catalogue. 

ues. Apples, 54¥c; Peach, 5c; Con- 

OAK LAWN NURSERY 

cord Grapes, $20 per 1000; Rambler 

A. W. NEWSON, Mor. Huntsville, Ala. 

Roses, 25c¢; Black Locust and 

é : Soe he : ) meee PAPER that this publication is printed 

y Box 601 —_—Beatrice, Neb. 

Russian Mulberry, $1.40 per 1000, 

on is furnished by 

2 R. P. Andrews & Company cnc.), Washington 

Gage County Nurseries 

Sole Agents in the District of Columbia for the 
West Virginia Pulp and Paper Company 
the Largest Manufacturers of Book Paper in 
the world. 

IF IN NEED, DROP THEM A LINE 
> LL E EEE SE 
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KILNS ano APPARATUS 
TO COLLECT 

WOOD ALCOHOL 
ACETIC ACID 
WOOD OIL % 2% 
TURPENTINE 

FROM THE SMOKE OF WOOD 

AND MAKING 45 TO 50 BUSHELS 
OF SUPERIOR 

CHARCOAL 
PER CORD OF WOOD 

J.A. MATHIEU, Georgetown, S.C. 
VW lel te 

KINSTLER WAR BAG 
For Sportsmen, Campers, Etc. 

Holds as Much as a Trunk 

Weight, 312 Pounds 

A Valise on the Cars 

A Pack-Bag in the Woods 

Send for Circular **D’”’ 

J. KINSTLER, 126 Oak St., Chicago, Ill. 

Examine Your Own Eyes 
We furnish free the Opsi- 
o-meter with which you can 
test your eyes for glasses. 
Tellswho needs glasses and 
what lensestheyneed. No 
need of going to high 

priced oculists. Sent free with our illustrated catalog. 
Mail order only. Glasses etc., at wholesale prices. 

ie ate -OCK OX 17 

Reliable Wholesale Opticians, musincon, Mica. 

READ 

Irrigation in the United States 
By FREDERICK HAYNES NEWELL 

: 
Chief Engineer U. S. Reclamation Survey. 

The book of authority on the most logical expan- 

sion question before our people. 

Price $2.00, postpaid to any address. 

Address : FORESTRY AND IRRIGATION 

Washington, D. C. 

Illustrations 
FORESTRY AND IRRIGATION has 

a large stock of excellent half-tone 

cuts, duplicates of which can be 

secured at less than half the original 

cost. Persons desiring illustrations 

on the subjects to which this mag- 

azine is devoted can save time and 

money by dealing with us. 

EDITORIAL DEPARTMENT 

FORESTRY AND IRRIGATION 
WASHINGTON, D, C. 

any commercial 

2933 DDI7PESCE CH 

Our business is making ilustratigns, not 
ZZ] ealy like the ones in this Magaszing but for 

purpose. 
If you are ever in need of aay work in 

this line, you will find this te be a first<lass 
Fg i] establahmvat te dea! with. 

(ie 
PZ 
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ORGANIZED APRIL, 1882 
INCORPORATED JANUARY, 1897 

é ap AEs 

American Forestry Association 

OFFICERS FOR 1904 

President 

Hon. JAMES WILSON, Secretary of Agriculture 

First Vice-President 

Dr. B. E. FERNOW, Ithaca, N. Y. 

Secretary 

EDWARD A. BOWERS, New Haven, Conn: 

Treasurer, OTTO LUEBKERT, Washington, D.C. 

Directors 

JAMES WILSON HENRY S. GRAVES 

B. E. FERNOW HENRY GANNETT 

WILLIAM S. HARVEY 

EDWARD A. BOWERS 

OTTO LUEBKERT 

WILLIAM I., HALL 

F. H. NEWELL 

GIFFORD PINCHOT. 

Vice-Presidents 

Sir H. G. JoLyY DE LOTBINIERE, Victoria, B. C. 
CHARLES C. GEORGESON, Sitka, Alaska. 
WALTER S. FLEMING, Auburn, Ala. 
B. A. FowuER, Phoenix, Ariz. 
THOMAS MCRAE, Prescott, Ark. 
Wm. R. DuDLEY, Stanford University, Cal. 
HENRY MICHELSEN, Denver, Col. 
Wo. M. CansBy, Wilmington, Del. 
E. F. SKINNER, Escambia, Fla. 
R. B. REPPARD, Savannah, Ga. 
CHAS. DEERING, Chicago, IIl. 
Jae Troop, Lafayette, Ind. _ 
HOMAS H. MACBRIDE, Iowa City, Iowa. 

JosEPH R Burton, Abilene, Kansas. 
$s. C. Mason, Berea, Ky. 
LEWIS JOHNSON, New Orleans, La. 
EDWARD L. MELLUS, Baltimore, Md. 
JoHN K. Hoses, North Berwick, Me. 
FRANCIS H. APPLETON, Peabody, Mass. 
CHARLES W. GARFIELD, Lansing, Mich. 
SAMUEL B. GREEN, St. Anthony Park, Minn. 

WILLIAM TRELEASE, St. Louis, Mo. ' 
CHARLES EK. BESSEY, Lincoln, Neb. 
JOHN GIFFORD, Princeton, N. J. 
WILLIAM F. Fox, Albany, N. Y. 
C. A. SCHENCK, Biltmore, N. C. 
Wo. R. LAZENBY, Columbus, Ohio. 
JOHN FIELDS, Stillwater, Okla. 
J. T. RoTHROCK, West Chester, Pa. 
GEO. PEABODY WETMORE, Newport, R. I. 
Wo. L. BRay, Austin, Texas. 
FRANK W. ROLLINS, Concord, N. H. 
GEORGE AITKEN, Woodstock, Vt. 
D. O. NoursE, Blacksburg, Va. 
ADDISON G. FOSTER, Tacoma, Wash. 
A. D. HOPKINS, Morgantown, W. Va. 
THOMAS F. WALSH, Washington, D. C. 
ELIHU STEWART, Ottawa, Ont. 
Wo. LITTLE, Montreal, Quebec. 
Gero. P. AHERN, Manila, P. I. 
Wo. R. CASTLE, Hawaii. 
J. H. McLeEary, San Juan, P. R. 

Annual Dues, $2.00. Life Membership, with exemption from further dues, $100.00 

Sustaining Membership, $25.00 a year 

FORESTRY & IRRIGATION is the official organ of the Association, and sent regularly to all members 

To the Assistant Secretary, 

AMERICAN FORESTRY 

DEAR SiR: I hereby signify 

Forestry Association. 
Very truly yours, 

Name.___- i 

P. O. Address 

APPLICATION FOR MEMBERSHIP 

ASSOCIATION, 

WASHINGTON, D. Cc. 

my desire to become a member of the American 

Two dollars ($2.00) for annual dues enclosed herewith. 



KEUFFEL & ESSER CO. New York 

127 Fulton Street 

Branches 

Chicago: 111 Madison St. St. Louis: 708 Locust St. San Francisco: 303 Montgomery St. 

DRAWING MATERIALS 

SURVEYING INSTRUMENTS 

K. & E. MEASURING TAPES 

Instruments for Forestry Work of approved design, in best quality, largely adopted 

by the United States Bureau of Forestry. 

ALL OUR GOODS ARE WARRANTED 

Our Separate Catalogue of this Line of Instruments Sent Free on Application. 

DID YOU EVER USE 
PRESS CLIPPINGS? 

Do you want everything printed in the news- 
paper, magazine,:and trade press of the United 
States aol Canada on any particular subject? 

Send us your order deseribing what you want us 
to clip, enclose $3, and we will send you our 
service for a month, mailing you daily or 
weekly all clippings found on vour topic. 

We read and clip about 25,000 publications each 
month. 

MANUFACTURERS can learn where there is a 
market for their goods and how best to 
reach it. 

BUSINESS MEN ean obtain reliable tips which 
lead to business brought in on the follow-up 
plan. 

ANYONE ean gather all that is printed about 
matters of immediate interest, the latest and 
best thoughts from many sources. 

United States Press Clipping Bureau 
153 La Salle St., Chicago, U.S. A. 

Send stamps for our booklet. 

Lil Porvenmr 
(THE BRIGHT FUTURE) 

The New Western Magazine. 

History, Romance, Reality of the West 

A postal card will bring you a sample copy. 

Fifty cents will bring you this magazine until 
January, 1905. 

Write today. 

EI Porvenir Publishing Co. 
DENVER: (Como, 

50 YEARS’ 
EXPERIENCE 

PATENTS 
TRADE MARKS 

DESIGNS 
CopPyYRIGHTS &c. 

Anyone sending a sket ch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly confidential. Handbook on Patents 
sent free. Oldest agency for securing patents. 
Patents taken through Munn & Co. receive 

special notice, without charge, in the 

Scientific American, 
A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms, $3 a 
year; four months, $1. Sold by all newsdealers. 

MUNN & Cp,2¢12roacvas. New York 
Branch Office, 625 F St., Washington, D 

RIP-A-NS Tabules 
Doctors find 

A good prescription 
For mankind. 

The 5-cent packet is enough fot 
an ordinary occasion. The 
family bottle (price GO cents) 
contains a supply for a year. 
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Biltmore 

Forest School 

Biltmore, N. C. 

WW 
Theoretical and practical 

instruction in all branches of 

#\ for over a hundred years have been uni- W applied forestry. 

MW versally recognized as the standard of W ah } 

| ete ie se 2 W Course comprising twelve [ 

a exec lence: 4 consecutive months can be | 

. OUR CATALOGUE—the 103d succes- 24 entered at any time of the | 

# sive annual edition—contains a more : year—no vacations. 

M complete assortment and fuller cultural ¥ 
: : : \ ; ‘thi | 

e directions than any other seed annual 4 Object lessons within the 
mountain estate of George 
W. Vanderbilt, comprising 
120,000 acres, where forestry 
has been practiced since 1895. 

M published. It contains 144 large-size W 

M™® pages, profusely illustrated with half- M4 

#y toneplates. In every respect and without y 

@ exception it is the most complete, most W 

M® reliable and most beautiful of American W 
WN . W ——_—_— 
#. Garden Annuals. We Mail It Free. W | 

a aN AN 
A\\ W 

n J. M. THORBURN & CO. 4 For further information 

Ay W apply to 
a 36 Cortlandt Street . . . New York w fe 
® Ww C. A. Schenck, Director 
eee Sea a2sa223 2222 a2aa2== 

YALE FOREST SCHOOL 
NEW HAVEN, .. CONNECTICUT 

me The course of study in THE YALE FOREST 

SCHOOL covers a period of two years. Grad- 

uates of collegiate institutions of high standing 

will be admitted without examination, provided 

they can show the requisite knowledge of 

Botany, Geology, and Inorganic Chemistry. 

The Summer School of Forestry is conducted 

at Milford, Pike County, Penna.‘ The session in 

1904 will open July :st and continue seven weeks SONS e 
For further information address 

Henry S. Graves, Director, New Haven, Conn. 

PRESS OF JUDD & DETWEILER, WASHINGTON, D. C. 
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CTAMATION OF CATT AND ATKATI LANDS. By THOMAS H. MEANS 



ESTABLISHED IN 1868 

Judd& Detweiler 

Printers 

420-2 Eleventh Street 

Washimeton, 9. ©, 

WE PRINT THIS MAGAZINE 

Field axa Stream 
Edited by EMERSON HOUGH 

America’s Illustrated Monthly Magazine of the 

Rop, Gun, DoG, CANOE, CAMERA, CRUISE, Etc. 

Subscription Price, $1.50 per Year 

15 Cents a Copy of all Newsdealers 

The Mysteries of the Mighty 

Amazon River 
R's the story, graphically penned by 

explorer ALVAH D. JAMES, of the dis- 
coveries and facts brought to light by 

“RIELD AND STREAM’S”’ exploration party 
in the vast, tropical wilderness drained by the 
Amazon. 
From the day when, on the Pacific coast, the 

ascent of the Andes Mountains began, the thrill 
of the narrative is upon you, and never releases 
its hold until the tale ends at the confluence of 
the great river with the Atlantic, 3,600 miles 
from its source. 

Begin your subscription with the superb 
Christmas Number of 1903, containing the first 
installment of this Amazon story. 

Address the Publishers: 

JOHN P. BURKHARD CORPORATION 

35 West 21st Street, New York Dept. F. |. 

= Underwood: =), 

The Underwood Typewriter 

Don’t Write 

in the Dark 

The Underwood has every advantage 

that can be offered by any other machine, 

besides writing in Broad Daylight. It is 

the strongest and best machine made. 

UNDERWOOD TYPEWRITER CO, 

1206 “F’” St. N.W. Washington, D, C. 

Hunter... 

of big game, or an angler, 

you should subscribe to 

Rod and Gun in Canada 

rN te 

ay Sample Copy sent on 

ay application to 

IN 

R ~ 

& W. J. TAYLOR. 

a 603 Craig Street 
IN 

‘ MONTREAL, P. Q. 
& 
“SSSSE SE SSESSSSE SESE SESE 

In writing advertisers kindly mention FORESTRY AND IRRIGATION 



—) SCHOOLS § COLLEGES ENS 
Harvard University 

v 
Ghe Lawrence 
Scientific School 

Announces the establishment 
of four-years’ programme of 

Forestry 

leading to the degree of S. B. 

The School offers also profes- 
sional courses leading to the 
degree of S. B. in Landscape 
Architecture, Architecture, 
Engineering, Mining, Geol- 
ogy, Biology, Chemistry, etc. 

Information about require- 
ments for admission, courses 

of study, expenses, etc., may 

be obtained by addressing 

J. L. LOVE, Secretary 

16 University Hall, Cambridge, Mass. 

N. S. SHALER, Dean 

Illustrations 
FORESTRY AND IRRIGATION has a 

large stock of excellent half-tone cuts, 

duplicates of which can be secured at less 

than half the original cost. Persons 

desiring illustrations on the subjects to 

which this magazine is devoted can save 

time and money by dealing with us. 

EDITORIAL DEPARTMENT 

FORESTRY AND IRRIGATION 
WASHINGTON, D. C. 

California, Alta, Placer County 

AGASSIZ HALL 

is a boys’ Preparatory School in the Sierra Ne- 

vada Mountains. Its boys are encouraged to 

tide, row, swim, fish, hunt, trap, snowshoe as 

out-of-school aids toward developing healthy 

manhood. 

Sie. sa EAS ee 

University of the South 
Sewanee, Tennessee 

et 

DEPARTMENTS 

ACADEMIC MEDICAL 
THEOLOGICAL PHARMACEUTICAL 
LAW PREPARATORY 

x 

The University of the South is situated in the 
center of its woodland domain of 10,000 acres, 
on the summit of the Cumberland Mountains, 
2,000 feet above sea level. 

Open from March to December, the academic 
year being divided intothreeterms. Students 
from other Universities may attend the sum- 
mer session, July 3 to September 26, in any 
department. 

The University domain is being lumbered in a 
Scientific manner under the direction of the 
Bureau of Forestry, U. S. Department of Agri- 
culture, and an unusual opportunity, is afforded 
for the preliminary study offorestry. Sewanee 
presents an exceptionally attractive field for 
the study of geology, and forest and field 
botany. 

For further information address 

THE VICE-CHANCELLOR 

Fourth Edition, Enlarged and Rewritten 

IRRIGATION 
ENGINEERING 

HERBERT M. WILSON, C. E. 

FYTX\HIS work is known as a standard 
authority on the subject, and is one 

of the most complete and well presented 
treatises ever offered in this branch of 
engineering. It is thoroughly revised, 
and the added matter includes the results 
of the new reclamation acts in the United 
States and the recent great developments 
in Egypt. 

Small octavo, 660 pages, 141 full page 
plates—mostly half-tones, 

142 text figures. 

CLOTH $4.00 

JOHN WILEY & SONS 
43 and 45 East 19th Street 

New York City 

In writing advertisers kindly mention Formstry aND IRRIGATION 
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THE AMERICAN 
SPORTSMAN’S LIBRARY 

Under General Editorship of Caspar Whitney 

The Only Library of Sports Adapted to the American Reader 

Complete in 20 volumes, at $2 net per volume 

A partial list of Contributors includes 

Theodore Roosevelt, Dean Sage, Edwyn Sandys, Charles F. Holder, 
F. S. Van Dyke, L. C. Sanford, James A. Henshall, Owen Wister. 

The volumes are illustrated by such artists as 

A. B. Frost, Carl Rungius, L. A. Fuertes, Charles L. Bull, Martin 
Justice, C. F. W. Mielatz, and Tappan Adney. 

Published in two series of 10 volumes each, all uniform, the whole set is a remark- 
able epitome of outdoor life, dealt with authoritatively, yet in simple and untechnical 
language, and in each volume will be found much to interest and instruct the general 
reader. 

Of the FIRST SERIES, those NOW READY are: 

The Deer Family The Water-Fowl Family 

By THEODORE ROOSEVELT and others. II- By L. C. Sanford, L. B. Bishop, and T. S. 
lustrated by Carl Rungius, with maps by Van Dyke. Illustrated by A. B. Frost, L. 
Dr. C. Hart Merriam. A. Fuertes, and C. lL. Bull. 

Salmon and Trout Bass, Pike, Perch, and Others 
By Dean Sage, W. C. Harris, and H. C. By James A. Henshall, M. D. Illustrated 
Townsend. Illustrated by A. B. Frost and by Martin Justice and Charles F. W. Mie- 
others. late 

Upland Game Birds 
By Edwyn Sandysand 7. S. VanDyke. Il- | The Big Game Fishes of the United States 
lustrated by L. A. Fuertes, A. B. Frost, C. | By Charles F. Holder. Illustrated by Chas. 
I,. Bull, and others. F. W. Mielatz and others. 

TO BE READY IN THE FALL 
The Bison, Musk Ox, Sheep, and Goat Family The Bear Family 

By George Bird Grinnell, Owen Wister, By Dr. C. Hart Merriam. Illustrated by 
and Caspar Whitney. Illustrated by Carl Carl Rungius and C. L. Bull. 
Rurgius and others. 

Cougar, Wild Cat, Wolf, and Fox | Guns, Ammunition, and Tackle 
With many illustrations. By A. W. Money and others. Illustrated. 

SECOND SERIES—In preparation 
Photography for the Sportsman Naturalist Baseball and Football 

The Sporting Dog Yachting, Small Boat Sailing, and Canoeing 

The American Race Horse, The Running Horse Rowing, Track Athletics, and Swimming 

Trotting and Pacing | Lacrosse, Lawn Tennis, Boxing, Wrestling, Etc. 

Riding and Driving Skating, Hockey, Ice Yachting, Coasting, Etc. 

SPECIAL OFFER 
This exceedingly interesting and valuable series will be offered for 

a limited period upon very liberal terms. Send $4.00 with coupon 
48 %, Se, Y cut from this magazine and $1 per month for 36 months thereafter, RES ae GO &, and we will send you free of all charges the volumes now ready, 8, "ong %s. and the others as they are issued. The books are good to 0 6% 5S. look at, being tastefully bound in dark green cloth, with 

eee gold ornaments and lettering and gilt top. 
oS. “tO, by 

ae Pn, Ge MACMILLAN COMPANY 
7 

“4, Og 66 Fifth Ave., New York 

In writing advertisers kindly mention FORESTRY AND IRRIGATION 



LET US BE YOUR 
BOOK BUYERS 

De te Is fev ob 

N our plan of serving the readers of FORESTRY AND IRRI- 

GATION we have found so many who have taken advantage 

of our former offer, to furnish books on forestry and irrigation 

subjects that we are broadening the scope of our book depart- 
ment so as to furnish any book a reader may want. 

These books are furnished at publishers’ list prices, and 
will be sent postpaid on receipt of price. We save you postage 
and express charges. 

FORESTRY 

Flora of the Northern U. S. and Canada, Britton and Brown (3 vols.).............. $9.00 
Our Native Trees, Harriet L. Keeler. GSyfaquas Rate fectieenaiey, seve ie tetats bs: esrateua ove tegeusde wes yt dteusls 2.00 
North American Forests and Forestry, “Ernest BTUTI CREME HS carats astciste eee eerie are 2.00 
The Adirondack Spruce, Gifford DineWOr eee aed Mae Certs tee 1.00 
Borest Trees/and Forest Scenery, G. Frederick Schwarz... ..-....00.0020+20000055 1.50 
Mies American Cone-pearers, J. G. Lemimon...2.5 05 6.0.5 cee ses le cweeee ens Res) LOO 
Beowatomheilgpneehrees iG. SVeiiIMOt | i). cairo os als che doe oles Selngaela bed alee. « .50 
Flora of the Southern States, A. W. Pe care: TAY OA ie 6 LENO cD eOIRIG eq ots Cola 4.00 
Trees of the Northern United SLAtES WBE ACAD O Aliana sve stalaaehas iysnnce rks erate seuciele 1.00 
OuneNarionalevarkseafohmevluinenr awe ck we ae ok ee ee NU a ee 5 
Trees of New England, WD AITIERSAUB rOOKS Wy cra es cet ee Oe ee ee nce ar per 1.50 
eiucies of Trees in Winter, Annie Oakes Huntingdon 23 fic .2 605 cots eden ote nee DED 
Manual of Botany, Asa Gray Sed ay otal evans (ansliai io aisle 0. suet SRSISY sys, eaweeliayave nie) edeveres Sis: sey eis 1.62 
TSI BETAS BPG y StS A) STUNDE ee OPP R 1.50 
Pectrserness tae ATA tet em AC INO Wey: p verrca se clerics, ptec hoses Sapir Aya dauctu aver Sehsjauk ok ves F apel hoe Bieee' evade aya 1.50 
Mem Fiber AHO MG teOLG WP IMCHOW. jlo: 2 Sete olson ease ose dee cesta Oasis wate cle oa odie dea eke 1.00 
American Woods, Romeyn Bi Hough (in nine parts), per pant... ..155 12%... sien 5.00 
Practical Forestry, Ota SRb sos caleys eine ht OREN ie > ara Pe ae oO Ene ie meer Panera 1.20 
mmrtoLebOOKIOL Forestry, (Filibert ROEM! . |) ofc. sek ek eo aids ct Saee cy eo oe tie 3 0S cium 1.25 
Beran ea LeenevLees,, |ilia HM llett ROGERS 2. 2s: /c0ngiscaexe c= Goes Seee Sd eueeie ty ws eject oe Bs 3.00 
Economics of Forestry, BEE HETMO War rs oie eT ee eer RIG Ee ee a wate heels 1.50 
Principal Species of Wood, GharlesWEeySnoOwsa sae es Rape eo ele tin etels Fst 5O 
Principles of American Forestry, S77 Om Greene metas) Ant Wyaileat near ed : 1.50 
eres tofession of Forestry, Gifford Pinchot ....6/50.0 322300. ce.k Det es 25 

IRRIGATION 

BetectiotnenerUnited states, HM Newell... 022 oe de. Seale ee es eee e $2.00 
Eometonmiuneitcering prlerbert Ni. Wilson... 2. 52. lea. vse cnet dee tes eon e ces 4.00 
Beeteeetore id ratiace, Sher EG. RIM! ee ec nies ooh See ene eo sed yale Dnyede'e was sc0re 1.50 
Mn aon tor Harivand Garden, Stewart... . 2. ioSos eee esses ee veccccecteeeceen 1.00 
eee eet ee artel Vill COMA AS sree th 2d sls Ge Sew aale hawid Sieh Wis See eladele ip Boles 2.00 
Practical Farm Drainage, PhrartesiG FE MIOti ys soe pesaevesateto ces ¥ololaierciee aie)e cle a/t/aless's 1.00 

If readers desire books not on the above list let us know what they are, 
and we will send them at regular retail price, postpaid. Address 

Forestry and Irrigation 
Atlantic Building Washington, D. C. 

In writing advertisers kindly mention FORESTRY AND IRRIGATION. 



National 

Irrigation 

Association 

Chicago, New York, Washington, 
1707 Fisher Building. 17 Battery Place. 5 and 6 Glover Building. 

© Ff pie base 

THos. F. WALSH, Washington, GEORGE H. MAXWELL, Chicago, 
President. Executive Chairman. 

JAMES H. ECKELS, Chicago, CHARLES B. BOOTHE, New York, 
Treasurer. Chairman Executive Council. 

Guy E. MITCHELL, Washington, 
Secretary. 

The objects of the Assoctation, as set forth in its Constitution, are as follows: 

1. The adoption by the Federal Government of a permanent policy for the reclamation 
and settlement of the public domain, under which all the remaining public lands shall be 
held and administered as a trust for the benefit of the whole people of the United States, 
and no grants of the title to any of the public lands shall ever hereafter be made to any 
but actual settlers and homebuilders on the land. 

2. The preservation and development of our national resources by the construction of 
storage reservoirs by the Federal Government for flood protection, and to save for use in 
aid of navigation and irrigation the flood waters which now run to waste and cause overflow 
and destruction. 

3. The construction by the Federal Government of storage reservoirs and irrigation 
works wherever necessary to furnish water for the reclamation and settlement of the arid 
public lands. 

4. The preservation of the forests and reforestation of denuded forest areas as sources 
of water supply, the conservation of existing supplies hy approved methods of irrigation 
and distribution, and the increase of the water resources of the arid region by the investi- 
gation and development of underground supplies. 

5. The adoption of a harmonious system of irrigation laws in all the arid and semi-arid 
states and territories under which the right to the use of water for irrigation shall vest in the 
user and become appurtenant to the land irrigated, and beneficial use be the basis and the 
measure and limit of the right. 

_ 6. The holding of an annual Irrigation Congress, and the dissemination by public meet- 
ings and through the press of information regarding irrigation, and the reclamation and settle- 
ment of the arid public domain, and the possibilities of better agriculture through irrigation 
and intensive farming, and the need for agricultural education and training, and the creation 
of rural homes as national safeguards, and the encouragement of rural settlement as a remedy 
for the social and political evils threatened by the congestion of population in large cities. 

In writing advertisers kindly mention FORESTRY AND IRRIGATION 



AMERICAN WOODS 
By ROMEYN B. HOUGH, B. A. 

A publication unique in its illustrations, in that they are actual specimens 

instead of pictures, giving literally ‘‘ sermons in trees’’ 

ros 

A VOLUME OF “AMERICAN WOODS” DISPLAYED 

ie page contains three paper-thin sections of actual wood—transverse, radial, and 

tangential—and as these are nearly transparent, they show clearly the structure. They 

are mounted on strong bristol board, which bears the accurate scientific and popular names 

of each specimen shown, together with the common name in German, French, and Spanish. 

The pages on which the speci- 
3933333333322332¢4 NSs332333853532332¢8 
a Peles for . mens of wood are mounted are R Gleraat ise te 

a BOTANISTS : separate, to facilitate examina- e SCHOOLS 

gy WOODWORKERS ¥ tion and comparison one with COLLEGES 4 
M® LUMBERMEN YW a MUSEUMS WY 
® FORESTERS W another, and in order that they os LIBR ARIES and = 
as w fy 
3 ARCHITECTS W may be used in direct connec- # PRIVATE 
® BUILDERS ea ae { COLLECTIONS 

4 ‘ tion with the text which ac- is ASESESESEESSEEEE Z MESSESSSESCEEEEEL 
companies each volume. 

Nine parts of this great work have been issued and are ready for delivery ; others 

will follow at the rate of one or two parts per year. Each part contains at least three 

specimens each of 25 species, with illustrated text. 

The following are the net prices per part: 

Green or brown cloth, imitation morocco, $5.00. Half-morocco, $7.50. 

Atlantic Building, Washington, D. C. 

In writing advertisers kindly mention FORESTRY AND IRRIGATION 



JOHN SHERMAN @ CO. 
Successors to Real Estate Department 

FORESTRY AND IRRIGATION 

ie 

Timber and 

Mineral Lands 
in all parts 
of the United States 

: for sale 

Southern Pine 

and Cypress Lands 
a Specialty 

oe 

If you BUY 
want to SELL 

Make known your wants. We 
pai ee 

will use every endeavor 
ee Eee 

to meet them 

w 

No charge is made for advertising 

or services rendered -unless sale is 

made, when the commission agreed 

upon will be expected. 

9% 

If reference is desired as to our 

integrity, etc., inquiry may be made 

of any Bank or Trust Company in 

Washington, D. C. 

Ce 

See our detailed advertisement 

in back of this number for some of 

our choice investments. 

se 

1413 G Street N. W. 

Washington, D.C. 
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Forestry and Irrigation 
H. M. SUTER, Editor and Publisher 

CONTENTS FOR MARCH, 1904 

A LOG JAM FROZEN FAST SC en eee ett basen abut. LP ONLTSPLCCE 
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NEWS AND NOTES. 

The Crisis at Last spring more than 
Albany. half a million acres of 

forest land in northern 
New York were ravaged by fires result- 
ing from the unparalleled drought and 
the carelessness and viciousness of 
human kind. 

The railroads, seemingly in arrogant 
consciousness of power, broke almost 
every provision of the law relating to 
the precautions to be observed by them 
within forest lands. They were respon- 
sible for more than 50 per cent of the 
acreage burned in the Adirondacks, but 
so far they have escaped scot-free with 
the exception of private suits for dam- 
age. 

The railroads are the greatest danger 
which threatens the welfare of New 
York forests. Next in order come the 
careless use of fire in fallowing, and in- 
cendiarisin arising from the growing re- 
sentment the natives feel toward the en- 
croachments of gréat private game pre- 
serves upon hunting grounds formerly 
free to all. 
New York stands at the parting of the 

ways. The time has come when she 
must either adopt an up-to-date, vig- 
orous, rational policy in regard to the 
forests of the Adirondacks and the Cats- 
kills, or else relinquish the worthy posi- 
tion which for years has distinguished 
her among all the states as the foremost 
in matters of forest economics. 

Her forest laws have never been per- 
fect. Their claim to merit is based 
largely on comparison with other states, 
which have either worse laws or none at 
all. They can no longer endure com- 
parison with those states which are about 
to enact codes based on the recommen- 
dations of experts in forestry. 

The existence of the SenateCommittee 

on Forest Policy (whose report appears 
in this number) is a hopeful sign. We 
do not doubt the ability or zeal of its 
chairman, Senator Brown. The recom- 
mendations are good, although almost 
too conservative considering the value of 
the property whose safety depends upon 
them. Nothing less willsuffice, and yet 
we can hardly hope that bills based upon 
them will ever become law, unmodified 

and unmutilated, considering the oppo- 
sition and the pitfalls which surely await 
them in the Legislature and elsewhere. 

If the severe lesson of last year does 
not arouse the people of the state and 
their representatives to vigorous and 
well directed action for the protection of 
the forests at this time, there is indeed 
little hope for the Adirondacks. Condi- 
tions there will not improve by being let 
alone. One more catastrophe like that of 
1903, and there will be little left worth 
protecting. 

If a good law is secured it is up to the 
governor tosee that it is rigidly enforced. 
There is too much regard for the feel- 
ings of powerful corporations in New 
York. For the sake of New York’s for- 
ests we could wish that Mr. Roosevelt 
were governor still. 

If the present opportunity is allowed 
to pass, a lasting stigma should and will 
restuponthe Legislature ; theoldexcuse 

of ignorance is no excuse now. There 
are plenty of Americans who know very 
well what needs to be done, and there 
can be no defense for the enactment of 
any more such confessions of impotence 
as the constitutional clause at present 
in force, which evident fear of timber 
frauds has so encumbered with prevent- 
ives that it defeats itsown true purpose 
by preventing the necessary care of the 
forest lands. 
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Important A recent important decis- 

Desert-land ion affecting entries made 

Decision. under the desert-land act 
by the Secretary of the In- 

terior is contained in the following letter 

to the Commissioner of the General 

Land Office : 

The Commissioner of the 
General Land Office. 

Sir: By decision of July 23, 1903 

(22-2207), the. department ac- 
cepted the final proof of John Cunning- 
ham under his desert-land entry for the 
Ss 4 cof sthes Ne. 24sec. 21 je the 
S. W. 4% of the N. W. &% and the N. % 
Gi the, Ou Ws. sec. 22.) 1 Ag Ne IR. 
108 W., Landor, Wyoming, land dis- 

EnIct. 
It is possible that some expressions in 

that decision may be taken as indicat- 
ing a purpose to encourage the offer and 
sanction the acceptance of final proofs 
in desert-land entries that do not clearly 
establish a strict compliance with all the 
requirements of law. Sucha result was 
not contemplated when that decision 
was rendered, nor does the department 
intend that there shall be any relaxation 
in the enforcement of the requirement 
that such proofs shall conclusively dem- 
onstrate that the law and regulations 
governing such matters have been com- 
plied with in every essential particular. 

Possibly the proof in that case was 
not so clear and explicit as such proofs 
should be; yet it is not deemed neces- 
sary or advisable to recall the decision 
accepting it for further consideration for 
the purpose of laying down with greater 
exactness the proper rule to be observed 
in passing upon final proofs in desert- 
land entries. 

Proof which shows that because of 
irrigation there is, on the land oa 
marked increase in the growth of grass,”’ 
or that ‘‘grass sufficient to support 
stock has been produced on all the land,’’ 
will not be accepted as showing a com- 
pliance with that provision of the amend- 
atory act of 1891 (26 Stat., 1095) ‘that 
proof be further required of the culti- 
vation of one-eighth of the land.’’ Act- 
ual tillage must, as a rule, be shown. 
If, however, it be shown, and it must 
be made to conclusively so appear, that, 
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because of climatic conditions, crops 
other than grass can not be successfully 
produced, or that actual tillage of the 

soil will destroy or injure its productive 
qualities, the actual production of a 
crop of hay of merchantable value, as a 
result of actual irrigation, may be ac- 
cepted as sufficient compliance with the: 
requirement as to cultivation. 

That the entryman has an absolute 
right to sufficient water to successfully 
irrigate the land; that the system of 
ditches to conduct the water to and dis- 
tribute it over the land is adequate for 
those purposes, and that the land has 
been actually irrigated for a sufficient 
period of time to demonstrate the sufh- 
ciency of the water supply and the ef- 
fectiveness of the system are essential 
facts which must in all cases be clearly 
established by the proofs. 

You will take such measures as may 
be proper to bring these matter’ to the 
attention of the local land officers. 

Very respectfully, 
E. A. HITeHcocK, 

Secretary. 

This decision will be of great aid to 
the reclamation service in protecting 
the lands withdrawn in connection with 
the various Federal irrigation projects. 
Desert-land entries made prior to these 
withdrawals and coming within their 
areas will have to come up to the pre- 
scribed standard or be canceled. 

& 

Death of Henry Michelsen, su- 
Henry pervisor of the Pike’s 
Michelsen. Peak Forest Reserve, 

B died February. 109) Jom 
pneumonia, at his home, in Denver, 
Colorado, aged 56 years. 

Mr. Michelsen was born in Schles- 
wig-Holstein. He had a remarkable 
career, and had traveled a great deal 
in the old world and obtained a general 
knowledge and education much above 
the average. 

He became a citizen of the United 
States in 1869, and the same year en- 
tered upon his work as a railroad man, 
which occupation he followed in various 
positions and localities for more than 
thirty years. 
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He helped build the International 
and Great Western, and was promi- 
nently connected with the Galveston, 
Houston and Henderson road, in Texas. 

Later, until 1898, he had charge of 
the freight business of the Colorado and 
Southern. In July, 1902, he became 
supervisor of the Pike’s Peak group of 
reserves. His personal energy and un- 
derstanding of his work soon made his 
reserve known as a model of adminis- 
tration. 

Mr. Michelsen was a student of for- 
estry, geology, political economy, and 
kindred topics. Hespent much time in 
preparing articles upon these subjects, 
which attained considerable circulation 
in the magazines. 

At the time of his death he was vice- 
president of the American Forestry As- 
sociation for Colorado, and of the Colo- 
rado Forestry Association as well. He 
was also a member of the National Irri- 
gation Association, the American Asso- 
ciation for the Advancement of Science, 
and of the National Geographic Society. 

& 

The tenth annual exhibi- 
tion of the Sportsmen’s 
Exposition Company, 

which was held at Madison Square 
Garden, seemed to take the public fancy 
quite as strongly as did its predeces- 
sors. 

Exhibits crowded the entire available 
space, and the center was occupied by 
a great tank, upon which canoe races, 

tilting, and birling were carried on. 
This artificial lake also allowed of the 
display of launches and automobile 
boats. 

The east end of the garden was made 
to represent a mountain scene, through 
which dashed a real stream, which 
turned the wheel of an old mill and 
passed on to supply one of the tanks. 

Guides from all the famous sporting 
regions maintained model camps, as has 
been the custom at previous shows, and 
much greenery was in evidence. 

A feature was the fly-casting contests, 
which took place every day under the 
rules of a special committee. The show 
began February 19 and lasted until the 
fifth of the present month. 

The Sports- 
men’s Show. 
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Development Red gum (Liguidambar 
of Red Gum. styraciflua) is rapidly 

gaining in favor with 
the lumber trade. Nearly every issue of 
the lumbermen’s journals pay increased 
attention to the interests of those who 
manufacture it and the increased capital 
and brains devoted to its introduction 
and to the overcoming of certain preju- 
dices against it. ‘‘ Doubtless,’’ says an 
exchange, ‘‘the scarcity of other staple 
and higher-priced materials has had 
something to do with the interest that 
has lately been manifested in gum. A 
few manufacturers, firmly convinced of 
success, have for several years past en- 
countered the usual difficulties to be met 
in introducing any new thing, until by 
degrees the objectionable features have 
practically been overcome. Efforts of 
individual concerns have been combined 
and a systematic educational campaign 
has been started. First of all, uniform 

grades were necessarily established, and 
to facilitate this work the Dressed Gum 
Lumber Manufacturers’ Association was 
organized by a small body of determined 
men, honest in their conviction that 

gum, properly treated and carefully se- 
lected, is unquestionably the best suited 
medium-priced wood for building ma- 
terial obtainable, not even excepting 
yellow pine. Tests, indoors and out, 
have demonstrated the truth of these 
statements, and the increasing number 
of satisfied users is fast adding pre- 
ponderance to these arguments.’’ 
Among the main objections which 

have kept gum in the background here- 
tofore are its tendencies to warp and to 
discolor in drying, making necessary 
certain preventive treatment which is not 
employed with other woods. To prevent 
discoloring, girdling is practiced by some 
operators. Others claim to secure the 
same brightness of lumber by felling 
only in the winter. 

On account of the growing interest in 
gum and the valuable substitute which 
it offers for other hardwoods now _be- 
coming scarce, the Bureau of Forestry 
has lately begun to investigate the stand 
and properties of this wood and the 
present marketing conditions. It is 
hoped that the investigations will result 
in the collection of information valuable 
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to both the trade and consumers as soon 

as the field notes can be properly worked 

up. The work isin charge of Mr. Alfred 

K. Chittenden, who is at present in the 

field with a party on the Santee River 

in South Carolina. A second party is 

at work in Missouri. 

* 

Canadian It is announced that the 

Pacific’s Canadian Pacific Rail- 

Enterprise. way is preparing to re- 
claim a large tract of 

land located a little east of Calgary, in 

Alberta. ‘The tract is 150 miles long 

by 60 miles wide and contains 5,700,000 

acres. 
The preliminary surveys are complete 

and it is estimated that about 1,500,000 
acres can be put under irrigation at a 
cost approximating $3.00 per acre. 

* 

An open meeting of the 
Societyof American For- 
esters was held at the 

residence of Mr. Gifford Pinchot, Thurs- 
day, February 11. 

The first speaker was Mr. John 5S. 
Foley, who, in the absence of Mr. Ra- 
phael Zon, presented for the latter gen- 
tleman an interesting study of chestnut 
carried on over parts of Anne Arundel, 
Calvert, Charles, and Prince George 
counties, in Maryland. The discussion 

was illustrated by novel diagrams based 
on the curves secured from the surveys, 
and included comparative data secured 
from seedling and coppice growth. 

Mr. Charles A. Scott, in charge of the 
planting reserve at Halsey, Nebraska, 
outlined the work which has been done 
in establishing the forest nursery at that 
point, with a general statement of the 
methods employed in raising the seed- 
lings, results secured in planting in the 
Sand Hills, and the expense per 1,000 
seedlings of the various operations. 
The original nursery has received two 
additions, one of which employs a new 
style of movable sun-screens. 

The following Thursday the meeting 
took place in room 135, in the offices of 
the Bureau of Forestry. 

Mr. Potter named the ten principal 
objections which are offered to the estab- 
lishment of forest reserves, and showed 

Meetings 
of Foresters. 
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the mistaken conceptions which are so 
largely responsible for this opposition. 

Mr. H. J. Tompkins talked of the 
California forests from the point of view 
of a fire study. He believes that the 
incessant surface fires are out of all 
proportion to the needs of the situa- 
tion, and are the result of the most gen- 
eral carelessness and indifference. The 
troublesome and useless chaparral is 
largely due to the action of repeated 
fires. ‘Ihe most obvious remedy is first 
to decrease the number of fires, in order 
to accomplish which the people must be 
made to realize the harm done by even 
light burns. 

Mr. Hodge gave a general outline of 
the plan for protection of California 
forests, the field work for which was 
partly done last summer under his su- 
perintendence. 

Mr. Sudworth read resolutions on 
the death of Mr. W. C. Whitney, an 
associate member of the Society, which 
were adopted by the members present. 
It was ordered that a copy be sent to 
the bereaved family, and that the reso- 
lutions be spread upon the records of 
the Society. 

* 

Extraordinary. The eight corner poles 

Timbers. that are to support the 
Washington State build- 

ing at the World’s Fair at St. Louis 
have arrived. Seven of the poles are 
100 feet long; the eighth is r1o feet 
long. Each is squared to 24 inches for 
its full length. 

With the poles camea round pole, 100 
feet long, which will be used as the 
flag-staff for the Hoo-Hoo House. The 
poles are of Douglas fir, weigh 21,120 
pounds, and contain 5,200 feet of tim- 
ber. They were shipped on four flat 
cars from Skagit county, near Tacoma, 
and the freight bill was $1, 100. 

The eight squared timbers are said to 
be the most valuable pieces of timber, 
aside from rare woods, evercut. Their 
great value liesin their length. It is 
not unusual to find a tree that will yield 
around and tapering pole of 100 feet 
long, but it is very unusual to find one 
which will permit of being squared to 
24 inches for 100 feet of its length. 
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The World’s It seems that the space 
Fair. allotted to forestryin the 

Palaceof Forestry, Fish, 
and Game is not likely to prove sufficient 
for all the exhibits entered. On this 
account a part of the exhibits will be 
installed in the building of the House of 
Hoo-Hoo. 

In addition to the exhibits of the 
states and the United States previously 
mentioned in these columns, the manu- 
facturers of forest products, such as 
wooden ware, cooperage, basketry, wood- 
pulp, wood-alcohol,turpentine,and resin, 
need a great deal of room. 

The outdoor display of forest man- 
agement, forest extension, and such 

forest products as are too large for ac- 
commodation in the building already 
requires 15 acres of space. 

& 

We have become so ac- 
customed in the past few 
years to hear only depre- 

ciatory and apologetic mention of our 
progress in the art of forestry, that it is 
distinctly refreshing to encounter a more 
hopeful view of American ability and ac- 
complishment along this line. 

Such comment is the more grateful in 
that it comes from an old-world critic. 

As Others 
See Us. 
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A recent issue of the /zdian Forester 
speaks as follows of the work of the 
Bureau of Forestry in the Philippines : 

‘“We note that our American cousins 
have imported some of their character- 
istic dash and up-to-dated-ness into their 
newly acquired possessions, and the for- 
est department of the islands appears to 
have already commenced work on the 
best possible lines. The American Bu- 
reau of Forestry has inspected the forests 
and prescribed rough plans of working 
under which a royalty is charged on 
all trees felled, and only those trees 
which have previously been selected and 
marked by the department can be felled 
and logged by the lumbermen. The for- 
ests are thus preserved from that reck- 
less and extravagant cutting which so 
often follows the taking over and open- 
ing out of acountry bya highly civilized 
power. There can be little doubt of the 
value of the American Bureau of For- 
estry. India still sits and waits for 
hence es 
Would it not be as well for us to give 

up the Uriah Heep attitude for a while ? 
It is liable to become chronic otherwise, 
though we know well that Europeans 
would select any other trait than meek- 
ness for our national characteristic. 
We need not close our eyes to our 

— = 

A MOUNTAIN RESERVOIR FED FROM ETERNAL SNOWS. 
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present imperfections, nor lose sight of 

the fact that there isa big job ahead, 

but we should at least recognize the fact 

that a great work has already been done 

in giving its present irresistible force to 

the movement which will finally place 

American forests on a safe and rational 

basis of management. 

a» 

Dispatches from Albu- 
querque and Las Vegas, 
New Mexico, say thata 

fierce forest fire broke out on the Las 

Vegas grant, about 18 miles from Las 

Vegas and close to the Pecos Reserve, 

early on the morning of February 13. 

The rangers and all available aid im- 

mediately began to fight the flames, 

which were driven by a strong wind. 

The country was very dry and-the fire 

fighters were unable to make any effect- 

ive resistance to the fire, which burnt out 

on the morning of the fifteenth. 
The loss includes many thousands of 

dollars’ worth of pine timber and lumber 
and two ranch houses, with all their ad- 
jacent buildings. The village of Las 
Dispensas was saved by a shift of wind. 
It is believed that considerable stock 
perished. 

February 
Forest Fire. 

* 

The kindly interest of 
our readers is evinced 

by two letters from the West drawing 
attention to an error and an omission in 
recent notes of forest fires in California. 
It isa matter of regret that the only 
source of information on these matters 
(the leading newspapers of the region) 
has proved so unreliable. Any such 
corrections are always welcome. 

From a trustworthy source we have 
had a letter stating that accounts of the 
Fredalba fire in January were grossly 
exaggerated. It says: ‘‘The area 
burned over was 3,500 acres instead of 
40,000, as formerly reported, of which 
1,500 acres were in the San Bernardino 
Reserve. Practically no standing tim- 
ber was destroyed, the burn being con- 
fined to cut-over land and chaparral. 
The Brookings Lumber Company lost 
2,000,000 feet of sawed timber instead of 
5,000,000. The cause was undoubtedly 
the carelessness of the men in charge of 
donkey engines on the Brookings works, 

Errata. 
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and the company advanced the theory of 

incendiarism to cover the guilt of their 

own men. 
“The Brookings Lumber Company 

isa curse to the reserve, and they should 

be made responsible for the damage the 

fire caused. Their carelessness and in- 

difference is notorious, and their lum- 

bering is a systematic process of devas- 

tation.’’ 
Another letter from California states 

that we have made no mention of ex- 

tensive fires in Shasta county during 

August, September, and October, 1903, 

which involve more than 30,000 acres 

of land owned by the United States, 

T. B. Walker, Buick and Wengler, and 

the Mountain Copper Company. The 
cause of these fires is said to be incen- 
diarism on the part of local cattlemen, 
who wished to drive out encroaching 
bands of sheep and goats. 

* 

Forest Reserve Ranger G. B. Coleman 

Personals. hasbeen placed incharge 
of the western division 

of the Washington Forest Reserve. 
Ranger Geo. W. Milham is in charge of 
the eastern division of the same reserve. 

Ranger Louis F. Mosimann has been 
transferred from the Gila River Forest 
Reserve to the Peeos River Forest Re- 
serve, in New Mexico. Ranger Ernest 
E. Wright has been transferred from 
the Lincoln Reserve to the Gila River 
Reserve. 

Forest Inspector R. H. Charlton is 
initiating administration of the Aqua- 
rius Reserve, in Utah, and the Poca- 
tello Reserve, in Idaho. 

Forest Inspector Louis A. Barrett 
has left Washington for examination 
of reserves in the Southwest. | 

Ranger W. D. Edmandston has been 
placed in charge of the Pike’s Peak 
group of reserves. 

Supervisor E. F. Morressey, of the 
Wichita Reserve, has recently been 
granted an advance in salary. 

Harry T. Britten, formerly employed 
as a ranger in the Yosemite National 
Park and who was accidentally shot 
and incapacitated for active duty in 
patrol, has been assigned to employ- 
ment in the office of Forest Superin- 
tendent C. S. Newhall. 
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ARTHUR POWELL DAVIS, 

SUPERVISING ENGINEER OF THE U. S. RECLAMATION SERVICE. 

RTHUR POWELL DAVIS was born at Decatur, Ill., February 9, 1861, the son of John 
and Martha P. Davis. He was educated at the Junction City (Kans.) High School, 
afterward graduated at the State Normal School, Emporia, Kans., and still later studied 

engineering subjects at Columbian University, Washington, D. C. From 1884 to 1894 he was 
a topographer in the Geological Survey, conducting surveys and explorations in Arizona, New 
Mexico, and California. From 1895 to 1897 he was a hydrographer in charge of government 
stream measurements, and has been in charge of the hydrographic examination of the Nica- 
ragua and Panama Canal routes since 1808. 

While Mr. Davis has been closely identified with the reclamation work as a whole, his 
efforts in connection with the Tonto Basin project in the Salt River Valley, Arizona, have at- 
tracted wide attention, as it is an extremely interesting piece of work, both from an engineering 
and economic standpoint. His present high position has been attained at an early age, which 
assures the country his services for many years to come. 
Both by training and inclination Mr. Davis is well fitted for a leading part in the great 

work of government reclamation of arid lands, which is now well under way. He isof that type 
of men which have built up the U. S. Geological Survey into what has come to be very generally 
considered the most effective bureau in the government. For the last twenty years, during 
which the Survey has made its greatest advances, Mr. Davis has been in its service continuously. 



REPORT OF PUBLIC LANDS COMMISSION. 

A PRELIMINARY STATEMENT, WHICH CONTAINS REC- 

OMMENDATIONS FOR CHANGES IN THE EXISTING 

LAND LAWS—TRANSMITTED TO CONGRESS WITH THE 

PRESIDENT’S LETTER OF APPROVAL, MARCH 7, 1904. 

To His Excellency Theodore Roosevelt, 

President of the United States. 

Sir: This Commission, appointed 

October 22, 1903, to report to you upon 

the condition, operation, and effect of 

the present land laws, and to recom- 

mend such changes as are needed to 

effect the largest practicable disposition 

of the public lands to actual settlers 

who will build permanent homes upon 

them, and to secure in permanence the 

fullest and most effective use of the re- 

sources of the public lands, respectfully 

submits the following partial report : 

MEETINGS OF COMMISSION. 

During the month of December, 1903, 

the Commission sat in the office of the 

Commissioner of the General Land 

Office to receive recommendations and 

hear the arguments of all who might 

appear before it. Notice of these sit- 
tings was published through the press 
and special invitations to be present 
were extended to the Public Lands Com- 
mittees of the Congress. Senators and 
Representatives and others appeared 
before the Commission. 

In January, 1904, Messrs. Pinchot and 
Newell, of the Commission, attended 

the meetings of the National Livestock 
Association and of the National Wool- 
growers’ Association in Portland, Oreg., 
and participated in the sessions of those 
associations. Returning, they also vis- 
ited Sacramento, Cal.; Reno, Nev.; 
Salt Lake City, Utah; Denver, Colo. ; 
Cheyenne, Wyo., and conferred with 
governors, state land boards, public 
officials, and citizens generally, and dis- 
cussed the questions under considera- 
tion by the Commission. Upon the re- 
turn of Messrs. Pinchot and Newell to 

Washington the meetings of the Com- 
mission were resumed. 

ANTIQUATED LAND LAWS. 

The information obtained by the 
Commission through the conferences in 

the West and the hearings in Washing- 
ton discloses a prevailing opinion that 
the present land laws do not fit the con- 
ditions of the remaining public lands. 
Most of these laws and the departmental 
practices which have grown up under 
them were framed to suit the lands of 
the humid region. The public lands 
which now remain are chiefly arid in 
character. Hence these laws and prac- 
tices are no longer well suited for the 
most economical and effective disposal 
of lands to actual settlers. 

TIMBER AND STONE ACT. 

Under the act of June 3, 1878, gen- 
erally known as the Timber and Stone 
Act, there has lately been an unusual in- 
crease in the number of entries, which 

can not be accounted for by an increase 
in the demands of commerce or by any 
unusual settlement of the localities in 
which the greater part of the entries 
were made. In 1902 there’were 4,022 
entries under this act, aggregating 545,- 
253 acres, while in i903 there were 
12,249 such entries, aggregating 1,765,- 
222 acres. A very large proportion of 
these entries were upon timbered land. 
The law was enacted to meet the de- 
mands of settlers, miners, and others 
for timber and stone for building, min- 
ing, and other purposes. There is 
much evidence, however, going to show 
that many entries have been made for 
purposes not contemplated by the Con- 
gress. 

Under this law no residence upon nor 
cultivation of the tract entered is re- 
quired. An application is made at the 
local land office in the district in which 
the land is situated to purchase 160 acres, 

or less, of land which it is alleged is 

chiefly valuable for the timber or stone, 
as the case may be, which it contains. 
Advertisement is made for sixty days, 
naming a date upon which evidence will 
be offered before the local land officers 
to prove the character of the land. Upon 

(106) 



1904 

the day named such proof is offered, and, 
if deemed sufficient and there being no 
protest nor allegation of fraud or collu- 
sion, payment at the rate of $2.50 per 
acre is made and final receipt is issued. 
This practically concludes the transac- 
tion, the issuing of the patent following 
in due course of time. 

The only grounds upon which the 
entry by a qualified entryman would be 
refused are either that the land is not 
chiefly valuable for timber or stone, or 
that entry is not being made for the sole 
use and benefit of the entryman, but for 
speculative purposes. As the entries 
under this act are generally made for the 
timber which the land contains, proof is 
seldom lacking that the land is chiefly 
valuable for timber. It is very difficult 
to prove collusion or that the entry was 
made for speculative purposes, although 
it is apparent that many such entries 
have been made. 

In the case of United States v. Budd 
(144 U. S., 154), in a decision made in 
March, 1892, the United States Supreme 
Court said (syllabus quoted) : 

(1) That all the act of June 3, 1878, 
denounces is a prior agreement by which 
the patentee acts for another in the pur- 
chase. 

(2) That M. might rightfully go or 
send into that vicinity (the vicinity of 
the land) and make known generally to 
individuals a willingness to buy timber 
land at a price in excess of that which 
it would cost to obtain it from the gov- 
ernment, and that a person knowing of 
that offer might rightfully go to the land 
office and purchase a timber lot from the 
rovernment and transfer it to M. for 
the stated excess without violating the 
act of June 3, 1878. 
The Commission believes that Con- 

gress did not intend that this law 
should be used for the acquisition of 
large tracts of valuable timber land by 
individuals or corporations, but it has 
been used for such purposes. Careful- 
ness and vigilance in its administration 
can not prevent its being so used. A 
sreat number of such entries were re- 
cently suspended, but the most rigid 
investigation failed to show that any 
considerable proportion of them had 
been made in violation of the law, and 
the suspensions were removed. The 
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fact remains, however, that many of 
these entries were made by non-resi- 
dents of the state in which the land is 
situated, who could not use the land 
nor the timber upon it themselves, and 
it is apparent that they were made for 
speculative purposes and will eventually 
follow the course taken by many pre- 
vious similar entries and become part 
of some large timber holding. 

While this law is adapted to and 
chiefly used for the acquisition of tim- 
ber land, many entries have been made 
under it where it was alleged that the 
land is chiefly valuable forstone. There 
is no doubt that the land in a very large 
proportion of such entries was not de- 
sired on account of the stone which it 
contained, but for the purpose of ob- 
taining control of water or to add to 
other holdings. There are, moreover, 
other laws under which land containing 
stone may be entered. 

Our conclusion is that the law is de- 
fective, because even when properly 
administered it may be used for pur- 
poses for which it was never intended, 
and we recommend its repeal. 

If the timber and stone act is repealed 
some legislative enactment will be neces- 
sary providing for acquiring timber upon 
the publiclands. The manner in which 
timber upon Indian lands has recently 
been disposed of suggests a plan for the 
disposition of this timber upon the pub- 
liclands. The timber is advertised and 
sold to the highest bidder, with the re- 
sult that the market price has been ob- 
tained. 

Some means should be provided by 
which the matured timber upon the un- 
reserved public lands may be sold, not 
only for the use of individuals, but also 
to supply the demands of commerce. 
There is now a provision of law for the 
free use of timber in limited quantities 
for domestic and mining purposes which 
meets the requirements of those needing 
small quantities, but there is no provision 
for the sale of timber except from forest 
reserves. 

RECOMMENDATION OF SALE OF TIMBER. 

We recommend the enactment of alaw 

under which it shall be lawful for the 

Secretary of the Interior to sell to the 
highest bidder, at public outcry or oth- 
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erwise, under such rules and regulations 

and subject to such conditions and re- 

strictions and in such quantities as he 

may prescribe, the right to cut and re- 
move, within such period of time as he 

may fix, any timber from any unappro- 
priated, nonmineral, surveyed public 

lands, after first having had such timber 
duly appraised, and after giving public 
notice of the time, terms, manner, and 

place of such sale; that he shall have 
power and authority to reject any and 
all bids offered at any such sale, and 
that it shall be unlawful for any pur- 
chaser at such sale to sell, transfer, as- 
sign, or in any manner alienate the 

rights secured by him under this act, 

except as authorized by said Secretary; 

that the act entitled ‘‘An act for the sale 
of timber lands in the States of Califor- 
nia, Oregon, Nevada, and Washington 
Territory,’’ approved June 3, 1878, and 
all acts amendatory thereof be repealed, 
and that no lands valuable chiefly for 
timber shall hereafter be patented under 
the commutation provisions of the home- 
stead laws; that any person who vio- 
lates any of these provisions, or any 
regulation or requirement prescribed 
pursuant thereto, shall forfeit to the 
United States all benefits conferred and 
all moneys paid by him, and that any 
right to cut and remove timber which 
he may then hold shall be canceled and 
revoked. 

COMMUTATION CLAUSE OF THE HOME- 

STEAD ACT. 

Much evidence has been submitted 
tending to show that in the prairie 
states, where it has been most used, the 
commutation clause of the Homestead 
Act has been of advantage to the settler 
without causing serious loss to the gov- 
ernment. On the contrary, the govern- 
ment has been pecuniarily benefited by 
it, because under this act the land is 
paid for in cash after fourteen months’ 
residence, while without commutation 
the entryman would receive a patent 
after five years’ residence without pay- 
ing for the land. It is no doubt true 
that the great majority of commutations 
are made in order to get a title to the 
land, upon which money could be bor- 
rowed for its improvement. 
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There have been abuses of this law 
as of other land laws, but principally in 
connection with entries made upon tim- 
ber lands. It has furnished a conven- 
ient means by which an_ individual 
could obtain title to 160 acres of valu- 
able timber land which could be readily 
sold for more than it had cost. In this 
way large holdings have been acquired. 

The timbered areas of the public 
lands of to-day are generally in moun- 
tainous regions, and are not susceptible 
of a high state of cultivation after being 
cleared of timber. Entriesof such land 
are seldom made for farming purposes, 
but if it is desired to do so the settler is 
permitted, under the law and regula- 
tions, to sell any surplus timber upon 
his claim, the proceeds of which can be 
used in its improvement. This is a 
source of revenue available immediately — 
after entry and one which is not enjoyed 
by the settler upon prairie land. 

Our investigations respecting the op- 
erations of the commutation clause are 
stillin progress, and we are not prepared 
at this time to recommend its repeal. 
We are, however, satisfied that no seri- 
ous hardship will be imposed upon the 
actual settler by prohibiting the patent- 
ing, under its provisions, of lands chiefly 
valuable for timber. 

DESERT-LAND LAW. 

The Commission is of the opinion that 
the Desert-Land Taw should, for the 
present at least, be allowed to stand, with 
a few changes in detail. With the expe- 
rience of the past for guidance, it is pos- 
sible to enforce this law so that its essen-- 
tial provisions shall be complied with. 
When this is done it is evident that the 
entryman will have earned a patent at 
an expense too great for speculative 
purposes. 

The number of entries is not so large 
as to preclude actual inspection of each 
by an agent of the government before 
final proof is accepted, and the required 
expenditures for reclamation are of such 
a character as to be easily ascertained. 
Hspecial attention should be directed to 
the proof that an adequate and perma- 
nent water supply has been provided. 

There is one defect in this act which 
should be remedied at once. ‘The act of 
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March 3, 1891 (26 Stat., 1095), permits 
the assignment of entries, and to invali- 
date an entry the illegal intent must as- 
sume some tangible form prior to entry. 
The mere fact that a contract to sell is 
made after the entry, or any other ar- 
rangement whereby the lands are held 
for some other person, does not warrant 
cancellation. This feature of the law 
is the chief objection that might be 
urged against it. 

The right to assign an entry is not in 
harmony with the fundamental princi- 
ple underlying the public-land laws that 
entries should be made for the exclusive 
benefit of the entryman and not for the 
benefit of any other person, and*its ex- 
istence practically abrogates the restric- 
tion of the act limiting one person to one 
entry in a compact form, the only actual 
limitation being to 320 acres, which 
might embrace a number of noncontigu- 
ous tracts taken by assignment. 

The interest of the government and 
of the actual settler will be protected 
and promoted by a repeal of so much of 
the act of March 3, 1891, as permits the 

assignment of desert-land entries. 

AGRICULTURAL LAND IN FOREST 

RESERVES. 

However carefully the boundaries of 
forest reserves may be selected, it is 
practically inevitable that more or less 
agricultural land should be included. 
Such land usually lies in the narrow 
valleys of the rivers. Its occupation for 
agricultural purposes is in the interest 
of the region in which it lies and of the 
settlers who would make homes upon it. 
The presence of the latter in the reserves 
would, under wise laws, operate distinctly 
for the protection and general advantage 
of the reserves. It is essential to the 
prosperity of the public-land states both 
that the forest reserves should be main- 
tained and that all of the land within 
their borders should be put to its best 
use. To exclude all agricultural lands 
by Presidential proclamation is not fea- 
sible, because of their small area, scat- 
tered location, and irregular bounda- 
ries. Therefore we recommend that such 
lands be opened to agricultural entry in 
the following way : 

That the Secretary having supervis- 
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ion of forest reserves may, upon appli- 
cation, or otherwise, ascertain, list, and 
describe, by metes and bounds or other- 
wise, lands within such reserves which 
are chiefly valuable for agriculture, and 
that the lands so listed may, at the ex- 
piration of ninety days from the filing 
of such lists in the land office of the land 
district in which they are situated, be 
disposed of to actual settlers under the 
homestead laws only, in tracts not ex- 
ceeding 160 acres in area and not exceed- 
ing 1% miles in length ; that when such 
lands are ascertained and listed upon the 
application of any person qualified to 
make homestead entry, such applicant 
may settle upon and entey such lands 
thirty days after the date of such filing ; 
that no person settling upon, entering, 
or occupying such lands shall thereby 
have a right to use any other lands 
within such reserve for grazing or other 
purposes; that any entryman desiring 
to obtain patent to any lands, described 
by’metes and bounds, entered by him 
under the provisions of this act, may da 
so by filing, with the required proof of 
residence and cultivation, a plat and 
field notes of the lands entered, made by 
or under the direction of the United 
States surveyor general, showing accu- 
rately the boundaries of such lands, 
which shall be distinctly marked by 
monuments on the ground, and shall 
post a copy of such plat, together with 
a notice of the time and place of offer- 
ing proof, in a conspicuous place on the 
land embraced in such plat during the 
period prescribed for the publication of 
his notice of intention to offer proof, 
and that a copy of such plat and field 
notes shall also be kept posted in the 
office of the register of the land office 
for the land district in which such lands 
are situated for a like period; and, 
further, that any agricultural lands 

within forest reserves may, at the dis- 
cretion of the Secretary, be surveyed by 
metes and bounds, but that no lands 
entered under these provisions shall be 
patented under the commutation pro- 
visions of the Homestead Laws or be 
exchanged for other public lands. 

To open the reserves to homestead 
entry without restriction would be in 
effect to abolish them. We therefore 
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recommend that the agricultural char- 

acter of the lands should be officially as- 

certained, as has been the habit hitherto 

in the case of agricultural and mineral 

lands. fis 
The effect of the foregoing provisions 

is to give an intending settler the right 
to apply for the particular agricultural 
land he wants and sixty days’ prefer- 
ence in entering it. Through survey 
by metes and bounds the settler is 
enabled to take the full amount of 160 
acres of actual agricultural land. The 
principal danger in the administration 
of this plan is likely to arise from the 
desire of others than actual settlers to 
get possession of valuable timber lands 
on the plea that they are agricultural in 
character, to cut the timber from the 

lands, and then abandon them, to the 
serious injury of the interests which the 
reserves are created to serve. 

Such an abuse would be greatly facil- 
itated by the commutation clause of 
the Homestead Act, whereas actual set- 
tlers on agricultural lands in forest re- 
serves would seldom or never suffer 
hardship from the requirement of five 
years’ residence. Agricultural lands in 
forest reserves are not wholly on the 
same plane as such lands outside, be- 

cause their use must be subservient to 
the purposes for which the reserves were 
created. Their actual occupation by 
permanent settlers is of the first impor- 
tance to this object, and shifting of own- 
ership during the first years of settle- 
ment and development would be of seri- 
ous injury to the reserves. We are of 
the opinion that to allow the application 
of the commutation clause of the Home- 
stead Act to lands in the forest reserves 
would tend to defeat the object of the 
opening of these lands to agricultural 
entry and would embarrass the admin- 
istration of the reserves. 

LANDS RELEASED FROM 

WITHDRAWAL. 

TEMPORARY 

In making forest reserves it is usually 
necessary to withdraw temporarily, 
pending segregation, considerable areas 
of land which are known to contain 
forest growth. These temporary with- 
drawals are made usually of areas larger 
than will ultimately be proclaimed as 
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forest reserves, in order to enable the 
officers of the government to ascertain 
what are the existing conditions and to 
draw the boundaries with care and with- 
out interference growing out of specu- 
lative entries or selections made not for 
settlement, but to secure certain advan- 
tages which may grow out of the crea- 
tion of the forest reserve. For this rea- 
son temporary withdrawals are essential 
for the careful delimiting of the forest 
reserve. When the limits of a forest 
reserve are determined upon, the ex- 
cluded lands are restored to entry and 
settlement. 
Experience has shown that speculative 

entries or large filings of so-called scrip 
are frequently made upon such excluded 
land, to the detriment of actual settlers. 
Therefore provisions should be made to 
give actual settlers ample time in which 
to exercise their rights. Accordingly, 
the Commission recommends that in the 
event of the modification or revocation 
of any order temporarily withdrawing 
lands from settlement and entry result- 
ing in the release of such lands from 
such withdrawal, or in the event of the 
exclusion or release of lands from any 
forest reserve established by the Presi- 
dent, under section 24 of the act ap- 
proved March 3, 1891, entitled ‘‘An act 
to repeal timber-culture laws, and for 
other purposes,’’ the non-mineral public 
lands so released from a forest reserve, 
and not otherwise appropriated or re- 
served, shall become subject to settle- 
ment from the date of the order or proc-_ 
lamation so releasing or excluding them, 
but shall not become subject to entry, 
filing, or selection under any law pro- 
viding for the disposal of non-mineral 
public lands until after sixty days’ notice 
by such publication as the Secretary of 
the Interior may prescribe, nor shall 
they become subject to entry, filing, or 
selection under any law except the home- 
stead laws until ninety days after said 
notice. . 

The Commission will continue its in- 
vestigations and make further report. 

Respectfully submitted. 

W. A. RICHARDS. 
FB. A Newer 

GIFFORD PINCHOT. 



di ba DREN TE. 

HOW LUMBERMEN EMPLOY THE POWER OF 
THE SPRING FRESHET, DAMS, AND DYNAMITE, 
IN FLOATING THE FOREST CROP TO THE MILL. 

BG 

ROBERT V. R. REYNOLDS. 

LL, through the winter months the 
sturdy northern lumberjacks have 

been at work hauling the logs from the 
cuttings,and unloading them down upon 
the frozen streams and lakes, and along 
their banks. 

me the ‘‘banking’’ places on the 
streams the sleds have left thousands of 
tons of logs, which have been piled in 
long rollways across the ice and upon 
the banks as far as they could be con- 
veniently handled by rolling them one 
over another. On the banks themselves 
for a long distance is a succession of 
skids side by side, sloping toward the 

water and piled high with logs. Barring 
accidents, the entire cut of the early 

) 

winter has been transported to the 
waterways before the relaxing grip of 
winter allows any serious damage to the 
winter roads. 

A few days of inaction may intervene 
between the last of the hauling and the 
beginning of the drive. The horses 
are sent out to the settled country 
before the swamps become impassable, 
pike-poles and peavies are repaired, 
and the lower camps are redolent of 
tallow as last year’s driving shoes are 
searched out of winter storage, fitted with 
their complement of spikes, and soft 
ened with melted grease. Overalls are 
‘“stagged,’’ or cut off just below the 
knee, and long woolen stockings worn. 

LOGS ON THE ICH, JUST BEFORE THE SPRING FRESHET. 

Through the courtesy of the Bureau of Forestry, U. S. Department of Agriculture, we are 
enabled to present the accompanying illustrations.—EpIror. 

(111) 
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Some of the men go thus all the year 

round, but it is particularly the dress of 

the driver, whose life depends on agility. 

The boats, which were poled upstream 

or hauled in during the fall, are over- 

hauled, calked, and soaked tight. They 

are long, flat-bottomed, double-ended 

bateaus, with plenty of sheer and sides 

that tumble home sharply, something 

like a dory. Enough of them are sup- 

plied to carry the whole crew when 

necessary. Also there has been built 

a craft called the ‘‘ wanigan’’ (Indian 

wangan — bait), larger, and constructed 
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ning of April the first warm spring days 

come, and the snow disappears rapidly, 
For twenty-four hours a warm heavy 
rain falls. The brooks overflow their 
banks and the river is no longer able to 
carry off the increasing volume of water, 
and rises rapidly. "The weakened ice 
gives way under the tremendous strains 
imposed upon it. The heavy piles of 
logs crush through and spread, and the 
great mass slowly plows its way down- 
stream through the rotten ice, driven 
by the resistless thrust of the swelling 
flood behind. 

DRIVERS AND BATEAU (ADIRONDACKS). 

solidly enough to endure rough work 
among logs and ice; a floating kitchen 
and storehouse on the plan of a narrow 
houseboat. 

Every day the sun mounts a little 
higher in the heavens. Its warm rays 
penetrate the forest canopy and daily 
operate with greater power on the snow- 
clad hillsides. At the beginning of Feb- 
ruary the snow lay possibly three to 
seven feet deep, according to the severity 
of the winter. Now all this great mass 
of stored water is being released, and 
taking its way down every little runlet 
to the rivers on its way to the ocean. 
During the end of March or the begin- 

As soon as possible the logs are picked 
apart and strung out, in order to avoid a 
jam at some point below. Everything 
must be done without delay now, for the 
flood rises and falls rapidly on the large 
streams, and advantage must be taken of 
the upper stage to get the drive safely 
past the troublesome places. All the 
huge rollways of logs on the banks of 
the river are successively launched into 
the stream as soon as those which were 
on the ice have moved out of the way. 

The piles may be 30 feet or more in 
height and very steep on the side toward 
the river. The men work in most dan- 
serous positions at the foot of the poised 
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logs, wrenching and prying at those 
which hold back the rest. 

Suddenly they give way, and the 
larger part of the towering mass ava- 
lanches with a roar into the water. 
Every log is launched and sent spinning 
downstream. Some of the men gowith 
the main body of the logs, riding them as 
surely and fearlessly as cireus perform- 
ers tread the backs of running horses. 
Their ‘‘cork boots’’ prevent them from 
slipping, and their pike poles are used in 
maintaining their balance. They run 
about on the rolling, swinging logs with 

on, while in the ordinary course of af- 
fairs they would tie one forefoot up to 
the saddle-horn and conquer the beast 
on a scft spet in a corral. Professional 
pride is a strong point with these gentle- 
men of strenuous lives. 

A part of the crew follows behind, 
gathering inthe stragglers. The freshet 
is liable to rise over the river banks, in 
which case many logs float into thickets 
on low ground or are detained in side 
ravines or in eddies. All of these must 
be returned to the stream, and this work 
entails a great deal of heavy lifting, and 

LOGS RUNNING FREELY IN FLOODED STREAM (ADIRONDACKS). 

the activity of cats, pushing here, pulling 
there, always keeping the mass of tim- 
bers from becoming too compact or turn- 
ing across the current, so as to be liable 
tocatchonasnagorrock. ‘The heart of 
one who sees them thus for the first time 
is constantly in his throat with appre- 
hension, for every minute they appear 
to be in imminent danger of death by 
drowning or crushing. 

It may be that they are not averse to 
alittle display of their skill and hardi- 
hood at the times when anxious specta- 
tors are observed upon the banks. 
Westerners say that their bronco-busters 
will let a bad horse do his worst on hard 
ground if a woman chances to be looking 

not infrequent wading hip-deep for hours 
in the icy water. When aman becomes 
numbed he takes a run on shore or 
stands on a log while his fellows. beat 
circulation into his limbs. Occasionally 
one slips or stumbles and takes an in- 
voluntary bath among the logs and 
floating ice. This is the signal for a 
roar of laughter and much merciless 
chaff from the more fortunate. The 
rest of the day he must work in sodden 
clothing. A cold, wet shirt discourages 
loafing, to say the least. 

Under such conditions the average 
man would expect nothing less than 
pneumonia, but the rivermen are sel- 
dom troubled with sickness of any kind. 
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In fact, the case is quoted of one man 

who could not sleep at home in his bed 
on account of asthma, but who suffered 
no inconvenience when working all day 
in the water and sleeping under thin 
blankets on the river shore. Upon 
returning to his home after the drive 
he immediately caught a violent cold. 
However, it can not be claimed that 

this work is really beneficial to the sys- 
tem in the long run. Many old river 
drivers suffer greatly from rheumatism 
as an after effect of exposure in youth- 
ful days. 

The boats and the wanigan go along 
with the drive. The commissary, like 
that of an army, is the most vital point 
of the drive, and the cook and his help- 
ers are kept very busy indeed. The 
cook is the best-paid man in the com- 
pany, excepting only the foreman, and 
by virtue of his prerogatives is some- 
what of a despot. Certainly the cook’s 
disposition and ability have much to do 
with the success of any such campaign. 

During the drive four meals a day 
are none too much for the ravenous 
drivers, who eat heartily at 5 a. m., 
again at 10, then at 2 p. m., and finally 
at 8 in the evening. 

After the two o’clock meal the wani- 
gan casts loose and navigates down- 
stream as far as it is thought the men 
can bring the drive that night. The 
evening meal is ready on time, and the 
wanigan lies moored to the bank, with 

a lantern hung out to show the hungry 
men which way to go if their keen 
noses can not tell them. Do you know 
just how good coffee can smell under 
such circumstances ? 

They sleep ashore on beds of balsam 
boughs, around great camp-fires, with 
their wet clothing steaming where it 
hangs at a safe distance from the heat. 
Wet boots are kept carefully away from 
the fire, for the least overheating ruins 
a wet greased boot with marvelous 
quickness. The leather fries into a 
shriveled, brittle substance, which flies 
into fragments at the first attempt to 
force a foot inside it. 

Where the streams are large, or in 
lake work, things are done a little dif- 
ferently, and a floating bunk-house is 
usually provided, which is much prefer- 
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able to a couch among the rocks in the 
rain. 

Wherever they sleep, they never know 
at what hour of the night they may be 
roused and sent out on the stream on | 
account of a sudden change in the vol- 
ume of water running and the conse- 
quent probability of a bad jam or other 
trouble. Hours before daylight they 
are afoot and on their way back to the © 
rear. ‘They may be able to run it down 
as far as the wanigan by breakfast time, 
and an hour saved may mean all the 
difference between success and failure 
when a falling stream must be contended 
with. 

Where the logs are hauled onto a lake 
they are piled as compactly as possible, 
and a great boom of logs, chained end to 
end, is built around them. When the 
ice goes out the boom is there to pre- 
vent them from scattering and make 
their handling less difficult. In the old 
daysa boom fullof logs would be warped 
along through a chain of lakes by carry- 
ing an anchor far ahead and then haul- 
ing the boom to the anchor by means of 
a capstan mounted on a raft. Some- 
times a sail was employed when the 
wind favored. A more usual means 
nowadays is to build a boom more than > 
long enough to reach across the lake at 
its widest part. Beginning at the upper 
end of the lake, one end of the boom is 
fastened to a point onthe shore and the 
other end is dragged ahead along the 
opposite shore by a small steam tug as 
far as it will reach and fastened in turn. 
The opposite end is then advanced sim- 
ilarly, and in this manner all the logs 

are swept through the lake. 
The logs of several companies may 

become mingled, as on account of a jam 
or hard luck one drive may overtake 
another. ‘This makes no difference, un- 
less the crews take a dislike to each 
other and make mischief. Otherwise 
they will work together for the good of 
all, and the logs are sorted out at the 
end of the drive by means of the owners’ 
marks—curious hieroglyphics cut in the 
bark or stamped into the ends, or both. 

Unless the stream is unusually deep 
and well adapted for driving, it has been 
provided with a number of ‘‘splash 
dams,’’ built of logs and hewn timbers, 
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SLUICEWAYS OF A SPLASH DAM (MINNESOTA). 

which operate on the same principle as 
the locks of a canal, by backing the 
water up on rapids and other shallow 
parts of the river, and thus aiding in 
floating the logs down from the upper 
levels and sending them on with a rush 
when the gates are opened. 

Above the dams long booms converge 
from the shores to the entrance of the 
sloping sluiceway, through which the 
water and logs must pass. When the 
gate is open a smooth, black body of 
water rushes down the sluiceway, dash- 
ing itself into foam in the rapids below. 
Four or five men work along the booms, 

directing the logs into the current as 
fast as they come down the stream. 
They will mount a log at the upper 

end of the boom and ride with the ut- 
most sang froid down the quickening 
current, changing to another log or step- 
ping nonchalantly to safety on the boom 
again, just as the unwieldy craft tips up 
in the slope of the sluiceway. The log 
darts ahead in the grip of the current, 

_and three seconds later above the roar of 
the water you hear the jarring shock of 
its impact upon the rocks in the bed of 
the stream. Later yousee it reappear, 
buoyant as cork, in the swirl of the rap- 
ids fardownstream. The wanigan like- 

Wise must run the gauntlet of the sluice- 
ways. 

The life of the river driver is full of 
strain and exposure, and the only thing 
that guards him is his own brawn and 
brain, well coordinated and backed by 

steady courage. Atany time he may be 
called upon to risk limb or life to save 
his employer’s property or the life of a 
comrade in peril. 

The time of greatest danger is in 
working on the jams, which will form in 
spite of the skill and faithful work of the 
crews. Shutting off too much of the flow 
from adam ata time when the stream Is 
full of logs will crowd the logs together, 
upending some on the shallows and 
delaying progress until the pressure of 
the constantly accumulating timbers in 
the rear locks the whole mass like a tan- 
gle of Titanic jackstraws. (See frontis- 
piece.) The narrow, rocky channels of 
a rapid, or a crook in a gorge may have 
the same effect, and the pent-up force of 
the water behind piles the logs high in 
air. 

Frequently the whole situation de- 
pends upon one or two “ key-logs,’’ 
which control allthe rest. The men run 
nimbly over the big brown sticks and 
under the very face of the jam, which 
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hangs over their heads like a beetling 
cliff. Prying and twisting with their 
peavies, they detect the key-log by its 
position and its tension and rigidity 
under the tremendous strain from the 
rear. ‘They may pry it loose, or cut it 
out with axe or saw, or blow it out with 
dynamite, depending on the obstinacy of 
the jam and the amount of danger at- 
tendant. The jam is a_ treacherous 
thing. It may shift of itself and melt 
away without a moment’s warning, or 
it may hang for weeks, defying skill and 
dynamite. Sometimes at the first blow 
of the axe on the key-log the over- 
strained stick parts instantly, and the 
whole jam leaps forward at once, taxing 
every resource of the men to escape de- 
struction. 

Again,they may succeed repeatedly in 
starting the tangle, and each time be 
disappointed to see it lock fast more 
hopelessly than before. Patiently they 
pick out single logs from along the 
shores and set them adrift, working 
their way upstream and leaving a nar- 
now body of logs in the middle, extend- 
ing from the key-log to the body of the 
jam. Then the dams are opened at full 
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head, with the hope that the sudden 
impact will crumble up the resistance and 
force everything past the obstacle. 

If the jam is in a gorge the men are 
lowered from the cliffs by ropes to do 
their work, in order that they may be 
hauled out of harm’s way the instant 
the mass begins to move, since they can 
have no other avenue of escape. 

Thus, day after day and week after 
week they work their way downstream 
until the last rapid is negotiated safely, 
and the last bend of the river passed, and 
the sorting gap comes into sight, with 
the white smoke floating lazily up in the 
spring sunshine from the burners at the 
mills below. The drive isin and every- 
body 1s happy, not excepting the owners. 

The sorting gap is a kind of clearing 
house for logs. The several drives are 
held in one great boom, from which the . 
desired quantity can be released as 
needed daily at the various mills. Other 
booms extend downstream in such fash- 
ion that as a log comes along and is 
recognized by its marks it is guided by 
men armed with pike-poles into the en- 
trance which will take it to the owner’s 
mill. If a mistake is made the scaler 

THE SORTING GAP (MICHIGAN). 
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SCENE ON MENOMINEE RIVER AT MARINETTE, WIS. FORMERLY FOR A NUMBER OF YEARS 

SEVEN HUNDRED MILLION FEET OF PINE WAS DRIVEN DOWN THIS STREAM EACH SPRING. 

at the mill is supposed to detect it and 
credit the proper firm. 

In the old days solid citizens were ac- 
customed to feel uneasy for several days 
after the drive came in. Sucha visita- 
tion has been known to result in the 
entire demolition of a thriving young 
town. It was no light matter, this sud- 
den arrival of scores of hardy, resolute 
men, with enormous appetites, un- 
quenchable thirsts, five months of pent- 
up enthusiasm, and a winter’s pay in 
possession. The police smiled indul- 
gently when capers were cut, their organ- 
ization being the result of a process of 
natural selection. Such of their num- 
ber as had declined to smile on previous 
occasions became unable to act longer 
as police. Some of them were unable 
even to smile. 

Today the drivers do not ‘‘take the 
town apart ’’ quiteas freely as formerly, 
but the arrival of the drive is still anevent 
of the year. The drivers are popular 
with several classes of the people, and 
they know it. Not only does their un- 
spent pay account for part of their cor- 
dial reception, but the young women 
seem to approve of them as men returned 

from a hard-fought campaign, and they 
are the heroes of boyhood in sawmill 
towns. Every youngster’s ambition is 
to. “bil? (z.e., cause a floating log to 

revolve by treading it) as the local 
champion does, and to that end hestags 
off his overalls and practices slyly, at 
the imminent risk of drowning, where 
the big sticks lie in the ponds at the saw- 
mills. Their fathers and elder brothers 
trained in the same school. 
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WORK OF THE BUREAU OF FORESTRY. 
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HE annual report of Mr. Gifford 
Pinchot, Forester of the Depart- 

ment of Agriculture, is a brief docu- 

ment, but one of unusual interest to the 
public, if one may judge by the reviews 
and comments which have appeared in 
the press of all parts of the country. 

Prefacing the body of the report, 
which is a condensed description of the 
work accomplished by each of the vari- 
ous sections during the year previous to 
July 1, 1903, Mr. Pinchot makes these 
significant statements, showing the rap- 
idly increasing influence and responsi- 
bility of the Bureau of Forestry and 
the need of increased means and expe- 
rienced men to accomplish its ever-grow- 
ing tasks, so essential to the future wel- 
fare of the nation: 

‘“ No previous year has seen such pro- 
gress in forestry as the last. During 

this time public sentiment in favor of 
forestry became more marked, and prac- 
tical forest work in the woods was bet- 
ter in quality and greater in amount 
than ever before. But great though 
the progress was in comparison with 
other years, actually itwas small. The 
saving of the forests by wise use is but 
little nearer than it was a year ago, ex- 
cept for the wider spread of a knowl- 
edge of the nature and objects of for- 
estry. The means available are yet too 
feeble to make much impression on the 
gigantic task of preventing the destruc- 
tion of the lumber industry, the fourth 
among the great industries of the United 
States, and of using conservatively the 
forests which supply wood and conserve 
water for the use of the nation. The 
interests which these supplies serve and 
maintain are so vital to all our people 
that it can not be in question whether 
they shall be preserved, but only how 
best it can be done. The present pro- 
visions are wholly insufficient. 

‘The very rapid progress of the sen- 
timent for forest preservation during 
the last year has been nowhere more 
conspicuous than in the Western States. 

OPPORTUNITIES AND ITS NEEDS. 

The greater part of it may be traced 
directly to the growing desire for de- 
velopment in irrigation which followed” 
the passage of the national reclamation 
law. Except where special interests 
complicate and obscure the issue, the 
public opinion of the West has become 
unanimous in favor of forest preserva- 
tion for the protection of the water sup- 
ply, and practically so for the perpetu- 
ation of the supply of timber. 

‘“The necessity for the creation of 
forest reserves for their influence on the 
stream flow and timber supply is being 
better understood and is steadily receiv- 
ing greater support where once there 
was opposition to the policy. The peo- 
ple of the West have not only come to 
understand that existing forests must 
be preserved if irrigation is to maintain 
its continued development, but they are 
realizing also the importance of reserv- 
ing lands once covered with forest, but 
now denuded, and the essential neces- 
sity that the government should reclothe 
them with trees. 

‘‘Decidedly the most important de- 
velopment of the year in forestry has 
been the awakening of the great lum- 
ber interests to the necessity for practi- 
cal forestry and the hearty cooperation 
they have begun to give to the efforts of 
the government for forest perpetuation. 
At the convention of the National Lum- 
ber Manufacturers’ Association, held in 
Washington, more attention was given 
to forestry than to any other subject. 
The convention expressed itself in favor 
of the perpetuation of forests by wise 
use, and gave evidence of its good will 
by visiting the Bureau of Forestry in a 
body. Members of the association have 
since that time begun active cooperation 
with the Bureau with the object of for- 
est preservation, and it may fairly be 
said that forestry has become a live issue 
in the minds of the great timber-land 
holders of the United States. 

‘Only less important is the recent 
tendency of the railroads of the United 
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States to consider the future of their tim- 
ber supply and to take measures for its 
perpetuation. Railroads are among the 
greatest consumers of timber in the 
United States, and the preservation or 
destruction of vast areas of forest will 
depend on the attitude they assume to- 
ward this question, which is not less 
vital to them than to other users of 
wood. 
‘The growing tendency of the Bureau 

of Forestry to devote its energies rather 
to government work than to the assist- 
ance of private owners was marked dur- 
ing the past year. In spite of the rap- 
idly increasing demand for assistance 
under the terms of Circular No. 21 on 
the part of private owners, a very large 
proportion of the work of the Bureau 
was given directly to government for- 
est problems on public land. But the 
greater part of the forests of the United 
States are and doubtless will remain in 
private hands, and their preservation is 
essential to the national safety and pros- 
perity. While, therefore, itis right that 
the Bureau of Forestry should meet first 
of all the demands for strictly govern- 
ment work, it can not neglect the re- 
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quests for assistance from private owners 
without most seriously endangering the 
central object of its existence, which is 
the perpetuation of the forests of this 
country by wise use. 

‘The widening of the field for practi- 
cal usefulness of the Bureau in codpera- 
tion with private owners was shown by 
the growing number and the eagerness 
of such demands. In meeting them it 
is the public rather than any private 
interest which is at stake. It is plain 
that a great opportunity has presented 
itself at a critical time. If this Bureau 
can be equipped to meet the demand 
before destruction has gone too far, the 
extensive protection of woodlands by the 
practice of forestry will certainly be at- 
tained. The only obstacle is present 
inability to handle the work. ‘The Bu- 
reau is face to face with a situation with 
which it is unable to cope. Not only 
are the demands already made upon it 
far beyond its present capacity to meet, 
but there is grave danger that vast areas 
of the forests will have disappeared be- 
fore the Bureau of Forestry can be made 
ready to use the opportunity to save 
thenmss 

poe MODELING NEW YORK’S FOREST POLICY 

SIYUATION AT ALBANY AND EXTRACTS FROM THE RE- 
PORT OF THE SPECIAL COMMITTEE OF THE SENATE 
ON THE FUTURE POLICY OF THE STATE IN RELATION 
TO THE ADIRONDACKS AND FOREST PRESERVATION. 

HE present status of forest inter- 
ests in New York State is a mat- 

ter of speculation among those who de- 
sire to see the Adirondacks and the 
Catskill Mountain forests made safe, 
permanent, and profitable. 

The extensive damage done by fires in 
these forests last spring has brought the 
question of the welfare of the state for- 
ests before the public with more promi- 
nence than ever before, and has resulted 
in the appointment of a special commit- 
tee of the senate to investigate forest 
matters and make recommendations for 
changes in the present forest laws. 

Several circumstances combine to 
render the enactment of a forest code 

satisfactory from the forester’s point of 
view a very uncertain matter in New 
Mork: 

There is a clause in the state constitu- 
tion which forbids any cutting or re- - 
moval of even dead wood from state 
lands, consequently throttling all silvi- 
cultural work except planting. 

There is the uncertain attitude of 
Governor Odell, who vetoed the bill for 
maintenance of the State College of For- 
estry and interrupted the demonstration 
work in the Adirondacks, but whose last 
message seems to acknowledge very little 
reasonable ground for his action. 

There are the powerful railroad com- 
panies, which naturally do not wish to 
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take expensive precautions unless driven 

Lor it. 
There is the Legislature itself, many 

of whose members, ignorant of the pro- 

cesses of forestry and mindful of past 

jobbery, are extremely chary of voting 

for measures which have not been as- 

sured of success by trial in other states. 

Until recently New York has been 

more progressive and far-sighted in 

forest matters than any of the other 

states. ‘The creation of the Adirondack 

and Catskill Mountain Preserves was a 

long step in advance, but it must be 

followed by more progress if the work 

is to be kept abreast of that now inau- 

gurated by California and New Hamp- 

shire. 
Some of the more pertinent portions 

of the report of the Special Committee 
on Forest Policy read as follows: 

To the Senate : 

The special committee of the senate 
appointed to inquire and report upon 
the future policy of the state in rela- 
tion to the Adirondacks and forest 
preservation respectfully report that 
they have had several hearings in the 
city of New York and in Albany which 
have been well attended, and after 
giving careful attention to the sugges- 
tions made and to matters of public 
record beg leave to submit the follow- 
ing report : 

The total acreage of the Adirondack 
Park as now laid out is 3,226,144 acres, 

of which the state owns 1,163,414 acres. 
Private preserves contain 705,914 acres. 

The remaining 1,356,816 acres are 
owned by private persons and business 
corporations. To preserve existing 
forests on these lands and to reforest 
tracts that have been denuded by man or 
devastated by fire is the unanimous and 
earnest desire of the people of the state. 

There is some diversity of opinion as 
tothe best means of executing the pub- 
lic will in relation to this interest, but 
there are three measures of immediate 
and available relief which, in general 
outline at least, have the unanimous 
approval of our people. ‘These are a 
resumption of the former state policy 
of acquiring further holdings of Adi- 
rondack lands by purchase, the estab- 

FORESTRY AND IRRIGATION March 

lishment of a system of fire protection 
sufficiently effective to prevent gréat 
forest fires, and the reforesting of bar- 
ren and denuded tracts. 

PURCHASE OF LAND. 

Ownership by the state is the most 
effective means of preservation. It is 
much easier for the state to regulate and 
control its own holdings than to influ- 
ence private owners to institute rational 
forestry methods. Prejudice does not 
exist against state ownership, and its 
holdings are not subjected in so great a 
degree as private holding to the perils 
of incendiarism. It is in keeping with 
the policy of maintaining these forests 
in trust for the general good—for lum- 
ber and water supply, as a regulator of 
climate and rainfall, and asa health and 
pleasure resort of incomparable value. 

Former investments by the state in 
these lands are, owing to the great rise 
in their value, worth vastly more than 
they cost, with interest added. While 
prices in the future will be higher, the 
scale of prices is sure to be an ascend- 
ing one for an indefinite period, and 
purchases made within the next few 
years are likely to be as profitable as 
purchases hitherto made now are. Waste 
lands can be most easily acquired, but 
special effort should be directed toward 
the acquisition of tracts of exceptional 
value as a watershed or for their natu- 
ral scenery, as wooded mountains and 
shores of lakes and rivers. The cost 
can be properly reduced by allowing 
reservations of mature soft wood to the 
seller, while the hard wood, which is of 
much slower growth and of less value, 
will remain. A definite policy of ac- 
quiring the entire Adirondack Park 
should be adopted and carried into exe- 
cution within a reasonable time, due 
regard being had to the rights of pri- 
vate owners and special privileges ex- 
tended to present owners who cooperate 
with the state in forest preservation. 

FIRE PROTECTION. 

The statement in the annual report 
of the Forest, Fish, and Game Commis- 
sion shows the loss by fire in the Adi- 
rondack and Catskill forests during the 
year 1903 to be as follows: 
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Adirondack Forest Fires, 1903. 

Total acres of forest land burned.... 
Total value of standing timber, logs, 

pulpwood, and buildings burned.. $846,082 
Total number of days’ labor employed 
WOES SARE. fo cmc hae e's co «a ae 

Catskill Forest Fires, 1903. 

464,189 

77,299 

Total acres of forest land burned.... 36,329 
Total value of standing timber, pulp- 

wood, ete., and buildings burned. . 
Total number of days’ labor......... 

$37,034 
4,492 

The cost to the state and to the towns 
in fighting fires will not be less than 
$185,000 for 1903,so0 that the total money 
loss from forest fires during that year 
will amount to more than $1,000,000. 
Owing to the vigilance and efficiency of 
the forest commission, only 12 per cent 
of the fires occurred on state lands, but 

the loss to private owners is directly in- 
jurious to public interests. Four hun- 
dred and sixty-five thousand acres were 
burned over during the year, and it is 
apparent that unless the recurrence of 
such a catastrophe can be prevented, all 
efforts toward forest preservation will be 
invain. These fires occur only in years 
of exceptional drought. They are due 
to railroads, to burning fallows, to the 

carelessness of campers and fishermen, 
and to incendiaries. There was a gen- 
eral concurrence of opinion among those 
who appeared before the committee in 
attributing 50 per cent of these fires to 
railroads. 

The railroads in the Adirondacks are : 
the Mohawk and Malone (N.Y. C. & H. 
R. R.), running through forest lands 127 
miles from Forestport to Owls Head, and 
within the Adirondack park 91 miles 
from Otter Lake to Rainbow ; The Car- 
thage and Adirondack (N. Y. C. & H. 
R. R.), in forest lands in or near the 
park, 29 miles; the Racquette Lake 
(N. Y.C.& H.R.R.), 18 miles, wholly 
within the park; the New York and 
Ottawa, 49 miles in forest lands from 
Dickenson Center to Tupper Lake, and 
29 mileswithin the park; the Chateaugay 
(DD. sc H.), from Chazy Lake to Lake 
Placid, 55 miles, of which 17 miles is in 
the park. A map showing the burned 
areas in the Adirondacks, prepared by 
the Bureau of Forestry at Washington, 
is made a part of this report through the 
courtesy ofthat department. It was veri- 
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fied before the committee by the testi- 
mony of the official who prepared it. 
From this map it appears that fires raged 
substantially throughout the entire 
length of each of these railroads, except 
the Racquette Lake Railroad. Of the 127 
miles of the Mohawk and Malone, there 

was scarcely 15 miles free from exten- 
sive conflagrations on either side of its 
track. None of the other lines except 
the Racquette Lake is noticeably better, 
and one is distinctly worse. It is diffi- 
cult after examining this map to credit 
50 per cent of the fires to other causes 
than railroads. 

From the testimony of the officials of 
the State Commission on Forestry, the 
Forest Department at Washington, and 
experts from Yale and Cornell Univer- 
sities, the committee is satisfied that rea- 
sonable precautions would effectually 
prevent railroad fires. They are sub- 
stantially unknown in European forests, 

notwithstanding equal exposure. Not 
a single fire occurred along the 18 miles 
of the Racquette Lake Railroad, where 
petroleum is used. While fires would 
not occur except for the use of coal, they 
are only set from engines burning coal 
by reason of gross carelessness and lack 
of reasonable precaution. The lack of 
reasonable precaution is further shown 
by insufficient fire patrol. General slack- 
ness 1s promoted by inadequate laws fix- 
ing the liability for fire damage and im- 
posing official restraint and supervision 
for fire prevention. There is no reason 
why damage to the forests by fire occa- 
sioned by carelessness should not be col- 
lected equally with damages suffered by 
private owners in more settled sections. 
In fact, the obligation to the state to 
avoid damage in such cases is as much 
greater as the interest of the state and 
its people is greater in their own forests 
than inprivatelands. Legislation should 
beenacted requiring strict accountability 
in all such cases. 

Expert opinion is unanimous to the 
effect that with reasonably efficient laws 
providing against careless or wanton fire 
setting, a system of fire patrol will pre- 
vent extensive conflagrations. Sucha 
patrol should be established along rail- 
roads and in sections frequented by 
campers and fishermen. As the need of 
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this precaution exists only two months 

of the year, and in its full extent only in 

years of drought, the patrol should be 

organized as far as possible from the 

present force in the Forest, Fish and 

Game Commission, but with such addi- 

tions as are absolutely required to make 

it effectual. 
The interest on the amount of the 

losses from fire in forests during the 

year 1903 would be adequate to maintain 

for all time a fire patrol service at what 

are now exposed points. Regular sta- 

tions for dumping fire-boxes should be 

established and strict regulations for 

their exclusive use enforced. The only 

true way to fight fires is to prevent them. 

REFORESTING. 

Closely related to fire prevention is 

reforesting. The dead timber and dé- 

bris on denuded and burned landsare, in 

the absence of green timber, a standing 

menace from fire—a great menace in ex- 

ceptionally dry seasons and a menace at 
all times. Such tracts burn over repeat- 
edly until the débris is completely con- 
sumed. ‘The tendency is for such areas 

to enlarge their borders, and every fire 
hasan illeffect upon the soil. Theonly 
remedy is tree planting. Experiments 
already made by the Forest Department 
show this to be entirely practicable, the 
cost varying from three to five dollars 
peracre. If planted with soft woods, it 
will produce a forest cover furnishing 
all of the benefits of a forest except mer- 
chantable timber in from twenty to 
twenty-five years, and merchantable 

timber in from thirty to forty years. 
Under the terms of the forest amendment 
to the constitution as thus far construed, 

the state government is powerless to 
remove or disturb this dead timber and 
débris, even though necessary to enable 
itto plant young trees. An amendment 
should, in our judgment, be adopted so 
far modifying its terms as to permit the 
legislature to authorize the destruction 
or removal of the dead timber by the 
state itself through its own agencies and 
employés, and not by contract, for the 
purpose of reforestation. 

FHDERAL AID. 

The national government, perceiving 
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that an intelligent public sentiment is 
an indispensable prerequisite to forest 
preservation, has adopted the policy of 
cooperating with the states in defining, ~ 
classifying, and describing their forests 
with a view, first, to determining the 
best means of extending and improving 
the forest cover for its protective value; 
second, to preventing fires, and, third, 
to managing forests on common-sense 

financial principles. The Bureau of 
Forestry in the Department of Agri- 
culture proposes to undertake this work 
in New York at the joint expense of 
the state and nation, and undertakes to 
do the work within two years. An ap- 
propriation of $10,000 the first year and 
$5,000 the second year is requested, and 
your committee recommend that the re- 
quest be granted. Similar appropria- 
tions have already been made by the 
States of California and New Hamp- 
shire. 

In making the foregoing recommen- 
dations, the committee is aware of the 
uncertainty and doubt, not to say sus- 
picion, hitherto revealed in the public 
mind of any and all plans for the im- 
provement and preservation of our for- 
ests based upon any modification of ex- 
isting constitutional provisions. Solong 
as great commercial interests desire for- 
est products, and the ownership and 
exclusive possession of vast tracts is 
sought by wealthy persons as game 
preserves and forest parks, there will be 
need of a vigilant and powerful public 
sentiment to protect the public interest. 
We are conscious that the measures 

proposed are not in any sense a solution 
of the problem of establishing a rational 
system of forestry which shall increase , 
the natural forest growth as the cultiva- 
tion of wild fields multiplies their natu- 
ral products. We shall be content if 
ineasures can now be adopted to preserve 
what we have, and to undertake the 
reforestation of tracts recently devas- 
tated. Such a course will serve to cre- 
ate inthe public mind an intelligent and 
discriminating acquaintance with the 
problems in hand, to prepare the way 
for the future development of forestry on 
public and private lands, which shall 
secure to the people of the state the ben- 
efits of abundant and flourishing forests. 
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We summarize our recommendations 
as follows : 

First. The passage of an act definitely 
fixing the limits of the Adirondack Park 
so as to include the contiguous forests 
which the park was established to pro- 
tect. 

Second. A resumption of the state 
policy of purchase of lands in the forest 
preserve. 

Third. The enactment of laws requir- 
ing adequate precautions against fire set- 
ting by steam engines, a stricter ac- 
countability in damages of all parties 
setting fires carelessly or wantonly, and 
the establishment of a system of fire 
patrol. 

Fourth. The adoption and execution 
of a plan of reforestation of denuded 
state lands in the Forest Park. 

Fifth. A constitutional amendment 
empowering the legislature to pass laws 
for the destruction or removal of dead 
timber and débris on burned areas 
through agencies and employés of the 
state, and not by contract, for the pur- 
pose of reforestation, and for the sale 

RECLAMATION OF 
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of lands owned by the state in forest- 
preserve counties outside of the park 
limits when unsuited for a forest pre- 
serve, and the application of the pro- 
ceeds to the purchase of lands in the 
park. 

Sixth. The passage of an act defining 
the boundaries of the Catskill Park. 

Seventh. Anappropriation of $10,000 
this year and $5,000 next year, to be 
used with a like amount appropriated 
by the national government in defining, 
classifying, and describing the forests 
in the forest preserve. 

As your special committee is identical 
with the Senate Committee on Forest, 
Fish, and Game, committee bills will 
be reported during this session to cover 
the recommendations made. 

ELon R. Brown, 
Won. W. ARMSTRONG, 
Jerk: Arps, 
FRANK J. LEFEVRE, 
W. L. Brown, 
Wo. TOWNSEND, 
LUKE A. KEENAN, 

Special Committee. 

SALT AND ALKALI 

LANDS. 

SHOWING APPLICABILITY OF RECENT TRIALS- OF SOIL- 
WASHING IN EGYPT TO SIMILAR PROBLEMS IN THE 
UNITED STATES. COMPILED FROM RECENT PUBLICATIONS 

OF 

THOMAS H. MEANS, 
IN CHARGE OF ALKALI RECLAMATION, BUREAU OF SOILS, 

HE soils of Egypt have been 
farmed for thousands of years. 

There are at the present time 6,250,000 
acres of irrigated land, and it is supposed 
that under the Pharaohs a much larger 
area was under cultivation, for at the 
present time one-third of the irrigable 
land isuncultivated. At the time of the 
Arabian conquest, in the seventh cen- 
tury A. D., alarge portion of Egypt was 
devastated, the banks of the old basins 

were broken, and large areas were 
flooded with salt water orleftidle. The 
land thus abandoned was subject to 
evaporation from the surface, as a con- 
sequence of which over 1,500,000 acres 
of land have been so damaged by the 
rise of salt and alkali that their cultiva- 
tion is no longer possible. These lands 
lie in a fringe around the lower edge of 
the Delta and extend from Alexandria 
to Suez. 

For the use of the illustrations in this article we are indebted to the courtesy of the Bureau 
of Soils, U. S. Department of Agriculture.—EDIToR. 
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Except for those small areas of land 

lying too high to be reached by the or- 

dinary floods of the Nile, the ancients 

used only the basin system of irrigation. 

This method consists of flooding the 

land to a depth of from 3 to 5 feet at 

the season of high Nile and of main- 

taining this depth of water for about 

six weeks, when the water is drained 

back into the Nile and the seed is sown, 

without plowing or other cultivation, 

on the surface of the newly deposited 

mud. In this way but one crop could 
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the capillary forces were unable to re- 
turn them to the surface before the 
next annual flood. Upon the aban- 
donment of this method, however, the 
movement of soil moisture was entirely 
from below, and the soluble salts grad-_ 
ually accumulated at the surface. 

The first step toward reclamation is 
the construction of canals for irrigation 
and of ditches for underdrainage. — Irri- 
gation water is taken by a large canal, 
which subdivides and ramifies over the 
entire area to be irrigated. The drain- 

eS 

re 

Laws \ / 
a an \ i <1 Wye one oe B ay 

ABUKIR TRACT, WHICH IS BEING RECLAIMED FROM SALT. 

be grown each year. The higher lands 
were covered only by the highest floods, 
or only eight or nine times in a century. 
During the remaining years these lands 
were irrigated by lifting the water from 
the canals or the river. It can readily 
be seen that there was little opportunity 
for the accumulation of alkali salts so 
long as the basin method of irrigation 
was kept up, for the large amount of 
water which washed over and through 
the soil each year either removed the 
salts or washed them down so deep that 

age water is drawn off and discharged 
into a lake or the Mediterranean. 

The accompanying plans show two 
methods of placing the canals and 
drains, both of which are in general 
use. 

By the first plan (Fig. 1) the second- 
ary drains run half way between the 
secondary canals, and into them the 
tertiary drains or laterals run from each 
side. These tertiary ditches are 150 
meters (492 feet) long, 80 centimeters 
(31% inches) deep, 25 centimeters (9.8 
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inches) wide at the bottom, and 125 
centimeters (49 inches) wide at the top. 
The distance between the drains is 50 
meters (164 feet). These lateral drains 
subdivide the land into areas 150 by 50 
meters (492 by 164 feet), containing 

‘about 1.83 acres. ‘This tract is called 
a ‘‘gata’’ and is the unit used in rent- 
ing the land. 
The second plan (Fig. 2) shows the 

system of canals and drains in use in 
other parts of the reclamation work. 
The main difference between this and 
the first plan is that the secondary drains 
run beside the secondary canals and 

general expenses and cost of pumping 
plant. 

LEVELING THE LAND. 

One of the most essential parts of the 
reclamation system is the leveling of the 
land so that each field or ‘‘ gata’’ will 
be perfectly level, and when flooded uni- 
formly covered. There are two methods 
of leveling in use at Abukir. The first 
method is to use scrapers drawn by bul- 
locks or buffaloes. These scrapers are 
very similarto the common scoop scraper 
in use in this country, but are of wood 
braced and protected by iron bands and 

FIRST STEP IN RECLAMATION. DITCHING ALKALI LAND. 

serve as infiltration drains to catch the 
water which seeps from these canals. 
The tertiary drains are 300 meters 
long. 

In this plan a smaller amount of 
ditching is necessary, and where there 
it enough slope to permit the use of 
such long drains, this system is to be 
recommended. 

The land is so level that little fall can 
be had. The main drains and canals 
have a fall of about 1 in 20,000, or 3% 
inches to the mile. ‘The laterals and 
sublaterals are almost level. 

The cost of this canalization is about 
$12.50 per acre. ‘This includes also 

with an iron cutting edge. Work with 
these is slow and laborious, but where 
labor is as cheap as in Egypt, and where 
it is so difficult to teach the natives 
to handle improved machinery, these 
home-made scrapers have proved very 
successful. 

The second method of leveling is that 
of leveling under water by drawing a 
long board, on which the driver stands, 
across the field, while it is flooded with 
water to adepth of 30r4inches. This 
method is cheaper than the first method, 
but can not be used the first year the 
land is flooded, because the soil is then 
very soft and boggy. 
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FIG. I.— FIRST PLAN OF 

FLOODING THE LANDS. 

After the canals and drains are dug 
and the land is sufficiently level to per- 
mit uniform flooding, water is turned 
into each gata to a depth of 4 inches. 
When possible this depth is maintained 
until the land is ready for a crop, but « 
during the season of low water in the 
Nile the use of water for reclamation 
purposes is not permitted, so that there 
are times during the year when this 
land has to remain dry. 

During the time the water remains 
upon the land the salt which the soil 
contains is dissolved and carried away 
by the drainage water. The drainage 
water is very salt and is said to contain 
at times over 10 per cent of sodium 
chloride. 

On some of the land one season’s 
washing is sufficient, but as a rule the 

DRAIN ARRANGEMENT. 

land is washed two years before the soil 
is sweetened sufficiently to permit crop 
growth. If the first season’s washing 
has not sufficiently sweetened the land, 
it is plowed during the summer months, ~ 
when water is not abundant, in order 

to reduce the surface evaporation toa 
minimum. 

At the end of the second year the 
land is usually sufficiently sweetened 
for some crop. Samples of the soil are 
examined for the percentage of sodium 
chloride content, as experience has 
shown that this is an indicator of the 
condition of the land as regards crop 
growth. The first crop to be grown 
is barnyard grass (Panicum crus-gall), 
called by the natives ‘‘dineba.’’ The 
seed of this plant is obtained from the 
screenings from the rice mills, and as 
it isa by-product it is very cheap. If 
the growth of this grass is good, the 
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soil is considered in a condition for the 
introduction of other crops, and as a 
rule Egyptian clover is then planted. 
While these crops are on the ground 
the land is heavily flooded, as much 
water being used as the plants will 
stand, so that there is no opportunity 
for the alkali that has been washed 
down to return to the surface. 

From all the information which could 
be gathered, it seems that the value of 
barnyard grass and Egyptian clover as 
reclamation crops is not due to the fact 
that they are able to withstand a large 
amount of salt, but to the fact that they 

are very shallow-rooted, growing in the 
immediate surface soil which has been 
washed free from salt, and are adapted 
to a very wet soil. Egyptian cotton, 
however, is a deep-rooted crop, its roots 
growing down into the subsoil, which 
is still charged with salt. Therefore 
the Egyptian cotton is actually more 
resistant to salt than the other two re- 
olamation crops, though the best grades 
of cotton are not produced on salt 
lands. 
The total cost of this reclamation 

work is given as $18.30 per acre, but it 
varies from this amount up to $25 or 
$30 per acre. This latter amount, how- 
ever, includes the cost of the original 
purchase Of the land, cost of live stock, 
tools, buildings, taxes, water distribu- 
tion, management, seed, harvesting, and 
all expenses incident to the work. It 
will be seen that the greater part of these 
expenses would be incurred in taking 
up new land anywhere, and should not 
be included in the cost of actual recla- 
mation from salt. It is very difficult to 
obtain figures as to the actual cost of 
ditching, washing, and farming until 
the land can be made to pay expenses 
and a reasonable interest on the capital 
invested, but it is thought that this fig- 
ure does not exceed $15 per acre. 

It should be remembered that the 
cost of labor in Egypt is very low. The 
ordinary farm laborer receives $5 per 
month, and labor by the day is paid 10 
or 15 cents. Women and children take 
part in the minor field operations and 
receive from 3 to 5 centsaday. Such 
labor is, however. not as efficient as 
American labor, and the difference in 

cost is n 
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ot so great when this fact“ is 
considered. The engineers in charge 
of the Abukir reclamation estimate the 
cost of digging the lateral ditches at 3 
cents per Cubic yard, a figure much be- 
low that for similar work under Amer- 
ican conditions; but where tile are used 
our ditching can be done as cheaply, for 
ditches for tile are not dug so wide as 

‘ open ditches and our workmen are more 
efficient. 

Thoroughly reclaimed land is worth 
from $200 to $300 per acre, the latter 
price having been refused for a large 
tract recently reclaimed at Abukir. 
Much of the newly reclaimed land is be- 
ing rented to individual farmers at from 
$10 to $30 per acre per year, depending 
upon the state of the reclamation. 

CROPS GROWN DURING RECLAMATION 

FROM ALKALI. 

Crops are generally planted the first 
year of reclamation. In soils where 
the alkali content is high, it is neces- 
sary to wash the land six months ora 
year. The first crop planted is samar 
(Cyperus levigatus), a rush used for 
mat-making. 

This plant is set out at intervals of 
18 inches and is kept constantly under 
water, much as rice is grown. It has 
an advantage over rice in that it can 
go without water for a period of ten or 
twenty days and suffer no damage. 
Where the land is very salty, a poor 
stand and yield is often the result, but 
almost invariably the plant yields 
enough to be profitable, and where 
good yields are secured the product is: 
worth from $50 to $75 per acre. As 
stated, in nearly every case a profitable 
crop of samar is obtained the first year. 
On the worse land, however, it has 
sometimes been necessary to wash the 
soil a full year before a crop could be 
grown. ‘This is particularly true of 
those spots which contain sodium car- 
bonate or black alkali. 

After a crop of samar has been grown, 
the land is in much better condition, and 
various crops are then planted, accord- 

ing to the taste of the cultivator. Ro- 
tations have been adopted for use during 
the reclamation, of which the following 
have proven useful and successful : 
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First. Where the land is strongly al- 
kaline: I, washing; 2, samar; 3, cot- 
ton. The growth of the cotton indi- 
cates the extent to which the reclama- 
tion has gone. If a good stand is had 
and a yield of good fiber is obtained, a 
new rotation is planned to suit the far- 
mer’staste. If cotton does not do well, 
the land goes again into samar and re- 
ceives a further washing. 

Second. In land which contains an 
average amount of alkali: 1, samar ; 2, 
hicer “s- cotton; Of, Trice: -2,;saman; 

3, cotton. 

Third. In land which does not con- 
tain a large excess of soluble salts, cot- 
ton comes earlier in the rotation and is 
followed by less resistant crops, as: I, 
samar; 2, cotton; 3,corn. Fora num- 

ber of years after the reclamation has 
gone on, it will be found advantageous 
to grow either rice or samar every three 
or four years, in order to wash from the 
soil the alkali which has risen above 
the drains. 

EORESTRY AND IRRIGATION March | 

The cost of ditching per cubic yard 
can be calculated from the following 
contract prices for carrying on the work : 

Main ‘canalsc fs ae soci sor eee ee $o 06% 
Main drains: 2c-.5oo Hees ae eae 10% 
Primanyadrains.es eee oe 56 04% 
Secondary and tertiary drains...... 034 

One of the greatest obstacles to more 
rapid reclamation has been the lack of 
population. With the deterioration of 
these lands the fellahs left and the re- 
peopling of the villages is slow. For 
a time the fellahs had little faith in 
alkali-land reclamation, but gradually 
the success of the method of reclama- 
tion became evident, and now settlers 
are easier to obtain. 

Land once thoroughly reclaimed gives 
no further trouble from alkali if farmed 
with intelligence, but land partially re- 
claimed reverts to its damaged condition 
in afew years. It has been found more 
economical to wash land four years and 
be sure of thorough reclamation than to 
attempt the cultivation of half-reclaimed 

ALKALI SPOT APPEARING IN A COTTON FIELD AS A RESULT OF ALLOWING LAND TO LIE IDLE. 
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soil, which invariably develops salt spots 
that spread from year to year. 

Upon the completion of the reclama- 
tion, cotton, corn, clover, alfalfa, sugar 

cane, and all crops grown in the district 
can be grown without tear of a rise of 
alkali, but the partially reclaimed land 
is fit only for alkali-resistant crops, or 
crops which will grow in standing water. 

SUMMARY OF RECLAMATION METHODS. 

There are three methods of alkali- 
land reclamation in usein Egypt. Each 
of these methods is successful under the 
conditions appropriate for its use, and 
allare worthy of being tried in America. 

1. flooding with open drains, as has 
been described. 

2. Colmatage or Warping.—This meth- 
od of reclamation consists simply in flood- 
ing land with muddy water long enough 
to allow the mud to settle, after which 
the clear water is drawn off and more 
muddy waterrunon. Very little atten- 
tion is paid to drainage, except in so far 
as surface drains are dug to carry away 
the clear water. The popular impres- 
sion prevails that by this method the 
alkali or salt is covered up with sufficient 
good soil to permit plant roots to thrive. 
As a matter of fact, the efficiency of the 
method depends much more on the fact 
that the alkali is washed down into and 
mixed with the sub-soil, so that its con- 
centration at the surface is diminished. 
The total amount of alkali in the soil is 
very slightly reduced, and when condi- 
tions again become favorable for the rise 
of the alkali it returns to the surface 
and proves as troublesome as before. 

3. Flooding with Tile Dratns.—This 
method has only been tried experiment- 
ally in Egypt, but promises to be the 
most rapid and effective way of reclaim- 
ing the land. Tile drains are placed 
30 inches deep and 35 feet apart, ata 
cost of $30 per acre. 

In the application of these methods 
of reclamation to American conditions 
there are a number of factors which 
enter into the problem and make neces- 
sary certain changes. American farm- 
ers have a well-grounded dislike to open 
ditches in fields. They take up a large 
amount of valuable land, require an 
annual outlay in cleaning and deepen- 
ing, necessitate the building and annual 

repair of bridges, and prevent or hamper 
the use of machinery in agricultural 
operations. Tile drains take up no room, 
render no land unavailable for cropping, 
require little or no repairs if properly 
laid at the start, and are efficient for 
many years. One hundred feet of open 
ditch 7 feet wide occupies 700 square 
feetof land. The value of this, at $100 
per acre, would be $1.61. The cost of 
digging 100 feet of open ditch of this 
width, 3 feet deep, is at least $4. The 
cost, in our Eastern states, of digging, 
laying tile, filling the trenches, and pur- 
chase of 4-inch tile for 100 feet of drain 
is about $4, so that there is a difference 
of $1.61 per 100 feet in favor of the tile. 
If allowance is made for cost of bridges 
and annual cleaning of open ditches, the 
difference will be still greater. 
The soils in arid America are generally 

light in character and do not stand well 
in bank, so that great trouble would be 
experienced in maintaining small open 
ditches. 

For these reasons alkali-land reclama- 
tion by means of open ditches is not to 
be recommended for general use. Inthe 
larger drains, where very large pipe 
would be required, open ditches may be 
used, but in a great many localities some 
kind of protection will be necessary to 
strengthen the banks and prevent their 
caving. 

The irrigation season, except in cer- 
tain parts of California and Arizona, is 
shorter than in Egypt, and in order to 
reclaim land within a reasonable length 
of time it will be necessary to place 
drains closer together. In this way the 
land will be reclaimed in a shorter time, 
because a greater quantity of water can 
be run through the soil in a given time. 
In an experiment on 40 acres now being 
carried onin a loam soil near Salt Lake 
City, Utah, the tile were placed 150 feet 
apart. ‘Thisseems to be a good average 
distance at which to place tile. As the 
experiment progresses more definite in- 
formation regarding the time required 
for reclamation can be given. 

Prof. Milton Whitney, Chief of the 
Bureau of Soils, has lately expressed 
himself as follows in regard to the prac- 
ticability of soil-washing in the West : 

‘The subject of alkali has been a 
source of much anxiety to our western 
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PARALLEL DRAINAGE DITCHES. ONE MAY BE EMPTIED AND CLEANED WHILE THE OTHER 

CARRIES THE DRAINAGE WATER. 

yeople, and the vast injury that has 
been done through the occurrence of 
alkali has prejudiced outsiders in irriga- 
tion enterprises to such an extent that 
in many communities the subject has 
been exceedingly unpopular, and any 
reference to it in connection with cer- 
tain localities has been vigorously op- 
posed and criticised. 

‘“Tt must be recognized that alkali 
occurs in all arid countries, and it isa 
problem for consideration and suitable 
control by the people of irrigated arid 
districts, as the suitable drainage of rice 
lands or corn and wheat lands has been 
in other parts of the humid regions. 

‘“The experts of the Bureau of Soils 
firmly believe that the alkali lands of 
this country can be economically re- 
claimed, and that the damage from alkali 
is unnecessary and will not result if 
proper precautions aretaken. Further- 
more, it is a well-known fact that in 
most cases alkali accumulates in the 
most fertile soils, and the presence of 
alkaliin the soils of arid regions should 
indicate to the people as a rule a high 
degree of fertility, provided proper 
methods of handling the soil are adopted. 

‘“The publications of this Bureau 
have been recommending drainage for 

the reclamation of these waste lands. 
This recommendation had previously 
been made by other writers on the sub- 
ject, and all who have given this matter 
any thought are unanimous in the opin- 
ion that drainage will solve the problem. 

‘As no work of reclamation by drain- 
age has been carried on to completion 
in this country, it is impossible to say 
what the actual cost of reclamation 
would be, but very reasonable estimates 
based upon the cost of land drainage in 
the humid states have placed the proba- 
ble cost of alkali land reclamation at 
from $10 to $30 per acre. In Egypt 
large areas have been reclaimed and are 
now producing crops, and from figures 
given by the engineers in charge of 
this work the cost of reclamation can 
be readily calculated. 

‘“The results obtained in Egypt thor- 
oughly warrant the statements made as 
to the practicability of reclamation by 
drainage, for it will be seen that the 
cost of reclamation is so low that much 
of the land of the West now lying idle 
on account of alkali or seepage water 
can be made to produce crops in from 
one to three years, with an expenditure 
much below the value of the land when 
reclaimed.’’ 
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HE existing federal forest reserv- 
ations were created only after 

a long struggle. Those of us who were 
engaged in the efforts that finally re- 
sulted in the passage of the act of 1891, 
authorizing the creation of forest reser- 
vations by presidential proclamation, 
and the act of 1897, which inaugurated 
their administration in accordance with 
sound ideas of forestal management, 
recollect how we were constantly met 
with the honest contentions of many 
men residing in the regions where it 
was proposed to create these reserva- 
tions, with the statement that the whole 

idea was impracticable. They con- 
tended that it was physically impossible 
to protect such great areas from de- 

struction by fire, or to measurably pre- 
vent despoliation of the public timber 
by persons cutting it without warrant 
of law. They further said that the 
withdrawal of such large areas of land 
by the federal government, thus ex- 
cluding it from state taxation, was a 
hardship upon their respective states, 
without any corresponding benefit to 
the states, and maintained that the 
pioneers who were developing the coun- 
try were entitled to the same free use 
of timber and of the range as had been 
accorded to their forerunners. Inshort, 
they felt that the whole idea was a 
fanciful emanation from the brains of 
eastern enthusiasts, who knew nothing 
whatever of the real situation. 

While some converts have been made 
among the residents of the states where 
these reservations exist, I fear that too 
many of their citizens would still in- 
dorse the above objections to forest res- 
ervations, and for this reason it seems 
to me that the most important thing to 

insure the future success not only of 
these reservations but also of a forestry 
policy by the United States, liesin show- 
ing that these contentions are without 
foundation,and thus convert the popula- 
tion most immediately interested in the 
future of the federal forest reservations. 
How can this be done? ‘To this ques- 
tion there seems to be the one answer 
which has thus far prevailed in the de- 
velopment of the United States—that is 
to appeal to the intelligence of our peo- 
ple and educate them as to what the vea/ 
purposes of these reservations are; to 
show them that the reservations are of 
vital interest both to the people in their 
vicinity and also to the more remote 
communities far down the streams that 
head in the reservations. In this cam- 
paign of education constant and repeated 
explanation that these reserves are cre- 
ated for the wse of their forests and for 
the regulation of the streams must be 
made. 

In emphasizing this feature that the 
reservations are created for practical 
purposes, it seems to me that the idea 
which to some extent prevails, that they 
are created for their natural beauties and 
as game preserves, should be minimized. 
While the reserves will naturally become 
the resorts and homes of our wild ani- 
mal and bird life, and, so far as it can 
readily be done, these should be pro- 
tected, stillit must not be forgotten that 
the primary purpose of the forest reser- 
vations is a practical one. They are 
created for the purpose of supplying 
wood material perpetually to the people 
of the United States and of maintain- 
ing natural water conditions so as to 
make extended irrigation more and 

more possible, and, by thus maintaining 

*Paper read at the summer (1903) meeting of the American Forestry Association at Minne- 
apolis, Minn. 

(131) 



132 

an equable flow in the streams through- 

out the year, to furnish water for do- 

mestic and stock purposes. They are 

not under the terms of the law * created 

for the protection of game or the preser- 

vation of wonderful natural objects, 

although these may be incidentally ac- 

complished by the creation of the reser- 

vations. These pleasurable and es- 
thetic purposes must be cared for by 
the creation of the national jfarss, 
which are to be the playgrounds of the 
people, while the /ovest reserves may be 
said to be their woodlots and natural 
reservoirs. I should like to see this 
distinction more generally appreciated. 

Perhaps the strongest single ally in 
the maintenance and extension of the 
existing reservations will come from 
their association with the important ir- 
rigation projects now just being inaug- 
urated by the federal government. The 
men in charge of these projects are fully 
alive to the important assistance that 
the forest reservations are destined to 
be to the cause of irrigation. -When 
the peeple generally in the arid regions 
fully appreciate this, we may feel cer- 
tain that the future of the forest reser- 
vations is assured, for no reservoir made 
by the hand of man can equal in cheap- 
ness and usefulness a great forest. 

The prevention of floods is of the 
greatest importance, and it is not at the 
mouth of a river that floods can be pre- 
vented, but at its source. If the water 
is allowed to rush down in a flood, vast 
quantities of detritus will be carried 
down to constantly fill the river bed 
below, thus raising its bottom year by 
year and compelling a corresponding 
raising of the levees, to which every 
added foot of height is added danger of 

_*This law reads: ‘‘May reserve * * * 
in any part of the public lands wholly or in 
part covered with timber or undergrowth, 
whether of commercial value or not, as public 
reservations.”’ * * * In the act of June 4, 
1597, providing for administration, etc., of the 
reserves, it is declared: ‘‘No public forest 
reservation shall be established except to im- 
prove and protect the forest within the reser- 
vation, or for the purpose of securing favorable 
conditions of water flow, and to furnish a con- 
tinuous supply of timber for the use and 
necessities of citizens of the United States.’ 
Timber may be appraised and sold from forest 
reservations when ‘‘ compatible with the utili- 
zation of the forests thereon.”’ 
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breaking. Of the large amounts ap- 
propriated for ‘‘river and harbor im- 
provements’’ a portion might well be 
expended in creating and developing 
forest reservations. When we consider 
how widely the people of the United 
States are annually made to suffer loss 
by floods, we may feel certain that an in- 
telligent public opinion will demand the 
most careful supervision and care of 
every agency tending to prevent these 

floods. It remains, then, only for the 
forester to demonstrate how essential 
the maintenance of forests at the head- 
waters of the great streams is in pre- 
venting floods to bring another great 
element of support to the forest reser- 
vations in the future. 

This suggests at once that the prob- 
lem we are dealing with is not gener- 
ally a state question, but an interstate 
one; that it can not be properly cared 
for by any state legislation, but by its 
inherent conditions must usually be left 
to the federal government. Therefore 
these forest reservations, created to con- 
serve as well as to furnish timber sup- 
plies, will in all probability remain /ed- 
eval reservations. Intheir development 
national questions must be considered 
paramount. While it is to be hoped 
that in all of the states having forest 
lands at the headwaters of streams there 
will be established forest reservations, 
the title to such lands having passed 
into the hands of private owners, this 
can not be expected at an early date. 
When such reservations are made, some 
plan for their administration in conso- 
nance with the purposes of the federal 
reservations must be worked out. The 
future holds here a wide field for con- 
structive legislation. 

Let us now consider some of the more 
detailed developments that the future 
has in store for the forest reservations. 
The first is a gradual determination 
of their permanent boundaries. When 
many of these reservations were pro- 
claimed, the regions where they are 
located were unsurveyed, or only in 
part surveyed. ‘This necessitated their 
proclamation by natural boundaries, 
which were more or less indefinite, or 
by description with theoretically ex- 
tended township and range lines. It 
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was not for one moment supposed by 
those who drew these descriptions that 
they were to be permanent. They were 
merely the best that could be done to 
define the area to be reserved for forest 
purposes. Because of a failure to ap- 
preciate this, the reservation system has 
been as bitterly attacked on the score 
of including improper lands as upon 
any other. With an extension of our 
knowledge by means of accurate topo- 
graphical surveys of the regions re- 
served and to be reserved, we shall in 
time arrive at a proper delimination 
of the reservations. These reservations 
should in general be made in accordance 
with the topography of the country, 
conforming to the mountain ranges or 
drainage areas rather than to the arbi- 
trary township, range, and section lines 
of the public-land surveys. When their 
boundaries are finally determined, they 
should be marked with monuments of 
the most durable character. Only when 
this is done is it possible to prevent un- 
authorized stock grazing, timber cut- 
ting, and other despoliations within the 
reserves. 

The extension of the reserves may be 
expected by means of presidential proc- 
lamations, and it is my hope that we 
shall ultimately obtain the passage of a 
law reserving from all disposition public 
lands more valuable for timber growth 
and forest uses, including water con- 
servation, than for agricultural, min- 
eral, or other purposes, and that such 
lands shall be administered under a 
sound, economic forest policy. ‘This 
was the proposition originally advanced 
by the American Forestry Association 
in a bill drawn. by its executive com- 
mittee as far back as 1887 and repeat- 
edly urged upon different Congresses. 
This could be accomplished in a very 
simple way. Require every would-be 
entryman of the public lands to file a 
non-timber affidavit—that is, an affida- 
vit which should set forth that the lands 
which he desires to enter are not valu- 
able for timber, for es purposes, or the 
conservation of water because of the 
wood growth. Thus we should set 
aside by a gradual process of exclusion 
all the lands of the U sited States valu- 
able in any way for forest purposes. 
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Of course, if the entryman made a false 
affidavit his entry would be subject to 
cancellation at any time prior to the 
issuance of the patent. 

I have called attention to the necessity 
for accurate surveys of the exterior 
boundaries of the forest reservations. 
Such topographic interior surveys are 
equally necessary in order that the offi- 
cers charged with their care and admin- 
istration may know the points at which 
to construct fire lines, utilizing all natu- 
ral advantages in the best way. Road 
building, and trail cutting, too, are 
fundamental in any permanent develop- 
ment of great forest properties. Only 
by means of the roads and trails may 
fires be promptly extinguished and held 
in check and the products of the forests 
economically marketed. The impor- 
tance of this work in any successful 
management of the national forest re- 
serves can not be overestimated, and 
until rapid communication over a net- 
work of trails on each reserve is possi- 
ble we must not blame the forest 
administration for fires. The methods 
of fire protection inaugurated on the 
reservations, and the reforesting, whether 
by natural reproduction, by intelligent 
cutting, or by planting, will instruct 
private owners in the regions where 
these reservations are located. 

Along the lines of forest reproduction 
on the reservations, at first somewhat 
rudely carried out because of the cost, 
we shall see in the future great develop- 
ment in forestry proper, which will in- 
crease when there is a market for 
the product. At present many of these 
reservations are too remote to get the 
timber to market. For many years to 
come, the best policy for the govern- 
ment in disposing of the timber product 
of its reservations now appears to be 
by sales of this product at auction to 
the highest bidder of such portions of 
the timber as may be cut without injury, 
or to the benefit of the reservation. In 
connection with the sale of timber from 
government reservations a system of 
sales must be maintained for the pur- 
pose of supplying settlers and local de- 
mands prior to the sales of the regular 
lumbermen. Whether this shall be by 
means of a system of licenses author- 
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izing settlers to cut under careful super- 

vision of forest officers at a nominal 

charge, or by a sale of superfluous 

wood supplies by the forest officers, 

must depend largely on local conditions. 

Many of these suggestions are now con- 

templated by the regulations of the 

General Land Office in its administra- 

tion of forest reservations. 

In one respect I feel that the existing 

laws and regulations concerning the 

forest reservations should be modified. 

I refer to the so-called lieu selections. 

The law provides that persons having 

entries within forest reservations at the 

date of the proclamation may exchange 

their lands within such reservation for 

a like amount of land outside the reser- 
vation anywhere upon the public do- 
main. ‘The purpose of this provision 
was to induce all persons having a right 
to reside within the reservation bound- 
aries to remove therefrom. It is my 
belief that a certain number of dona fide 
residents within the reservation is a 
good thing, for in cases of emergency 
such persons can be called upon to assist 
in the extinguishing of fires or the driv- 
ing out of herders illegally grazing their 
stock within the reservation. These 
residents would naturally be most alert 
to prevent the extension of any fires 
liable to injure their own holdings, and 
would be likely to know of any timber 
cutting or herding that was going on in 
their vicinity. By making them forest 
guards they could be of great assistance 
in protecting the reservation and useful 
in other forest operations. 

In another most important respect 
our laws must be changed before we 
can get the best results from the forest 
reservations. At present the forest work 
of the federal government is divided 
among three different bureaus—the 
General Land Office, the Geological Sur- 
vey (both in the Interior Department), 
and the Bureau of Forestry in the Agri- 
cultural Department. This division can 
not be defended, but is natural enough 
when historically considered. ‘The Gen- 
eral Land Office was organized to dispose 
of the public domain, at first as an asset 
of the government, and later as a means 
of strengthening that government by 
building up new commonwealths to join 
the sisterhood of states. 
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When the idea of permanently reserv- 
ing portions of the public domain for 
forest and water uses became a reality, 
a new duty was imposed upon the Land 
Office—that is, to administer perpetually 
a portion of the public domain, not to 
dispose of it. ‘Thus we see it is foreign 
to the previous functions of the General 
Land Office to perform such administra- 
tive work. 

While the Land Office has its own 
surveying system, it provides only for 
sectionizing the country—that is, divid- 
ing it into squares. This is not the 
kind of survey needed for forest reserva- 
tions, as previously pointed out, and so 
the Geological Survey is called upon to 
make the boundary surveys of the reser- 
vations, and incidentally furnish as much 
topographic information concerning the 
reserves as is possible. Hence the second 
division of forest work. 

The real scientific forest work of the 
federal government is done by the 
Bureau of Forestry, organized primarily 
to investigate forest conditions, conduct 
experiments as to tree growth, furnish 
information, and make working plans. 
It has no general powers of administra- 
tion over forest lands from the Congress 
of the United States, only such as are 
given it voluntarily by states, corpora- 
tions, and individuals. In other words, 
the subject-matter with which it has to 
deal is withheld from it under existing 
laws. This association has repeatedly 
advocated uniting all this forest work 
into one bureau, confidently believing 
that it would result in a saving of money 
and in far better forest management 
of this great national resource, which 
should in time become a source of annual 
income instead of expense. For this 
we are now working, and must continue 
to work until it is done, and then we 
shall see our forest reservations properly 
managed. 

With the growing interest in national 
management of forest resources the de- 
mand for trained men to handle private 
forest properties will steadily increase, 
and naturally those who have had prac- 
tical training on the government re- 
serves will have the preference over 
others, as these reserves come to be 
managed more and more in accordance 
with sound forestry. The reserves will 
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thus become the best sort of forest 
schools, not merely for the scientific 
foresters, but for the much larger num- 
ber of men needed as rangers and forest 
guards. At present the demand for 
such men far exceeds the supply, and 
many large owners of forest properties 
in the East have been discouraged in 
their intention to introduce forest man- 
agement on their properties by their 
inability to get competent men. 

I have indicated some of the lines of 
the future development of the federal 
forest reserves ; but the most important 
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of all will be their educational value, 

not only to the people and the states 
where they are located, but to the whole 
country. These reservations, scattered 
through a wide range of latitude and 
longitude and dealing with widely va- 
riant climatic conditions, must, as the 
years go by, furnish steadily accumu- 
lating experience of value throughout 
the country, and such knowledge of for- 
estry as will put the United States in 
the vanguard of those nations that make 
the wisest use of this fundamental na- 
tional resource. 

STANDARD DEVICES FOR PUMPING. 

C. A. WENTWORTH. 

Y far the greater portion of the 
water used in irrigation processes 

is diverted by gravity from flowing 
streams. Advantage is taken of the fact 
that 2% or 3 feet fall to the mile is quite 
sufficient to lead the water wherever it is 
needed, whereas the main stream from 
which it is taken usually falls from 4 to 
8 feet in the same distance. Generally 
it may be said that every foot in differ- 
ence of elevation which the diverted 
water gains over its 
source gives it corre-— 
spondingly wider ra- 
dius of utility within 
the same valley. After 
a few miles of gain the 
diverted water may 
even become available 
as a considerable source 
of power. 

Under certain condi- 
tions of topography, 
however, it may be 
easier or less expensive 
or, indeed, the only 
practicable way to take 
advantage of a source of 
water supply, to pump 
it from a lower level to 
the point where it. is 
needed. 

In India and Egypt, where human 
labor is cheap, the natives toil patiently, 
operating clumsy, Oriental devices in 
order to gain small streams of water for 
their thirsty crops. 

The power of cattle and horses has also 
been employed for pumping through the 
ages on various forms of machinery, 
which have their simplest modern ex- 
amples in the capstan or the hay press 
and the ‘‘ horse-power’’ treadmill. 

HORSE-POWER OPERATING A BUCKET PUMP. 
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On the great plains west of the Mis- 

sissippi the most available power 1s the 

force of the wind. On account of the 

flatness of the country the winds are 

almost incessant and rather more forci- 

ble than isagreeable. Fortunately, the 

people in these regions have been able 

to makea servant of the nuisance which 

blows the soil off their fields, and set it 

to make them more productive by in- 

creasing the water supply. 

Various unique machines have been 

employed to take advantage of the 

measure‘ess power afforded by the winds. 

Among the more ingenious home-made 
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use them, considering the gain in effi- 
ciency. 

Mounted on scientifically braced steel 

towers, they catch every breath of air, 

face the wind automatically, and shut 
themselves off when their work is done. 
If the wind rises to violence which 
makes the exposure of much surface 
dangerous, they present only the edge. 
of the wheel to the increasing pressure. 

In much of the great plains country 
there is just enough rainfall to render 
a crop dubious. The cattle industry 
does not demand nearly as much water 
as does farming. Hence it follows that 

AN 

affairs is the wind engine, which is like 
an old-fashioned over-shot water-wheel 
in construction and action. ‘The lower 
half is shielded by a simple screen of 
boards surrounding it on all sides, so 
that the wind can act only on the upper 
half. 
Wooden mills on wooden towers have 

also had their day, as well as wind 
wheels without towers, and wheels 
made with sails of cloth. The modern 
facility of metal construction and exact 
engineering calculation have produced 
stiff, light-running windmills made en- 
tirely of steel at a price so low that no 
one who needs them can afford not to 

OVERSHOT WINDMILL. 

a few efficient mills can supply from the 
widely extended artesian basins the 
comparatively small extra amount of 
water necessary to insure successful 
operations in a country where there are 
no streams available. 

But the wind sometimes proves a poor 
reliance. Some hot August, when cat- 
tle and crops alike are parching with 
thirst, a dead calm occurs, and the 

broad fans of the mills are motionless 
and useless for several days at a time. 
Then it is that the foresighted hus- 
bandman runs out the traction engine 
or gasoline engine, previously adapted 
and adjusted for such emergencies, and 

' 
va 
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PUMPING WITH A THRESHING ENGINE. 

saves his property, either by running 
one of his driven wells, disconnected 
from the windmill, or perhaps pumps 
water up from some stream to irrigate 
his fields, as shown in the accompany- 
ing cut of a California pumping outfit 
in operation. 

In regions where streams are more 
numerous it is frequently of great value 
to the farmer or the owner of a country 
residence to force water up froma brook 
into his house and barn. The hydraulic 
ram is then employed—an old, well- 
known device, by means of which the 
momentum of water flowing through a 
long sloping pipe is employed to force 
a small part of the same water up to 
almost any ordinary and reasonable 
height. 

Only the other day we saw a descrip- 
tion of the apparatus employed by a 

dairy farmer ten miles from Washing- 
ton, D. C., who wished to force water 
300 or 400 yards uphill ‘nto a 30,000- 
gallon’ tank. He tried rams. They 
did not supply enough water. He tried 
a gasoline engine. It was expensive, 
needed watching, and sometimes went 
on astrike. He tried a windmill, which 
proved most unsatisfactory when most 
needed. Finally he dammed a tiny 
stream, led the water a hundred yards 
in a trough, and allowed it to fall ona 
12-foot overshot water-wheel. A triple- 
cylinder pump was run from the axle 
by a chain and sprocket. ‘The result 
was perfectly satisfactory. 

The pump forces 7,200 gallons daily 
into the tank, which is over a quarter 
of a mile away and at a considerable 
elevation from the spring which is the 
source of supply. 

— 



FORESTRY AND IRRIGATION IN CONGRESS 

A RESUME OF LEGISLATIVE ACTION IN REGARD TO CON- 
SERVATION OF OUR WOODS, WATERS, AND PUBLIC LANDS 
BY THE FIFTY-EIGHTH CONGRESS, SECOND SESSION. 

January 25, 1904. 
In the Senate: Mr. Bard, from the 

Committee on Public Lands, to whom 
was referred the bill (S. 904), granting 
to the State of California 5 per cent of 
the net proceeds of the cash sales of 
public lands in said state, reported it 
without amendment, and submitted a 
report thereon. 

The bill (S. 887) for the purchase of 
a national forest reserve in the Southern 
Appalachian Mountains, to be known as 
the National Appalachian Forest Re- 
serve, was announced as first in order, 
but on request of Mr. Lodge and Mr. 
Teller was passed over. 

The same bill was first in order at one 
time on January 27, but at the request 
of Mr. Teller (through Mr. Cockrell) 
was again passed over, without losing 
its place. 

The bill (S. 1490), to authorize the 
sale of a part of what is known as the 
Red Lake Indian Reservation, in the 
State of Minnesota, was considered as 
in Committee of the Whole. It author- 
izes the Secretary of the Interior to sell, 
subject to the homestead laws of the 
United States, to the highest bidder, at 
public auction, in tracts not to exceed 
160 acres to each individual, all that 
part in the State of Minnesota lying 
westerly of the range line between 
ranges 38 and 39 west of the fifth prin- 
cipal meridian, approximating 256,000 
acres. It is provided that the land 
shall not be sold for less than $4 per 
acre. 

The bill was reported without amend- 
ment and passed. 

In the House: Mr. Weedon, from 
the Committee on the Public Lands, to 
which was referred the bill of the House 
(HM. R. 3581) providing the means of 
acquiring title to two groves of Seguora 
gigantea in the State of California, 
with a view to making national parks 
thereof, reported the same, with amend- 
ment, accompanied by a report (No. 

461); which said bill and report were 
referred to the Committee of the Whole 

House on the state of the Union. 

January 26. 
In the House: Mr. Heyburn called 

up from the table and discussed Senate 
joint resolution No. 30, directing the 
stay of all proceedings now pending 
upon any application to enter or patent 
even-numbered sections of the public 
lands in lieu of odd-numbered sections 
surrendered by the railroad company or 
its assigns within the limits of any for- 
est reserve. ‘The resolution was finally 
referred to the Committee on Public 
Lands. 

Senate bill 490, to authorize the sale 
of a part of what is known as the Red 
Lake Indian Reservation, in the State 
of Minnesota, was referred to the Com- 
mittee on Indian Affairs. 

A similar bill (H. R. 11130), by Mr. 
Steenerson, was referred to the Com- 
mittee on Indian Affairs. 

By Mr. Bede: A bill (H. R. 1136) 
to provide for the hearing and deter- 
mination of contests of the claims of 
states to swamp land under swamp-land 
grants. To the Committee on Public 
Lands. 
A resolution of the Salida (Colorado) 

Board of Trade was laid on the Speak- 
er’s desk, protesting against changes in 
the present land laws. 

January 27. 
In the Senate: Mr. Bard, from the 

Committee on Public Lands, to whom 
was referred the bill (S. 2223) provid- 
ing a means of acquiring title to two 
groves of Seguoia gigantea, in the State 
of California, with a view to making 
national parks thereof, reported it with 
an amendment and submitted a report 
thereon. 

Mr. Gamble, from the Committee on 
Public Lands, to whom was referred the 
bill (S..579) to regulate the use by the 
public of reservoir sites located upon the 

(139) 
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public lands of the United States, re- 

ported it without amendment and sub- 

mitted a report thereon. 
The bill (S. 122) authorizing the Sec- 

retary of the Interior, at his discretion, 

to restore to public entry lands em- 
braced in whole or in part within segre- 
gations for reservoirs, was reported with- 
out amendment and passed. 

In the House: Mr. Volstead, from 

the Committee on the Public Lands, to 
which was referred the bill of the Sen- 
ate (S. 1558) to grant to the State of 
Minnesota certain vacant lands in said 
state for forestry puposes, reported the 
same without amendment, accompanied 
by a report (No. 605), both of which 
were referred to the Committee of the 
Whole House on the state of the Union. 

By Mr. Powers of Massachusetts: A 
bill (H. R. 11209) to repeal the act pro- 
viding for the sale of timber and stone 
lands, the desert-land act, and the com- 
mutation provision of the homestead 
act. ‘lo’ the Committee onthe Public 
Lands. 

January 28. 
In the Senate: Mr. Stewart, from 

the Committee on Indian Affairs, to 
whom was referred the bill (S. 2860) 
to further amend an act to amend an 
act approved January 21, 1903, entitled 
‘‘An act to amend an act entitled ‘An 
act to provide for the use of timber and 
stone for industrial purposes in the 
Indian ‘Territory,’ approved June 6, 
Ig00,’’ reported it with amendments 
and submitted a report thereon. 

February J. 

In the House, by Mr. Norris: A bill 
(H. R. 11520) providing for an addi- 
tional homestead entry under certain 
conditions. 

February 3. 
In the House, by Mr. Dixon: A bill 

(H. R. 11673) for the survey and allot- 
ment of lands now embraced within the 
limits of the Flathead Indian Reserva- 
tion in the State of Montana, and the 
sale and disposal of all surplus lands 
after allotment. 

February 4. 
In the House : Mr. Wadsworth, from 

the Committee on Agriculture, reported 
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a bill (H. R. 11825) making appropri- 
ations for the Department of Agricul- 
ture for the fiscal year ending June 30, 
1905, which was read a first and second 
time, and, with the accompanying re- 
port, referred to the Committee of the 
Whole House on the state of the Union, 
and ordered to be printed. 

February 5. 
In the Senate; Mr. Perkins intro- 

duced a bill (S. 4134) granting to the 
city and county of San Francisco for 
water-supply purposes the use of cer- 
tain lands in a forest reservation in the 
State of California. Referred to the 
Committee on Public Lands. 

In the House: The House resolved 
itself into the Committee of the Whole 
House on the state of the Union. Mr. 
Wadsworth brought up for discussion 
the bill (H. R. 11825) making appro- 
priations for the Department of Agri- 
culture for the fiscal year ending June 
30, 1905. ‘The bill was passed. The 
section relating to the Bureau of For- 
estry reads as follows, as amended: 

‘General expenses, Bureau of For- 
estry: To enable the Secretary of Ag- 
riculture to experiment and to make 
and continue investigations and report 
qn forestry, forest reserves, forest fires, 
and lumbering ; to advise the owners of 
woodlands as to the proper care of the 
same ; to investigate and test American 
timber and timber trees ; to seek through 
investigations and the planting of na- 
tive and foreign species, suitable trees 
for the treeless regions, including the 
erection of the necessary buildings, 
provided that the cost of any building 
erected shall not exceed $500 ; to collect 
and distribute valuable economic forest 
tree seeds and plants ; for the employ- 
ment of local and special agents, clerks, 
assistants, and other labor required in 
practical forestry, and in conducting 
experiments and investigations in the 
city of Washington and elsewhere, and 
for collating, digesting, reporting, illus- 
trating, and printing the results of such 
experiments and investigations ; for the 
purchase of all necessary supplies, ap- 
paratus and office fixtures ; for freight, 
and express charges and traveling and 
other necessary expenses, $363,000, of 
which sum not to exceed $15,500 may. 
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be used for rent. And the employés of 
the Bureau of Forestry, outside of the 
city of Washington, may, in the discre- 
tion of the Secretary of Agriculture, 
without additional expense to the Gov- 
ernment, be granted leave of absence 
not to exceed 15 daysin any one year.’’ 

February 8. 
In the Senate: Mr. Warren presented 

petitions of the National Live Stock 
Association, praying : 

(1) For the enactment of legislation 
providing for the transfer of the ad- 
ministration of the forest reserves to 
the Department of Agriculture. 

(2) Praying for an appropriation to 
carry forward the investigation of poi- 
sonous plants upon the ranges and the 
remedies or antidotes for such poisons. 

(3) Praying that the Special Land 
Commission be given time and oppor- 
tunity to study the varied conditions of 
different localities, that the people of 
each locality be given opportunity to 
be heard, and that no hasty action 
be taken upon the commission’s re- 
port until the people have had time to 
consider any plan recommended, and, 
finally, that if any portion of the public 
ranges is placed under government con- 
trol, the administration of such may be 
through the Department of Agricul- 
ture. 

(4) Praying for investigation of the 
““lieu-land laws’’ and such modifica- 
tions of the same as will prevent abuses. 

Mr. Proctor (for Mr. Dillingham) 

introduced a bill (S. 4166) to repeal 
“An act for the protection of game in 
Alaska, and for other purposes,’’ ap- 
proved June 7, 1902, and to protect 
deer, moose, and caribou in Alaska. 
Referred to the Committee on Territo- 
ries. 

Mr. Perkins introduced a bill (S. 
4193) providing for the appropriation 
of water from the Colorado River for 
irrigation purposes; which was referred 
to the Committee on Irrigation and 
Reclamation of Arid Lands. 

February 10. 
In the House: The following papers 

were laid upon the Clerk’s desk : 
Petitions from the National Board of 

Trade of Cleveland, Ohio, favoring the 

FORESTRY AND IRRIGATION I4I 

passage of bill (H. R. 8460), providing 
for the transfer of forest reserves to 
the Department of Agriculture. | 

Resolutions of the National’ Board of 
Trade urging repeal of the timber and 
stone act, the desert-land act, and the 
commutation clause of the homestead 
act. 

February JI. 
In the House: Petitions of the Na- 

tional Board of Trade urging the repeal 
of the desert-land act were laid upon the 
Clerk’s desk by three members. 

February 12. 
In the Senate: A message from the 

House announced that, among others, it 
had passed with amendment the bill 
(S. 1490) to authorize the sale of a part 
of what is known as the Red Lake Res- 
ervation in the State of Minnesota, in 
which amendment the concurrence of 
the Senate was requested. The Senate 
concurred in the amendment and the 
bill was passed. 

February 17. 
In the House,. by Mr. Mclachlen : 

A bill (H. R. 12510) providing for the 
rights of way in and through public 
lands, reservations, and certain national 
parks. Referred to the Committee on 
Public Lands. 

February 18. 
In the House: A message from the 

Senate announced that, among others, 
Senate bill 579, ‘‘An act to regulate the 
use by the public of reservoir sites lo- 
cated upon the public lands of the 
United States,’’ had been passed, in 
which action the concurrence of the 
House was requested. 

Mr. Fitzgerald laid on the Clerk’s desk 
a resolution of the National Board of 
Trade favoring the transfer of forest 
reserves from the Department of the 
Interior to the Department of Agricul- 
ture. 

Mr. Hill, of Connecticut, and Mr. 
Lilley also presented petitions from va- 
rious sources favoring a forest reserve in 
the White Mountains and the protection 
of the Calaveras Big Trees. 

February 19. 
In the House: Mr. Lamar, of Mis- 
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souri, secured consideration of the bill 

(H. R. 8435) providing that all proofs, 

affidavits, and oaths required under the 

homestead, preémption, timber-culture, 

desert-land, and timber and stone acts 

need no longer necessarily be made in 

the district where the land lies, as for- 

merly required, but may be made in an- 

other district, provided the place where 

thev are taken is within the same 

county or parish as the lands in ques- 

tion, and that affidavit is made, satisfac- 

tory to the Commissioner of the Gen- 

eral Land Office, that they were taken 
before the nearest or the most accessible 
qualified officer. The bill was passed. 

February 20. 
In the Senate: A message from the 

House announced that the Speaker had 
signed (among others) the bill (S. 1490) 
to authorize the sale of a part of what 
is known as the Red Lake Indian Res- 
ervation, in the State of Minnesota. 

Mr. Hansbrough introduced a bill 
(S. 4429) relating to the creation of 
forest reservations on the public domain, 
and for other purposes. 

February 20. 
In the Senate: Mr. Hansbrough in- 

troduced a bill (S. 4429) relating to the 
creation of forest reservations on the 
public domain. 
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February 23. 
A message from the President of the 

United States announced to the Senate 
that the President had on the 2oth in- 
stant approved and signed the act 
(S. 1490) to authorize the sale of a part 
of the Red Lake Indian Reservation in 
the State of Minnesota. 

February 24. 
In the Senate: Mr. Burnham pre- 

sented a petition of the American Paper 
and Pulp Association praying for the 
establishment of a national forest re- 
serve in the White Mountains. 

During consideration of the agricul- 
tural appropriation bill (H. R. 11825) 
amendments by the Committee on Agri- 
culture and Forestry were agreed to 
which increase the total appropriation 
for the Bureau of Forestry to $450,000. 

February 26. 
In the House: A message from the 

Senate announced that the Senate had - 

passed, with amendments, the bill (H.R. 
11825) making appropriations for the 
Department of Agriculture for the fiscal 
year ending June 30, 1905, in which the 
concurrence of the House of Represent- 
atives was requested. 

Mr. Mondell introduced a bill (H.R. 
13095) to regulate the use of forest 
reserve timber. 

RECENT PUBLICA I l@Ine 

The Botanical Gazette. February, 1904. Vol. 
XXXVII, No. 2. The University of Chi- 
cago Press. _ Contains an article by E. B. 
COPELAND and F. A. SHRINER, called 
‘‘ Deforestation and Creek Flow About 
Monroe, Wis.’’ 

The accompanying map shows as nearly as 
possible the changes in the surface flow of 
water which have accompanied the gradual 
removal of the native forest from four town- 
ships of Green county, Wis. 

The original forest covered 83 per cent of 
the entire area. Twenty years ago the wood- 
land had shrunk to 28 per cent. As mapped 
for September, 1902, it does not cover more 
than 6 per cent of the space which -the primi- 
tive forest occupied. 

‘Until 1887 no creeks went dry, although 
there was a noticeable lowering. Since then 
the streams that are dry during the entire 
summers or longer amount to 65% miles in 
length. 

“Once twelve mills ran by water power 
within this area. Several now use steam and 
the rest have been discontinued. Where most 
of these mills stood less water runs now than 
used to be wasted.”’ 

The Agricultural Gazette of New South Wales. 
Vol. XIV, Part 12. December, 1903. 

This is one of the most attractive and meaty 
agricultural papers that come to this table. As 
aresult of recent droughts in New South Wales, 
the attention of farmers in that state is particu- 
larly turned toirrigation at thistime. In this 
number Mr. W. J. Allen, who gained familiar- 
ity with irrigation problems during ten years of 
former residence at Riverside, California, con- 
tributes an article showing the success of vari- 
ous crops which obtained water during the 
drought from artesian wells. He also gives 
practical information for the proper methods of 
controlling and applying water to lucerne, hay 
crops, trees, and vines. ; 
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The Hawaiian PlantersMonthly. January, 1904. 
Supplement, The Hawaiian Forester and 
Agriculturist. 

The supplement is really a distinct magazine, 
the official organ of the Hawaiian Board of 
Agriculture and Forestry. Mr. William L. 
Hall’s ‘‘ Hawaiian Forests,’’ which appeared as 
a leading article in the December number of 
FORESTRY AND IRRIGATION, is reprinted 
entire. We welcome the newcomer in the 
field of journalistic forestry. Such a publica- 
tion should do useful work in the field opened 
by the increasing interest in forestry now 
evident in Hawaii. 

Journal of Proceedings of the National Grange 
Patrons of Husbandry. Thirty-seventh An- 
nual Session. Rochester, N. Y., 1903. 

Three pages of this journal are devoted to 
discussion of the past workings of our defective 
land laws, with frequent reference to the report 
of Hon. Paris Gibson on a bill to repeal them. 

The grange adopted and heartily endorsed 
the summary of the Gibson report, which rec- 
ommended that the only title to homestead land 
should be obtained by five years’ actual resi- 
dence and continuous cultivation. 

PUBLICATIONS RECEIVED. 

Bulletin de la Société Centrale Forestiére de 
Belgique. 1° livraison, Janvier, 1g04. Bruxelles: 
Imprimerie F. Vanbuggenhoudt. 

Schweizerische Zeitschrift fur Forstwesen. 
Organ des Schweizerischen Forstvereins. Re- 
digiert von Dr. F. Frankhauser. Verlag von 
R. Francke. Bern, Igo4. 

Allgemeine Forst-und Jagd-Zeitung. 1904, 
Januar. Frankfurt am Main. 

U.S. Department of Agriculture. Farmers’ 
Bulletin No 187. Drainage of Farm Lands. 
By C. G. Elliott. Washington : Government 
Printing Office, 1904. An excellent practical 
treatise which should be read by every farmer 
who has occasion to drain, and certainly by 
every irrigator. 

U. S. Department of Agriculture, Farmers’ 
Bulletin 185. Beautifying the Home Grounds. 
By L. C. Corbett. Washington : Government 
Printing Office, 1904. 

Simple landscape gardening for the owners 
of rural and suburban homes. 

Transactions of the Royal Scottish Arbori- 
cultural Society. Vol. XVII, Part II. Edin- 
burgh, MCMV. 

The Indian Forester. A Monthly Magazine 
of Forestry, Agriculture, Shikar and Travel. 
Allahabad. December, 1903. 
Oklahoma Agricultural Experiment Station 

Bulletin 61. January, 1go4. 
Field Experiments. Sugar Beets and Man- 

gels. 
Oklahoma Agricultural Experiment Station 

Bulletin 60. December, 1903. 
Planting Trees for Posts, Fuel and Wind- 

break. 
U.S. Department of Agriculture, Division 

of Biological Survey, Circular 4o. Directory 
of State Officials and Organizations Concerned 
with the Protection of Birds and Gamie, 1903. 
Issued January 30, 1904. 
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NEW MEMBERS OF THE AMERICAN 
FORESTRY ASSOCIATION. 

The following-named persons have joined 
the American Forestry Association since our 
last issue : 

Alexander, Gerard, Louisville, Ky. 
Anderson, A. A., 80 West Fortieth street, New 

York City (Life). 
Anderson, David, Collbran, Colo. 
Arnold, Paul E., Mont Alto, Franklin county, 

Pa. 
Baldwin, Roger S., 44 Wall street, New Haven, 

Conn. 
Bates, Miss Mary D., Ipswich, Mass. 
Benson, Edward A., 1021 Cambridge avenue, 

Milwaukee, Wis. 
Bliss, Richard, P. O. Box 507, Newport, R. I. 
Boynton, EK. W., Sewanee, N. J. 
Chandler, A. E., Carson, Nev. 
Corbett, John W., Mountainair, N. Mex. 
Davidson, H. E., 530 Atlantic avenue, Boston, 

Mass. 
Dill, W. O., Sprigg, W. Va. 
Finch, W. T., Northwood, Herkimer county, 

INGE 
Fuguet, H., 260 Bullitt Building, Philadel- 

phia, Pa. 
Goodding, Leslie N., r2or D street, Lincoln, 

Neb. 
Hale, Mrs. Benjamin, Newburyport, Mass. 
Hanson, A. K., Fredericton, N. B., Canada. 
Harris, H. R., Marquette, Mich. 
Henderson, T. J., Wengler, Shasta county, Cal. 
Hoppin, Mrs. Francis L. O., 122 East Twenty- 

second street, New York City. 
Hubbard, Miss Helen, Charlestown, N. H. 
Hunnewell, Arthur, 87 Milk street, Boston, 

Mass. 
Isenberg, H., Lihue, H. Tf. 
Jones, Howell, Topeka, Kans. 
Jopling, J. E., Marquette, Mich. 
Kaufman, N. M., Marquette, Mich. 
Kreutzner, William R., Cedaredge, Colo. 
Lay, Miss Harriett M., 4015 Pine street, Phila- 

delphia, Pa. 
Lincoln, Isaac, Aberdeen, S. Dak. 
McCauley, Calvin H., Jr., Williamsport, Pa. 
Marshall, George E-, York Village, Me. 
Miles, Jonas M., Concord, Mass. 
Moseley, Mrs. Fred’k S., Newburyport, Mass. 
Neel, Harry C., 182 Mansfield street, New 

Haven, Conn. 
Opie, James P., Shamokin, Pa. 
Parker, Edward Ludlow, Concord, Mass. 
Peck, A. S., Bureau of Forestry, Washington, 

ID/GACE 
Pence, J. T., Boise, Idaho. 
Perkins, Miss Ellen G., 

county, Pa. 
Reid, Clarence L., 135 Prospect street, New 

Haven, Conn. 
Southard, George H., 164 Montague street, 

Brooklyn, N. Y. 
Twitchell, Lee D., Mansfield, Ohio. 
Twomby, John Fogg, 34 Green street, Brook- 

line, Mass. 
von Tempski, L.., Makawao, Maui, H. T. 
Woods, Palmer P., Mahukona, H. T. 
Wyckoff, Rev. C. S., 582 Flatbush avenue, 

~ Brooklyn, N. Y. 

Athens, Bradford 
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Limited 

Magnificent equipment, 
lighted throughout. 

to San Francisco, Los 
Portland via the 

this route. 
Illustrated booklets on 

application to 
W. B. KNISKERN, 

CHICAGO, ILL. 

or E. L. LOMAX, 
OMAHA, NEB. 
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California 
the most luxurious train in the world, 

leaves Chicago 8.00 p. m. daily. 

than three days to San Francisco. 
Electric 

Less 

The Best of Everything. 

Two other fast trains leave Chicago roa. m. 

and 11.35 p.m. daily, with through service 

Angeles and 

Chicago & North-Western, 

Union Pacific and 

Southern Pacific Railways 
All agents sell tickets via 

Marble’s Fish Knives 

Have a thumb rest which enables you to put the 
pressure in the right place when cutting off head 
and tail. 

This one is 24% in. long and 
sells for 85c. We make two 

other styles. The handles 
are rosewood inlaid with 
German silver. You get a 

sheath free with each knife. 

Automatic Gaff 

You merely reach out, gent- 
ly touch the fish, and the 
Gaff closes with a grip that 
HOLDS. ‘This means the 
saving of the big ones that 
have gotten away year after 
year. Used with one hand, 
opened with foot. 

No. 1, for fish 

from 1 to 20 Ibs. $1.50 

No. 2, for fisl 
Irom aaa YA | 

| Handles 30 inches. 

L } Niekeled, 50c. extra. 

The blades are of tempered tool steel. 

Marble’s Waterproof Match Box 
Makes a fire certain in any weather. 
Send for catalog of other necessities for sports- 

men and hunters. It is free. 

50 cents, 

SOLD BY DEALERS OR DIRECT, PREPAID, FROM 

MARBLE SAFETY AXE CO. 
Dept Gladstone, Mich. 
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| FORESTRY AND IRRIGATION 
A GOOD MEDIUM 

LAUGHLIN 
FOUNTAIN 

PEN 

The Best at Any Price 
Sent on approval to 
responsible people. 

A Pocket Companion of 
never ending usefulness, a 
source of constant pleasure 
and comfort. 

To test the merits of 

Forestry and Irrigation 
as an advertising medium 
we offer your choice of 
these popular styles super- 
ior to the 

$3.00 
grades of other makes for | 

on c 
Unconditionally Guaranteed 
Pre-eminently Satisfactory. 
Try ita week, if not suited, 

we buy it back, and give you 
$1.10 for it (the additional ten 
centsis to pay for your trouble 
in returning the pen). Weare 
willing to take chances on you 
wanting to sell; we know pen 
values—you will when you 
have one of these. 1 

Finest quality hard Pararub- | 
ber reservoir holder, 14k. Dia- § 
mond Point Gold Pen, an 
desired flexibility in fine,med- | 
ium or stub, and the only per- | 
fect ink feed known to thesci- 
ence of fountain pen making. 

Sent postpaid on receipt of $1.00 
(Registration, 80 extra.) 

This great Special Offer is 
good for just 30 days. One of 
our Safety Pocket Pen Hold- 
ers free of charge with each 
pen. 
Remember—There is No 

“just as good” as the Laughs 
lin: insist on it; take no 

i chances. 7 
State whether Ladies’ or 

Gentlemen’s style is desired. 
Illustrations are full size of 
complete article. Address 

LAUGHLIN MFG. Co., 

841 Griswold St, 

Detroit, Mich. 

| 
uy 
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cA Work of Widening Importance 

to the Book .World 

Ten Superb Large Volumes. 

300 Plates in Full Color. 

1500 Text Cuts. 

500 other Reproductions from 

Photographs from Life. 

4000 Pages, 5'4 x 8'4 inches. 

““As necessary as the dictionary and a lot more interesting.” 

January 9, 1904. 

J. P. JENSON, 
Crookston High School, 

Crookston, Minn. 
Says: The NATURE LIBRARY far surpassed my expectation. 
I have already made good use of the books in my work as Science 
Instructor, and I know that I shal! derive information from them for 
many years to come. The color plates are excellent, its arrange- 
ment scientific and yet simple, and its binding substantial. Fifty 
dollars would not buy my set if I could not get another. 

January 12, 1904. 
AARON L. TREADWELL, 

Professor of Biology, 
Vassar College, 

Poughkeepsie, N. Y. 
Says: Doubleday, Page & Co. are to be congratulated on the 
general excellence of the books comprised in their NATURE 
LIBRARY. It is the most valuable series I know for the use of 
the Nature lover, whether he is interested professionally or non- 
professionally in natural history subjects. 

Ge Nature Library~ 

beautiful volumes. 

as many being sold this season as last. 

OR six years we have been working steadily to build up Che ature Library, 
and have spent many thousand dollars to bring it to its present form of ten 

The set has become a standard work — the only one of its 
kind in the world — and the sale has increased very rapidly, more than ten times 

There is no household in the land where these 
books are not needed; for grown people, for schools, for children, for everyone who 
wants to know about birds, flowers, butterflies, mushrooms, insects, etc., this set is 

absolutely indispensable. 

John Burroughs in his introduction well expresses the spirit of the books. 
He writes: “ While accurate and scientific, I have found them very readable. 
The treatment is popular without being sensational.’’ 

We have had made a book which to some extent expresses the beauty 

It contains some of the colored plates, of Che ature Librarp. 

Doubleday, 

Page & Co. 

Send me your new 

several of the photographic reproductions, shows text pages, binding, book picserip yeaa 
and so far as is possible describes the great work. 

Cut off and send to us this coupon **" » 
i name and address and the book will be sent you with full information as 

to prices and terms. You incur no obligation. 

DOUBLEDAY, PAGE & COMPANY 
34 Union Square, New York 

the Nature Library 

free of cost to me, and 

give details of price, etc. 
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JOHN SHERMAN & CoO. 
Successors to Real Estate Department 

of Forestry and arm eaerom 

Timber ana Mineral Lands 
DNe Avi LP AGR TS, OF oisn THE UNITED SS GATES 

a 

SOUTHERN PINE AND CYPRESS LANDS A SPECIALTY 

we place our services at the disposal of all who may care to take advantage of 
them, either in the purchase or sale of timber or mineral lands. We have excel- 

lent facilities for conducting such business, and promise careful attention to all matters 
entrusted to us. 

We make no charge for any services rendered unless a sale results from our efforts, 
at which time the compensation agreed upon when the propérty is placed in our hands 
will be expected. 

We will accept under the conditions here given first-class properties and advertise 
them in public print and in our booklets and otherwise, absolutely without cost to our 
customers, except as above stated. 

| AVING succeeded to the Real Estate Department of FORESTRY AND IRRIGATION, 

Descriptions of properties must be given accurately and in detail, it being under- 
stood that they must stand a thorough examination. 

The property to be placed in our hands only by the owner or duly authorized agent, 
who has authority to make negotiations for sale. : 

Under no circumstances will we knowingly accept property that is inflated in value 
or upon which an additional price has been placed over that asked in the vicinity where 
located, or to other customers. 

The commission or compensation to us is to be paid only in the event of sale through 
our efforts, such compensation to be agreed upon in advance and a contract properly 
covering the same to be given us. 

When property is placed in our hands for sale we shall ask a reasonable time in 
which to accomplish sale and a reasonable option on property when a customer is secured 
who desires time for inspection and examination of title. — 

References: 

Any Bank or Trust Company in Washington, D. C. 

Office: 1413 G Street . . Washington, D. C. 
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PROPERTIES FOR SALE 

ALABAMA 

A splendid opportunity for milling enterprise ; 5,000 acres of choice timber lands, 
in solid body, located on both sides of the Black Warrior River and adjacent to railroad, 
near Demopolis, Ala. The timber consists of White Oak, Red Oak, Hickory, Poplar, Ash, 
Cypress, Gum, and Longleaf Pine, Oak predominating. Will cut 3c,000,c00 feet. Will 
sell timber under to-year removal contract. Excellent location for saw-mill; easy and 
cheap transportation. Complete details on application. 

HARDWOOD.—5,000 acres in Tuscaloosa county, six miles from railroad ; 40,000,000 

feet hardwood. $55,000 for timber : $65,000 for fee. 

ARKANSAS 

MANGANESE ORE LANDS.—8oo acres, half mile from R. R., analyzing 50% 
metallic ore. Estimated to yield 800,000 tons at cost not to exceed $2 per ton, f. o. b. 
Fine investment. Particulars on application. 

43,000 acres of timber land, a continuous body, located on both sides of a navigable 
river and convenient to 3 lines of railroads. Logging operations can be conducted all 
the year round at a very low cost. Labor cheap and plentiful. A large milling concern 
in this locality cuts and delivers logs from stump to mill for $1.50 per thousand. The tim- 
ber is estimated to cut on an average of 26,000 feet per acre ; some acres will cut as high as 
80,000 to 100,000 feet. The character of timber per acre, estimated, to cut as follows: Oak, 
6,000 feet ; Gum, 5,000 feet ; Ash, 2,500 feet ; Pecan, 4,000 feet ; Persimmon, 3,000 feet ; 
Hackberry, 2,000 feet ; Elm, 1,000 feet ; Cypress, 1,000 feet ; Locust, 1,000 feet ; Tupulo 
Gum, 1,000 feet. This tract is unexcelled of its kind in the South. Full particulars, 
together with price and terms, furnished on application. 

SHORTLEAF PINE.—1,350 acres in Cleburne county. Timber good size and 
thrifty. Average cut, about 6,000 feet. Total cut, 8,000,000 feet. Price in fee, $11,000. 

HARDWOOD.—76,000 acres on both sides of the Ouachita River, in Union, Bradley, 
and Ashley counties, Arkansas, with splendid transportation facilities. It consists of 
hardwoods with a little Pine, and will cut an average of 6,000 feet to the acre. About 
70% of this amount is White Oak, and the remaining 30% is divided between Red and 
Willow Oak, Pine, Cypress, and Gum. Disinterested individuals who have just returned 
from ranging this timber speak of it in the highest terms and say that asa milling propo- 
sition it is by all odds the best they have seen inthe South. The average cut given above 
is based on a very careful and conservative estimate made of 69,000 acres, the balance 
having been made after the estimate was made. ‘The soil is very rich and fertile and when 
ready for the plow will sell for more than is now asked for land and timber. $5.50 per 
acre. 

HARDWOOD.—1I0,000 acres in Arkansas; on railroad and also navigable river 
flowing into the Arkansas. Will cut 10,000 feet per acre ; large percentage White Oak}; 
balance Red, Burr, Water, Post, and Overcup Oak, Ash, Gum, and Hickory. Price, 
$5.50 per acre. 

CALIFORNIA 

CALIFORNIA TIMBER 

GRoupP A.—5,000 acres sugar and yellow pine in Eldorado county ; will cut 45,000 
feet per acre. $20 per acre. 

Group B.—2,000 acres yellow pine in Eldorado county ; will cut 25,000 feet per acre, 
and 4,o00 cords of wood on tract in addition; when cleared, the best deciduous fruit 
lands in the state. Only $6 per acre. 

Group C.—4,64o acres of redwood in Mendocino county, on line of railroad ; will 
cut 40,000 feet per acre ; also Oregon pine, not estimated. $20 per acre. 

Group D.—22,000 acres of redwood timber in Mendocino county; more than 
400,000,000 feet now standing; railway to shipping point on ocean; this proposition 
includes mills in operation ; capacity, 100,000 feet per day; net profits alleged to be 
$75,000 to $100,000 per annum. Bargain at $450,000. 

Group E.—12,000 acres redwood on Garcia River, Mendocino county ; mill site and 
landing on ocean ; will cut 40,000 feet per acre. Price, $25 per acre. 

Cedar, pine, and spruce lands also for sale in unlimited quantities, particulars of 
which furnished on application. 
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FLORIDA 

CYPRESS TIMBER.—Near the St. John’s River, about 1,400 acres of good cypress 

timber; can be bought cheap for the quality ; located in the midst of a forest of Long- 
leaf Yellow Pine, also at a reasonable price. Full particulars given on application. 

FLORIDA PHOSPHATE LANDS.—A magnificent bed of high-grade phosphate 
rock, located on the railroad in east Florida. The bed is 20 acres in extent, quantity 
unlimited. Government analysis shows 74.29 %. The rock comes to the surface in most 
places and can be mined at a small expense. A splendid opportunity for investment. 
Can be purchased outright or bought on royalty. 

LONGLEAF PINE.—114,000 acres. Southern Railroad crosses the northern part 
of this tract and whole tract lies very close to Charlotte Harbor. Owner claims tract will 
cut not less than 2,500 feet to the acre, and titles all right. Price, $2.00 per acre. 

LONGLEAF PINE.—40,000 acres that will cut 5,000 feet per acre. Price, $6.00 
per acre. 

LONGLEAF PINE.—20,000 acres in one body. Will cut 2,500 feet per acre of 8x8, 
30 feet and upward, round timber, 7. ¢., has never been turpentined. Railroad crosses 
corner. If taken in one body, price, $3.00 per acre 

LONGLEAF PINE.—16,511I acres—average cut, 3,000 feet; 11,520 acres—average 
cut, 3,500 feet ; 5,760 acres—average cut, 3,500 feet; all located in Liberty county, close 
together, on good water transportation and within easy reach of Corrabelle, Florida, where 
there are large sawmills. Can be handled as one proposition. Trees have not been tur- 
pentined. Price, $3.25 per acre for whole tract 

LONGLEAF PINE.—417,000 acres, estimated to cut,3,000 feet to the acre. Price, 
$3.00 per acre. 

LONGLEAF PINE.—140,000 acres. This is guaranteed to cut 2,500 feet per acre. 
Price, $2.50 per acre. 

LONGLEAF PINE.—53,000 acres located near Tallahassee, Florida. Will cut 3,000 
feet $3.00 per acre. 

_ LONGLEAF PINE.—500,000 acres, and can add 500,000 acres more, making one 
million acres in one solid body of virgin Pine and Cypress. Price, from $2.50 to $3.00 
per acre. 

CYPRESS.—180,000 acres. Tract faces on Gulf. Will cut 2,500 feet per acre, 
Longleaf Pine, and in addition owner claims 100,000,000 feet of the finest Cypress in 
the South. $3.00 per acre in fee. 

KENTUCKY 

95,000 acres of coal and timber land, in Pike county, Kentucky. 

LOUISIANA 

HARDWOOD TIMBER LAND.—175,000 acres alluvial land will be sold in parcels 
to suit purchaser at from $5 to $12 per acre. Can sell 100,000 acres in solid body. All 
soil is rich, and difference in price depends wholly on value of timber standing, which 
will cut from 3,000 to 6,000 feet per acre. To home-seekers, small tracts at $10 per acre ; 
$1.50 down and balance in 3 and 5 years. Rice, sugar cane, cotton, and alfalfa are not 
grown to better advantage anywhere else in the state. 

LONGLEAF PINE.—40,000 acres of Longleaf Pine in Southwest Louisiana. Guar- 
anteed cut 14,000 feet per acre. Price, $28.00 per acre. Satisfactory terms. 

LONGLEAF PINE.—20,000 acres Longleaf Pine, southern Louisiana; on logging 
stream not far from railroad ; another railroad surveying to build through it. This tim- 
ber will cut all the way from 5,000 to 15,000 feet per acre. As a whole it will average 
6,000 to 7,000 feet. Price with land, which is good soil for agricultural purposes, $9 
per acre. i 

LONGLEAF AND SHORTLEAF PINE.—r00,000,000 feet with double circular 
sawmill, planer, two-room standard dry-kiln, good sheds, 75 or 80 tenant houses renting 
for from $3 to $10 each a month; log road seven miles long laid with 35-pound steel 
rails, three miles more graded and right of way cut for ten miles, and in addition 7,000 
to 10,000 oak ties. Mill has a capacity of 75,000 to 80,000 feet per day. Price, $1.60 
per thousand feet for timber, and at cost less reasonable shrinkage for mill and plant. 
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LOUVISIANA—Continued 

SHORTLEAF PINE.—700,000,000 feet of Shortleaf Pine. The Iron Mountain R. R. 
is now building directly through this tract. 8,000 acres of this tract are in fee-simple, 
which goes with the stumpage. The owner will sell all in one lot or in lots of 150,000,000 
feet. The cut will average about 7,000 feet per acre. 

SHORTLEAF PINE.—12,000 acres. Will cut 7,000 feet of Shortleaf Pine per acre. 
Is directly on the Texas and Pacific R. R. Price, land and timber, $7.50 per acre. 

HARDWOOD.—6,300 acres near Washington, La., one-half mile from railroad. 
Will cut 8,000 feet per acre; 4,000 feet White Oak, then Red Oak, Gum, and Ash. 
Bordered by navigable river ; soil alluvial and very rich. Price, $8 per acre. 

HARDWOOD.—33,000 and 17,000 acres, bordered by Tensas and Macon Rivers 
The main line of the Gould system is surveyed through this land. This is one of the 
best timber and land propositions in the South. Will cut 8,000 feet per acre of Oak, 
Ash, Gum, Pecan, and Cypress. Price, $6 per acre. 

MISSISSIPPI 

LONGLEAF YELLOW PINE.—4o0,000 and 8,000 acres of Longleaf Yellow Pine. 
This is a fine tract of pine near the N. O. and N. E. R. R. Will cut 10,000 feet per 
acre of Longleaf Yellow Pine. Lies in comparatively compact body. Price of the 
40,000 acres, $24 per acre in fee-simple ; of the 8,o00 acres, $16 per acre in fee-simple. 

LONGLEAF PINE.—25,000 acres on railroad. Guaranteed to cut 8,o0o feet per 
acre. Also sawmill and full equipment. Price, $450,000. 

LONGLEAF PINE.—16,000 acres on Gulf & Ship Island Railroad. Will cut 10,000 
to 12,000 feet per acre. Price, $26 per acre. 

LONGLEAF PINE.—22,000 acres on Gulf & Ship Island Railroad. Will cut 10,000 
to 12,000 feet per acre. Price, $26 per acre. 

LONGLEAF PINE.—10,000 acres. Will cut 8,000 feet per acre. One-half has been 
turpentined. $9 per acre for that which has been turpentined, $11 per acre for that 
which has not. 

HARDWOOD.—38,760 acres, lying between the Yazoo and Sunflower Rivers, both 
navigable and here only ten miles apart. The Yazoo & Mississippi Valley Railroad 
crosses one corner of the tract. This tract is claimed by timber experts to cut 7,000 feet 
per acre of the usual hardwoods of this locality—oak, hickory, gum, ash, etc. Price, 
$7.50 per acre. 

HARDWOOD.— 6,000 acres within one mile of railroad. Estimated to cut 5,500 
feet poplar, hickory, and white oak. Price, $9 per acre. 

HARDWOOD.—10,000 acres on new railroad. Estimated to cut 5,500 feet per acre, 
poplar and white oak. Land very rich, worth $20 per acre for farming when timber is 
removed. Price, $11 per acre. 

HARDWOOD.—44,000 acres hardwood. Will cut 9,000 feet per acre, white and 
red oak, hickory, ash, gum, and cypress. Railroad runs through this tract. Price, 
$7.50 per acre in fee-simple. 

HARDWOOD.—100,000 acres hardwood. on Yazoo & Mississippi Valley Railroad 
and Sunflower River. Virgin forest—oak, ash, gum, and cypress. Will cut 9,009 feet 
per acre. Price, $10 per acre. 

NORTH CAROLINA 

250,000 ACRES FARMING AND TIMBER LANDS.—First and second growth 
estimated to cut 350,000,000 feet of pine, 500,000,000 feet of gum, 75,000,000 feet 
cypress. Juniper estimated to cut 2,000,000 poles. Located on the Atlantic coast. Rail- 
road and two rivers 

70,000 ACRES PINE, CYPRESS, JUNIPER, ASH, AND GUM TIMBER in Eastern 
North Carolina. This property is located on two sounds which empty into the Atlantic 
Ocean, 100 miles south of Norfolk, Va. Exceptional water transportation facilities. The 
longest haul to water will not exceed four miles, and would require railroad and steam 
skidder. The timber is estimated by a practical timber expert to cut the following 
amount of merchantable lumber : 85,000,000 feet of Short Leaf N. C. Pine, 100,000,000 
feet of Juniper, 15,000,000 feet of Cypress, 100,000,000 feet of Black and Sweet Gum. The 
timber rights on the above will be sold for one dollar per thousand, with ample time to 
remove same, or can be purchased in fee, together with 80,000 acres additional, suitable 
for game preserve or farming purposes, at a very small cost. This is probably the best 
investment in North Carolina for the money. 

HARDWOOD.—20,000 acres of hardwood in Macon county. Will cut 8,000 feet. Six 
miles from railroad, now being built. Price, $5.00 per acre. 
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NORTH CAR OLINA—Continued 

HARDWOOD.—12,000 acres. Virgin forest of poplar, white oak, red and chestnut 

oak, hemlock, and some white pine. 1% cords tan bark per acre. This property is at 

present 14 miles from the railroad, but the Southern Railroad is now building a branch 

which will pass through this tract. Will cut from 12,000 to 15,000 feet per acre, on a 

conservative estimate. Price, $7.50 per acre. 

SOUTH CAROLINA 
500,000,000 FEET OF CHOICE STANDING TIMBER.—In South Carolina, con- 

venient to transportation both by rail and water, near tide water possessing fine harbor. 

Group A.—Consists of 11,000 acres, estimated to cut 25,000,000 feet of cypress, as 
choice as grows in the South ; 18,000,000 feet excellent short-leaf pine, 5,000,000 feet of 
cottonwood, 8,000,000 feet of oak, 3,000,000 feet of ash, balance of timber hickory, 
sycamore, elm, gum, etc. 

Group B.—22,000 acres, estimated to cut 80,000,000 feet of choice cypress, 70,000,000 
choice short-leaf North Carolina pine, balance of timber oak, ash, hickory, sycamore, 
gum, etc. 

Group C.—14,000 acres, estimated to cut 30,000,000 feet of choice cypress, 15,000,000 
of oak, 15,000,000 short-leaf pine, 8,000,000 cottonwood, 10,000,000 ash, balance hickory, 
sycamore, ‘elm, gum, etc. If the above tracts are purchased outright the timber will cost 
less than one dollar per thousand. 

TENNESSEE 
COAL LAND.—3,000 acres Jellico coal land on main line of C. N.O. & T. R. R. in 

Kentucky, near Tennessee line. Mines are now paying net profit of $1 per ton to owner, 
and will pay more. Further particulars on application. 

VALUABLE SLATE QUARRY.—We have for sale a valuable property in Hast 
Tennessee, containing over 2,000 acres of excellent timber land; in addition, however, 
to the timber there is upon the tract a deposit of remarkably fine slate. The slate is 
easily and cheaply quarried—splits thin, straight and smooth, and punctures without 
sealing. After thorough tests the best experts have pronounced it equal to any slate in 
the United States. The quantity seems to be inexhaustible. 

A mill has already been erected for grinding, polishing and finishing the slate, all of 
which is in good condition. 

There is also a large storehouse, good dwelling and several cabins, besides other 
improvements, such as tram-roads, blacksmith shop, etc., all of which goes with the 
property. Immediately available is also a splendid water power of about 18 feet fall, 
strong enough to run a large manufacturing plant to.economically handle both the slate 
and timber. ‘This is reasonably accessible to railroads, and most of the year has water 
transportation to the Mississippi and Ohio rivers. The location of this tract gives it 
easiest and cheapest access to the Western market, an important factor in connection 
with the Western trade, which at present is supplied from more distant quarries. The 
reason for this property being placed on the market will be given any one interested in its 
possible purchase, and will be found satisfactory. We believe a bargain can be had in 
its purchase. ; 

HARDWOOD.—20,000 acres hardwood, estimated to cut 8,000 feet per acre. Poplar, 
oak, lynn, chestnut, etc. Price, $9 per acre. 

TEXAS 
_ PINE.—50,000,000 feet Pine stumpage, south Texas. Splendid location for a mill. 

This tract of Pine is well blocked up and is nearly ina solid body, located within 20 miles 
of Beaumont, on one railroad and within 2% miles of another. 

WEST VIRGINIA 
_ LIME AND CEMENT.—472 acres, containing coal, lime, and cement stone. 

Limestone 4oo feet thick, cement rock 35 feet thick, and coal 4 to 5 feet thick. Plenty 
of timber on property. Plant ready for operation with modern machinery ; railroad 
sidings on premises. For further details apply to this department. 

SPECIAL, 20,000 ACRES OF TIMBER.—Spruce and hemlock ; one-half will cut 
20,000 feet to the acre, balance 12,000 feet. Modern sawmill, daily capacity 50,000 feet ; 
planer, docks, trams, etc. ; 10 miles standard gauge railroad, with engine, cars, steam 
loader, and skidder: 8 miles additional graded, with ties and rails on ground ready to 
lay. Storehouse, dwellings ; in short, a modern lumber plant in daily operation on 
railroad, with good connections east and west. Apply for further particulars. 

COAL LANDS.—Io,000 acres coal lands, convenient to railroads; three veins, one 
4% feet thick, and without slate. Cheap. Send for particulars. 
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WEST VIRGINIA—Continued 

TIMBER INVESTMENTS.—8,o00 acres spruce and hemlock, on railroad ; will cut 
20,000 feet per acre. $35 per acre. 

1,500 acres spruce and hemlock, 2 miles from railroad ; will cut 25,000 feet per acre. 
$37 per acre 

54,000, 0c0 feet fine timber, on tract of 5,500 acreson Greenbriar RiverandC. & O. R.R.; 
will cut 20,000,000 hemlock, 10,0c0,000 white oak, 7,000,000 red oak, 8,000,000 chestnut 
oak, 1,000,000 white pine, and 8,000,000 poplar, birch, chestnut, linden, hickory, locust, 
etc. Profits on tan bark alone will pay for the land. $18 per acre. 

COAL, IRON, OIL, AND TIMBER LANDS.—7,oco acres on main line Norfolk 
and Western. Coal developed already ; timber worth $88,000; complete prospectus 
furnished. 

2,200 ACRES (coal and timber) HEMLOCK, SPRUCE, CHERRY, AND ASH. 
Will cut 18,000 feet per acre. One-half is Hemlock, balance principally Spruce. This 
tract is on the railroad and a navigable river, is magnificently timbered and underlaid 
with a Clarion seam of coal. The outcrop showing plainly over the property. It has not 
been developed as yet, the branch of the Wabash having but recently been completed. 
Price, $40 per acre. 

2,000 ACRES, containing Hemlock, Spruce, Cherry, Ash, etc. One-half of this tract 
will cut 20,000 feet per acre. Balance will cut 15,000 feet per acre. This is a splendid 
timber proposition. Is ona railroad. Good ground for stocking. 32 per acre. 

1,200 ACRES, containing Hemlock, Spruce, and Cherry. This tract is one mile from 
railroad. Will cut 18,000 feet per acre. $28. 

7,000 ACRES, three miles from railroad, containing Hemlock, Oak, and Poplar. 
This tract will cut 9,o0o feet per acre, of which one-third is Hemlock. Price, $17 
per acre. 

19,000 ACRES OF HEMLOCK AND SPRUCE, in Pocahontas county, W. Va., 
being on a navigable river and also railroad. ‘This tract is claimed to be the finest tract 
of Spruce and Hemlock in W. Va., and has been estimated to cut 15,000 feet per acre of 
Hemlock and Spruce, besides a large quantity of Ash, Cherry, Bass Wood, and Maple, 
not included in this estimate. With the exception of about two thousand acres, the 
whole tract can be lumbered at one operation. The ground is smooth and in excellent 
shape to operate. Price, $30 per acre. 

2,500 ACRES OF TIMBER on both sides of a navigable river, located on two lines of 
railroad. Will cut 8,000 feet per acre ; 3,000 feet Oak peracre. This is a good, desirable 
property and is accessible, as aforesaid, to two railroads, which is an item in shipping 
lumber. Price, $15 per acre. 

8,000 ACRES SPRUCE AND HEMLOCK, on railroad. Will cut not less than 20,000 
feet per acre. It is situated in the county of Randolph and lies for several miles on the 
railroad and a navigable river. There is a splendid lot of bark on this tract, and it will 
eventually pay the purchase price of land. This is one of the very best propositions we 
know of in Spruce and Hemlock. Price, $35 per acre. 

1,500 ACRES. It is located about two miles from railroad, and except for the fact 
that it is not directly on the railroad the description is the same as preceding property, 
but if possible it is slightly better timbered. Price, $37 per acre. 

We have many other valuable timber and mineral properties in this state upon our 
books. Particulars on application. 

JOHN SHERMAN @ CO. 

1413 G STREET 

Re AZ WASHINGTON, D. C. 
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THE EXPERIMENTS WITH 

WHITE PINE 

BY THE 

BUREAU OF FORESTRY 

] Money Rolls to Agents 

< 

that sell nursery stock from the famous 

GREELEY, COLORADO, NURSERIES 
whose stock is better adapted to all localities 

than any others. Agents wanted in every 

county. Write at once for terms and terri- 

tory, giving reference. 

Nut Trees. 
Grafted Pecans, Walnuts, Chestnuts and 

Seedling Nut Trees of all kinds. 

Send four cents for our descriptive catalogue 
and price list. 

THE AMERICAN PLANT & SEED CO. 
NASHVILLE, TENN. 

TREES THAT GROW 
Hardy varieties that yield big crops. 
Grafted Apple 5c; Budded 
Peach 5c; Concerd Grapes 

ed catalogue, 
English or Ger- 

man, free. 

CARL SONDEREGGER 
Box 87 Beatrice, Neb. 

UITFUL TREES 

ling, $1.35 per 1000. 

Send for 

Healthy, hardy, vigorous trees; 
finest varietics; honest val- 
ues. Apples, 54; Peach, 5c; Con- 
cord Grapes, $20 per 1000; Rambler 
Roses, 25c; Black Locust and 
Russian Mulberry, $1.40 per 1000. 
Freight prepaid. Catalogue free. 

Gage County Nurseries 
Box 601 Beatrice, Neb, 

PAPER { The . 

Conducted in New England, show that the growing of 
these trees can be made a paying investment. 
pine is not as plentiful today, and what little there is will 
soon be exhausted. 
those who appreciate the present conditions and form a 
forest. 
We offer some three-year transplanted seedlings that 

are especially suitable for this purpose; or, if you pre- 
fer, we can furnish you with some good, fresh seed. 

Write for seed catalogue or further information. 

Thomas Mechan & Sons, Inc., Dreshertown, Pa. 
“*Seeds and Seedlings for Forestry Purposes” 

White 

The future supply will come from 

ORCHIDS ORCHIDS 

Weare the largest Orchid growers in the 
WinitediStat esmer-i arcsec fet ee 

Our illustrated and descriptive Catalogue 
of Orchids is now ready and may be had 
onlapplication ay a-+-) 3) cae 

Orchid Growers LAGER & HURRELL 
and Importers... SUMMIT,N. J. ::::: 

Catalpa Trees 
(Catalpa speciosa) 

SEEDLINGS IN LARGE NUMBERS 
Twenty years’ experience in growing this val- 

uable timber. Excellent for posts, poles, ties, 
and lumber. 
CONTRACTS taken for plantations of not 

less than 60 acres. A ten-year-old Catalpa grove 
is a gilt-edged investment. 

GEO. W. TINCHER 
WILSEY, KANS. 

NUT TREES 
(Japan Walnuts) 

4 Sieboldii, 4 Cordiformis.......... $1.00 
4 Japan Chestnuts, 4 Spanish Chest- 

MUG a ie ce Penner . $1.00 
4 Pecans)4Butternutseeeee encore $1.00 
4 Mandschurica Japan Walnuts 

(OW) ic, eres ares ee ee $1.00 
4 English Walnuts, 4 Black Walnuts.$1.00 

All one year, 4 to 6 inches high. 

The above 36 trees for $4.50 
By mail (postage paid). Send for Catalogue. 

OAK LAWN NURSERY 

A. W. NEWSON, Mar. Huntsville, Ala. 

that this publication is printed 

. on is furnished by 

{R.P. Andrews & Company «nc.), Washington 
Sole Agents in the District of Columbia for the 
West Virginia Pulp and Paper Company 
the Largest Manufacturers of Book Paper in 
the world. 

IF IN NEED, DROP THEM A LINE 
= i i ee aT AI ><a a as ae a A Pee 
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KILNS ano APPARATUS 
TO COLLECT 

WOOD ALCOHOL 
ACETIC ACID 
WOOD OIL er 
TURPENTINE 2 

FROM THE SMOKE OF WOOD 

AND MAKING 45 TO 50 BUSHELS 
OF SUPERIOR 

CHARCOAL 
PER CORD OF WOOD 

J.A. MATHIEU, Georgetown, S.C. 
Ties 

KINSTLER WAR BAG 
For Sportsmen, Campers, Etc. 

Holds as Much as a Trunk 

Weight, 32 Pounds 

A Valise on the Cars 

A Pack-Bag in the Woods 

Send for Circular **D”’ 

J. KINSTLER, 126 Oak St., Chicago, Ill. 

We furnish free the Opsi- 
o-meter with which you can 
test your eyes for glasses. 

wm = Tellswhoneedsglassesand 
Ay whatlensestheyneed. No 

need of going to high 
Sent free with our illustrated catalog. 

Glasses etc., at wholesale prices. 

Reliable Wholesale Opticians, musincox, Micu. 

Examine Your Own Eyes 

priced oculists. 
Mail order only. 

WPDDIDIISECE Eee 

= 

FINE WORK AND PROMPP_/ERVICE 

A Farm For You 
ARE YOU SATISFIED AT HOME)? Or do you 
wish to better yourself >, You should investigate what the 
San Joaquin Valley of California has to offer 
hustlers. In that great valley is grown nine-tenths of the 
U.S: raisin crop, and millions of gallons of wine are made 

yearly. You can profitably raise almost everything there. 
Good farms at cheap prices. [Low-rate colonist excursions 
in March and Apmil on the Santa Fe. Write for pamphlets 
to Gen. Pass. Office, A. T. & S. F. Ry., Chicago. 

Calrrornia 

Illustrations 
FORESTRY AND IRRIGATION has 

a large stock of excellent half-tone 

cuts, duplicates of which can be 

secured at less than half the original 

cost. Persons desiring illustrations 

on the subjects to which this mag- 

azine is devoted can save time and 

money by dealing with us. 

EDITORIAL DEPARTMENT 

FORESTRY AND IRRIGATION 
WASHINGTON, D, C. 

Our business is making ilustratiens, not 
aly like the ones in this Magazing but for 

| any commercial purpose. 

If you are ever in need of aay work in 

ths line, you will find tha te be a first<lass 
is ghy| cstablahmeat to deal with. 

8 WASHINGTON D-CEEz on helt eg 

SS DDDD SSSE Chee 
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ORGANIZED APRIL, 1882 

THE 

INCORPORATED JANUARY, 1897 

American Forestry Association 

OFFICERS FOR 1904 

President 

Hon. JAMES WILSON, Secretary of Agriculture 

First Vice-President 

Dr. B. KE. FERNOW, Ithaca, N. Y. 

Secretary 

EDWARD A. BOWERS, New Haven, Conn. 

Treasurer, OTTO LUEBKERT, Washington, D. C. 

Directors 

JAMES WILSON HENRY S. GRAVES 

B. KE. FERNOW HENRY GANNETT 

WILLIAM S. HARVEY 

EDWARD A. BOWERS WILLIAM IJ., HALL 

OTTO LUEBKERT F. H. NEWELL 

GIFFORD PINCHOT 

Vice-Presidents 

SiR H. G. JoLY DE LOTBINIERE, Victoria, B. C. 
CHARLES C. GEORGESON, Sitka, Alaska. 
WALTER S. FLEMING, Auburn, Ala. 
B. A. FOWLER, Phoenix, Ariz. 
THOMAS MCRAE, Prescott, Ark. 
Wo. R. DUDLEY, Stanford University, Cal. 
HENRY MICHELSEN, Denver, Col. 
Wo. M. CanBy, Wilmington, Del. 
E. F. SKINNER, Escambia, Fla. 
R. B. REPPARD, Savannah, Ga. 
CHAS. DEERING, Chicago, II1. 
AMES TROOP, Lafayette, Ind. 
HOMAS H. MACBRIDE, Iowa City, Iowa. 

JosEPH R BurTON, Abilene, Kansas. 
S. C. MASON, Berea, Ky. 
LEWIS JOHNSON, New Orleans, La. 
EDWARD L. MELLUS, Baltimore, Md. 
JOHN HK. Hosss, North Berwick, Me. 
FRANCIS H. APPLETON, Peabody, Mass. 
CHARLES W. GARFIELD, Lansing, Mich. 
SAMUEL B. GREEN, St. Anthony Park, Minn. 

WILLIAM TRELEASE, St. Louis, Mo. 
CHARLES KE. BESSEY, Lincoln, Neb. 
JOHN GIFFORD, Princeton, N. J. 
WILLIAM F. Fox, Albany, N. Y. 
Cc. A. SCHENCK, Biltmore, N. C. 
Wo. R. LAZENBY, Columbus, Ohio. 
JOHN FIELDS, Stillwater, Okla. 

_ J. T. RoTHROCK, West Chester, Pa. 
GEO. PEABODY WETMORE, Newport, R. I. 
Wo. L. Bray, Austin, Texas. 
FRANK W. ROLLINS, Concord, N. H. 
GEORGE AITKEN, Woodstock, Vt. 
D.O. Nourse, Blacksburg, Va. 
ADDISON G. FOSTER, Tacoma, Wash. 
A. D. HOPKINS, Morgantown, W. Va. 
THOMAS F. WALSH, Washington, D. C. 

' ELIHU STEWART, Ottawa, Ont. 
Wm. LITTLE, Montreal, Quebec. 
Geo. P. AHERN, Manila, P. I. 
Wm. R. CASTLE, Hawaii. 
J. H. MCCLEARY, San Juan, P. R. 

Annual Dues, $2.00. Life Membership, with exemption from further dues, $100.00 

Sustaining Membership, $25.00 a year 

FORESTRY & IRRIGATION is the official organ of the Association, and sent regularly te all members 

To Mr. EDWARD A. BOWERS 

Secretary American Forestry Association 

Box 346, New Haven, Conn. 

DEAR SIR: I hereby signify my desire to become a member of the American 
Forestry Association. 

Very truly yours, 

Name 

P. O. Address 

Two dollars ($2.00) for annual dues enclosed herewith. 



KEUFFEL & ESSER CO. New York 

127 Fulton Street 

Branches 

Chicago: 111 Madison St. St. Louis: 708 Locust St. San Francisco: 303 Montgomery St. 

DRAWING MATERIALS: 

SURVEYING INSTRUMENTS 

K. & E. MEASURING TAPES 

Instruments for Forestry Work of approved design, in best quality, largely adopted 

by the United States Bureau of Forestry. 

ALL OUR GOODS ARE WARRANTED 

Our Separate Catalogue of this Line of Instruments Sent Free on Application. 

DID YOU EVER USE 
PRESS CLIPPINGS? 

Do you want everything printed in the news- 
paper, magazine, and trade press of the United 
States and Canada on any particular subject? 

Send us your order deseribing what you want us 
to clip, enclose $3, and we will send you our 
service for a month, mailing you daily: or 
weekly all clippings found on your topic. 

We read and clip about 25,000 publications each 
‘month. 

MANUFACTURERS ean learn where there is a 
market for their goods and how best to 
reach it. 

BUSINESS MEN ean obtain reliable tips which 
lead to business brought in on the follow-up 
plan. 

ANYONE ean gather all that is printed about 
matters of immediate interest, the latest and 
best thoughts from many sources. 

United States Press Clipping Bureau 
153 La Salle St., Chicago, U.S. A. 

Send stamps for our booklet. 

50 YEARS’ 
EXPERIENCE 

Par 
DESIGNS 

CopPyYRIGHTS &C. 
Anyone sending a sketch and description may 

quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly confidential. Handbook on Patents 
sent free. Oldest agency for securing patents. 
Patents taken through Munn & Co. receive 

special notice, without charge, in the 

Scientific American. 
A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms, $3 a 
year; four months, $1. Sold by all newsdealers. 

MUNN & Co,3¢18roaaway, New York 
Branch Office, 625 F St.; Washington, D.C. 

THE 

POPULAR SCIENCE MONTHLY 
The contents of the March Number 

include the following articles 

Aérial Navigation. O. Cuanurtr. 

The Metric System: Shall It be Compulsory ? 

Professor W. Le Conver SveEVENS 

The Conservation of Energy in Those of Ad 

vaneing Years. Dr. J. Mapison Taynor. 

The Royal Prussian Academy of Science, 

Berlin. Epwarp F. Winiiams. 

The ‘Tropical Station at Cinchona, Jamaiea. 

Dr. N. L. Brivron. 

Edueation and Industry. 

Professor Epw. D. Jonrs. 

Evolution Not the Origin of Species. 

O. F. Coox. 

Some Historical Aspects of Vegetarianism. 

Professor Larayrrre B. MENDEL, 

Tokyo Toikoka Dragaku (The Imperial Uni- 

versity of Tokyo), Nacuipé Yaxsu. 

Tre Poputar Science Monriuy has had few 

rivals and no equal in the educative service 

it has done for the American people. A com- 

plete set of the volumes thus far published is 

both a history of science for the period coy- 

ered and at the same time a pretty complete 

eyclopedia of natural science. ‘There is 

nothing to fill its place, and to carry it on is 

a benefaction to the public.—W. T. Harris, 

U. S. Commissioner of Education. 

THE PopuLarR SciENCE MONTHLY 
SUB-STATION 84, NEW YORK CITY 

$3.00 per year. 30 cents per copy. 

will be 

sent for six months for one dollar to new subscri- 

bers mentioning Forestry and Irrigation. 

MonvHLy #@>'Tue Popunar ScreNCE 

In writing advertisers kindly mention FORESTRY AND IRRIGATION, 



Biltmore 

Forest School © 
Biltmore, N. C. 

WW 
Theoretical and practical 

. instruction in all branches of 
M“\. for over a hundred years have been uni- applied forestry. 
“"’ versally recognized as the standard of ¥ Me, 
ry 4 - ‘S W Course comprising twelve 
mv excellence. WV ‘ a wv consecutive months can be 
a OUR i i eae 103d succes- v entered at any time of the 
f\ sive annual edition — contains a more W year—no vacations. 

M#® complete assortment and fuller cultural 4 : ae 

4 directions than any other seed annual Ww Object lessons wae the 
A published. It contains 144 large-size W mountain estate of George 

# pages, profusely illustrated with half- ¥ W. Vanderbilt, comPreae 
wm toneplates. Ineveryrespect and without y 120,000 acres, where orestry 

aN exception it is the most complete, most v has been practiced since 1895. 
§ +eliable and most beautiful of American ¥ 
“® Garden Annuals. We Mail It Free. “4 AN W f ; We 
oWe W e e e e 

AN W 
R J. M. THORBURN & CO. “4 For further information 
A WV apply to 
a 36 Cortlandt Street . . . New York y 
we LP C. A. Schenck, Director 

YALE FOREST SCHOOL 
NEW HAVEN, ... CONNEC TIGus 

x £ 
ALS 
Ae 

{ { 
AL 
px 82 

The course of study in THE YALE FOREST 

SCHOOL covers a period of two years. Grad- 

uates of collegiate institutions of high standing 

will be admitted without examination, provided 

they can show the requisite knowledge of 

Botany, Geology, and Inorganic Chemistry. 

The Summer School of Forestry is conducted 

at Milford, Pike County, Penna. ‘ The session in 

1904 will open July 1st and continue seven weeks 

For further information address 

Henry S. Graves, Director, New Haven, Conn. | 
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Judd & Detweiler 

Printers 

nge-2. levenim street 

Mvashinegten, 1). CC 

WE PRINT THIS MAGAZINE 

“Underwood 

The Underwood Typewriter 

Don’t Write 

in the Dark 

The Underwood has every advantage 

that can be offered by any other machine, 

besides writing in Broad Daylight. It is 

the strongest and best machine made. 

UNDERWOOD TYPEWRITER CO. 

1206 “F’ St. N.W. Washington, D. C. 

Field aa Stream 
Edited by EMERSON HOUGH 

America’s Illustrated Monthly Magazine of the 

ROD, GUN, DOG, CANOE, CAMERA, CRUISE, Etc. 

Subscription Price, $1.50 per Year 

15 Cents a Copy of all Newsdealers 

The Mysteries of the Mighty 

Amazon River 
EAD the story, graphically penned by 

R explorer ALVAH D. JAMES, of the dis- 
coveries and facts brought to light by 

“FIELD AND STREAM’S” exploration party 
in the vast, tropical wilderness drained by the 
Amazon, 
From the day when, on the Pacific coast, the 

ascent of the Andes Mountains began, the thrill 
of the narrative is upon you, and never releases 
its hold until the tale ends at the confluence of 
the great river with the Atlantic, 3,600 miles 
from its source. 

Begin your subscription with the superb 
Christmas Number of 1903, containing the first 
installment of this Amazon story. 

Address the Publishers: 

JOHN P. BURKHARD CORPORATION 

Dept. F. |. 35 West 21st Street, New York 

Che 

Principal Spectes 

of Wood 

Ohetir Characteristic Properties 

BY 

CHARLES HENRY SNOW 

Large Octavo, 214 Pages, Text Figures, 
and Full-Page Plates 

Cloth - - $3.50 

Especially valuable to practical men— 
Lumbermen, Builders, Engineers, and 
Foresters. 

Also of great service to the General 
Student and Botanist. 

An exhaustive treatment of the different 
trees, their properties, uses, and relative 
values for various purposes. 

Published by 

JOHN WILEY & SONS 
43 & 45 East 59th St, NEW YORK CITY 
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University of the South 
Sewanee, Tennessee 

Harvard University 

Ghe Lawrence ot ot 
Scientific School DEPARTMENTS 

Announces the establishment ACADEMIC MEDICAL 

of four-years’ programme of | THEOLOGICAL PHARMACEUTICAL 
courses in LAW PREPARATORY 

Forestry sas 
The University of the South is situated in the 

center of its woodland domain of 10,000 acres, 
: on the summit of the Cumberland Mountains, leading to the degree of S. B. Dodo feetabave sea level. 

The School offers also profes- Open from ae & December, the academic 
P . year being divided intothreeterms. Students 

sional courses leading to the from other Universities may attend the sum- 
degree of S. B. in Landscape mer session, July 3 to September 26, in any 

eas . department. 
Architecture, Architecture, The University domain is being lumbered in a 

Engineering, Mining, Geol- ecie netic niaane: under the direction of the 
: sears : Bureau of Forestry, U. S. Department of Agri- 

ogy, Biology, Chemistry, etc. culture, and an unusual opportunity is afforded 
Information about require- for the preliminary study offorestry. Sewanee 

Alege x presents an exceptionally attractive field for 
ments for admission, courses the study of geology, and forest and field 
of study, expenses, etc., may botany. 

For further information address 
be obtained by addressing THE VICE-CHANCELLOR 

J. L. LOVE, Secretary 

16 University Hall, Cambridge, Mass. 

Michigan 

Agricultural College 

Nature Books ‘ 
Now is the Time to Read Them F RE 7 Y 

and woman wishes to get in touch 

with the newly-wakened life out of Coe has been in successful operation since 
September, 1902. It runs parallel ‘with 

courses in Agriculture, Mechanic Arts, and Do- 

mestic Science, and leads to the Degree of B. Sc. 

procure for you at lowest rates. :: : Seventy students have had instruction in this 
subject at this College the past year. Students 

FORESTRY AND IRRIGATION taking the full course have practice in nursery 

BOOK DEPARTMENT work, forest mensuration and exploitation, and 

fieldsurveying. Two hundred acres of woodland 

on the College farm, including pine and decid- 

uous plantations, and native stands are used for 

demonstration. The campus contains over 600 

species of native and introduced trees and 

shrubs. A large number of graduates of this col- 

AGASSIZ HALL lege are now engaged in forestry work. Pleasant 

a le ee ered location. Expenses low. Catalogue and special 

circular sent on application. 

N. S. SHALER, Dean 

Spring is here and every normal man 

doors. See our list on a following 

page. Whatever isn’t there we can 

California, Alta, Placer County 

is a boys’ Preparatory School in the Sierra Ne- 

vada Mountains. Its boys are encouraged to J. L. SNYDER, President 
tide, row, swim, fish, hunt, trap, snowshoe as E. E. BOGUE, Professor 

out-of-school aids toward developing healthy 

manhood. Agricultural College P. O., Michigan 

ee REE TTI SSIES TSE BEGETS DLT EGBG ET HEE TOSS TT ED LOE ET STS SE TNT TED 
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The American Sportsman’s Library 
Under General Editorship of CASPER WHITNEY 

The Only Library of Sports Adapted to the American Reader 

Complete in 20 volumes, at $2 net per volume 

A partial list of Contributors includes 

Theodore Roosevelt, Dean Sage, Edwyn Sandys, Charles F. Holder, 
F. S. Van Dyke, L. C. Sanford, James A. Henshall, Owen Wister. 

The volumes are illustrated by such artists as 

A. B. Frost, Carl Rungius, L. A. Fuertes, Charles L. Bull, Martin 
Justice, C. F. W. Mielatz, and Tappan Adney. 

Published in two series of 10 volumes each, all uniform, the whole set is a remarkable 
epitome of outdoor life, dealt with authoritatively, yet in simple and untechnical lan- 
guage, and in each volume will be found much to interest and instruct the general reader. 

Of the FIRST SERIES, 
those NOW READY are: 

The Deer Family 

By Theodore Roose- 
velt and others. Il- 
lustrated by Carl 
Rungius, with maps 
by Dr. C. Hart Mer- 
riam. 

Salmon and Trout 

By Dean Sage, W.C. 
Harris) and’ Joe iG: 
Townsend. Illus- 
trated by A.B. Frost 
and others. 

Upland Game Birds 

By Edwyn Sandys 
and T. S. Van Dyke. 
Illustrated by L. A. 
Fuertes, A. B. Frost, 
Cc. L. Bull, and oth- 
ers. 

The Water-Fowl 
Family 

By L. C. Sanford, L. 
B. Bishop, and T. S. 
Van Dyke. Illus- 
trated by A.B. Frost, 
I,. A. Fuertes, and C. 
L. Bull. 

Bass, Pike, Perch, 
and Others 

By James A. Hen- 
shall, M. D. Illus- 

The Sporting Dog 

SECOND SERIES 

Photography for the Sportsman Naturalist 

The American Race Horse, The Running Horse 

Trotting and Pacing 

Riding and Driving 

-In Preparation 

Baseball and Footbal! 

trated by Martin 
Justice and Charles 
F. W. Mielatz. 

The Big Game Fishes 
of the United States 

By Charles F. Hol- 
der. Illustrated by 
Chas. F. W. Mielatz 
and others. 

TO BE READY IN THE 
FALL 

The Bison, Musk Ox, 
Sheep, and Goat 
Family 

By George Bird 
Grinnell, Owen Wis- 
ter, and Caspar 
Whitney. Illustrat- 
ed by Carl Rurgius 
and others. 

Cougar, Wild Cat, 
Wolf, and Fox 

With many illustra- 
tions. 

The Bear Family 

By Dr. C. Hart Mer- 
riam. Illustrated by 
Carl Rungius and C. 
L. Bull. 

Guns, Ammunition, 
and Jackle 

By A. W. Money and 
others. Illustrated. 

Yachting, Small Boat Sailing, and Canoeing 

Rowing, Track Athletics, and Swimming 

Lacrosse, Lawn Tennis, Boxing, Wrestling, Etc. 

| Skating, Hockey, Ice Yachting, Coasting, Etc, 

SPECIAL OFFER 
This exceedingly interesting and valuable series will be offered for 

a limited period upon very liberal terms. 
cut from this magazine and $1 per month for 36 months thereafter, 

and we will send you free of all charges the volumes now ready, 
and the others as they are issued. 

look at, being tastefully bound in dark green cloth, with 
gold ornaments and lettering and gilt top. 

Ge MACMILLAN COMPANY 

Send $4.00 with coupon 

The books are good to 

66 Fifth Ave., New York 
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LET US BE YOUR 
BOOK BUYERS 

pe fee Be pe vb) 

[* our plan of serving the readers of FORESTRY AND IRRI- 
GATION we have found so many who have taken advantage 

of our former offer to furnish books on forestry and irrigation 
subjects that we are broadening the scope of our book depart- 

ment so as to furnish any book a reader may want. 
These books are furnished at publishers’ list prices, and 

will be sent postpaid on receipt of price. We save you postage 

and express charges. 

FORESTRY 

Flora of the Northern U. S. and Canada, Britton and Brown (3 vols.).............. $9.00 
OunsNativewknecsemlartiet ly, KWeelets. 215 ic wir an ee ee RNS Ah) is eB nen e citaar screen atone 2.00 
North! American) Forests and Forestry, Ernest Brutickens-......20.2--.. 2+-.--29- 2.00 
ierNdiroudacksoprices Gilrord. binchoty carer ery iiciee cn ne oie ect eieiene etaen 1.00 
Forest Trees and! Forest Scenery, G. Frederick Schwarz.......:5....----+--+--+:s: 1.50 
Wiest-AmmencanyCone-pearers, J-.G.emimone., .08 9. ae ae oe oe. oe ais ors oge) blk OO 
ow tomleligtheyirees ape G. lem ir Om <2; chasis eis sensi ose Gyr diene soe aba 4 Niooe Soe clea cl siaexe = 50 
IGE, QE BNS Sowlidoergel Sess, A WW (Oloehoyokin, 44 ooosc dos ausnbaeeasoneaceudocdcc 4.00 

Trees of the Northern United States, E. A. ING Gaderer ices, clo ar ce rattvereetate sie taycteiayebeuerers 1.00 
OursNationalvearksapolime itty ron seen tae mec een cei sehers.o tyeiicle recor) ieee e-sue ia enere tac 1.75 
ireesiofe News nolande: Dame: we BrookSi..6 5 foarte seer Gao oe rye et eiole ae) Siene 1.50 
SHEGHES OE INRSSS viay Waterers, AvcrnS OLIss 1S hibslybevecboysl 5 Booancde subodosoee socco Los) 
ManalioteBotany. AGay Gtayaraen tr iiss Maid clone bs) mean oe = sie rele ohne e, aesiaie SE 1.62 
rach Calm HOReS tine Ul Otome ee fey cores es fit siae ss svc cr ober si'anoi') atautnsceceay siete Sane Reps Semen 1.50 
SCS AHEM O FALCHOW opine fh take co ote cee sce cease Rid ein oan ee ee 1.50 
Te AWihhiter eine wGitordebimchOtien aoc teen coe sicle adiaeaoe lee » cis ee mere teem eens 1.00 
American Woods, Romeyn B. Hough (in nine parts), per part..................... 5.00 
RBracticalmhorestiyas| Olin Gillordszmyeriicae ise ee ac } seAcTee te clatearna sat & pesca 1.20 
AWEITS EBOOKS OlpHOLeSttay awl Ud bert) RO Glimmer ents) 4. eis eves creas aresbeyp eens top skshcuepe senses lane I 25 
Asonorares (Garson IbRNSS, |fwibie, Ils seers a won eek eee csocdoonadoo sooo bas scauubode 3.00 
SoveOyoa KE ON Wace, Is), Ih UKHO, aqenaeakbos ond dnbuc Mo oemManGssoeabodeoed ae 1.50 
Principal Species of Wood, Charles H. Snow........ Mh Oe han Rare ale ec ees ASO 
Principles of American Forestry, S. O. Green. .... igh ake Pena eI OT eres : 1.50 
eee PTolessiommonhOrestnves GiilordeainchOt s.)- 56s )a58 oem eee eee : Ae As 
lon portaniee bildppinel woods, Geomb Ahern! <2. .54 feiss len serge erie i) fe 3-00 

IRRIGATION 

Irrigation in the United States; F. H. Newell.............. Radiseaeee a Oe: Ore $2.00 
isnicationsingineeringrerbert WM. Wilson... 2 sce sec ce ce ee cisle ocilets ele cove 4.00 
linac sor ayaal Dyer ye, JE, 18h ISGbal ae maemo diamaoccocod dbus cnbooEgos pstaeoos 1.50 
tricaAtonponhartniand Gardens Stewart. oq acs =e de seal ia ctetrrelsie sia oa |etele at T.00 

erat eet IDEs ATHY CORK 0 sinks cial'vig.cis's vies os) v ophubee oialelaleieneponee o Biate 8 es Mer se citbndess 2.00 
EracticalpbarmeDrainave, Charles(G. Elliotts: 1.25 caasmes sett oa 6 rs = 1.00 

If readers desire books not on the above list let us know what they are, 
and we will send them at regular retail price, postpaid. Address 

Forestry and Irrigation 
Atlantic Building Washington, D. C. 
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BOTTOM| 
Ohe 

Nature Library 
4 is filled with live interest and all the charms of the 

con out-doors. It forms the only complete American 

library of the open air. ‘The vaiue and compre- 

S hensiveness of the set is well evidenced by the 

p, titles of these 

7. 10 SUPERB LARGE VOLUMES 
meee 4000 Pages, 10% x 73 Inches 

~ 300 Plates in Full Colors 

} 450 Half Tone Photographs 

% 1500 Other Illustrations and 

% 

MRS. ©. 
HELEN R. ~% A General Introduction by 
WELLS, 
Akron, Ohio, ee John Burroughs 

says: a MISS LETTA BORNICE BURNS, 

L2"f Supervisor Nature Study, State Nor- 

kL mal School, Jamaica, N. Y., says: 

‘‘L esteem it a pleasure to say a 
i word of appreciation concerning 
€ The Nature Library. The sub- 
oe ject matter is well chosen ; 

the presentation clear and 
concise; the illustrations 

% excellent and abundant. 

“T can hardly say 
enough in praise of 
The Nature Library. 
The whole family from 
the grandmother to the 
youngest child are delighted 
with them. My boys hang 
over them like butterflies and 
anticipate the greatest pleasure 
in their use. The older one, who 

is sixteen, will soon have studies in 
which they will be most helpful, and 
the ten-year old will get much from them. 
He says: ‘Oh, I feel as if we're just 
rich to have these books.’ While the 

father who is quite an enthusiast on mush- 

rooms is particularly interested in that book.” 

You Will Want to Know More 

These books meet a 
real demand and will 

Y be of great service 
aA to teachers and 

students of 

at . About This Great Work. 

iB We have prepared an elaborate book- 

Double- let that gives some idea of the beauty 

day, and authoritative character of the 

Page & Co. books. It shows how this library, 
Gentlemen: — most valuable for reference, 1s above 
You may send 
me at your own 

expense particulars 
of the Nature Library 
and also your new de- ‘ 
scriptive book containing 
colored plates, text pages, 
etc. 

all readable and interesting. It con- 
tains striking specimens of the won- 

derful three-color photography and 
some of the full-page black and white 

plates. This book is too costly to be 
® mailed indiscriminately, but the re- 

turn of the coupon opposite with your 

LM Ta ASE One a EE . name will bring one to you promptly, 
with details of a particularly attrac- 

tive offer we make for a limited time. 

May . “BETTER DO IT NOW! 

CCL OGRE Bones Oprse 

oo ie 
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AMERICAN WOODS 
By ROMEYN B. HOUGH, B.A. 

A publication unique in its illustrations; in that they are actual specimens 

instead of pictures, giving literally ‘‘ sermons in trees ”’ 

A VOLUME OF “AMERICAN WOODS” DISPLAYED 

Eos page contains three paper-thin sections of actual wood—transverse, radial, and 

tangential—and as these are nearly transparent, they show clearly the structure. They 

are mounted on strong bristol board, which bears the accurate scientific and popular names 

of each specimen shown, together with the common name in German, French, and Spanish. 

The pages on which the speci- 
N3933333333533333¢4 
a Invaluable for mens of wood are mounted are 

e BOTANISTS M4 separate, to facilitate examina- 

fy WOODWORKERS tion and comparison one with 
¢#’ LUMBERMEN v 
4% FORESTERS WY - another, and in order that they 

; Sara : may be ae in es a 

ay tion with the text which ac- 
ASSESSSSSSSSSESEE 

companies each volume. 

Of great use te 

SCHOOLS : 
COLLEGES o 
MUSEUMS Y 
LIBRARIES and WV 
PRIVATE 
COLLECTIONS 

& 

Nine parts of this great work have been issued and are ready for delivery ; others 

will follow at the rate of one or two parts per year. Each part contains at least three 

specimens each of 25 species, with illustrated text. 

The following are the net prices per part: 

Green or brown cloth, imitation morocco, $5.00. Half-morocco, $7.50. 

Address: FORESTRY AND IRRIGATION 
Atlantic Building, Washington, D. C. 
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JOHN SHERMAN @ CO. 
Successors to Real Estate Department 

FORESTRY AND IRRIGATION 

% 

Timber and 

Mineral Lands 
in all parts 
of the United States 
for sale 

Southern Pine 

and Cypress Lands 

a Specialty 

F 

Hf you BUY 
want to SELL 

Make known your wants. We 

will use every endeavor 

to meet them 

Sw 

No charge is made for advertising 

or services rendered unless sale is 

made, when the commission agreed 

upon will be expected. 

Cd 

If reference is desired as to our 

integrity, etc., inquiry may be made 

of any Bank or Trust Company in 

Washington, D. C. 

cs 

See our detailed advertisement 

in back of this number for some of 

our choice investments. 

% 

14135 G Street N. W. 

Washington, D.C. 
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Forestry and Irrigation. 
APRIL, 1904. No. 4. VoL.x. 

NEWS: AND NO TES. 

Prospective The Senate Committee Any railroad employé is liable to 
Legislation at on Forestry, Fish, and $100 fine for any violation of the fire 

. Albany. Game is making a_ laws occurring through his neglect, and, 
sturdy fight for needed 

improvements in the New York State 
laws. After a good deal of preliminary 
investigation, the following measures 

were introduced and are now well on 
their way in the Legislature : 

A bill (Senate 800) defi- 

The Parks. nitely settling and ex- 
tending the limits of the 

Adirondack Park. 
A bill (Senate 730) creating a forest 

park in the Catskill Mountain region 
and defining its boundaries. ‘This, like 
the Adirondack Park, is to be ‘‘ forever 
reserved and maintained for the free 
use of all the people.’’ 

A bill (Senate 873) amending the 
former law relating to 
forest fire protection in 
the following valuable 
points : 

The number of foresters who may be 
employed is no longer limited. 

The Commissioner of Forests may ap- 
point five assistant wardens, at least four 
of whom shall be employed during the 
fire season in watching the steam rail- 
-roads in the Adirondack Park and in- 
specting locomotives. 

Any fire warden may, with the ap- 
proval of the Commission, establish a 
fire patrol during a season of drought. 

Railroads in the forest preserve must 
remove all combustibles from the right 
of way at least twice a year, and addi- 
tionally whenever required by the com- 
missioner. 

Locomotives must be provided with 
the best form of spark-arresters and the 
railways may be compelled to adopt 
any additional devices and precautions 
against fire which the commissioner 
requires in the interest of the public. 

Concerning 
Fire. 

in addition, the company is liable to a 
fine of $100 per day for each day the 
violation continues. 

The right of the state to recover 
damages from fire is so extended that 
recovery shall be had to the distance of 
five miles from the place where the fire 
was set, notwithstanding the fire may 
have extended to the state lands by 
crossing one or more intervening tracts. 

A clause in the Annual 
Supply Bill appropri- 
ating $10,000 for de- 
fining, classifying, and 

describing the forests in the forest pre- 
Serve in conjunction with the Bureau 
of Forestry, provided that an equal ex- 
penditure shall be made for the purpose 
by the Department of Agriculture. 

Lastly,a concurrent res- 
Constitutional olution of the Senate 
Amendment. and Assembly proposes 

to amend the state con- 
stitution so that dead timber on burned 
areas may be removed so far as neces- 
sary for reforestation by officers of the 
state, but not by contract. 

State lands outside the newly estab- 
lished limits of the two forest parks may 
be sold and the proceeds used for the 
purchase of lands within them. 

* 

It Might Have If Senator Brown can 
Been Worse. now secure the passage 

of these measures he will 
deserve the hearty commendation of his 
fellow-citizens. He has probably out- 
lined all he thought possible to gain, 
and in this his generalship may not be 
doubted, but it must be confessed that 
the proposed amendment to the consti- 
tution is a disappointment. We had 

Co-operative 
Work. 
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hoped for a repeal of the clause which 
prevents the state from taking care of 
its own property. If the amendment 
goes through, which is by no means 
certain, state forestry will still be re- 
stricted to planting. Care of living 
woodlands, beyond the negative work 
of preventing their destruction by fire, 
is still unprovided for. This will neces- 
sitate another amendment in the not far 
distant future. Why make two bites 
of a not unreasonably large cherry ? 

Bd 

Mr. James H. Clarke, 
of Denver, has been 
appointed Forest Su- 

perintendent of the Pike’s Peak group 
of Forest Reserves, vice Mr. Henry 
Michelsen, deceased. 

The position of Forest Superintend- 
ent in Arizona and New Mexico has 
been abolished, in accordance with the 
purpose of the Secretary of the Interior 
to discontinue this class of official posi- 
tions as rapidly as circumstances will 
permit. 

Forest Superintendent J. B. Hanna 
is transferred, to become Forest Super- 
visor of the Pecos River Forest Reserve 
in New Mexico. 

Forest Reserve 
Personals. 

* 

Forest 
Reserves and 
“‘Varmints.” 

The following commu- 
nication ina recent num- 
ber of Forest and Stream 
refutes a previous argu- 

ment against extension of the forest 
reserves: 

‘‘Fditor Forest and Stream: 

‘‘T have read a letter published in 
your last number concerning ‘ Wyoming 
Wolves and the Forest Reserve,’ in 
which it is stated that ‘ there is no doubt 
but the reserve will become a breeding 
place for wolves, coyotes, and cougars, 
thus leading to greater friction between 
the reserve and the stockmen.’ 

‘There is no reason why animals of 
this kind should increase in consequence 
of these mountains having been taken 
within the Yellowstone Forest Reserve. 

‘“Since the creation of this reserve 
no change has been made in conditions 
that would tend in any way to this re- 

FORESTRY AND IRRIGATION April 

sult. There has been no decrease in 
the number of settlers or diminution in 
the amount of stock ranged upon the 
reserve. The ‘same game laws exist 
there as in any other portion of the 
state, and are most efficiently enforced 
by the forest rangers, who are also state 
game wardens. Hunters and trappers 
desiring to capture mountain lions, 
wolves, or coyotes are in no way inter- 
fered with, but, on the contrary, have 
every facility and opportunity for the 
capture of these animals upon the re- 
serve as elsewhere. The state bounty 
paid on wolves applies equally to those 
killed on the reserve as off the reserve. 

‘“The reserve officials recognize that 
mountain lions and wolves are a great 
menace, not only to game, but to the 
stock of the settlers, and the rangers, 
armed and constantly patrolling the re- 
serve, are instructed to destroy at every 
opportunity ‘varmints’ of this kind. 
A number of wolves have already been 
killed by the rangers. 

‘‘A pack of dogs is now being raised 
for the purpose of hunting mountain 
lions upon the reserve. 

‘‘ Many reports, without foundation, 
have been circulated regarding this, as 
well as other conditions connected with 
the forest reserve, with intention of. 
stirring up opposition to the reserve. 
An article published in a Wyoming 
paper last year stated that a trapper 
named Lyons, going upon the reserve 
to hunt wolves, had been disarmed by 
aranger. ‘The department now has an 
affidavit, both from the ranger and from 
Mr. Henry Lyons, stating that the re- 
port was absolutely false. 

‘“Thus you see a desire to create a 
prejudice against forest reserves on this 
point is entirely unwarranted. 

‘‘Settlers in our state, realizing the 
necessity of timber and water protec-. 
tion, and also realizing that the reserve 
was created and is being administered 
for their benefit, not only is all opposi- 
tion disappearing, but they are render- 
ing most valuable aid in assisting the 
forest officers in carrying out the rules 
and regulations of the Department. 

‘‘A. A. ANDERSON, 
“Special Superintendent 

‘Yellowstone Forest Reserve.’’ 
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Anderson Forest and Stream for people, much might be done. As it is, 
Contradicted. April 2 contains the the situation is bad. A heavy blow 

following reply to the 
Forest Superintendent’s letter : 

“Editor Forest and Stream : 

wa vMie Andersons letter such 
astounding statements occur that-I can 
not let them pass unchallenged. 
“We says that there is no decrease 

in the number of settlers by reason of 
the reserve. The best answer to Mr. 
Anderson is found in the fact that 
wherever one goes on the reserve are 
found abandoned ranches, tumble-down 
fences, filled up irrigation ditches, and 
deserted houses on which appears the 
notice, ‘This building has been taken 
possession of by,-and is the property 
of, the United States, and all persons 
are hereby warned against trespassing 
therein.’ 

‘“‘As to Mr. Anderson’s statement, 
that the same amount of stock is on 
the reserve as formerly, I challenge him 
to publish the amount actually allowed 
on the reserve as against those kept off. 
Last summer tens of thousands of acres 
of grass went to waste, though the stock 
was ready toeat it, and this winter thou- 
sands of tons of hay have been sold for 
the cost of putting it up, or are rotting 
in the stacks, simply because the stock 
cannot be summered on the reserve. 
I expect to burn 200 tons of standing 
hay next fall that should be worth six 
dollars a ton ; and on hundreds of acres 
of land I shall not even turn the water, 
because of Mr. Anderson’s management 
or the reserve. 

‘“As to the reserve becoming a breed- 
ing ground for wild animals, here are 
the facts: Hereisa great tract of moun- 
tain country, thinly settled, and intended 
to be kept so. It is well stocked with 
game to furnish food, and every attempt 

is being made to have as little hunting 
done thereon as possible. The cougars 
are already there, and the wolves have 
found out its advantages and are com- 
ing in droves. 

‘With the boundaries restricted to 
the actual forest and mountain lands, 
and with a man in charge well informed 
as to actual conditions and who pos- 
sesses the respect and confidence of the 

has been struck at the development of 
Wyoming, and very little good accom- 
plished. ‘The forests could have been 
protected just as well with a much 
smaller reserve. These forests are 
mainly of lodgepole pine, are of very 
little commercial value, and were in no 

danger until railroads came. 
‘‘ Nothing has been done toward the 

main object of game protection, to save 
the larger males, so as to provide tro- 
phies that are worth going after. Bull 
elk scalps are worth $8 to $15; bull 
elk tusks, $2 to $5 each; mountain 
sheep scalps $3 to $8; and from $50 to 
$500 for extra large elk and sheep 
heads. And if anyone thinks that no 
elk and sheep are killed at these prices, 
they are mistaken. For thé next two 
months is the hunters’ harvest. The 
big bulls and rams are weak and are 
bunched in sheltered places. 

‘‘T can leave home tomorrow morning 
and before night have a hundred dol- 
lars’ worth of elk tusks in my pocket, 
and in a month can have a thousand 
dollars’ worth of heads cached, ready to 
pack out in the spring, and no one the 
wiser. And I don’t know but what I 
might just as well do it.. 

‘WILLIAM WELLS. 
‘“WELLS, WYOMING.”’ 

Fd 

As usual, we have just 
enough of the facts from 
both sides to make one 

unacquainted with the situation give up 
the problem in despair. The following 
additional statements, which we have on 
good authority, may serve to throw some 
light on the subject. 

Under Mr. Anderson’s administration 
the game has been very carefully pre- 
served. This was a necessary policy on 
account of the fact that the elk from 
the National Park drift southeastward 
through the reserve in search of winter 
feed, and right in their line of travel a 
number of men have taken squatter’s 
claims, so high up in the mountains 

(8000 feet or more) that no sane man 
would have settled there for agricul- 
tural purposes. 

Where the 
Shoe Pinches. 
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As a result of a $40 non-resident 
license law and increased vigilance of 
the rangers, the business of head and 
tusk hunters has been much interfered 
with; hence the ‘‘ deserted houses’’ 
mentioned, which are now used by the 
rangers. The dona ide settlers of 
Wyoming have suffered no injury. 
Why Mr. Wells should be so rash as 

to burn his hay is difficult to understand, 
since there are plenty of cattle to eat it 
along the upper waters of the Green 
River. 

The reserve has saved a great deal of 
timber which would otherwise have 
floated down the Green (Colorado) 

River in the form of ties. The old tie- 
cuttings within a few miles of Mr. 
Wells’ home are sufficient evidence of 
the fate that formerly awaited the forest 
cover of this important basin. 

It is quite possible that there are 
points for criticism in Mr. Anderson’s 
administration. Few men are without a 
flaw, and the reserve system is too new 
to be perfect under all circumstances ; 
but in nine cases out of ten it seems to 
be the rule that the men with strenuous 
objections are those who are no longer 
allowed to do as they please with the 
national land and timber and water and 
game. 

& 

Tennessee An act of the last Legis- 
Forest lature in Tennessee di- 
Commission. rected the Governor to 

appoint a State Forestry 
Commission, consisting of three mem- 
bers. In pursuance to this act Governor 
Frazier has lately selected Prof. C. A. 
Keffer, of Knoxville; Col. Hugh L. Bed- 
ford, of Bartlett, and Col. J. B. Kille- 
brew, of Nashville. 

The new commission met March 18 
and elected Col. Killebrew chairman 
and Prof. Keffer secretary. 

After a full interchange of opinions, 
it was decided that each Commissioner 
should prepare a report for his section 
of the State, with especial reference to 
the present acreage and conditions of 
the forests ; the degree to which com- 
mercial species had been exhausted, 
and what practical methods could be 
employed in reforesting worn out lands. 
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With these reports will be embodied the 
recommendations of the Commission for 
legislation to secure protection from fire 
and to encourage the reforesting of lands 
not useful for agricultural purposes. 

&* 

“Adirondack” Rev. William H. H. 
Murray Dead. Murray, widely known 

for years as ‘‘Adiron- 
dack’’ Murray, died at his home in 
Guilford, Conn., March 3, aged 64. 

He was one of the pioneers of the 
modern yearly invasion of the North 
Woods by an ever-growing army of 
recreation seekers, and his book, ‘‘ Camp 
Life in the Adirondack Mountains,”’’ 
was the cause of much of the interest 
in this region, and of the soubriquet 
bestowed upon its author. 

* 

With the advice and ap- 
proval of Mr. Pinchot 
and others well known 

in the government forest and water 

service, a project is on foot to form a 
club in Washington from the field men 
of the Bureau of Forestry, the Recla- 
mation Service, and possibly the Land 
Office and the Bureau of Soils. 

There is no doubt that such an organ- 
ization would be. a very good thing for 
the men and for the service, provided 
the contemplated advantages can be se- 
cured for a reasonable rate of dues. 
There is plenty of good club material 
within the limits mentioned, but a large 
number of the men are not in a position 
to stand more than very moderate as- 
sessments cheerfully. 

A committee consisting of Mr. J. B. 
Adams, Mr. Thomas Sherrard, Mr. 
George Woodruff, and Mr. Coert Du 
Bois, all of the Bureau of Forestry, are 

now engaged in looking up a suitable 
house and promise of membership sufh- 
cient to warrant the undertaking. ° 

rd 

New Club 
Planned. 

Canadian The following papers 
Forestry were delivered at the 
Association. fifth annual meeting of 

the Canadian Forestry 
Association, which was held in Toronto 
March 10 and 11: ‘‘Systems of Ad- 
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ministration of Timber Lands in Can- 
_ada,’’ Aubrey White, Assistant Com- 
missioner of Crown Lands, Toronto, 
Ont. ; ‘‘ Forestry in Relation to Irriga- 

tion,’’ J. S. Dennis, Superintendent of 
Irrigation of the Canadian Pacific Rail- 
way Company,Calgary, Alberta ; ‘‘ For- 
est Reproduction in Germany,’’ Dr. A. 
Harold Unwin, of the Dominion For- 
estry Branch, Ottawa; ‘‘ Forest Man- 
agement,’’ John Bertram, President 
Dominion Transportation Commission; 
‘‘Rorestry Education,’’ John Loudon, 
M. A., LL. D., President Toronto Uni- 
versity; ‘‘Some Ontario Forestry Prob- 
lems,’ Prof. Hi... Hutt, Guelph. 
A banquet was held at the King Ed- 

ward Hotel on the evening of March 
10, at which speeches were delivered 
by prominent public men. 

On the invitation of E. G. Joly de 
Lotbiniére, it was decided to make Que- 
bec the next place of meeting. 

ad 

Society of At the residence of Mr. 
American Pinchot, March 1o, Dr. 
Foresters. von Schrenck gave a 

most interesting discus- 
sion of the work which he is directing 
in various parts of the United States in 
experimenting on the chemical treat- 
ment of inferior woods to lengthen their 
useful period as railway ties, poles, posts, 
cross-arms, and piles. 

Mr.George Woodruff, Attorney of the 
Bureau of Forestry, spoke briefly of the 
various land laws which are a matter of 
such interest and importance as regards 
matters of forest and water conservation 
in the West. 

At the usual Thursday meeting of the 
Society, held March 24, at the residence 
of the Forester, Mr. Olmstead and Mr. 
Allen talked briefly of forest-reserve 
matters. 

Mr. Olmstead, confining his remarks 
to Arizona, urged that in this territory 
the utmost care should be exercised in 
husbanding the timber and other forest 
resources, and that grazing should be 
most carefully regulated, since a satis- 
factory new growth is secured only with 
difficulty on account of climatic condi- 
tions, and the soil is so friable that when 
rain does occur erosion is excessive and 
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irrigation reservoirs are eventually clog- 
ged with silt. 

Mr. Allen, speaking of Idaho, Mon- 

tana, and Colorado, said that in the 
northern country the greatest value of 
forest reserves lies, as in Arizona, in 
their power to conserve water and soil. 
There are, however, a few forested areas 
in which the value of the timber itself 
is the prime consideration, since if these 
were stripped, and the timber exported, 
the local mines could not be developed. 

Nevertheless, in one section mining 
men are afraid to support, publicly, the 
fact that they desire the timber near 
them reserved, because the implication 
that the supply is exhaustible would 
injure their stocks. 

He advanced the opinion that many 
of the new reserves should be held with- 
out applying many of the present re- 
serve regulations until Congress fur- 
nishes funds sufficient to give them a 
ranger service adequate to enforce such 
regulations satisfactorily. 

This opinion is based on observations 
that local hostility is frequently due, 
not to the reserves themselves, but to 
inefficient administration. 

& 

Severe forest fires are 
reported from Georgia 
and South Carolina dur- 

ing the last two weeks of March. 
In the first week Kansas and Okla- 

homa suffered from prairie fires which 
swept the remaining feed from the 
range, destroyed farms, threatened vil- 
lages, and killed five persons. Hundreds 
were made destitute. 

&* 

Forestry It is announced that 
Lectures. Mr. Overton W. Price, 

Assistant Forester of the 
U. S. Department of Agriculture, will 
deliver a series of four lectures before 
the senior classof the Yale Forest School, 
covering the organization of the field- 
work of the Bureau of Forestry, the 
point of view of the Bureau toward its 
field-work, and an outline of the methods 
under which field-work is carried on. 

These lectures will be given at Mil- 
ford, Pennsylvania, during the last week 
of this month. 

Reports of 
Fires. 
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Nevada will soon have 
one of the largest irri- 
gation systems in the 

world, Mr. I) HH. Taylor, District 
Engineer for the United States Recla- 
mation Service for Nevada, has recently 
been in Washington and reports the sat- 
isfactory progress of the Truckee- Carson 
reclamation project, of which he has 1m- 
mediate charge. 

This project contemplates the utiliza- 
tion of the waters of the Truckee and 
Carson rivers for the irrigation of about 
375,000 acres of sage brush desert in 
western Nevada. These lands will fur- 
nish homesteads of about 80 acres each 
for about 4,500 families. Itisexpected 
that, with the addition of the towns and 
villages that will naturally spring up in 
the district, the population of the state 
will be increased in the next few years 
by at least 60,000 people. 

Active construction 1s now in progress 
ona main canal about 31 miles long, 
which is to divert the waters of Truckee 
River to a large storage reservoir on the 
lower Carson River. There the waters 
of the two streams will be mingled and 
impounded, and thence led out upon the 
plains in the vicinity of the Carson and 
Humboldt Sink. Two contracts for the 
construction of different divisions of this 
canal were made by the Secretary of the 
Interior with E. B: and A. L. Stone 
Company and C. A. Warren & Co., 
California contracting firms, on August 
28 and September 3, 1903, respectively. 
Ground was broken on September 11, 
1903, and the work is to be finished by 
November of the present year. In the 
meantime, surveys for the requisite sys- 
tem of distributing canals are well under 
way, and the department will be ready 
in the spring to contract for their con- 
struction. This work will be followed 
by the erection of a dam which will 
form the reservoir on the Carson River. 
The reservoir will have a total length 
of about 18 miles and will flood over 
10,000 acres of land to an average depth 

Of 28 feet: 
The lands to be irrigated by these 

works aggregate about 300,000 acres, 
situated in the lower portions of the 
Truckee, Carson, and Humboldt River 
basins. In the upper valley of the 

Thousands of 
New Homes. 
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Truckee and Carson rivers some 75,000 
acres of additional land will be supplied 
from works to be constructed some time 
inthe future. Asthese great areas are 
gradually brought under cultivation, 
and a greater water supply is required, 
ten additional reservoirs, including Lake 
Tahoe, are to be added. 

a 

Tree Careful horticulturists 
Surgery. treat a cavity in the 

trunk of an orchard tree 
much as a dentist treats a hollow tooth. 
The cavities are due to the work of 
fungi whose spores find lodgment in 
any wound in the bark, especially 
such injuries as the tearing out or care- 
less pruning of a branch. The fungi 
attack the living tissues and rapidly 
enlarge the hole by the decay of sur- 
rounding portions of the wood. All 
the decayed wood is grubbed out as far 
as possible with a gouge or scraper. 
The clean surface within the cavity 
should be painted with coal tar, to kill 

any germof decay that might remain, 
and the hole finally filled with Portland 
cement, tamping-in firmly and smoothly 
on the outside flush with the edges of 
the cavity. The new bark will then 
begin to close over the cement, and, if 
the tree has vigor enough, will finally 
completely cover it. The cement pre- 
vents water from accumulating in the 
cavity, which goes a long way toward 
preventing the lodgment and growth 
of the spores. 

In foreign forests under careful man- 
agement the trees which show injury 
of this nature receive the treatment 
mentioned or some equivalent process. 

The oaks on the campus of the Uni- 
versity of California have been treated 
in this way for a number of years, with 

very satisfactory results. 

& 

At the live-stock show 
recently held in Chicago 
Secretary of Agriculture 

James Wilson was one of the speakers 
at a mass meeting of cattlemen. Behind 
him on the same platform, relates the 
New York Herald, somewhat screened 

from observation, sat Norman J. Col- 

Tangled in 
the Foliage. 
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man, the first man to hold the portfolio 
of agriculture. 

Secretary Wilson made a_ happy 
speech, and because of his popularity 
with the western ruralist he was the 
shining, central figure of the gathering. 
When he had finished talking, lusty 
lungs and sunburned hands gave him 
noisy approbation. ‘The applause had 
not ceased when a Nebraska farmer, 
with whiskers like Senator Peffer’s, 

arose in the back of the hall and said : 
‘Gentlemen, we are all mighty glad 

to hear Secretary Wilson and are ready 
to do him honor ; but let us not forget 
the other great men we have with us. 
We have on the same platform to-night 
the Alfalfa and Omega of agriculture’ ’— 

It was as far as the speaker ever got. 
His few remaining words were lost in 
the shrieks of laughter. 

us 

Virwes es elton, of the 
Biltmore Forest School, 

writes that Dr. Schenck has been exper- 
imenting with a method of storing acorns 
over winter with a view to preparing 
them for more rapid starting of growth 
when planted. 

Just beneath the outtake at fish hatch- 
ery No. 1,a large wire-netting box was 
placed, through which the escaping 
water flowed constantly. In this box, 
when cold weather came, were placed a 
couple of bushels of acorns. Allthrough 
the winter an unceasing stream of cold 
water has poured overthem. The idea, 
of course, is the maintenance of a con- 
stant temperature and air supply. 

Much trouble has been experienced in 
obtaining in sufficient quantities a proper 
covering for newly planted seed beds 
during the winter season. Of the sev- 
eral materials used, one that seems to be 
unusually good is old, weather-beaten 

burlap. It forms a good cover and is 
easily removed in the spring. 

Another point of interest is the use of 
well rotted sawdust asa top dressing be- 
tween rows of seedlings during the win- 
ter. The results are excellent. ‘The 
sawdust keeps the temperature as even as 
doesmanure. It prevents ‘‘ boosting’’ 
of the young plants by frost, and will be 
allowed to remain on the beds during the 

At Biltmore. 
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summer as a protection against evapora- 
tion. It acts to some extent as a fertil- 
izer and its cost is trifling. 

& 

The State Horticultural 
Society of Kansas will 
hold a special meeting 

at Dodge City, Kansas, May 11 and 
12, which will be devoted entirely to 
forestry and irrigation. 

The Bureau of Forestry will be rep- 
resented by Mr. William L,. Hall, who 
will speak on ‘‘ The Progress of For- 
estry in the United States,’’ and Mr. 
R.S. Kellogg, who will discuss ‘‘ Forest 
Planting in Western Kansas.’’ 

Mr. M. C. Hinderlider, of the U. S. 

Geological Survey, will talk of the work 
of the Reclamation Service. 

The program is not yet coniatoeed! 
but it is announced that a number of 
prominent Kansans who are well in- 
formed on these matters will take part. 

This meeting should be one of great 
interest, and it is hoped that a large at- 
tendance will carry its benefits through 
a wide range of influence. 

* 

Kansans’ 
Meeting. 

To Buy Another step has been 
Reservoir taken toward the trans- 
Site. formation of the arid 

West. The Secretary 
of the Interior has authorized the pur- 
chase of the Hondo reservoir site in 
New Mexico for the sum of $20,000. 
It is in Chaves county, about 12 miles 
west of Roswell. 

The site of this proposed reservoir 
is a natural depression, which, with a 
small amount of enbankment, can be 
given a capacity of 40,000 acre-feet. 
This will hold practically all the water 
that the Hondo will furnish during low- 
water years. It is proposed to store 

here the flood waters of this stream 
and draw on them through lateral 
canals for irrigating the lands below 
the reservoir. 

The lands that will be benefited by 
the reservoir waters are naturally fer- 
tile and may be easily irrigated at slight 
expense. They are free from alkali 
and will be ultimately worth at least 
¢g1oo an acre when planted to alfalfa 
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and corn. If used for fruit growing, to 
which they are specially adapted, they 
may have a far greater value. 

No engineering difficulties are ex- 
pected in the work. The natural reser- 
voir will have to be enlarged and canals 
built for the inlet and outlet of the 
waters. It is estimated that the cost 
of constructing the reservoir and bring- 
ing the water to the arid lands will ap- 
proximate $240,000, or $20 an acre for 
a minimum acreage of 12,000. It is 
believed, however, that nearly 15,000 
acres will be served. 

& 

While Spain still fur- 
nishes 32,800 tons of 
cork annually, the pro- 
duction of Italy has de- 

creased to 4,000 tons. The value of 
the Spanish exports of cork amounts to 
$6,000,000 per year, against less than 

$250,000 for Italy. Only Sicily and 
Sardinia are still producing cork to any 
considerable extent in Italy, while the 
former great oak forests of Calabria are 
almost totally destroyed. It seems in- 

comprehensible that this destruction has 
been permitted. The trees easily reach 
an age of two hundred years. They 
yield cork in their thirtieth year and 
continue to do so every seven years. 
Seventy-five years ago the English de- 
mand for cork was supplied exclusively 
from Italy. ‘The destruction of the re- 
maining forests goes on uninterruptedly, 
and nobody seems to try to prevent it or 
to plant new trees. Italy has the most 
favorable soil and climate possible for 
this industry, the volcanic soil of the 
peninsula being considered an important 
factor in the development of high-grade 
cork. 

Destruction 
of Italian 
Cork Forests. 

* 

Water and The annual meeting of 
Forest the California Water 
Convention, and Forest Association 

will take place April 22 
at the rooms of the Chamber of Com- 
merce, San Francisco. 

Reports are expected from the gov- 
ernment officials who have charge of 
the cooperative forestry work carried 
on by the state and the United States. 

April 

The prospects for further accomplish- 
ment and the necessity for further 
appropriations will be matters for dis- 
cussion. 

Sad 

Nebraska Mr. C. A. Scott writes 
Planting from the planting re- 
Resumed, serve at Halsey, Ne- 

braska, March 20. 
‘“Everything here has wintered in 

fine condition. We sustained a slight 
loss in seedling jack pine and the Cali- 
fornia species, but in general the seed- 
lings wintered well. 

‘“For two weeks the weather has 
been favorable, and we have already 
planted about ro acres of sandhills, and 
have the ground plowed for our nur- 
sery rows. ‘The planting is done with 
seed from hand corn-planters. I have 
three student assistants and one laborer 
at present.’’ 

* 

Hydrologyin The U. S. Geological - 
California. Survey is investigating 

the underground water 
resources of the Southwest. In south- 
western California, where the surface 
streams have been highly developed, 
the hope of future increase in the water 
supply can only be found in the under- 
ground waters. During the past year 
Mr. Homer Hamlin has compiled rec- 
ords of the wells and is making a study 
of the extent of the artesian basins. 
Extensive experiments have been car- 
ried on to determine the velocity of the 
underground waters by actual measure- 
ment of the rateof flow. Investigations 
are also being made by Mr. W. C. 
Mendenhall, geologist, the idea being 
to combine an engineering and geolog- 
ical study of these situations. 

Ali the wells in the district are being 
located upon topographic maps, the 
depth of water determined, and the out- 
put and elevation of the water plain 
contoured upon the topographic map, 
which will probably be issued within a 
few months. Records have been com- 
piled from over 5,000 wells. It is be- 
lieved in many districts of southern Cal- 
ifornia there has been an overdevelop- 
ment of these underground waters, 
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which, if unrestrained, will lead to the 
exhaustion of the supply. It is partic- 
ularly desirable that the relation be- 
tween the actual inflow and the actual 
output should be determined. Any in- 
crease in the amount of the ground 
waters absorbed by the diversion of 
the streams over gravel beds in mid- 
winter would be of marked benefit by 
increasing the water supply available 
from the wells in midsummer. 

* 

Big Working Mr. Frederick Weyer- 
Plans. haeuser, president of the 

Weyerhaeuser ‘Timber 
Company, has signed an agreement 
with the Bureau of Forestry by which 
the Bureau agrees to prepare working 
plans for the conservative management 
of about 1,300,000 acres of the com- 
pany’s timber lands in Washington. 

The Northern Pacific Railway Com- 
pany has also requested that the Bureau 
of Forestry prepare working plans for 
its enormous timber land holdings in 
Washington and Idaho. 

The timber lands of the Weyerhaeuser 
and the Northern Pacific Companies are 
the most extensive privately owned 
tracts of land for which the Bureau of 
Forestry has ever been asked to prepare 
working plans. The field work will 
begin next summer. How long it will 
continue before figures enough are se- 
cured on which to base plans _ intelli- 
gently it is impossible at present to 
state. The task of putting all these 
lands under careful management is of 
great magnitude, and only one familiar 
with the natnre of the forests of the 
Northwest can appreciate its difficulties. 
But great as these difficulties are, the 
importance and value of the work, once 
accomplished, far outweigh them. It 
is another proof of the profound interest 
and confidence which the West has 
come to feel in the practical results of 
forestry that the two greatest land- 
holding companies of the Pacific coast 

-and Rocky Mountain States, the one 
representative of the lumber, the other 
of the railroad interests of that country, 
should have called on the Bureau of 
Forestry for expert advice in managing 
their lands. The main timber supply 
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of the United States is contained in the 
Northwestern States, and the great 
advances which forestry has made in 
that part of the country must be re- 
garded everywhere as of general benefit. 

ad 

The The following is the text 
Agreement. of the agreement under 

which the Bureau of For- 
estry is to prepare working plans for 
the Weyerhaeuser Company: 

The Department of Agriculture of 
the United States and Weyerhaeuser 
Timber Company of St. Paul, county 
of Ramsey, State of Minnesota, mu- 
tually agree together as follows: 

1. The Department of Agriculture, 
in pursuance of investigations in for- 
estry and in order to disseminate a 
knowledge of improved ways of hand- 
ling forest lands, shall, after personal 
study on the ground by its agent or 
agents, prepare a plan for harvesting 
the forest crop and reproducing the 
forest on the land of the said Weyer- 
haeuser Timber Company, situated and 
described as follows: 1,300,000 acres, 
more or less, State of Washington. 

2. The said plan shall be prepared 
for the purpose of promoting and in- 
creasing the present value and useful- 
ness of the said land to its owner, and 
to perpetuate and improve the forest 
upon it. 

3. Upon the completion of the said 
plan and its acceptance by the said 
Weyerhaeuser Timber Company, the 
Department of Agriculture shall super- 
vise the execution thereof so far as may 
be necessary. 

4. The cost of executing the provis- 
ions of this agreement shall be paid as 
follows: 

(a) The salaries of all the employés 
of the Department of Agriculture en- 
gaged in fulfilling this agreement shall 
be paid by the department. 

(6) A preliminary visit of inspection, 
if required, shall be wholly at the 
charge of the department. 

(c) Actual and necessary expenses 
for traveling and subsistence of the 
agent or agents of the department work- 
ing under this agreement, except as pro- 
vided in the foregoing paragraph (0), 
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shall be paid by the said Weyerhaeuser 
Timber Company. What are ‘‘ actual 
and necessary expenses ’’ shall be deter- 
mined by the printed regulations of the 
department. Expenses under this para- 
graph (c) are estimated, for the prepa- 
ration of this working plan, at five thou- 
sand (5,000) dollars. 

(d) Necessary assistants shall be fur- 
nished by the said Weyerhaeuser Tim- 
ber Company without cost to the de- 
partment. It is estimated that 
such assistants will be required for 
to prepare this working plan. 

(e) The department shall not partici- 
pate in any degree in the receipts and 
expenses arising from said land, except 
as above provided. 

5. The Department of Agriculture 
shall have the right to publish and dis- 
tribute the said plan and its results for 
the information of lumbermen, forest- 
owners, and others whom it may con- 

cern. 
6. This agreement may be dissolved 

by either party upon ten days’ notice 
given to the other. 

& 

Eastern View ‘The following commu- 
of Irrigation. nication, recently pub- 

lished in the New York 
Times, is likely to be of interest to 
readers of FORESTRY AND IRRIGATION : 
To the Editor of the New York Times : 

From a recent report made by the 
Agricultural Department at Washing- 
ton we learn that our crops of corn, 
wheat, oats, barley, rye, buckwheat, 
flaxseed, potatoes, and hay for 1903 
were raised upon 215,000,000 acres of 
land, or 11 per cent of the area of the 
republic, not including Alaska. The 
farm value of these crops is placed at 
$3,000,000,000, or at the rate of $13.70 
per acre. Wheat was valued at 62% 
cents per bushel, and other crops in 

proportion. 
Engineers who have made a study of 

irrigation and of our arid lands west of 
the Mississippi claim that 100,000,000 
acres can be reclaimed by irrigation, and 
made highly productive lands, which 
command at all times and seasons an 
abundant supply of water, and will 
yield larger and more uniform crops 
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than land in the valley of the Missis- 
sippi dependent upon the rainfall. 

Irrigated lands in California sell for 
from $100 to $1,000 per acre, and have 
been sold for $1,800. In Colorado this 
season 710 tons of sugar beets were pro- 
duced upon 29 acres of irrigated land, 
and were sold to a sugar refinery for 
$3,195. Irrigated lands planted with 
fruittrees, grapes, oranges, almonds, and 
small fruits often yield $1,000 per acre. 
A conservative value of 100,000,000 
acres of irrigated land in our trans- Mis- 
sissippi and Pacific States would be 
$10,000,000,000, or $100 peracre. The 
annual value of the products should be 
not less than $25 per acre, ora total 
value of $2,500,000,000. 

Ten billions added to the accumulated 
wealth of the nation in the form of pro- 
ductive land, yielding an income of 
$2,500,000,000, will give stability to 
our investments in railways, steamships, 
and manufactories. The reclamation 
of these lands involves no entangling in- 
ternational problems to solve, nor should 
their reclamation be made a question of 
party politics. It is a problem for the 
nation to solve, and not the states or 

private corporations. 
The Empire of Germany and the 

Republic of France have an area of 
263,000,000 acres and a population of 
93,000,000. If we assume that 4o per 

cent of their lands are under tillage, 
their crops of food products named 
above are raised upon 105,200,000 acres 
of land. ‘They produced in 1900 400,- 
000,000 bushels of wheat, 400,000,000 
bushels of rye, and 30,000,000 tons of 
sugar beets and other crops for the sup- 
port of 93,000,000 people. 

The reclamation of our arid lands 
means a vast and permanent enlarge- 

ment of our home market for the pro- 
duct of our industrial establishments. 
Irrigated lands will repay intensive 
cultivation because the returns from 
such lands are large and constant ; that 
means increased employment for un- 
skilled labor. There is no dark or 
doubtful side in the solution of the 
reclamation of our arid lands. No class 
will be injured. On the contrary, all 
classes will be benefited. 

FRANCIS WAYLAND GLEN. 
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‘Mr. JOSEPH BARLOW LIPPINCOTT, 

ONE OF THE LEADING ENGINEERS OF THE UNITED STATES RECLAMATION SERVICE. 

OSEPH BARLOW LIPPINCOTT, as a supervising engineer in the Reclamation Service, 
in charge of its California work, occupies a position of extreme importance. In addition 
to decided ability as an engineer and wide experience in his calling, Mr. Lippincott has 
an intimate knowledge of the water resources of the State of California. He was born at 

Scranton, Pennsylvania, October 10, 1864, and educated at Dickinson College, Pennsylvania, 
and the University of Kansas, receiving the degree of B. S. in 1886. Since that time he has 
been continuously engaged in civil engineering. . In July, 1888, he was employed by the U. S. 
‘Geological Survey for topographic work, and continued until 1892, when he was appointed 
assistant engineer for the Bear Valley Irrigation Company, of Redlands, California, and 
assisted in building a portion of the Santa Ana Canal. In 1893 he took charge of the field work 
of an enterprise contemplating the irrigation of 30,000 acres in the northwestern portion of 
Los Angeles County, California. This work was abandoned in December, 1894. In January, 
1895, he was placed in charge of the hydrographic investigations for the U. S. Geological Survey 
in California, and has had charge of this work-to date. Mr. Lippincott, in addition to his 
field work, is also the author of various U. S. Geological Survey publications. He has been 
employed on domestic waterworks of various cities, including San Francisco, Los Angeles, and 
Santa Barbara, California, as consulting engineer, and also in the same capacity by a number 
of irrigation companies. Mr. Lippincott has reached his present high position at an early age, 
and the people are thus assured of his services in this great work for some time to comie. 



PEE BILIPPINE..FORBS TRY sERVICE, 

SOME NOTES ON THE LIFE AND WORK OF 
AMERICAN 

HE personnel of the Forestry Bu- 
reau has been decidedly aug- 

mented during the past two years, and 
at present numbers over two hundred 
men, who receive an annual remunera- 
tion of about $219,000, Philippine cur- 
rency. 

Of the employees in the provinces, 
the greater number are Filipinos. The 
whole force possesses but six educated 
foresters, and the need of Americans, 
as well as natives, who have a practical 
knowledge of this profession is at all 
times pressing. It is not meant by this 
a superficial preparation, nor even a 
personal attraction for the life, but one 
based upon serious application and prac- 
tical knowledge of sound methods. 

As regards remuneration, foresters 
receive, on appointment, $100 (gold) 
per month, subject to gradual increase, 
on proof of efficiency, to $200 (gold) 
permonth. Since they spend the major 
part of the time in the field, where the 
bulk of expense 1s borne by the Bureau, 
they are enabled to save money, pro- 
viding, of course, that the necessary dis- 
position to do so exists. In the city of 
Manila prices are exorbitant, but one 

can live there quite comfortably for $100 
(gold) a month. 
The intention of remaining in the 

service several years should exist. Con- 
ditions in the archipelago are so differ- 
ent from those in more temperate climes 
that even a forester with valuable expe- 
rience has much to learn, and it goes 
without saying that his resignation at a 
time when his services have become 
valuable to the Bureau cannot meet its 
approbation. 

CLIMATIC CONDITIONS. 

The life of a forester in these islands 
is one of infinite variety, much educa- 

tional experience, and large possibili- 

FORESTERS IN THE FAR EAST. 

BY 

W. KLEMME, Forester. 

ties. The hardships and inconveniences 
are those incident to exposure to the 
elements and life in an undeveloped 
country. Among them may be men- 
tioned isolation, infrequency of mail 
service, and the number of the dialects 

spoken by the natives, for each prov- 
ince has its own language. 

During the rainy season, which ex- 
tends from June to November, there is a 

steady and at times disheartening down- 

HAGACHAC TREE, 
LENGTH.* 

Il5 FEET IN CLEAR 

* Hagadhad (Dipterocarpus sp.) ? 

(158) 
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pour. Frequently the forester sits in 
his tent or nipa hut while rain is perco- 
lating through all surrounding objects— 
papers, instruments, provisions, and 
blankets. Under such conditions pa- 
tience has heavy drafts falling due and 
good humor flies toa premium. Patience 
is especially necessary, as the natives, 
like all inhabitants of tropical countries, 
are slow and adverse to work as long as 
they have plenty of rice and a few fish ; 
but if one considers their peculiarities, 
he can get along with them very well. 
No trouble has been encountered by the 
writer during the two years’ work in 
the provinces. 

In the field the mean temperature is 
pleasant. It seldom becomes oppress- 
ively warm and nevercold. The nights 
are always refreshingly cool. Woolen 
blankets are necessary, and often during 
the winter months two of them can be 
used and a rain coat added with comfort. 

CALIPERING. 

Each forester is in charge of a district, 
usually one province. As the number 
of men engaged at present in this work - 
is not sufficient to cover the Archipelago, 
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districts have been selected where tim- 
ber cutting is most in progress. The 
main duty of the forester is inspecting 
the work in the woods and marking 
timber for felling, but, in addition, he 
has control of the native rangers. A 
report of daily operations is, however, 
sent direct to the main office. 

The marking of trees is necessarily a 
slow and tedious process, and it is hoped 
that before long rangers will be able to 
do the greater part of it. This would 
permit the forester to assume control 
over a wider range and confine personal 
work to inspection and supervision, per- 
mitting him to get thoroughly acquainted 
with the district under his charge, to 
cover it with valuation surveys and re- 
production studies, and extend the 
knowledge of the different tree species. 
In this regard it may be interesting to 
note that at present the Bureau shows 

a classified list of 665 species indigenous 
to the soil, including approximately the 
most valuable woods of economic or 
commercial value. It is expected that 
eventually from 1,000 to 1,500 species 

will be secured. 
In marking trees many things are to 

STA | 

NATIVE METHOD OF SKIDDING WITH CARIBAOS IN LUZON. 

IMPROVEMENT. 

A CHANCE FOR AMERICAN 
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SCALING RAFTED TIMBER NEAR MANILA. 

be considered. If the rules of silvicul- 
ture are followed, it is comparatively 
easy ; but often, when a tree is found 
that should be felled, the licensee or his 
representative steps in and demurs. It 
is too large to be hauled out of the for- 
est, too far from water, or a useless 
species, they say. To illustrate: Al- 
though there are in the writer’s district 
over 250 species of trees, only a few of 

them are at present on the market. 
Hence it is incumbent upon the forester 
to prohibit the cutting of rare or valu- 
able species and to retain their seed 
trees rather than to mark for felling 
everything which should from a silvi- 
cultural point of view be removed. 

VALUATION SURVEYS. 

The lack of competent men has made 
it necessary to stop the running of val- 
uation surveys, and also to limit the 
time which should be spent upon studies 
of reproduction. Nevertheless, during 
the past year much stress has been laid 
upon valuation surveys and several par- 
ties charged with this work dispatched 
to different islands. As the nature of 

NOTE BAMBOO WITHES WHICH BIND THE LOGS. 

the work demands a continual moving 
from place to place, it is seldom possible 
to stay any length of time in one of the 
small villages. Camping out in the 
mountains requires a good equipment 
of tents, blankets, and last, but not 
least, provisions. When camp is near 
the sea, good fish and oysters can be 
obtained ; but in the mountains one has 
to subsist entirely upon canned goods. 
There is, itis true, game in abundance— 
wild carabaos and pigs, also a variety 
of birds; but the members of the party 
are usually too fatigued to go hunting 
on Sunday, and the natives with their 
primitive methods are not successful 
sportsmen. During work in the moun- 
tains of Baler, Tayabas, it was neces- 
sary to move camp about every two 

weeks to avoid loss of time in going to 
and from the base of operations. Trails 
did not exist, and the party was com- 
pelled to return over the line of its 
surveys or through the rocky beds of 
rivers. In such cases progress was very 
slow. 

The work itself was done in the usual 
way. A straight line was run without 
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reference to the nature of the country, 
and thirty-three feet on each side of the 
line all trees down to eight inches were 
calipered. At the same time notes were 
taken upon reproduction, soil, etc. The 
main difficulty was to find good men to 
do the calipering, as it is requisite for 
them to know the trees and be able to 
read the numbers. Frequently it was 
necessary to detail two men, one to read 

the numbers and the other to tell the 
tree species. Owing to this, and the 
dense undergrowth, an average of only 
five acres could be calipered in one day. 

For several weeks the writer had 
Negritos for guides. These people be- 
long to the non-christian tribes, live 
always in the mountains and seldom de- 
scend to the villages. They build no 
houses and seek shelter for the night 
under a few palms or banana leaves. 
They are reliable guides, and are ac- 
quainted with the native names of all 
that moves or has its being in their 
haunts, as well as with all trees and 
other plants. 
Two men of the party measured the 

height of the more important species, 
and a young, well educated Filipino 
made a careful collection of all the trees 
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which had either flower or fruit. In 
each case the tree was felled and a log 
six feet long was taken to be tested in 
the, timber-testing laboratory of the Bu- 
reau at Manila; logs, leaves, flowers, 
etc., received the same number. Ninety- 
five different species were collected in 
this manner; another party, working 
in Camarines province under Forester 
Hagger, secured no less than one hun- 
dred and fifty-five different species of 
trees. 

All cutting is done with the axe, a 
small wedge-shaped tool with astraight 
handle. Several efforts have been made 
to introduce the American axe, but so 
far withoutresult. In Baler, where the 
natives work under American foremen, 
modern axes are used and also crosscut 
saws. 

REPRODUCTION. 

For reproduction studies the method 
described by Mr. Knechtel in No. 2 of 
the forestry Quarterly is used. Squares 
of one-half an acre each are measured 
off and counts are made in squares 
eighteen feet on a side, two of these 
smaller squares being taken in each half 
acre. ‘The trees are calipered down to 

FILIPINOS SAWING TIMBER, 
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three inches and the reproduction is 
classified into four groups, viz: seed- 
lings, saplings of one-fourth, one-half, 
and oneinch. The variety of species is 
very great, as many as forty-four being 
found on one half-acre and thirty-nine 
on asquare of eighteen feet. This refers 
wholly to trees, not counting the numer- 
ous bushes, vines, and palm-like plants. 
No stem analysis and accretion studies 

have been made so far, as no method 
could be devised to do this work with 
any degree of accuracy. A good many 
of the Philippine woods, especially the 
hard ones, show no rings at all, and 
where rings are visible they are very 
indistinct and run together, and, what 
is yet more important, there seems to 
be no regularity as to the time which is 
necessary to form a ring. In young 
trees, the age of which could be exactly 
traced, we found more rings than the 
trees had years. This is due to the 
uniformity of the climate the year round. 
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Capt. George P. Ahern, Ninth U. S. 
Infantry, Chief of the Bureau of For- 
estry, is constantly seeking the better- 
ment of the force and the extension of 
the service. In view of the fact that the 
Bureau passed under control of the 
Americans by G. O. Order No. 50, April 
14, 1900, and reorganized under acts of 
the Philippine Commission bearing date 
of June and July, tgo1, the amount of 
work accomplished has been remarkable. 
The revenues alone bear testimony to 
this. During 1900-1901, they were 
$199,373.00, In I90I—1902 they rose to 
$348,073.00, and in 1902-1903 they 
reached $527,414.00, or a grand total of 
1,074,861 Mexican pesos. 

There is in contemplation an exper- 
imental station near Manila, where 
studies of tree growth and their develop- . 
ment can be made, a nursery for young 
plants maintained, and, possibly, aschool 
for native rangers and assistant foresters 
established. 

THE RECLAMATION SERVICE IN 

CATIFORNTIA: 

ITS ORGANIZATION, GENERAL SCOPE, AND METHODS 
OF PROCEDURE, WITH SHORT DESCRIPTIONS OF 
THE LEADING PROJECTS UNDER CONSIDERATION. 

J. B. LIPPINCO Tr 
SUPERVISING ENGINEER FOR THE IRRIGATION WORK OF THE UNITED STATES GEOLOGICAL SURVEY IN 

CALIFORNIA AND FOR THE COLORADO RIVER. 

HE main office of the Reclamation 
Service in California is located in 

the Byrne Building, in LosAngeles. A 
branch office has been opened at 431 Ri- 
alto Building, San Francisco; at Yuma, 
Arizona, and at Bishop, in Inyo county. 
The organization is entirely under the 
civil service, and the appointment of all 
the men.has been by competitive exam- 
ination. 

Sacramento Valley.—Mr. H. E. Green, 
engineer, is in charge of the study of the 
drainage basin of the Sacramento Valley 
with a view to its development by irriga- 
tion. His headquarters are at the San 

Francisco office. From present informa- 
tion it is believed that during the spring 
and early summer sufficient water is nor- 
mally found in the streams to provide for 
a very extensive system of irrigation. 
The Sacramento River, however, is a 
navigable stream, and it is not deemed 
wise to make extensive diversions there- 
from during the low stage of the river 
or its tributaries in the middle and late 
summer months. “The water to be sup- 
plied for irrigation during this low stage 
must be supplied from storage reservoirs 
to be located either on the main stream 
or on its tributaries. The investiga- 
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tions, therefore, in this drainage basin 
have been preliminary explorations for 
reservoir sites and the determination of 
the available water supply. 

In this work particularly, and other 
work in general, the State of California 

isextensively cooperating with the U.S. 
Geological Survey in carrying out these 
investigations, the state paying a mate- 
rial portion of the field expenses, and 
the Geological Survey paying the sala- 
ries of the employés. ‘The governor of 
the state is particularly active in his de- 
sire to assist in the development of this 
section by an exhaustive study of its re- 
sources, and by bringing the attention of 
both the nation and the local public to 
the latent opportunities. 

In addition to the work of the Geo- 
logical Survey, the forest cover of the 
mountainous portion of the basin is being 
studied by Mr. Gifford Pinchot, Forester 
of the Agricultural Department, and his 
assistants, with a view to preserving the 
forests and thus protecting the water 
supply. The Topographic Branch of the 
Geological Survey is also receiving as- 
sistance from the state and is concen- 
trating its efforts in the preparation of 
a contour map of the irrigable lands of 
the Sacramento Valley. About six to- 
pographic parties are now in the field 
carrying out this work. They are mak- 
ing their maps on the scale of 2 inches 
to the mile, with 5-foot contour inter- 
vals. 

Cache Creek.—Cache Creek is one of 
the large tributaries of the Sacramento, 
entering the valley from the Coast 
Range. This tributary was extensively 
studied for the Geological Survey by 
Mr. A. E. Chandler, the present state 
engineer of Nevada. 

A very extensive opportunity for im- 
pounding water economically in Clear 
Lake has been found and the subject 
discussed in an irrigation and water sup- 
ply paper entitled ‘‘Storage of Water 
en Cache Creek.’}: Within the past 
year all of the water rights of Cache 
Creek have been concentrated under one 
holding by certain parties living in 
Woodland, their intention being to de- 
velop Clear Lake as a reservoir site for 
the irrigation of the lands of Yolo 
county. It is understood that the ob- 
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ject of this concentration is the general 
development of the county. 

The agents of the Geological Survey 
have held numerous conferences with 
these gentlemen with a view to having 
this work undertaken under the Recla- 
mation Service. The Survey was in- 
clined to make favorable recommenda- 
tions to the Secretary of the Interior 
bearing on this subject, provided a favor- 
able adjustment of water-right questions 
could be arrived at with these owners. 
After negotiations had been carried on 
for several months, assisted by the gov- 
ernor of the state, it was found im- 
possible to reach a conclusion with the 
owners which could be recommended by 
the engineers of the government to the 
Secretary of the Interior. It was a 
matter of regret that this adjustment 
could not be accomplished, as it is be- 
lieved natural opportunities of marked 
merit exist here, and the broadest de- 
velopment of these lands and prosperity 
of the community would be assured by 
this means. 

The entire project hinges on the use 
of Clear Lake as a storage reservoir 
This body of water, covering 40,000 
acres, has been declared as navigable 
by several acts of the California legis- 
lature, and it is a serious question 
whether it can be used legally without 
the consent of the government. It is 
not deemed advisable to legally contest 
this point at present. The California 
Water and Forest Association, as well 
as the Woodland Chamber of Commerce, 
cooperated with the Geological Survey 
in the investigation of Cache Creek. 

Stony Creek.—Stony Creek is a west- 
ern tributary of the Sacramento. In 
cooperation with the California Water 
and Forest Association, as well as with 
the Willows Chamber of Commerce, 
the Stony Creek basin was investigated 
by the Geological Survey ; numerous 
reservoir sites were found thereon, and 
gaging stations established, the records 
on which are still beiig continued. A 
report on this drainage basin known as 
The Storage of Water on Stony Creek, 
California, has recently been issued by 
the Geological Survey. 

Puta Creek, another tributary of the 
Sacramento, has been explored during 
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the past season ; a reservoir site found 
thereon, and a gaging station estab- 
lished. 

Upper Sacramento.—A general recon- 
naissance has been made of the upper 
basin of this river, and a number of 
reservoir sites of marked value have 
been found, notably at a point near Red 
Bluff and at Bieber. These great reser- 
voir sites could be used in connection 
with the general program mentioned 
above for supplementing the available 
late summer water for irrigation in the 
Sacramento Valley. Other sites have 
also been found, particularly on the 
South Fork of Pitt River. Gaging 
stations have been established at all of 
these sites to determine their available 
water supply, and during the coming 
season detailed surveys will be made of 
them. In all, records of flow are being 
maintained at ten gaging stations in the 
valley of the Sacramento River, and the 
entire time of an engineer has been as- 
signed to the maintenance of these 
records. ‘These will be continued until 
a complete report is made outlining the 
general possibility of developing this 
great valley in a comprehensive way, 
and in such a manner as not to interfere 
with navigation. 

It will be desirable in connection with 
this general study to investigate the 
overflow problem of the low valley lands 
and consider the subject as a whole. 
There is apparently a very small area 
of public land available for irrigation in 
the drainage basin of this stream, and 
the general development of the country 
will be dependent upon the organiza- 
tion and cooperation of a great number 
of individuals who are now land owners 
in this district. It is a matter worthy 
of note that both the National Irriga- 
tion Association and the Trans- Missis- 
sippi Congress, during the past season, 
have passed general resolutions favoring 
the construction of great public irriga- 
tion works on the Sacramento River. 
The undertaking will be vast. The 
province of the Geological Survey is to 
make acomplete report to the Secretary 
of the Interior and the governor of 
California outlining the latent possibili- 
ties. 

Probably no section of arid America 
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has greater natural resources or has left 
them in a more undeveloped condition 
than the Sacramento Valley. Favored 
by geographic location, climatic condi- 
tions, soil, and water supply, this valley 
should be one of the densely populated 
districts of the United States, rivaling 
in wealth and prosperity the famous 
valley of the Po in northern Italy, which 
it so closely resembles. 

Owens Valley.—Owens Valley is situ- 
ated ina district that is sometimes called 
‘“undiscovered California.’’ It lies on 
the eastern side of the Sierra Nevadas, 
in Inyo county, flanked by the most 
rugged and picturesque range of moun- 
tains on the continent, blessed with a 
copious water supply, but isolated be- 
cause of imperfect transportation facil- 
ities. Mr. J. C. Clausen is the engineer 
assigned to the study of this district. 
Probably a large areaof arid public land 
may be reclaimed here. AI] the remain- 
ing public lands in this locality have been 
withdrawn, subject to entry only under 
the Reclamation Act. 

An extensive reservoir site has been 
found on the main river above Bishop, 
and this has been surveyed in detail dur- 
ing the past season. ‘The irrigable lands 
are now being mapped and classified. 
The whole situation is dependent on the 
factor of the remaining available water 
supply. In order to determine this point 
the capacity of reservoirs must be found, 
the flow of the streams determined, and 
the present diversions of canals closely 
gaged. Mr. Ralph S. Hawley is devot-: 
ing his entire time to these water meas- 
urements, maintaining eighteen gaging 
stations in the Owens Valley district. 
The people of this community are ex- 
tremely anxious to have the government 
store the surplus flood-waters and regu- 
late the stream flow, not only for the 
benefit of their lands,the supply of which 
is now somewhat irregular, but also for 
the extension of the irrigated areas. It 
is probable that a drainage system in 
connection with the general development 
will have to be constructed,as large areas 
of land in this valley have been ruined 
by the excessive use of water, and it is 
believed that the available acreage can 
be materially increased by their adequate 
drainage. 
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From discussions with railroad off- 
cials and the people of the valley, the 
conclusion is believed to be fair that with 
a general development of the valley by 
the federal government transportation 
facilities will be greatly improved and 
railroad connections established with the 
south, which is the natural outlet of the 
valley, connecting with southern Cali- 
fornia points. The work in the moun- 
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reservoir sites of large capacity on this 
stream for the regulation of the water 
supply and the extension of irrigated 
areas. 

At the time this report was made all 
the canals on King’s River associated 
themselves in an organization known as 
the King’s River Storage Association. 
The platform on which they stood was 
to the effect that they had been spend- 

UPPER DRAINAGE BASIN OF KING’S RIVER. 

tainous portion of the district has been 
discontinued owing to the winter season, 
but will be renewed in the early summer. 

King’s River.—The U.S. Geological 
Survey has made extensive investiga- 
tions of the drainage basin of King’s 
River and the landsirrigated therefrom. 
A report has been published under the 
title ‘‘ Storage of Water on King’s River, 
by J. B. Lippincott.’’ This report points 
out the possibilities of utilizing certain 

ing about $40,000 a year in lawsuits 
over these waters, and they considered 

it more desirable to construct works to 
increase the water supply than to liti- 
gate over the natural flow. The great 
result which this association accom- 
plished was to reach an amicable agree- 
ment among themselves for the proper 
division of this water. Schedules have 
been arranged which determine the di- 
vision of waters under all varying vol- 

. 
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umes for the different periods of the 
year. Litigation has practically ceased 
and good will prevails. Probably fifty 
lawsuits have been dismissed as a result 
of these agreements. ‘This association 
joined forces with the Geological Sur- 
vey for the examination of this district. 
At the request of the president of the 
association the engineers of the Recla- 
mation Service went to Fresno, and, at 
an extended meeting with them, ex- 
plained the operations of the Reclama- 
tion Service with a view of constructing 
these reservoirs as public works. ‘The 
matter was thoroughly discussed at two 
conferences held at Fresno in November. 

The flow of King’s River is peculiarly 
adapted to the needs of this district, or 
inversely such crops and agriculture 
have been developed in this locality as 
best suit the flow of the stream. [n 
other words, the vineyards, if supplied 
with a copious volume of water in the 
spring and summer, when the river is 
normally at its flood flow, are able to 
produce satisfactory crops without fur- 
ther irrigation in middle and late sum- 
mer. The dairy industry, however, 
which is now beginning to be developed 
in this region, requires a continuous 
water supply. The operations of the 
reclamation law were fully explained 
to the officers of the King’s River 
Storage Association, representing some 
twelve or fourteen canal companies, and 
it remains largely with them to say 
whether the construction of these res- 
ervoirs under the federal law shall be 
undertaken. The sentiment expressed 
at the meeting was rather unfavorable 
to the procedure because of the expense 
involved and because of the general 
satisfaction with present conditions. 

Since the investigation of 1900 nearly 
all the canals diverting water from 
King’s River have increased their ca- 
pacities, and it will be necessary for 

them to make some concessions of water 
from the spring and early summer flow, 
and also from the midwinter flow, in 
order to adequately supply the reservoirs 
considered. This water would be avail- 
able for use inlatesummer. ‘The flood 
water that could be saved and aug- 
mented by the present supply used for 
irrigation would be the floods of Febru- 

ary and March and a portion of the 
highest water of April, May, and June. 
The policy of the department prohibits 
any effort at the promotion of irrigation 
enterprises on a community, and they 
will not act as advocates in this or any 
other situation for the construction of 
public works. : 

Salinas.—The drainage basin of the 
Salinas River was investigated by Mr. 
Homer Hamlin, engineer, United States 
Geological Survey. An elaborate report 
has been prepared and is now in the 
press. It shows the possibility of devel- 
oping the Salinas Valley by impounding 
a reservoir on the Arroyo Seco. Plans 
and estimates are given in detail, irriga- 
ble lands are shown, and a map pre- 
sented showing the depth to ground 
water and the possibility of obtaining the 
water supply by pumping therefrom. 

Santa Barbara.—One of the most de- 
lightful districts in the State of Califor- 
nia is the narrow coastal plain near 
Santa Barbara. Unfortunately, this dis- 
trict does not have an adequate water 
supply from local drainage basins. The 
U. S. Geological Survey, cooperating 
with the city of Santa Barbara, has pre- 
pared a series of topographic maps cov- 
ering all the lands on either side of the 
mountain range, and particularly in the 
drainage basin of the Santa Ynez River. 

- Following this topographic survey, ex- 
plorations were made for reservoir sites 
in the basin of the Santa Ynez. The 
Santa Ynez River flows in a northerly 
direction, but on the eastern side of the 
Santa Ynez range of mountains it is 
separated from Santa Barbara by this 
range. 

The stream flow is of a very spas- 
modic or erratic nature, passing off in 
great flood waters almost entirely in the 
mid-winter season, and in the summer 

season dry throughout the greater por- 
tion of itscourse. ‘These storage reser- 
voirs, if built, would catch these winter 
floods and hold them for summer use. 
The reservoirs were surveyed, stream 
records have been kept, and following 
these the city has located a tunnel line 
from a point below the reservoir sites on 
the river to a point on the south side of 
the range. While it is proposed that the 
city construct this tunnel, it is their 
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policy to permit it to be used by others 

who may construct reservoir sites in this 

mountainous drainage basin. ‘The tun- 

nel will be 4 miles in length between 

portals. The interests of the city con- 

sist, not only in obtaining an adequate 

water supply for domestic purposes, but 

in assisting the general development of 

suburban property. 
As a result of the investigations by the 

Geological Survey, a bond election has 

been held in Santa Barbara and funds 

have been voted, almost unanimously, 

the Mexican line will be finished son. 
This map will show all reservoir sis as 
well as all the irrigable lands, ands the 

basis for a comprehensive and xact 
study of the irrigation situation tong 
this stream. 

The Topographic Division of the 
Geological Survey, in cooperationyith 
the Imperial Company, isto make: to- 
pographic map of the entire irmable 
district from Inyo south to the Mexcan 
line and east to the Colorado Ever. 
This will be a very satisfactory asis 

DAM SITE ON THE LOWER COLORADO. 

for the construction of the tunnel line. 
The building of reservoirs will probably 
follow. Full details of the investiga- 
tions are now being printed in a water- 
supply paper entitled Storage of Water 
in Santa Barbara County, California. 

Colorado River.—During the winter 
season practically all the work of the 
Geological Survey for the California Di- 
vision in the Southwest is being concen- 
trated along the Colorado River. It is 
in charge of Mr. E. T. Perkins, engi- 
neer. A general topographic map in Io- 
foot contours of all the lands between 
the mouth of the Grand Canyon and 

TWO MILES BELOW NEEDLES BRIDGE. 

upon which to study a general distnt- 
tion system. 

Detailed*investigations are now golg 
on upon which will be based plans ad 
estimates of a project to irrigate 7¢ 
lands both in California and Arizoa, 
above and below Yuma, all of wivi 
data are to be submitted to the Sece- 
tary of the Interior for his consideratio. 
Two diamond core drilling outfits ce 
at work on the river above Yuma, prs 
pecting for bed rock upon which‘o 
found diversion structures. Defitte 
canal locations are being made, botina 
the California and Arizona side, upe 



mates of cost will be based. 
too men in all are engaged in 
neering parties, and it is hoped 

nat a Ginite report may be made dur- 
‘thecoming summer. The Yuma 

Reservation on the California 
, uner existing laws, may be thrown 
n teentry when the lands are irri- 
ed, ad allotments of five acres made 

to Indins now residing thereon. On 
he Ariona side there is a considerable 

area of ublic land that can be reclaimed, 
and airge amount which is now either 
entirely arid or partially irrigated in 
rivatdioldings can be benefited. 

‘heengineering problems on the 
‘olorao River are difficult and proba- 

mog the most complex that will 
nountered in the arid region. 
‘5 no reason for believing, how- 
hat they cannot be favorably 

MAT part of the Pike’s Peak For- 
Rest Reserve lying south of the 

Matou and Pike’s Peak Railroad, or 
Coe Road,’’ embraces seventy-nine 
. of the Rampart Range of 
, he Kekies in central Colorado. 
2 tract extends through fully 7,000 
a feetot altitude. The vast, shadowy 

heigts that form it rise abruptly out 
_ of wreat plain that lies at 6,500 feet 
_ aboysea-level, and culminate at 14,147 

a feeta Pike’s-Peak itself. All but a half 
_ dozeisquare miles in the southwest por- 

tionwhich approach an undulating pla- 
teaiis either extremely rugged, or 

Steety sloping in every direction, save 
a fev‘ parks’’ or mountain meadows. 
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solved and works constructed that will 
give satisfactory results. Probably the 
greatest opportunities in the Southwest 
for very extensive irrigation develop- 
ment lie along this great stream. ‘The 
volume of the available water supply, 
the area of the irrigable lands, the fer- 
tility of the soil, and the character of 
the climate, all point to a very great 
development. ‘The district would be 
tributary in trade to the towns of 
southern California and is believed to 
offer probably the greatest latent re- 
source back of the coast district. Reser- 
voir sites of large capacity have been 
found in the upper portions of this 
stream to supplement the low stages of 
the river, which fortunately occur in 
mid-winter. The locality, however, is 
what may be termed a ‘‘ twelve-months 
country ’’—one that can be farmed con- 
tinuously throughout the year. 

4H SOUTH PART OF PIKE’S PEAK FOREST 

RESERVE. 

INTERESTING NOTES ON FIRE CONDITIONS, WATER 

CONSERVATION AND MOUNTAIN TIMBER IN COLORADO, 

BY 

JACOB C. BLUMER, 
BUREAU OF FORESTRY. 

The geologic feature is a coarse, pink, 
rapidly disintegrating granite. Hardly 
another formation occurs except in the 
irregularly projecting southeast arm of 
the reserve, where a hard, gray granite, 

occasionally mixed with massive quartz, 
predominates. 

The paucity of the flora is noticeable, 
and yet the number of species on this 

comparatively small tract is surprisingly 

large. The paradox explains itself when 

one bears in mind the great variety of 

altitudes, slopes, and aspects which 

occur, each with a climate of its own. 

The Cripple Creek gold-mining dis- 

trict, with its 35,000 people, begins about 

five miles away in the mountains to the 

Fe * “lustrations, including frontispiece, through courtesy of the Bureau of Forestry, U. S. De- 

t of Agriculture. 
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policy to permit it to be used by others 
who may construct reservoir sites in this 
mountainous drainage basin. The tun- 
nel will be 4 miles in length between 
portals. The interests of the city con- 
sist, not only in obtaining an adequate 
water supply for domestic purposes, but 
in assisting the general development of 
suburban property. 

As a result of the investigations by the 
Geological Survey, a bond election has 

been held in Santa Barbara and funds 
have been voted, almost unanimously, 
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the Mexican line will be finished soon. 
This map will show ali reservoir sites as 
well as all the irrigable lands, and is the 
basis for a comprehensive and exact 
study of the irrigation situation along 
this stream. 

The Topographic Division of the 
Geological Survey, in cooperation with 
the Imperial Company, isto make a to- 
pographic map of the entire irrigable 
district from Inyo south to the Mexican 
line and east to the Colorado River. 
This will be a very satisfactory basis 

DAM SITE’ ON THE LOWER COLORADO. 

for the construction of the tunnel line. 
The building of reservoirs will probably 
follow. Full details of the investiga- 
tions are now being printed in a water- 
supply paper entitled Storage of Water 
in Santa Barbara County, California. 

Colorado River.—During the winter 
season practically all the work of the 
Geological Survey for the California Di- 
vision 1n the Southwest is being concen- 
trated along the Colorado River. It is 
in charge of Mr. E. T. Perkins, engi- 
neer. A general topographic map in Io- 
foot contours of all the lands between 
the mouth of the Grand Canyon and 

TWO MILES BELOW NEEDLES BRIDGE. 

upon which to study a general distribu- 
tion system. 

Detailed*investigations are now going 
on upon which will be based plans and 
estimates of a project to irrigate the 
lands both in California and Arizona, 
above and below Yuma, all of which 
data are to be submitted to the Secre- 
tary of the Interior for his consideration. 
Two diamond core drilling outfits are 
at work on the river above Yuma, pros- 
pecting for bed rock upon which to 
found diversion structures. Definite 
canal locations are being made, both on 
the California and Arizona side, upon 

' 
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which estimates of cost will be based. 
Probably 100 men in all are engaged in 
these engineering parties, and it is hoped 
that this work will be so far advanced 
that a definite report may be made dur- 
ing the coming summer. The Yuma 
Indian Reservation on the California 
side, under existing laws, may be thrown 
open to entry when the lands are irri- 
gated, and allotments of five acres made 
to Indians now residing thereon. On 
the Arizona side there is a considerable 
area of public land that can be reclaimed, 
and alarge amount which is now either 
entirely arid or partially irrigated in 
private holdings can be benefited. 

The engineering problems on the 
Colorado River are difficult and proba- 
bly among the most complex that will 
be encountered in the arid region. 
There is no reason for believing, how- 
ever, that they cannot be favorably 
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solved and works constructed that will 
give satisfactory results. Probably the 
greatest opportunities in the Southwest 
for very extensive irrigation develop- 
meit lie along this great stream. ‘The 
volume of the available water supply, 
the area of the irrigable lands, the fer- 
tility of the soil, and the character of 
the climate, all point to a very great 
development. ‘the district would be 
tributary in trade to the towns of 
southern California and is believed to 
offer probably the greatest latent re- 
source back of the coast district. Reser- 
voir sites of large capacity have been 
found in the upper portions of this 
stream to supplement the low stages of 
the river, which fortunately occur in 
mid-winter. The locality, however, is 
what may be termed a ‘‘ twelve-months 
country ’’—one that can be farmed con- 
tinuously throughout the year. 

wee sOou fr PART OF PIKE'S PEAK FOREST 

RESERVE. 

INTERESTING NOTES ON FIRE CONDITIONS, WATER 
CONSERVATION AND MOUNTAIN TIMBER IN COLORADO, 

BY 

JACOB C. BLUMER, 
BUREAU OF FORESTRY. 

HAT part of the Pike’s Peak For- 
est Reserve lying south of the 

Manitou and Pike’s Peak Railroad, or 
‘‘Cog Road,’’ embraces seventy-nine 
square miles of the Rampart Range of 
the Rockies in central Colorado. 

This tract extends through fully 7,000 
feet of altitude. The vast, shadowy 
heights that form it rise abruptly out 
of a great plain that lies at 6,500 feet 
above sea-level, and culminate at 14,147 
feet in Pike’s-Peak itself. All but a half 
dozen square miles in the southwest por- 
tion, which approach an undulating pla- 
teau, is either extremely rugged, or 
steeply sloping in every direction, save 
a few ‘‘parks’’ or mountain meadows. 

The geologic feature is a coarse, pink, 
rapidly disintegrating granite. Hardly 
another formation occurs except in the 
irregularly projecting southeast arm of 
the reserve, where a hard, gray granite, 
occasionally mixed with massive quartz, 
predominates. 

The paucity of the flora is noticeable, 
and yet the number of species on this 
comparatively small tract is surprisingly 
large. The paradox explains itself when 
one bears in mind the great variety of 
altitudes, slopes, and aspects which 
occur, each with a climate of its own. 

The Cripple Creek gold-mining dis- 
trict, with its 35,000 people, begins about 
five miles away in the mountains to the 

Illustrations, including frontispiece, through courtesy of the Bureau of Forestry, U. S. De- 
partment of Agriculture. 
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west; Colorado Springs, Colorado City, 
and Manitou, with nearly as many, le 
eastward just under the mountains; and 
Pueblo, supporting as many more, some 
thirty-five miles south onthe plain. The 
Short Line Railroad (which cost $80,000 
per mile )connects Colorado Springs with 
Cripple Creek, winding over the east and 
south parts of the region. Many thou- 
sand tourists view the scenery from its 
trains every summer. The ‘‘Cog Road,”’ 
running one to six or more of its unique 
trains daily during the season, unites 
Manitou with the summit of Pike’s 
Peak. Several wagon roads lead over 
the more approachable parts of the tract. 
One of these, called the ‘‘ Circle Drive,”’ 
was constructed at considerable cost by 
Gen. William J. Palmer during the past 
summer, and opened to the public. 
Burro trails follow many of the moun- 
tain streams, giving rest and refreshment 
to the jaded health-seeker from the hot 
and dusty thoroughfares of the city. 
The prospector, in search of gold, pene- 
trates every cove and gulch, and truly 
leaves no stone unturned. Numerous 
shafts and tunnels have been sunk, but 
no pay ore has been shipped as yet. 

Perhaps the most refreshing fact that 
appeals to the visitor upon arriving at 
Colorado Springs is the abundance of 
clear, cool, mountain water that flows 
from the street-corner fountains. At 
great cost the city secured this priceless 
boon of nature by an extensive system 
of pipe lines, tunnels and reservoirs, 
chief among the latter being Lake Mo- 
raine, between Pike’s Peak and Mt. 
Baldy. The per capita water consump- 
tion, some 300 gallons daily, is said to 
be the largest of any city in the United 
States.* The supply becoming inade- 
quate, the city is now building two 
large new reservoirs at Seven Lakes and 
boring a half-mile tunnel as an outlet. 

On the west slope of Pike’s Peak, at 
timber line, lies a reservoir that waters 
the city of Victor, in the Cripple Creek 
district. At the southwest corner of 
the reserve is the large reservoir of the 
Woods Investment Co., valued both for 

the water itself and as a source of power 
for the ore mills and factories of Pueblo 
and the Cripple Creek district. The 

* See frontispiece. 
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aggregate capacity of the present reser- 
voirs within the tract is nearly one bill- 
ion gallons. 

Grazing is allowed to 2,000 head of 
cattle inside the reserve lines. Since 
they forage only on the ‘‘ parks,’’ no 
harm is done to the forest. ‘They will 
need to be held within bounds, how- 
ever, to save the sources of water sup- 

ply from pollution. 
There is acurrent impression that, be- 

tween the wildcat saw-mill and the fire, 
the remnants of the Colorado forests are 
of late years fast disappearing., How- 
ever truly this may apply to other parts 
of the state, it is not true on the south 
part of the Pike’s Peak Reserve. Here 
the forest conditions are greatly im- 
proved from those of forty years ago. 
The bulk of the forest disappeared with 
the advent of the white man at the mid- 
dle of the last century. About 1848- 
1850 a conflagration, or series of them, 
of gigantic magnitude swept almost 
every height and canyon of these moun-: 
tains. Collected data prove this fact 
beyond a doubt. Fully 75 per cent of 
the area was devastated. Folk-lore has 
it that the Indian upon the approach 
of the whites set fire in order to drive 
out the game and keep it from falling 
to the latter’s thieving shots. Ruxton, 
an English traveler who visited these 
parts in 1846, speaks in his diary of 
forest-covered mountains. 

Since 1850 the fires have been few and 
small in comparison, partly because of 
the lack of fuel. Following the Crip- 
ple Creek gold discovery in 1892, much 
young growth was burned along the 
newly opened gold-seeker’s trail. The 
latest fire occurred last August, on the 
slope of Big Chief, sixty acres of virgin 
or old timber being destroyed. ‘There 
is at present one ranger to patrol the en- 
tire seventy-nine square miles of moun- 
tains. This is entirely insufficient. 
Moreover, the largest two tracts of tim- 
ber yet remaining are practically inac- 
cessible. This fact has saved them. 

The decreasing water supply had 
much to do with the awakening of the 
people to the status of their forests. In 
July last this active interest resulted in 
the formation of the Colorado Springs 
Forestry Association. 
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MOUNT ROSA AS SEEN FROM THE ‘SHORT LINE. 

EFFECT OF FIRE IN THE MIDDLE BEAVER VALLEY ONE-HALF MILE BELOW SEVEN LAKES. 

ALTITUDE 10,700 FEET. 
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The U. S. Weather Station at Lake 
Moraine records no decrease in precipi- 
tation for the past ten years. This 
being true, the yield of water must be 
increased or at least more evenly dis- 
tributed throughout the year on ac- 
count of the improved forest conditions. 
Therefore the cause of the water short- 
age must rather be sought in the multi- 
plied consumption of the growing in- 
dustries and population. 

The longest straight line which could 
be drawn in virgin timber still remain- 
ing is hardly a mile in length. The 
major portion is scattered in smaller 
parcels, excepting certain areas in the 
western and southern parts of the tract, 
which are practically denuded. Rather 
less than nineteen square miles is still 
covered thus with virgin forest. To 
this may be added six square miles of 
young growth thick enough to replace 
the original stand, making a total of 
twenty-five square miles, or thirty-one 
per cent, that may be called forested. 
More or less reproduction exists wher- 
ever the great fire scourge left a crip- 
pled tree to bequeath its legacy of 
seed to Mother Earth before it died. 
The area thus occupied embraces some 

twenty-eight square miles. 
After deducting three-and-one-half 

square miles for land above timber line, 
ail equal area’ -for *‘ parks,” lakes:and 
reservoirs, and one square mile for talus 
slope covered with loose gravel or rock, 
there remains an area of eighteen square 
miles, or nearly twenty-three per cent, 
without any forest growth whatever 
except the ubiquitous aspen. This 
area, and especially those portions of it 
which at higher altitudes partly cover 
the sources of the different water sys- 
tems, needs afforesting attention. How- 
ever, the greater part of such work here, 
as elsewhere on the tract, must be left 
to Nature. The one paramdunt part 
that man must play is—keep out fire. 

The aspen exists abundantly in all 
altitudes and aspects of denuded land to 
timber line; yet some areas form cu- 
rious exceptions. It is of various ages 
up to fifty years, but almost never older: 
Only in a few instances does it fulfill 
the office of nurse.to the conifer much 
younger than itself. The case is con- 
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spicuous by its general absence. Not 
only is this true far from seed-trees, but 
on seemingly favorable sites among trees 
that have borne cones at least ten years 
ago. The Engelmann spruce, under 
best conditions, bears its first cones at 
about twenty-five years of age, while 
twenty years approximates for limber 
pine. Why no reproduction takes place 
is one of the problems to be solved. 
Thereproduction of Engelmannspruce 

is practically even-aged. The over- 
whelming number are from thirty-five 
to forty-five years old. Limber pine 
and red fir both predominate at twenty- 
five to thirty, coming in after the fire 
more tardily as well as more persist- 
ently. These three form the bulk of. 
the young generation, with the Engel- 
mann spruce far in thelead. ~ 
A striking feature of these high wood- 

lands is the great amount of dead tim- 
ber standing and lying among the liv- 
ing. Itis not unusual to see every third 
one of the standing trees dead. The 
novice concludes that the forest is dying 
by some unknown pest. The investiga- 
tor finds that these trees have long been 
dead, and are preserved intact like the 
mummies of Egypt. The great preserva- 
tive is the dry, cool rarity of the Rocky 
Mountain air, which is death to the 
organisms of decay. ‘Timber killed by 
the fire half a century past is to-day sold 
at Colorado Springs at $4.50 per cord. 
For mine timbers it is preferred to green 
wood. To. lessen the fire danger, it 
should be removed wherever there is 
much young growth. 

The eleven cone-bearing species that 
follow are mentioned inversely to the 
order of their relative abundance, which 

probably coincides with the order of 
importance viewed from the standpoint 
of water conservation. 

Only four or five specimens of lodge- 
pole pine (Pinus murrayana)were dis- 
covered in as many months of observa- 
tion by several men. A few red juniper 
(Juniperus scopulorum) occur along the 
south boundary of the reserve, in the 
valley of Little Fountain Creek. Inthe 
same locality is found a considerable 
sprinkling of the bushlike pinyon (/7- 
nus edulis). Isolated seedlings were 
seen elsewhere as high as 9,700 feet. 
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Jack * reports it in but one place within 
the reserve—that is, William’s Canyon, 
near Manitou, at 8,000 feet. A small 
number of blue spruce (Picea parryana) 
find a habitation below 8,500 feet in 
the sunny swales of the southwest por- 
tion of the reserve and on Little Foun- 
tain Creek. The alpine fir (4d7zes lasio- 
carpa) is curiously restricted to one or 
two square miles between 10,000 and 
11,000 feet on north slopes in the upper 
North Cheyenne Basin. Few old and 
many young trees seem to indicate that 
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the remainder being red fir. It holds 
its own in the reproduction of burned 
areas, and, like its congener just preced- 
ing, is the first to spring up after fire. 
The bristle-cone (Pinus aristata), also 

called range pine and foxtail pine, is a 
tree of habitual decrepitude. It finds 
foothold on many dry, exposed westerly 
slopes down to 9,000 feet or less, as well 
as at highest forest altitudes up to 12,000 
feet, where it clings to the inhospitable 
rocks in grotesque forms and defies the 
arctic storms. While it has borne cones 

TALUS SLOPE AT II,500 FEET. 

it is an adventive species. It was first 
to spring up after the fire, preceding 
the Engelmann spruce by about five 
years. As high as 5 per cent occurs in 
mixture with a dense stand of the latter. 

The white fir (A4dzes concolor), locally 
known as balsam, is limited to parts 
below 9,000 feet, and here mainly to the 
southeast arm of the reserve. It has 
been observed in pure stand and forms 
more than half of some virgin slopes, 

*Jno. G. Jack: Part V, 20th Annual Re- 
port, U. S. Geological Survey. 

SHOWING SCRUBBY RANGE PINE AND ENGELMANN SPRUCE. 

quite generally, often for three successive 
seasons on the same tree, it shows the 
smallest relative number of seedlings. 
These are found only near mountain tops 
and on exposed high ridges. The wood 
is not readily accessible, but has high 
fuel value. Because of larger pitch con- 
tent, this value increases with higher 
altitude. The fire-killed timber was for- 
merly much used in making charcoal for 
the smelters. One ton of wood yielded 
100 bushels of charcoal, worth 11 cents 
per bushel. 
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The two trees that occupy by far the 
largest share of the land under 9,000 
feet altitude are the rock pine (Pinus 
ponderosa scopulorum, also known as bull 
pine or yellow pine) and red fir (Pseu- 
dotsuga taxtfolia). 

They are almost coextensive in distri- 
bution, yet seldom occur in mixture. 
While the first, in its usual open habit, 
covers the southerly slopes and more 
level country, the latter, in much denser 
stand, takes to the steeper, cooler slopes. 
It makes the most abundant and gener- 
ally distributed young growth below 
9,000 feet. The pine also reproduces 
readily where chance is given. Itisa 
good fuel wood and yields some clear 
lumber. ‘The red fir is locally known 
as red spruce and esteemed the best tim- 
ber of the region. It is much sought for 
lumber, mine timber, ties, poles, and 
piles. 

The tree which eventually will thickly 
dot even the barest southerly slopes be- 
tween 9,000 and 11,000 feet is the limber 
pine (Pinus flexilis) , natively called white 
pine ; but the process is extremely slow. 
In the situations mentioned a few bodies 
of timber composed mainly of this tree 
are left, yielding many ties and mine 
timbers, and some saw-timber. It usu- 
ally makes a fairly straight log twelve 
to sixteen feet clear. Its fuel value 
ranks close to that of bristle-cone pine. 
Owing to its rather dry, sunny habitat, 
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it ranks as a water-conserver probably 
no higher than red fir. 

To the Engelmann spruce (Picea 
Engelmannt), locally known as white 
spruce, easily belongs the preeminence 
as a water-conserver of these mountains. 
Following the streams of the canyons 
as far down as 7,000 feet, it covers in 
more or less pure stands most of the 
northerly slopes from 9,000 to 11,500 
feet, and finds its ideal realm in the 
frigid shadows just below the timber 
line. Commercially it is as yet of no 
great moment, owing to difficulty of ac- 
cess as well as knotty and often twisted 
bole. Nevertheless, some lumber has 
been sawn from it, and the tree may 
become valuable as pulp wood. It is 
ordinarily of very slow growth, but va- 
ries in dimensions between great ex- 
tremes. A tree half a hundred years old 
may be one foot or fifty feet in height. 
Ten years under favorable conditions 
will suffice to grow good-sized catalpa 
poles. Some pole stands of Engelmann 
spruce of similar size occur that have 
taken 250 years to grow. Eight thou- 
sand forty-year-old trees have been 
counted upon oneacre. Itisthis unusual 
and persistent density, together with the 
shady slopes at high altitudes, that pre- 
serve the snow for eight to nine months 
of each year, feeding the streams as they 
need it the water of life for the thirsty 
fields and multitudes below. 

RECLAMATION OF ALKALI LANDS IN 

UTAH AND CALIF OR Nis 

COMPILED FROM CIRCULARS Nos. De GENIN) 5H} (Ole ISOs 
BUREAU OF SOILS, U. S$. DEPARTMENT OF AGRICULTURE. 

THOMAS, JT. 

A Demonstration Near Salt Lake City, 
Utah, in Cooperation with the Utah 
Agricultural Experiment Station : 
In 1899 a party from the Bureau of 

Soils made a soil survey of that portion 
of the Salt Lake Valley lying west of the 
Jordan River. In this report full con- 

BY 

MEANS anp W. H. HEILEMAN. 

sideration was given to the question of 
the alkali soils around Salt Lake City, 
the cause of their formation, their char- 
acter and present extent, and the means 
of their amelioration and reclamation. 
The following paragraphs are taken 
from this report : 
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‘“On the west side of the Jordan River 
the earliest attempts at irrigation were 
on the Jordan meadows, or river bottom 
lands, the water supply being obtained 
from the Jordan River by means of small 
canals. Subsequently the Brighton and 
North Point and the North Jordan ca- 
nals were run upon the first terrace 
above the river, and following these 

were the South Jordan and the Utah and 
Salt Lake canals on the second and third 
benches, respectively. 

‘‘As is frequently the case, the irriga- 
tion on the benches caused an accumula- 
tion of seepage and alkali on the river 
bottom land, so that much of it has been 
abandoned. ‘The largest and most seri- 
ously damaged area, however, is just 
south of Twelfth Street road, and com- 
prises a strip of land varying from half 
a mile to amileand a half in width, and 
extending 10 miles west from the river. 
Here the seepage and surplus waters 
from the outer extremities of the Utah 
and Salt Lake, the South Jordan, and 
the North Jordan canals have collected 
to an alarming extent. Indeed, the dam- 

age has gone so far that a chain of lakes 
has formed, presenting a water surface 
of fully 1,000 acres. The area affected 
is not less than 10 square miles. 

* * * * * * * 

‘“'The seepage and waste waters from 
the canals account in great measure for 
the 10 square miles of good land which 
has already been ruined by seepage and 
alkali. It has been shown that the 
water is of good quality, and the lands 
of the upper benches are naturally free 
from any great excess of alkali; but the 
continual seepage from the canals during 
the growing season for a great many 

years has transported a quantity of salt 
to the lower levels. 

‘“’'The application of water on the low- 
lands west of Salt Lake City, where 
there is a large amount of alkali in the 
lower depths, has been attended with 
very disastrous results to crops. The 
salt has quickly risen to the surface and, 
even where the surface foot was origi- 
nally free from alkali, the crops have 
been completely ruined in the course of 
two or three years.’’ 

In order to bring a matter of so much 
importance to the attention of the farm- 
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ers and the community at large, an ex- 
periment to demonstrate the value of 
drainage in alkali reclamation was 
planned. In the carrying out of the 
work the Utah Experiment Station en- 
tered into cooperation with the Bureau 
of Soils, and in 1902 a tract of 4o acres, 
belonging to Mr. E. D. Swan, was se- 
lected for the demonstration. ‘This 
tract lies 4 miles west of Salt Lake City, 
about half way between the two rail- 
roads running directly west from Salt 
Lake City to Salt Air and to Garfield 
Beach. ‘The nearest railroad station is 
Buenavista, distant one-fourth of a mile 
from the tract, on the San Pedro, Los 
Angeles and Salt Lake Railway. 
The land, at the time work was com- 

menced, was.all strongly impregnated 
with alkali salts, and had nothing grow- 
ing upon it except a few alkali weeds, 
the most prominent of which was grease- 
wood. ‘The land was considered value- 
less by the farmers of the neighbor- 
hood. 

The tract lies on the east side of Wil- 
liams Lake, and at its highest point 
has an elevation of about 8 feet above 
the part of the lake bed adjacent to the 
tract. The sketch map shows the plan 
of the tract and the size, depth, and 
distance apart of the draintile installed. 

The cost of this installation was as 
follows : 

270 ft. 10-in. tile, at $100 per M ft.... $27 00 
300 ft. 8-in. tile, at $64 per M ft...... 19 20 
520 ft. 6-in. tile, at $27.50 perM ft... 14 30 
6,580 ft. 4-in. tile, at $17 per M ft.... 111 86 
2,990 ft. 3-in. tile, at $13 per Mft..... 37 57 
TET BBE ERO Por AiG a eae ere 2 80 
Freight on 3 carloads, Ogden to Buena- 

MAStAMEE A cn Seitaeree eer a ERs el 
Cartage and scattering tile...... ... 
606 rods ditch, at 50 cents per rod.... 303 oo 
67 rods main ditch, at54 centsperrod. 36 30 
673 rods covering with team......... I9 50 
150 feet outlet ditch (open).......... 6 00 
One-fitth¥costiot toolsife., 5+ see. seek 5 00 

otal costhe erases jiastyaaara tek $660 03 

The average cost of the drainage sys- 
tem completed was $16.50 per acre, and 
it is believed that the drainage of larger 
tracts could be accomplished at about 
thesame cost. Some of the stated items 
of expense could be considerably re- 
duced, but others would be greater. 
For example, while it might be possible 
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to obtain better prices on tile, if pur- 
chased in larger lots, the drainage of 
any more extensive area would require 
the digging of an outlet either to the 
Jordan River or to Great Salt Lake. 

The tract is composed of a surface 
soil of loam and sandy loam, with a 
depth ranging from 12 to 18 inches. 
The underlying material is a heavy 
clay. A very shallow sand stratum 
occurs at a depth of 4 feet over the 
greater part of the tract. The lower 
or lakeward half of the tract is under- 
lain at an average depth of 26 inches 
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PLAN OF OPERATIONS 

by white calcareous hardpan from 1 to 
2 inches in thickness. Occasionally 
two strata of this hardpan are found, 
the first lying about 4 inches above the 
second. 

Another special soil feature occurs in 
places in the tract. This consists of a 
layer of peculiar brown material, some- 
what inclined to fracture along lines 
after the manner of adobe, and yet 
maintaining in the interior part of the 
layer a hard, impervious core. This 
material is found at from 4 to 12 inches 
beneath the surface. When it is turned 
with the plow in a dry condition, it 
breaks into particles ranging in size 
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from inch cubes to granules about as 
large as buckshot. When wet, it still 
breaks on regular lines of fracture, but 
materially softens, and if thoroughly 
plowed loses its hardpan properties. In 
excavating during the drainage instal- 
lation it was necessary to break the dry 
material with a pick, as was also the 
case with the white hardpan. 

With the above soil and hardpan con- 
ditions it was deemed advisable to place 
the drains 150 feet apart, and this in- 
terval was used except in one instance. 
The system for the 4o acres jincludes 
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NEAR SALT LAKE CITY. 

eight lateral drains and one main drain. 
Each of the laterals is 1,250 feet long, 
and is laid with 850 feet of 4-inch and 
400 feet of 3-inch drain tile. The ex- 
ception already referred to is in the in- 
terval for lateral No. 8, which is laid 
200 feet from the nearest lateral, the 
object being to study its efficiency under 
such conditions of soil as exist in this 
tract. 

The main drain is put in across the 
lower part of the tract, 20 feet from its 
west side, and is met by seven of the 
laterals. This drain was laid with 270 
feet of 10-inch, 300 feet of 8-inch, and 
520 feet of 6-inch tile. 

Diagram used by permission of the Bureau of Soils. 
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The to-inch tile in the main drain 
have a capacity sufficient to remove 
4 inches of water per week from the 
adjacent lands, or lands underlain by 
laterals Nos. 1 to 7. Ordinary opera- 
tions for reclamation do not overload 
the drains, however, since the factors 
of summer evaporation and subdrainage 
through the soil play important parts 
in the disposal of the water added in 
flooding operations. 

Over the great part of the tract the 
drains were laid at a depth of 4 feet. 
In that part nearer the lake a somewhat 
shallower depth was necessitated in or- 
der to obtain a gravity outlet for the 
drainage water. The drains were laid 
ona grade of not less than one-tenth 
foot in roo feet, except where 3-inch 
tile was used when the grade was some- 
what higher. The illustration (Fig. 1), 
is a plan of the completed system, and 
shows the supply canals, position of the 
weirs, drains, and the position and ex- 
tent of the different sizes of tiles. The 
system as installed has proven adequate. 
Flooding has been carried on system- 
atically, the land being divided into 
checks and plats by levees, and each 
plat treated in rotation. During each 
flooding water has been added to an 
average depth of 4 inches. The move- 
ment of the water into the soil has been 
regular, and, considering the character 
of the clay subsoil, rapid, and the drains 
have quickly filled after the floodings 
and have run freely throughout the 
experiment. 

During the last season (1903) the 
land was flooded once each week, with 
occasional longer intervals when the 
supply canal was being repaired or dur- 
ing times when the land was being 
plowed or the levees repaired. 

Before any water was applied to the 
tract a detailed survey was made to de- 
termine the alkali content of the soil. 

_ This initial survey was made in Sep- 
tember, 1902. The land was then 
flooded once and allowed to remain 
until the next spring. 

In May, 1903, before work was com- 
menced, asecond survey was made, and 
a third survey of the tract was made in 
October, 1903, after the close of the 
season’s operations. 
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The following table gives the tonnage 
of alkali in the tract, as shown by these 
surveys : 

| 

Septem- 
ber, 1902 May, 1903. October, 1903. 

ie. Soles ee oa (26 Be | Se GS cera eile 
)H5 [Ps 5 (osleu] ab lesion a | Sg + Glog ~ D 
4 Se] do [HEE S| & Ho | 2 © 
Set il SNS | en =f lvojo 
< onl < Ay Ay < | Ay eV 

Tons Tons Tons. 
In first foot......| 1,363 | 20 499 | 14 | 63 tor] 8] g2 
In second foot..| 1,540 | 23 650} 19 | 58 183} 15 | 88 
In third foot....|°1,766 | 27 | 1,066] 31 | 40 330| 28 | 82 
In fourth foot...) 1,982 | 30 | 1,265 | 36 | 36 7149 | 69 

Totaleesscsss 6,651 |...... 3,480 |.. ... AQ? | I. 220)|cnc.-. 82 

a Shows the proportion of the salts removed as com- 
pared with the salt originally present in the various 
depths. 

The data given in the above table 
shows that between September, 1902, 
and the following May, 3,171 tons of 
salt had been removed from the soil to 
a depth of 4 feet, and that between Sep- 
tember, 1902, and the following Octo- 
ber, 5,430 tons had been removed, or 
82 per cent of the alkali originally in the 
first 4 feet of soil. It is also seen that 
a greater proportion of the alkali has 
been washed out of the surface foot than 
out of the lower depths, and that the 
movement of the salts is less pronounced 
as the depth increases. Thus originally 
the fourth foot carried 30 per cent of the 
total salt, while in October, 1903, the 
fourth foot carried 49 percent of the salt 
then remaining in the soil. There has 
been, however, a marked decrease in the 
quantity of salt at all the depths, and 
the fourth foot has in reality lost 69 per 
cent of the quantity of alkali originally 
present. 

It must be understood that these 
changes have taken place through the 
movement of the salts downward by per- 
colating water and not through washing 
them from the surface of the land. 

The following table shows the volume 
of water added to the tract from Sep- 
tember, 1902, until October, 1903. The 
table shows also the volume of drain- 
age over the outlet weir, and the salts 
(alkali) removed from the tract in the 
drainage water. The results are ob- 
tained from continuous measurements 
and daily collections of water samples 
for the entire period. 
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Volume of Ue ae of Salts in 
Month. water added rere fron drainage 

; to tract. omg. water 

Cubic feet. | Cubtc feet.| Pounds. 
1g02—September.... 284,400 158,700 152,200 

October::....... 940,000 265,000 195,100 
November... a@171,300 251,000 353,800 

, .December...... a166,500 139,700 187,800 
1903—Januafry......... @291,800 257,300 391,200 

February ...... @136,400 174,400 214,800 
March «.!....2... @132,000 428,000 590, 700 
Jrqoy gi be sasenses @112,000 26,900 26,500 

{  a@576,g00 |) 
WHER, codons sxcsosed 4 760,900 | § 521,500 567, 100 

106, 
June.. Terelees 274,500 345,200 

236,580 
July... s { Beata 480,490 556,459 

August... ...;... 2,122,160 814,890 | 1,221,742 
September.... 2,352,920 1,195,976 | 1,654,115 
October:........ 351,290 663,420 840,981 

Motalle:..-2.<. 10,909,620 5,651,776 | 7,297,697 

a Fell as rain or snow. 

Total volume of canal water used...cubic feet.. 9,180,140 
Volume falling as rain and snow........... do..... 1,729,480 

Total volume from above sources..do..... 10,909,620 

MhotaliwatenUSedircc.cc-- insccescsaceeeecnss acre feet.. 
Salts added in the canal water......... pounds.. 

The total volume of drainage was 
GeO5157 76 Cllbic feet, vor 51.8 yper cent 
of the water added to the tract. This 
51.8 per cent drainage water carried 
3,648 tons of salts over the outlet weir. 
The remainder of the salts removed from 
the tract have passed into the deeper 
subsoil and been carried away by the 
natural subdrainage. 

The results so far obtained indicate 
the ultimate complete reclamation of 
the land. ‘The single season’s opera- 
tions produced marked improvement in 
the land, not only in the alkali content, 
as shown by the soil tests made, or as 
shown by the salts in the drainage, but 
also as shown in the improved tilth of 
the soil and favorable changes that have 
taken place in its physical properties. 

The indications are that the greater 
part of the tractiis at present sufficiently 
sweetened to allow the growing of shal- 
low-rooted crops. It is the intention to 
continue the work until reclamation is 
complete, and the data pertaining to 
the process of flooding and drainage will 
be supplemented by practical crop tests 
during the season of 1904. 

A DEMONSTRATION AT FRESNO, CALI- 

FORNIA. 

At the time of settlement of the 
country south of Fresno, there was lit- 
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tle indication of the presence of alkali 
in the soil, and no one then suspected 
that serious damage would result from 
irrigation. When, after a few years, 
alkali commenced to show in the vine- 
yards and orchards the attention of 
thoughtful men was directed toward 
remedying the evil, but up to the time 
of undertaking this experiment nothing 
effective had been accomplished. 

In 1900 the region was studied by 
the Bureau of Soils, and recommended 
drainage with frequent cultivation and 
copious irrigation as the solution of the 
problem. 

It was decided to bring the value of 
drainage in reclamation work before the 
people by actually reclaiming some of 
this land. 

A 20-acre tract was selected, belong- 
ing to S. M. Toft and N. H. Hansen, 
situated on Fig and Central avenues, 
about 2% miles south of Fresno, and 
the work was undertaken in cooperation 
with these gentlemen. 

The northern part of the tract had 
been settled upon by Mr. Toft in 1876, 
and at that time showed no sign of al- 
kali. In 1899 Mr. Toft bought an ad- 
ditional 20 acres, at $350 an acre, the 
average value of land in the vicinity at 
the time. The southern part of the 
tract was occupied in 1862 by Mr. Han- 
sen, and at that time was partially alka- 
line. It has never produced good crops. 
In 1890 alkali commenced to show on 
the northern part, and in 1898 and 1899 
it was practically abandoned. 

The tract lies in a level district where 
it was impossible to obtain a gravity 
outlet for the drainage water, except 
by digging a drain 2 miles long, so in 
order to raise the drainage water to the 
surface of the ground a chain pump 
operated by a water wheel was installed 
on Central Canal, where it crosses Fig 

avenue. A drainage system of this 
kind is admittedly not so desirable as 
one in which a gravity outlet can be 
maintained. 

Three-inch, 4-inch, and 6-inch tile 
were laid over the tract at an average 
depth of a little over 3 feet and 150 feet 
apart. The original intention was to 
use nothing smaller than 4-inch tile, but 
the makers were unable tosupply enough 
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tile of this size, so the deficiency was 
made up by using 3-inch tile. It was 
found impossible to lay the tile during 
the summer season, owing to the near- 
ness of the water table to the surface 
and the resulting condition of the sub- 
soil, which was too soft to permit the 
digging of a deep ditch. The work of 
ditching was commenced in December, 
1902, and was completed in February, 
1903. The cost of ditching, tiling, and 
all incidentals except the cost of pump 
and water wheel amounted to $16.50 
per acre. The contract for the tile de- 
livered in Fresno was for 3-inch tile, 
$24 per thousand, for 4-inch tile, $32 
per thousand, and for 6-inch tile, $72 
per thousand. 

At the time of the installation of the 
drains 18 acres of the land contained too 
much alkali to produce acrop. Scat- 
tered over a part of the tract were small 
patches of alfalfa and an occasional 
fruit tree—remnants of former cultiva- 
tion. About the rst of March, 1903, 
irrigation was commenced. The land 
was divided into 30 checks, the size of 
each check depending upon the slope of 
the land. The largest checks, those 
on the level land, are about 2 acres in 
extent, while on the steeper slopes they 
are less than half an acre. The object 

- was to divide the land in such a way 
that it could all be kept under water to 
a depth of 4 inches, and the reclamation 
was to be accomplished by maintaining 
the water at this depth until enough 
alkali had been washed out of the soil 
through the drains to enable the crop 
to be grown. 

During the progress of flooding many 
difficulties were met, among them that 
of keeping the tiles from partially fill- 
ing with sand and silt. Precaution was 
taken in laying the tile to put them in 
so the joints would be close, hay was 
thrown over the tile in the ditch before 
covering with earth, and a ridge of 
earth was thrown up to prevent the 
water from standing directly over the 
drains. In spite of these precautions 
the soil, which is very light, was so 
easily moved by water that it seemed 
to enter the joints almost as readily as 
did the water. This resulted in some 
of the drains becoming clogged, and it 
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was necessary to relay a portion of the 
tile. After the land had been once 
thoroughly soaked and had settled, no 
difficulty was experienced from filling 
of the drains, and it is hoped that there 
will be no further trouble from this 
source. Most of the trouble was with 
the 3-inch tile, which is admittedly too 
small for use in soils of the light and 
silty character of the Toft-Hansen field. 
It is thought that there will be more or 
less silting up of the tiles whenever they 
are used in the sandy and white ash 
soils of the Fresno district, and it is 
recommended that every possible pre- 
caution be taken in putting them in. 
Much of the trouble may be obviated 
by using no tile smaller than 4 inches, 
or preferably 6 inches in diameter, and 
by giving the laterals such fall that the 
velocity of the water will be great 
enough to wash out the sand as rapidly 
as it enters the joints. The tile on the 
Toft-Hansen tract have a fall of 1 in 
1,000, and the velocity of the water 
flowing through them is not sufficient 
to remove the sand. Witha fall of 1 
in 500, the velocity is great enough to 
remove practically all of the soil as fast 
as it enters. 

To prevent entirely the clogging of 
the tile with sand and to insure the re- 
moval of roots should any chance to 
enter, it is thought advisable to place 
in all tile a quarter-inch galvanized 
strand-wire rope. Then two or three 
times a'year, or oftener if necessary, a 
wire brush should be dragged through 
the tile in order to cut out all roots and 
stir up the sand and silt. Wire rope of 
this kind can be bought for about 1 
cent afoot. Six-inch and 8-inch drains 
have been in operation for twelve years 
in the Sunnyside vineyard, and have 
been kept in perfect order in this way. 

Onejuly 15.1903, after four and. a 
half months of irrigation, an examina- 
tion was made of the tract to determine 
what percentage of the land was suff- 
ciently sweetened to growacrop. ‘This 
examination indicates that all of the 
land, with the exception of small spots 
amounting in the aggregate to less than 
2 acres, is now ready for acrop. Most 
of it is sufficiently freed from alkali to 
warrant the sowing of alfalfa, but as 
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midsummer is not the best time of year 
for seeding that crop, sorghum and 
Egyptian clover are being put in instead. 
These crops will mature by fall if the 
supply of irrigation water does not fail, 
and in the winter the land will be seeded 
to alfalfa. The small spots which are 
not yet ready for alfalfa are rapidly 
approaching that condition, and will be 
ready for a crop during the coming 
winter. Thus it will be seen that prac- 
tically all the land in this 20-acre tract 
has been returned to astate of profitable 
cultivation in a period of four and a half 
months after irrigation was commenced, 
and the statement seems justified that 
any alkali land in the Fresno district 
can be brought into profitable cultiva- 
tion in less than one year’s time, the 
two requisites for this being underdrain- 
age and a copious supply of water for 
irrigation. While the soil experts con- 
sider the land of the Toft-Hansen field 
practically reclaimed at the present 
time, the demonstration will be contin- 
ued until a satisfactory stand of alfalfa 
is secured. 
The reclamation work on this tract 

has progressed so far that the most 
skeptical must be convinced that drain- 
age and irrigation will reclaim alkali 
lands. A district of nearly 26,000 acres 
is now suffering more or less from alkali 
and seepage water, and it rests with the 
owners of this land to form a drainage 
district under the act passed by the 
last legislature of California, approved 
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March 20, 1903. The formation of such 
a district will allow the construction of a 
drainage system which will result in the 
reclamation of all lands now alkaline 
and the prevention of further damage 
from this source. 

The system recommended, after over 
three years’ study of the conditions, 
consists of tile drains varying in size 
from 4 inches to 24 inches. The main 
drain will be an open ditch, collecting 
the water from the parallel tile drains 
one-half mile apart. This main will 
deliver the water at the surface of the 
ground in the district west of Fresno, 
where it can be used for irrigation. 
Repeated analyses show that even the 
most concentrated of the drainage waters 
from this tract would not be injurious 
when so used if the land is properly 
underdrained. The main tile will be 
laid in approximately straight lines, in- 
creasing in size up to 24 inches in diame- 
ter. On the fields badly charged by alkali 
further drainage by 4-inch, 5-inch, and 
6-inch tile laterals may be necessary, 
but such fields are comparatively few. 
The cost of this system, calculated ona 
basis of 20,000 to 26,000 acres, should 
not exceed $10 per acre. The work of 
the federal experts legitimately ends 
with the demonstration now being com- 
pleted on the Toft-Hansen tract. The 
formation of the district and the build- 
ing of drains and the reclamation of 
land will rest entirely with the voters 
and the owners of the land. 

A PREVENTIVE OF FOREST FIRES: 

SUGGESTIONS FOR THE ADOPTION OF A SPARK-DEFLECTOR 
WHICH WILL REMOVE SOME OF THE MENACE WHICH THE 
RAILROADS HAVE FOR THE WOODS DURING DRY SEASONS. 

BRISTOW ADAMS. 

T is admitted by all who have studied 
the problem that a majority of the 

forest fires in the United States are 
directly traceable to the railroads which 
traverse long wooded stretches. Several 
2auses tend toward this state of affairs ; 

careless track crews leave their camp- 
fires burning, or, in destroying old ma- 
terial by burning along the right of way, 
allow the flames to get into the surround- 
ing forests ; but the most prolific cause 
of all is the shower of sparks which are 

Half-tones used by courtesy of New York Forest, Fish, and Game Commission. 
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thrown high into the air from the loco- 
motive itself, and, carried by the wind, 
alight at some distance from the line, 
there to start a fire which may result in 
the loss of millions of dollars. 

Various remedies have been suggested 
and devised, but they are not real reme- 
dies. Legal pressure has been brought 
to bear, and in many places, notably on 
the railroads which trav- 
erse the Adirondacks, 
spark-arresters are re- 
quired by law; but the 
terrific fires which raged 
along these lines last year 
are sufficient proof that 
the spark-arrester belies 
its name. . 

This arrester consists 
generally of a’ coarse 
screen so placed that all 
cinders which are drawn 
through the fire tubes in 
the boiler must come in 
contact with it in their 
course toward the smoke- 
stack. Most of the iron 
netting used has a mesh 
not finer than two and 
one-half openings to the 
linear inch, or five-six- 
teenths of an inch square, 
and railroad men say that 
the steam-making capac- 
ity of an engine is crip- 
pled by using a mesh of 
smaller size; yet live 
coals as large as a pea can 
be thrown by the exhaust 
through a screen of this 
size. Thescreens are not 
placed in the stack, as 
many suppose, but are 
bolted firmly in the for- 
ward extension from the 
boiler, under the stack. 

The sparks and live coals first strike a 
solid iron deflecting plate, which slopes 
forward at an angle of forty-five degrees 
and causes them to glance toward the 
bottom of this extension. Such as are 
carried up by the draft around the lower 
edge of the plate (and that means most 
of them) strike the wire screen, and the 
smaller ones pass through, while the 
larger ones drop back at the very front 
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of the boiler extension cylinder, to be 
raked out at the end of the trip. 

The seasons for forest fires are the 
spring and fall, and it has been found 
through long observation that all of the 
large fires occur during one or the other 
of these two seasons, with the prepon- 
derance in the fall, especially in the 
Western states. In the Eastern states, 

FRONT VIEW OF OPEN SMOKE-BOX, SHOWING IN ORDER FROM 

BOTTOM, ENDS OF FLUES, LOWER PART OF DEFLECTING 

PLATE, AND WIRE SCREEN. 

however, the spring is almost as danger- 
ous a season as the fall, and last year’s 
Adirondack fires were in full swing by 
the beginning of May. 

Now, with the fire season upon us, 
and the spark-arresters avowedly inade- 
quate for the purpose for which they are 
intended, it seems wise to look for some 
device to aid them. in performing the 
work for which they were designed. 
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hood, which is held above the stack at 
a height of about two feet, and inter- 
feres but little, if at all, with the draft 
The protection afforded consists solely 
in deflecting the sparks downward as 
they come out of the stack, thus pre- 
venting them from lodging in the roof 
of the snow-shed, and making them fall 
harmlessly on a road-bed free from in- 
flammable material. With the rules 
generally in force as to the clearance of 
the road-bed and right of way of all 
combustibles, it seems that this device 
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course, and a spring notch holds it in its 
upright position, When not in use it 
lies at the side of the stack as shown, 

thus allowing it to be instantly thrown 
out of use to improve the draft in places 
where there is no forest, though it would 
seem that the draft necessary to run the 
heavy trains which the great 
divides where deflectors are used can 
not be very seriously impaired, considet 
ing the power developed, 

The trial of some such device is sug- 
gested particularly for the Adirondack 

CTOSS 

DIAGRAMMATIC DRAWING OF SPARK-DEFLECTOR IN USE ON WESTERN ROADS ; FRONT VIEW 

IN POSITION, AND OUT OF USE. 

should be effective for use in forested 
areas. The sparks deflected upon such 
a right of way would expire harmlessly, 
and even in the seasons of highest wind 
it would be practically impossible for 
them to roll far enough to one side to get 
into the dry brush of the forest without 
being checked by some obstruction. 

A front elevation of the hood is like 
a letter T, with a downward curved top 
bar, the drawings here presented giving 
a fair idea of it and its use in connection 
with the stack. It is made of iron, of 

region of the State of New York, where 
so much depends on the protection of 
the woodsfrom fire. The deflector may 
not be as valuable a thing for forest 
protection as it is to guard the snow- 
sheds from fire. In short, it is put for- 
ward as an untried possibility in the use 
now proposed, but as a suggestion in 
which there may be some value, even 
if it serves only to start other minds 
toward devising some safeguard more 
effective than spark-arresters alone have 
proved. 



NATURAL FOREST EXTENSION. 

A STUDY OF THE TENDENCY OF FOREST TREES TO EN- 
CROACH UPON THE PRAIRIE IN NORTHEASTERN KANSAS. 

ONY CREEK flows across the north- 
western part of Brown county, Kan- 

sas, and empties into the Nemaha River 
south of Falls City, Nebraska. Forthe 
past fifteen years the home of the writer 
has been on the banks of this stream, 
and it is here that he has had opportu- 
nity for study of the forest conditions 
of the region. 

The timber belt along the creek va- 
ries from zero to a quarter of a mile or 
morein width. The forest growth con- 
sists of a mixed stand of oak, elm, wal- 
nut, hickory, box-elder, cottonwood, 
maple, sycamore, basswood, wild cherry, 
and a number of other species. A few 
cottonwood and sycamore trees have 
attained a diameter of three feet or more. 
Occasional stumps of oak, walnut, and 
elm indicate that these trees attained a 
similar size. A white elm stump forty 
inches in diameter was found to contain 
two hundred and seventy-five annual 
rings. These veterans of the forest are 
confined almost exclusively to the vicin- 
ity of the creek bank. The great ma- 
jority of the trees are of a comparatively 
recent growth. 

There is a marked contrast between 
the forest growth along the creek and 
that along the Nemaha River, at the 
creek’s mouth, or the Missouri River a 

few miles farther east. Along the Ne- 
maha River there are considerable areas 
of astandof maturetrees. Their trunks 
are long and free from limbs for thirty 
or forty feet, a feature that is even more 
marked in the timber belt that skirts 
the Missouri River. Along thecreek the 
trees are young and vigorous. Exam- 
ples of recent forestation are numerous. 

On one farm there is a fifteen-acre 
tract composed almost exclusively of 
black walnut trees from six to fifteen 

BY 
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inches in diameter and about forty feet 
in height. Anexamination of a number 
of recently cut stumps indicates an age | 
of from twenty-five to thirty-five years. 
The hazel brush and other shrubbery 
has not been completely suppressed by 
the encroaching forest growth. 

On the opposite side of the farm, 
about sixty rods from the creek, a steep 
northern slope is covered with a dense 
stand of bur oak, red oak and jack oak, 
interspersed with basswood, wild cherry, 
honey locust and elm. The trees are 
from six to twelve inches in diameter 
and from thirty-five to forty feet in 
height. The stand is so dense that the 
smaller and weaker trees are being sup- 
pressed. By an examination of a large 
number of recently cut stumps the age 
of the trees was found to range from 
twenty-five to thirty-five years. Only 
one tree was found that contained forty 
annual rings. The age of the trees, 
the vigor of their growth, the complete 
absence of old stumps or other evidences 
of an older timber growth, all indicate 
recent forestation. later this opinion 
was confirmed by an old settler, who 
stated that thirty-five years ago the slope 
supported a growth of prairie grass, 
dotted here and there with clumps of 
ground oak and hazel brush and an 
occasional small tree. At the present 
time the timber line extends to the crest 
of the ridge. The long, rocky, southern 
slope contains numerous clumps of hazel 
brush and ground oak. Inthese clumps 
vigorous young oak, elm, honey locust, 
and box-elder trees have obtained a 
foothold. Cattle and horses have ranged 
this land freely for years, but they do 
not seem to have interfered seriously 
with the timber growth. -It seems to 
be but a question of a few years until 
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the forest area will extend across this 
slope also. 

Another tract between two ‘‘ draws’’ 
that converge at the timber line is being 
covered with a growth of white and red 
elm, green ash, black oak, bur oak, 
wild cherry and sycamore. In places 
as many as twelve or fifteen trees are 
found on a single square rod. In size 
they vary from mere sprouts to fifteen 
or twenty feet in height. In a few 
years the smaller trees and underbrush 
will be suppressed and true forest con- 
ditions will prevail. The forest area 
is being extended up this rndgea dis- 
tance of forty rods beyond the timber 
line of fifteen years ago. At that time 
the tract was fairly well covered with 
a growth of hazel brush, ground oak 

andsumac. Thistract has been browsed 
over continuously by horses and cattle 
(for the past eight years by sheep also) 
but they have not been able noticeably 
to check the timber growth. 
Two miles farther downstream there 

is a tributary a couple of milesin length. 
It is skirted by a vigorous growth of 
young timber, in which oak and walnut 
predominate. At places the timber belt 
is fifteen to twenty rods in width. An 
old settler informed me that thirty-two 
years ago, when he took his claim, there 
were only a few scattering trees along 
the stream. From personal observations 
of the writer and from the testimony of 
old settlers, it seems beyond question 
that along the creek and its tributaries 
the forest area has increased several fold 
since the first settlements were made, 
about thirty-five years ago. 

But it is not alone along the streams 
that the tendency to an increase of for- 
est areas may be noted. On the home 
farm a lot of worthless plum trees were 
allowed to stand asa windbreak. They 

_are being supplanted by box-elder, elm, 
and wild cherry. 

On an adjoining section a small rocky 
knoll is enclosed in the corner of a corn- 
field. An old wagon trail, several cattle 
paths and a former haystack have killed 
the virgin sod at these places. Clumps 
of elm and honey locust have taken pos- 
session, and the trees have attained a 
height of twelve to fifteen feet. 

More remarkable still are the condi- 

FORESTRY AND IRRIGATION 185 

tions that prevail along a steep, rocky 
hillside on the same section. The sur- 
face of the ground is liberally strewn 
with glacial boulders of quartzite, while 
in ‘many places the rocky soil affords 
but a scanty foothold for the prairie 
sod. The land has been pastured for 
years. Therearea numberof old cattle 
paths and washed places. These have 
been taken possession of by white-elm, 
box-elder and honey-locust trees, while 
the sodded portion of the hill contains 
clumps of sumac and wild plum. The 
trees show evidence of severe browsing, 
but they seem destined to survive, as 
the crowns of many of them are now 
beyond the reach of stock. These in- 
stances suggest that the prairie sod has 
been an important factor in retarding 
the spread of forest trees. 

For a distance of a mile there is an 
untrimmed hedge along the pasture re- 
ferred toabove. Between the hedge and 
the wagon track, there isa growth of 
sumac and wild plum. In this thicket 
has sprung a dense growth of elm, 
honey locust, box-elder,and wild cherry. 
A few of the trees have attained a 
height of twenty-five feet. From this 
they grade down to mere sprouts of a 
season’s growth. In many cases these 
young trees are denser than a good stand 
of corn. While the timber growth has 
made unusual headway here, owing to 
the negligence of the land owner and 
the road overseer, there is a marked 
tendency for trees to spring up along 
the road side, fence rows and waste 
places everywhere. Even cultivated 
fields are not exempt from their at- 
tempts to obtain a foothold. I doubt 
whether it is possible to find a single 
farm in this section of the state that 
does not contain more or less evidence 
of the natural spreading of forest trees. 

The forest conditions along Pony 
Creek that have been described some- 
what in detail are not essentially differ- 
ent from those to be found along the 
other streams in the county. Personal 
observations have extended from the 
Missouri River westward to the Blue 
and southward tothe Kansas River. In 
passing westward from the Missouri, 
there is a gradual restriction of forest 
areas and a decrease in the number of 
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species; but no feature of the forest 
conditions is more marked than the 
prevalence of young trees along the 
ravines and smaller streams, indicating 
a recent extension of the forest area. 
From a comparison of the timber along 

the Missouri and Nemaha rivers with 
that of the smaller streams; from the 
comparatively rapid extension of forest 

April 

areas along these streams and the re- 
cent forestation of their tributaries ; 
from the abundant spreading of forest 
trees along road sides, fence rows, and 
waste places everywhere, the evidence 
appears to be conclusive that in north- 
eastern Kansas the natural conditions 
are favorable to the rapid extension of 
forest areas. 

FORESTRY AND IRRIGATION IN CONGRESS 

A CALENDAR OF NATIONAL LEGISLATION PERTAINING TO 
CONSERVATION OF OUR WOODS, WATERS, AND PUBLIC LANDS. 

February 29. 
In the House: By Mr. Rodey: A 

bill (H. R. 13206) to amend an act en- 
titled ‘‘An act appropriating the receipts 
from the sale and disposal of public lands 
in certain states and territories to the 
construction of irrigation works for the 
reclamation of arid lands.’’ 

March f, 
The House disagreed to the amend- 

ments of the Senate to the bill (H. R. 
11825) making appropriations for the 
Department of Agriculture for the fiscal 
year ending June 30, 1905. 

By Mr. Humphrey, of Washington : 
A bill (H. R. 13291) for the protection 
of game animals, birds, and fishes in 

the Olympic Forest Reserve, in the 
State of Washington. 

March 7. 

The following message and the accom- 
panying report were received : 

To the Senate and House of Representa- 
tives : 

I submit herewith the preliminary re- 
port of the Public Lands Commission 
appointed by me October 22, 1903, to 
report upon the condition, operation,and 
effect of the present land laws and to 
recommend such changes as are needed 
to effect the largest practicable disposi- 
tion of the public lands to actual settlers 
who will build permanent homes upon 
them, and to secure in permanence the 
fullest and most effective use of the re- 
sources of the public lands. The sub- 
ject is one of such great importance and 

great intricacy that it is impossible for 
the Conimission to report in full thereon 
at thistime. Itisnow ready, however, 
to suggest certain changes in the lawas 
set forth in the accompanying report. 
I commend these suggestions to the fa- 
vorable consideration of the Congress. 

THEODORE ROOSEVELT. 

WHuiTE Houss, JJarch 7, 1904. 

March 8. 
Inthe House: By Mr. Lacey: A bill 

(H. R. 13631) to provide for the entry 
of agricultural lands within forest re- 
serves. 

Also a bill (H. R. 13632) to provide 
for the disposal of timber on public 
lands chiefly valuable for timber, and 
for other purposes. 

Also a bill (H. R. 13633) to regulate 
the disposal of public lands released 
and excluded from public forest reser- 
vations. 

March 9. 
In the Senate: Mr. Fulton, from the 

Committee on Public Lands, reported 
adversely on the bill (S. 2993) to 
amend the first section of an act enti- 
tled ‘‘An act authorizing the citizens of 
Colorado, Nevada, and the territories 
to fell and remove timber on the public 
domain for mining and domestic pur- 
poses.’’ 

The bill (S. 2994) extending the 
privileges of the above mentioned act to 
citizens of Oregon, Washington, and 
California was reported without amend- 
ment. 
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In the House: A message from the 

Senate announced that, among others, 

the Senate had passed the bill (S. 3205) 

authorizing the Secretary of the Interior 

to acquire the title to lands within cer- 

tain Indian reservations. 
By Mr. Jenkins: A bill (H. R. 13673) 

to amend section 2 of chapter 426, U.S. 

Statutes at Large: ‘‘Anact to authorize 
the President of the United States to 
cause certain lands heretofore with- 

drawn from market for reservoir pur- 

poses to be restored to the public do- 
main subject to entry under the home- 
stead law with certain restrictions,’’ 

so that any isolated or disconnected 

tract or parcel thereof may be sold for 

not less than $1.25 per acre. 

March 10. 
In the Senate: Mr. Hansbrough in- 

troduced a bill (S. 4916) to provide for 
the disposal of timber on public lands, 
and for other purposes. 

March 12. 
In the Senate: Mr. Warren intro- 

duced a bill (S. 5009) providing for the 

transfer of forest reserves from the De- 

partment of the Interior to the Depart- 
ment of Agriculture. 

In the House: By Mr. Reeder: A 
bill (H. R. 13867) to amend the act 

providing for national irrigation, ap- 

proved June 17, 1902. 

March 14. 
In the Senate: Mr. Quarles intro- 

duced a bill (S. 5054) to provide for 

the disposal of timber on public lands 
chiefly valuable for timber. 

Mr. Warren introduced a bill(S. 5055) 

providing for the transfer of forest re- 

serves from the Department of the In- 
terior tothe Department of Agriculture. 

March 16. 
In the House: By Mr. Stephens of 

Texas: A bill (H. R. 14050) to subject 
the mineral lands within Indian reserva- 
tions to location, operation, and entry. 

By Mr. Mondell : A bill (H.R. 14052) 
prohibiting the selection of timber lands 
in lieu of lands in forest reserves. 

Also a bill (H. R. 14053) providing 
for the entry of agricultural lands within 
forest reserves. 
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March 17. 
In the Senate : Mr. Hansbrough, from 

the Committee on Public Lands, re- 
ported favorably, with amendment, the 
bill (S. 5054) providing for the dis- 
posal of.timber on public lands chiefly 
valuable for timber. 

The amendment 
and the bill passed. 

Senate bills 370, 932, and 4916, re- 
lating to the same subject, were indefi- 
nitely postponed. 

Mr. Dubois, from the Committee on 
Public Lands, reported, with amend- 
ment, the bill (S. 3165) amending sec- 
tion 3 of the act of June 5, 1900. The 
amendment was concurred in and the 
bill passed. 

This bill condenses the present law, 
and in case a homestead entryman has 
made an entry which he has been com- 
pelled, through no fault of his own, to 
relinquish, and for the relinquishment 
of which he has received no considera- 
tion, it allows him to make a second 
entry. Under certain restrictions, a 

man who has entered less than a quarter 
section may enter enough additional 
contiguous land to make 160 acres. 

March 23. 
In the Senate: Mr. Hoar introduced, 

by request, a bill (S. 5126) to create a 
colonization bureau and to provide for 
advances to actual settlers on the public 
domain. 

In the House : A letter from the Sec- 
retary of the Interior, transmitting, with 
favorable recommendation, the draft 

of a bill relating to the settlement of 

certain lands released from withdrawal 

for forest reserves, was referred to the 

Committee on Public Lands. 

March 22. 
In the Senate: Mr. Gibson introduced 

a bill (S. 5168) to repeal the desert 

land act and the commutation provision 

of the homestead act. 

March 23. 

‘In the Senate: Mr. Dietrich intro- 

duced a bill (S. 5207) to amend the 

homestead laws as to certain unappro- 

priated lands in Nebraska, and to au- 

thorize the leasing of grazing lands 

therein. 

was concurred in 
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In the House: By Mr. Reeder: A bill 
(H. R. 14374) to amend the act pro- 
viding for national irrigation, approved 
Une W771 902, 

March 24, 

In the Senate: Mr. Fulton, from the 
Committee on Public Lands, reported 
favorably the bill (S. 4622) amending 
section 2305 of the Revised Statutes, 
which was passed. 

This bill extends the rights of a sol- 
dier or marine so as to give him credit 
for the time passed in military service in 
taking up an additional quantity of land 
to complete his homestead entry. 

Mr. Cockrell introduced a bill (S. 
5231) toamend the act entitled ‘‘An act 
appropriating the receipts from the sale 
and disposal of public lands in certain 
states and territories to the construction 
of irrigation works for the reclamation 
of arid lands.’’ 

March 25. 

Inthe House: By Mr. Daniels: A bill 
(H. R. 14417) to provide for the appro- 
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priation of the waters of the Colorado 
River for irrigation purposes. 

March 30. 

In the Senate: Mr. Nelson, from the 
Conimittee on Public Lands, reported 
without amendment the bill (S. 4401) to 
grant to the State of Minnesota certain 
lands for forestry purposes. 

Mr. Clark, of Wyoming, introduced 
a bill (S. 5319) providing for right of 
way for irrigation and other purposes 
upon the public lands and reservations. 

March 33. 

The joint committee of the two Houses 
appointed to arrange the existing dis- 
agreement upon the various appropria- 
tions for the Department of Agriculture 
submitted a report with recommenda- 
tions. 

By one of these recommendations, 
all of which were agreed to, the appro- 
priation for the Bureau of Forestry was 
reduced from the figure allowed by the 
Senate ($450,140) to $425,140. 

RECENY PUBLICATIONS: 

Key to North American Birds: Containing a 
Concise Account of Every Species of Liv- 
ing and Fossil Bird at Present Known, 
from the Continent North of the Mexican 
and United States Boundary, Inclusive of 
Greenland and Lower California. By EL- 
MIO COURS, A. MM. Ma D>, Phe) arith: 
edition. Illustrated. Dana, Estes & Co., 
Beston. 

There has recently been issued, in response 
to a very general demand among ornitholo- 
gists, this fifth edition of the scientific master- 
piece of the late Dr. Coues. In the nature of 
things, such a work can never be complete in 
every essential detail, for the ways of birds 
are, to a certain extent, past finding out. Dr. 
Coues himself supervised the issue of four edi- 
tions of his great work, finding with the ex- 
haustion of each print something to add to his 
previous writings on the vast subject. In his 
preface to the fourth edition, issued in 1887, 
he noted that the fruits of the ‘‘ unparalleled 
activity’’ of the great numbers of workers 
then in the field were not sufficiently sound 
and ripe to warrant a recast of the ‘‘Key.’’ 
He died in December, 1899, leaving the manu- 
script for this fifth edition finished, but in 

such shape as to offer serious difficulties in 
the publication, lacking his supervision. The 
services of Mr J. A. Farley were secured, and 
he has completed the task in a manner which 
the publishers believe would have been Dr. 
Coues’ exact idea of a presentation of this 
crowning work of his life. 

The work as thus prepared comprises two 
large volumes, with profuse, well-prepared 
illustrations. Mr. Fuertes’ drawings, two be- 
ing in color, add richly to the edition. It is 
appropriate that this great work, serving in its 
latest form as a monument to the scientist 
whose activities were so varied and so unre- 
mitting, should contain a memorial to him in 
fitting terms. This is supplied in the form of 
the address delivered November 13, 1900, at 
the eighteenth congress of the American Orni- 
thologists’ Union, Cambridge, Mass., by Prof. 
D. G Elliot, who wrote from the viewpoint of 
one who had known Dr. Coues for nearly forty 
years most intimately, both as a scientist and 
asaman. ‘Thus the work stands complete, a 
boon to bird-lovers and a gratification to those 
who were privileged to come within the circle 
of Dr. Coues’ acquaintance, either personally 
or professionally. 



FOREST BPABEES. 

HOW A BEAUTIFUL, IRIDESCENT DREAM OF WEALTH 
WAS RUDELY SHATTERED BY THE DICTUM OF SCIENCE. 

E like to print little things now and 
then about the doings of the scientific 
manufacturers in the old country, who, 

with their marvelous instinct for utilizing ‘‘all 
the hog except the squeal,’’ turn shavings into 
antiseptic dressings for wounds and make elec- 
tric insulation out of tiny chips, which in this 
country would go into the refuse-burner. 

You can imagine, then, how attractive the 
following paragraph appeared in the pages of 
the canny and dignified Transactions of the 
Royal Scottish Arboricultural Society : 
“ALCOHOL FROM SAwbDustT.—At the recent 

Congressof Applied Chemistry, held in Berlin, 
Simonson, of Christiania, described a method of 
utilizing sawdust in the production of alcohol, 
which the Country Brewers’ Gazette prints. 
About two tons of sawdust are boiled with sul- 
phuric acid for three hours, the liquid matter 
being then extracted by pressure, neutralized, 
and left to stand for 18 hours to cool and 
clarify, and then fermented for four or five 
days. The resulting alcohol is afterward dis- 
tilled and rectified, and, making ample allow- 
ance for loss in the latter operation, the yield 
of spirit is said to be about 2% quarts per cwt. 
of sawdust. Trials with the m-thod ona manu- 
facturing scale are claimed to have demon- 
strated the possibility of working at a profit 
and of opening up a new industry in timber- 
producing countries, where enormous quanti- 
ties of sawdust are annually wasted.’’ 

Here seemed a treasureindeed. What good 
news for the struggling American sawmill 
man, who bought stumpage years ago at $1.50 
and now can get only $27 per M for his lum- 
ber. Hope for the ‘fourth great industry of 
the United States’’ after all. With this, and 
the tariff properly adjusted so that the Cana- 
dians can’t compete, there might be a chance 
to create a few brand new lumber baronies, to 
the everlasting glory of the Star Spangled 
Banner. 

‘““Timber-producing countries where enor- 
mous quantities of sawdust are annually 
wasted.’’ That’s us (U. S.) without a doubt. 
Why, up in the Lake States they built their 
towns on top of old sawdust piles because there 
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wasn’t any other place to put them near enough 
to the mills so the men could take their noon 
meal at home. They can’t get rid of it except 
by burning it up, as it is against the law to 
throw it into the streams and the furnaces can 
only accommodate a limited number of tons 
per day. 
Two and one-half quarts for every hundred 

pounds! Great Snakes! What sacred rage 
would not possess the souls of the veteran lum- 
ber-jacks to think how, all unwittingly, they 
had sent to the burners or the furnaces enough 
alcohol in the course of their lives to keep all 
the woodsmen of the country oblivious of 
worldly cares henceforward and forevermore. 

And so the paragraph was carefully clipped 
and prepared for the March number of For- 
ESTRY AND IRRIGATION. 

But it came to pass that in the interests of 
good journalism the clipping was submitted 
to a certain wise man, the breath of whose 
nostrils is the reek of retort and test-tube. 
And he, having examined, announced that 

he himself had made alcohol by that process 
some five and twenty years agone, and that in 
his learned opinion it would take considerably 
more sulphuric acid and labor than the alcohol 
would be worth In other words, that the cher- 
ished process of Simonson, of Christiania, was 
not worth a tinker’s dam for commercial pur- 
poses, supposing that the method was quoted 
correctly. 

The bright air castles collapsed. The poten- 
tial sawdust barons continue to shovel their 
jag-laden by-product under the boilers, and 
thank the Lord they don’t have to buy coal. 
The bibulous lumber-jack girds up his loins 

and walks ten miles to get his jug filled when- 
ever he needs alcohol. 
The world moves on in the old way, using 

alcohol made from starch, in spite of Simonson 
of Christiania. 

The man who hoped to revolutionize Ameri- 
can methods by publishing Simonson’s process 
sits sobbing softly to himself and reflecting on 
the perfidy of things in general and of foreign 
notes in particular. 

Only Carrie of Kansas smiles. 

Be NE 

She: Darling, if you should ever leave me, I know that I would pine away ! 
Hfe: Don’t you think it would be better to try t» spruce up?—/Princeton Tiger. 
Whereupon the fir flew. 

wretch! No dogwood treat a woman thus!”’ 
she heard hemlock an intervening door. 

She gave hima sounding box upon the ear, exclaiming, ‘‘ You 
The teak-ettle grazed his head as he fled, and 

(1%9) 



PUBLISHER’S NOTE 
Mr. F. A. La Roche, the American agent 

for the world-famous Darracq motor cars, 1s 
one of the most conspicuous figures in the 
motor world today. Besides his business acu- 
men, which enables him to furnish, in the 
Darracq, 75 per cent of all imported cars sold 
in America, he is an expert motorist and has 
himself set a number of records. He was a 
conspicuous figure at the Ormond-Daytona 
races, and the cups he has won will fill a 
large-sized cabinet ; but, more than a business 

offer of $10,000 for a reduplication of its chassis, 
which is the most perfect example of mechan- 
ism of its class which has ever been seen here. 

The Darracq cars make records and win 
prizes, in the first place, and they lead in 
speed, strength, endurance, and general relia- 
bility. In touring, as in.racing, the Darracq 
preponderates as a record holder, and thus has 
a value not alone in the specialized fields of 
speed or endurance, but in both, thus making 
ita general-utility machine of great worth. Of 

MR. LA ROCHE IN THE DARRACQ RACER 

man and motorist, he is an engineering expert 
and an inventor of note, many of the best im- 
provements on gasoline motor engines being 
due to his skill. 

Of course, a large and important part of Mr. 
a Roche’s success with the ‘* Darracq’’ is 
due to the superiority of the machine, which 
has created a sensation at all automobile shows 
on account of the excellence of its design and 
workmanship. In fact, there is a standing 

eight possible chances in the Darracq class in 
Europe in 1903, the Darracq captured six 
world’s records, and in the voiturette com peti- 
tions were ahead of all others. In America 
these cars hold no less than twenty records. 
For a machine for any purpose, on aecount of 
the different models made, the Darracq cars 
should be suited toanyone. The headquarters 
of the American Darracq Automobile Company 
are in New York. 

KEUFFEL & ESSER CO. New York 

127 Fulton Street 

Branches 

Chicago: 111 Madison St. St. Louis: 708 Locust St. San Francisco: 303 Montgomery St. 

DRAWING MATERIALS 

SURVEYING INSTRUMENTS 

K. & E. MEASURING TAPES 

Instruments for Forestry Work of approved design, in best quality, largely adopted 

by the United States Bureau of Forestry. 

ALL OUR GOODS ARE WARRANTED 

Our Separate Catalogue of this Line of Instruments Sent Free on Application. 



Foresters and Inspectors Wanted 
for the Philippine Forestry 

Bureau 

‘he salaries of Foresters, Assistant Foresters, In- 

spectors, and Assistant Inspectors range from $1,200 

to $2,400 per year. Actual and uecessary traveling 

expenses toand from the scene of field work are 

allowed, and while in the field one dollar gold per 

day is allowed for subsistence. 

There are a number of vacancies in the different 

grades, and good men are urgently needed for this 

interesting and important work. 

The work of the Foresters is, to a large extent 

technical; that of the Inspectors more admiinistra- 

tive and less technical. 

Examinations will be heldin different parts of the 

United States about July : and November 1. For 

detailed information apply to the Bureau of For 

estry, Washington, D.C.,or to the Bureau of Insular -| 

Affairs, War Department, Washington, D C. 

Foresters and Inspectors now in the Philippine 

forest service and having from two tothree and a 

half years’ service, find the work very attractive 

instructive, and healthful. 

Copies of the Philippine Civil Service Mauual may 

be obtained from the Bureau of Insular Affairs, War 

Departmeut, Washington, D. C. 

The reports, bulletins, and other publications of 

the Philippine Forestry Bureau should be read by 

ail desiring to enter the service. Copies may be ob_ 

tained by addressing the ForestryjBureau, Manila | 

Em Me 

Marble’s Fish Knives 

= 
2 

llave a thumb rest which enables you to put the 
pressure in the right place when cutting off head 
and tail. ‘he blades are of tempered tool steel. 

This one is 24% in. long and 
sells for 85e. We make two 
other styles. The handles 
are rosewood inlaid with 
German silver. You get a 
sheath free with each knife. 

Automatic Gaff 

You merely reach out, gent- 
ly touch the fish, and the 
Gaff closes with a grip that 

30 inches. 

HOLDS. ‘This means the 
saving of the big ones that 

year. Used with one hand, 
opened with foot. 

from 1 to 20 Ibs. $1.50 

No. 2, for fish 

Handles 

Niekeled, 50c. extra. 

Makes a fire certain in any weather. 50 cents. 
Send for catalog of other necessities for sports- 

% have gotten away year after 

No. 1, for fish 

from 10 to 60 Ibs. $2.00 

Marble’s Waterproof Match Box 

men and hunters. It is free. 

SOLD BY DEALERS OR DIRECT, PREPAID, FROM 

MARBLE SAFETY AXE CoO. 
Dept. Gladstone, Mich. 

FORESTRY AND IRRIGATION 
A GOOD 

In writing advertisers kindly mention FORESTRY AND IRRIGATION 

ADVERTISERS 

FIND 

MEDIUM 

AUGHLIN. 
FOUNTAIN 

PEN 

The Best at Any Price 
Sent on approval to 
responsible people. 

A Pocket Companion of 
never ending usefulness, a 
source of constant pleasure 
and comfort, 

To test the merits of 

Forestry and Irrigation 
as an advertising medium 
we offer your choice of 
these popular styles super- 
ior to the 

$3.00 
grades of other makes for fill 

only 

a 0 0 

Unconditionally Guaranteed 
Pre-emineatly Satisfactory. 
Try ita week, if not suited, 

we buy it back, and give you | 
$1.10 for it (the additional ten }if 
cents is to pay for your trouble 
in returning the pen). Weare 
willing to take chances on you 
wanting to sell; we know pen 
values—you will when you 
have one of these. 

Finest quality hard Para rub- 
ber reservoir holder, 14k. Dia- 
mond Point Gold Pen, an 
desired flexibility in fine, med- 
ium or stub, and the only per- 
fect ink feed known to thesci- 
ence of fountain pen making. 

Sent postpaid on receipt of $1.00 
(Registration, 86 extra.) 

This great Special Offer is 
good for just 30 days. One of 
our Safety Pocket Pen Hold- 
ers free of charge with each 
pen. 

. Remember—There is No 
“just as good’’as the Laughs 
lin: insist on it; take no 
chances. , 

State whether Ladies’ or 
Gentlemen’s style is desired. 
Illustrations are full size of 
complete article. Address 

LAUGHLIN MFG. Co., 

841 Griswold St , 

Detroit. Mich. 



National 

Irrigation 

Association 

Chicago, New York, Washington, 
$707 Fisher Building. 17 Battery Place. 5 and 6 Glover Building. 

Oe) ey Th SS Sy Se 

THos. F. WatsH, Washington, GEORGE H. MAXWELL, Chicago, 
President. Executive Chairman. 

JAMES H. ECKELS, Chicago, CHARLES B. BOOTHE, New York, 
Treasurer. Chairman F-xecutive Council. 

Guy E. MITCHELL, Washington, 
Secretary. 

The objects of the Association, as set forth in its Constitution, are as follows: 

1. The adoption by the Federal Government of a permanent policy for the reclamation 
and settlement of the public domain, under which all the remaining public lands shall be 
held and administered as a trust for the benefit of the whole people of the United States, 
and no grants of the title to any of the public lands shall ever hereafter be made to any 
but actual settlers and homebuilders on the land. 

2. The preservation and development of our national resources by the construction of 
storage reservoirs by the Federal Government for flood protection, and to save for use in 
aid of navigation and irrigation the flood waters which now run to waste and cause overflow 
and destruction. 

3. The construction by the Federal Government of storage reservoirs and irrigation 
works wherever necessary to furnish water for the reclamation and settlement of the arid 
public lands. 

4. The preservation of the forests and reforestation of denuded forest areas as sources 
of water supply, the conservation of existing supplies hy approved methods of irrigation 
and distribution, and the increase of the water resources of the arid region by the investi- 
gation and development of underground supplies. 

5. The adoption of a harmonious system of irrigation laws in all the arid and semi-arid 
states and territories under which the right to the use of water for irrigation shall vest in the 
user and become appurtenant to the land irrigated, and beneficial use be the basis and the 
measure and limit of the right 

6. The holding of an annual Irrigation Congress, and the dissemination by public meet- 
ings and through the press of information regarding irrigation, and the reclamation and settle- 
ment of the arid public domain, and the possibilities of better agriculture through irrigation 
and intensive farming, and the need for agricultural education and training, and the creation 
of rural homes as national safeguards, and the encouragement of rural settlement as a remedy 
for the social and political evils threatened by the congestion of population in large cities. 
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JOHN SHERMAN & CO. 
Successors to Real Estate Department 

MP ores try an daakien heat 1on 

Timber ana Mineral Lands 
Ne Avi AR aS °° OF ohn ine UNELE Das LATTES 

= 

SOUTHERN PINE AND CYPRESS LANDS A SPECIALTY 

we place our services at the disposal of all who may care to take advantage of 
them, either in the purchase or sale of timber or mineral lands. We have excel- 

lent facilities for conducting such business, and promise careful attention to all matters 
entrusted to us. 

We make no charge for any services rendered unless a sale results from our efforts, 
at which time the compensation agreed upon when the property is placed in our hands 
will be expected. 

We will accept under the conditions here given first-class properties and advertise 
them in public print and in our booklets and otherwise, absolutely without cost to our 
customers, except as above stated. 

Descriptions of properties must be given accurately and in detail, it being under- 
stood that they must stand a thorough examination. 

The property to be placed in our hands only by the owner or duly authorized agent, 
who has authority to make negotiations for sale. 

Under no circumstances will we knowingly accept property that is inflated in value 
or upon which an additional price has been placed over that asked in the vicinity where 
located, or to other customers. 

The commission or compensation to us is to be paid only in the event of sale through 
our efforts, such compensation to be agreed upon in advance and a contract properly 
covering the same to be given us. 

When property is placed in our hands for sale we shall ask a reasonable time in 
which to accomplish sale and a reasonable option on property when a customer is secured 
who desires time for inspection and examination of title. 

| | we succeeded to the Real Estate Department of FORESTRY AND IRRIGATION, 

References: 

Any Bank or Trust Company in Washington, D. C. 

Office: 1413 G Street . . . Washington, D. C. 
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PROPERTIES FOR SALE 
— + — OS Po 

ALABAMA 

A splendid opportunity for milling enterprise ; 5,coo acres of choice timber lands, 
in solid body, located on both sides of the Black Warrior River and adjacent to railroad, 
near Demopolis, Ala. The timber consists of White Oak, Red Oak, Hickory, Poplar, Ash, 
Cypress, Gum, and Longleaf Pine, Oak predominating. Will cut 3c,000,coo feet. Will 
sell timber under 10-year removal contract. Excellent location for saw-mill; easy and 
cheap transportation. Complete details on application. 

HARDWOOD.—5,000 acres in Tuscaloosa county, six miles from railroad; 40,c00,000 
feet hardwood. $55,000 for timber ; $65,000 for fee. 

ARKANSAS 

MANGANESE ORE LANDS.—8oo acres, half mile from R. R., analyzing 50% 
metallic ore. Estimated to yield 800,000 tons at cost not to exceed $2 per ton, f. o. b. 
Fine investment. Particulars on application. 

43,000 acres of timber land, a continuous body, located on both sides of a navigable 
river and convenient to 3 lines of railroads. Logging operations can be conducted all 
the year round at avery low cost. Labor cheap and plentiful. A large milling concern 
in this locality cuts and delivers logs from stump to mill for $1.50 per thousand. The tim- 
ber is estimated to cut on an average of 26,000 feet per acre ; some acres will cut as high as 
80,000 to 100,000 feet. The character of timber per acre, estimated, to cut as follows: Oak, 
6,000 feet ; Gum, 5,000 feet ; Ash, 2,500 feet ; Pecan, 4,000 feet ; Persimmon, 3,000 feet ; 
Hackberry, 2,000 feet ; Elm, 1,000 feet; Cypress, 1,000 feet ; Locust, 1,000 feet ; Tupulo 
Gum, 1,000 feet. This tract is unexcelled of its kind in the South. Full particulars, 
together with price and terms, furnished on application. i 

SHORTLEAF PINE.—1,350 acres in Cleburne county. Timber good size and 
thrifty. Average cut, about 6,000 feet. Total cut, 8,000,000 feet. Price in fee, $11,000. 

HARDWOOD.—76,000 acres on both sides of the Ouachita River, in Union, Bradley, 
and Ashley counties, Arkansas, with splendid transportation facilities. It consists of 
hardwoods with a little Pine, and will cut an average of 6,000 feet to the acre. About 
70% of this amount is White Oak, and the remaining 30% is divided between Red and 
Willow Oak, Pine, Cypress, and Gum. Disinterested individuals who have just returned 
from ranging this timber speak of it in the highest terms and say that asa milling propo- 
sition it is by all odds the best they have seen inthe South. The average cut given above 
is based on a very careful and conservative estimate made of 69,000 acres, the balance 
having been made after the estimate wasmade. The soil is very rich and fertile and when 
ready for the plow will sell for more than is now asked for land and timber. $5.50 per 
acre. 

HARDWOOD.—I0,000 acres in Arkansas; on railroad and also navigable river 
flowing into the Arkansas. Will cut 10,000 feet per acre ; large percentage White Oak ; 
balance Red, Burr, Water, Post, and Overcup Oak, Ash, Gum, and Hickory. Price, 
$5.50 per acre. 

CALIFORNIA 

CALIFORNIA TIMBER 

Group A.—5,000 acres sugar and yellow pine in Eldorado county ; will cut 45,000 
feet per acre. $20 per acre. 

GrRrourp B.—2,000 acres yellow pine in Eldorado county ; will cut 25,000 feet per acre, 
and 4,000 cords of wood on tract in addition; when cleared, the best deciduous fruit 
lands in the state. Only $6 per acre. 

Group C.—4,640 acres of redwood in Mendocino county, on line of railroad ; will 
cut 40,000 feet per acre ; also Oregon pine, not estimated. $20 per acre. 

Group D.—22,000 acres of redwood timber in Mendocino county; more than 
400,000,000 feet now standing; railway to shipping point on ocean; this proposition 
includes mills in operation ; capacity, 100,000 feet per day; net profits alleged to be 
$75,000 to $100,000 per annum. Bargain at $450,000. 

Group E.—12,000 acres redwood on Garcia River, Mendocino county ; mill site and 
landing on ocean ; will cut 40,000 feet per acre. Price, $25 per acre. 

Cedar, pine, and spruce lands also for sale in unlimited quantities, particulars of 
which furnished on application. 
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FLORIDA 

CYPRESS TIMBER.—Near the St. John’s River, about I,400 acres of good cypress 
timber ;. can be bought cheap for the quality ; located in the midst of a forest of Long- 
leaf Yellow Pine, also at a reasonable price. Full particulars given on application. 

FLORIDA PHOSPHATE LANDS.—A magnificent bed of high-grade phosphate 
rock, located on the railroad in east Florida The bed is 20 acres in extent, quantity 
unlimited. Government analysis shows 74.29 %. The rock comes to the surface in most 
places and can be mined at a small expense. A splendid opportunity for investment. 
Can be purchased outright or bought on royalty. 

LONGLEAF PINE.—114,000 acres. Southern Railroad crosses the northern part 
of this tract and whole tract lies very close to Charlotte Harbor. Owner claims tract will 
cut not less than 2,500 feet to the acre, and titles all right. Price, $2.00 per acre 

LONGLEAF PINE — 20,000 acres in one body. Will cut 2,500 feet per acre of 8x8, 
30 feet and upward, round timber, z ¢., has never been turpentined. Railroad crosses 
corner. If taken in one body, price, $3.00 per acre 

LONGLEAF PINE.—16,511 acres—average cut, 3,000 feet; 11,520 acres—average 
cut, 3,500 feet; 5,760 acres—average cut, 3,500 feet; all located in one county, close 
together, on good water transportation and within easy reach of Corrabelle, Florida, where 
there are large sawmills. Can be handled as one proposition. Trees have not been tur- 
pentined. Price, $3.25 per acre for whole tract 

LONGLEAF PINE.—417,000 acres, estimated to cut 3,000 feet to the acre. Price, 
$3.00 per acre. 

LONGLEAF PINE.—1r40,000, acres. This is guaranteed to cut 2,500 feet per acre. 
Price, $2.50 per acre. 

LONGLEAF PINE.—53,000 acres located near Tallahassee, Florida. Will cut 3,000 
feet $3.00 per acre. 

LONGLEAF PINE.—500,000 acres, and ‘can add 500,000 acres more, making one 
million acres in one solid body of virgin Pine and Cypress. Price, from $2.50 to $3.00 
per acre. 

CYPRESS.—180,000 acres. Tract faces on Gulf. Will cut 2,500 feet per acre, 
Longleaf Pine, and in addition owner Claimis 100,0c0,000 feet of the finest Cypress in 
the South. $3.00 per acre in fee. 

KENTUCKY 

95,000 acres of coal and timber land, in Pike county, Kentucky. 

LOUISIANA 

HARDWOOD TIMBER LAND.—175,000 acres alluvial land will be sold in parcels 
to suit purchaser at from $5 to $12 per acre. Can sell 100,00 acres in solid body. All 
soil is rich, and difference in price depends wholly on value of timber standing, which 
will cut from 3,000 to 6,000 feet per acre. To home-seekers, small tracts at $10 per acre ; 
$1.50 down and balance in 3 and 5 years. Rice, sugar cane, cotton, and alfalfa are not 
grown to better advantage anywhere else in the state. 

LONGLEAF PINE.—20,000 acres Longleaf Pine, southern Louisiana; on logging 
stream not far from railroad ; another railroad surveying to build through it. This tim- 
ber will cut all the way from 5,000 to 15,000 feet per acre. As a whole it will average 
6,000 to 7,000 feet. Price with land, which is good soil for agricultural purposes, $9 
per acre. 

LONGLEAF AND SHORTLEAF PINE.—I00,000,000 feet with double circular 
sawmill, planer, two-room standard dry-kiln, good sheds, 75 or 80 tenant houses renting 
for from $3 to $10 each a month; log road seven miles long laid with 35-pound steel 
rails, three miles more graded and right of way cut for ten miles, and in addition 7,000 
to 10,000 oak ties. Mill has a capacity of 75,000 to 80,000 feet per day. Price, $1.60 
per thousand feet for timber, and at cost less reasonable shrinkage for mill and plant. 
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LOUISIANA—Continued 

SHORTLEAF PINE.—700,000,000 feet of Shortleaf Pine. The Iron Mountain R. R. 
is now building directly through this tract. 8,000 acres of this tract are in fee-simple, 
which goes with the stumpage. The owner will sell all in one lot or in lots of 150,000,coo 
feet. The cut will average about 7,000 feet per acre. 

SHORTLEAF PINE —12,000 acres. Will cut 7,000 feet of Shortleaf Pine per acre. 
Is directly on the Texas and Pacific R. R. Price, land and timber, $7.50 per acre. 

HARDWOOD.—6,300 acres near Washington, La., one-half mile from railroad. 
Will cut 8,000 feet per acre; 4,000 feet White Oak, then Red Oak, Gum, and Ash. 
Bordered by navigable river ; soil alluvial and very rich. Price, $8 per acre. 

HARDWOOD.—33,000 and 17,000 acres, bordered by Tensas and Macon Rivers 
The main line of the Gould system is surveyed through this land. This is one of the 
best timber and land propositions in the South. Will cut 8,000 feet per acre of Oak, 
Ash, Gum, Pecan, and Cypress. Price, $6 per acre. 

MISSISSIPPI 

LONGI,EAF YELLOW .PINE.—4o0,000 and 8,000 acres of Longleaf Yellow Pine 
This is a fine tract of pine near the N. O. and N. E. R. R. Will cut Io,o0o feet per 
acre of Longleaf Yellow Pine. Lies in comparatively compact body. Price of the 
40,000 acres, $24 per acre in fee-simple ; of the 8,000 acres, $16 per acre in fee-simple. 

LONGLEAF PINE.—25,000 acres on railroad. Guaranteed to cut 8,000 feet per 
acre. Also sawmill and full equipment. Price, $450,000. 

LONGLEAF PINE.—16,000 acres on Gulf & Ship Island Railroad. Will cut 10,000 
to 12,000 feet per acre. Price, $26 per acre. 

LONGLEAF PINE.—22,000 acres on Gulf & Ship Island Railroad. Will cut 10,000 
to 12,000 feet per acre Price, $26 per acre. 

LONGLEAF PINE.—10,000 acres. Will cut 8,000 feet per acre. One-half has been 
turpentined. $9 per acre for that which has been turpentined, $11 per acre for that 
which has not. 

HARDWOOD.—38,760 acres, lying between the Yazoo and Sunflower Rivers, both 
navigable and here only ten miles apart. The Yazoo & Mississippi Valley Railroad 
crosses one corner of the tract. This tract is claimed by timber experts to cut 7,000 feet 
per acre of the usual hardwoods of this locality—oak, hickory, gum, ash, etc. Price, 
$7.50 per acre. 

HARDWOOD.—6,000 acres within one mile of railroad. Estimated to cut 5,500 

feet poplar, hickory, and white oak. Price, $9 rer acre. 

HARDWOOD —Io0,000 acres on new railroad. Estimated to cut 5,500 feet per acre, 
poplar and white oak. Land very rich, worth $20 per acre for farming when timber is 
removed. Price, $11 per acre. 

HARDWOOD.—44,00co acres hardwood. Will cvt 9,000 feet per acre, white and 
red oak, hickory, ash, gum, and cypress. Railroad runs through this tract. Price, 
$7.50 per acre in fee-simple. 

HARDWOOD.—100,000 acres hardwood on Yazoo & Mississippi Valley Railroad 
and Sunflower River. Virgin forest—oak, ash, gum, and cypress. Will cut 9,000 feet 
per acre. Price, $10 per acre. 

NORTH CAROLINA 

250,000 ACRES FARMING AND TIMBER LANDS.—First and second growth 
estimated to cut 350,cco,cco feet of pine, 500,cco,oco feet of gum, 75,000,coo fect 
cypress. Juniper estimated to cut 2,0co,oco poles. Located on the Atlantic coast. Rail- 
road and two rivers 

70,000 ACRES PINE, CYPRESS, JUNIPER, ASH, AND GUM TIMBER in Eastern 
North Carolina. This property is located on two sounds which empty into the Atlantic 
Ocean, 100 miles south of Norfolk, Va. Exceptional water transportation facilities. The 
longest haul to water will not exceed four miles, and would require railroad and steam 
skidder. The timber is estimated by a practical timber expert to cut the following 
amount of merchantable lumber : 85,c00,000 feet of Short Leaf N. C. Pine, 100,000,000 
feet of Juniper, 15,000,000 feet of Cypress, 100,000,000 feet of Black and Sweet Gum. The 
timber rights on the above will be sold for one dollar per thousand, with ample time to 
remove same, or can be purchased in fee, together with 80,000 acres additional, suitable 
for game preserve or farming purposes, at a very small cost. This.is probably the best 
investment in North Carolina for the money. 

HARDWOOD.—20,000 acres of hardwood in Macon county. Will cut 8,oo00 feet. Six 
miles from railroad, now being built. Price, $5.00 per acre. 

In writing advertisers kindly mention FORESTRY AND IRRIGATION 



NORTH CAR OLINA—Continued 
HARDWOOD.—12,000 acres. Virgin forest of poplar, white oak, red and chestnut 

oak, hemlock, and some white pine. 1% cords tan bark per acre. This property is at 
present 14 miles from the railroad, but the Southern Railroad is now building a branch 
which will pass through this tract. Will cut from 12,000 to 15,000 feet per acre, on a 
conservative estimate. Price, $7.50 per acre. 

SOUTH CAROLINA 
500,000,000 FEET OF CHOICE STANDING TIMBER.—In South Carolina, con- 

venient to transportation both by rail and water, near tide water possessing fine harbor. 

Group A.—Consists of 11,000 acres, estimated to cut 25,000,000 feet of cypress, as 
choice as grows in the South ; 18,000,000 feet excellent short-leaf pine, 5,000,000 feet of 
cottonwood, 8,000,000 feet of oak, 3,000,000 feet of ash, balance of timber hickory, 
sycamore, elm, gum, etc. 

GROUP B.—22,000 acres, estimated to cut 80,cco,0co feet of choice cypress, 70,000,c00 
choice short-leaf North Carolina pine, balance of timber oak, ash, hickory, sycamore, 
gum, etc. 

Group C.—14,000 acres, estimated to cut 30,000,0c0 feet of choice cypress, 15,000,000 
of oak, 15,000,000 short-leaf pine, 8,000,000 cottonwood, 10,000,000 ash, balance hickory, 
sycamore, elm, gum, etc. If the above tracts are purchased outright the timber will cost 
less than one dollar per thousand. 

TENNESSEE 
COAL LAND.—3,000 acres Jellico coal land on main line of C. N.O.& T. R. R. in 

Kentucky, near Tennessee line. Mines are now paying net profit of $1 per ton to owner, 
and will pay more. Further particulars on application. 

VALUABLE SLATE QUARRY.—We have for sale a valuable property in East 
Tennessee, containing over 2,000 acres of excellent timber land; in addition, however, 
to the timber there is upon the tract a deposit of remarkably fine slate. The slate is 
easily and cheaply quarried—splits thin, straight and smooth, and punctures without 
scaling. After thorough tests the best experts have pronounced it equal to any slate in 
the United States. The quantity seems to be inexhaustible. 

A mill has already been erected for grinding, polishing and finishing the slate, all of 
which is in good condition. 

There is also a large storehouse, good dwelling and several cabins, besides other 
improvements, such as tram-roads, blacksmith shop, etc., all of which goes with the 
property. Immediately available is also a splendid water power of about 18 feet fall, 
strong enough to run a large manufacturing plant to economically handle both the slate 
and timber. This is reasonably accessible to railroads, and most of the year has water 
transportation to the Mississippi and Ohio rivers. The location of this tract gives it 
easiest and cheapest access to the Western market, an important factor in connection 
with the Western trade, which at present is supplied from more distant quarries. The 
reason for this property being placed on the market will be given any one interested in its 
possible purchase, and will be found satisfactory. We believe a bargain can be had in 
its purchase. 

HARDWOOD.—20,000 acres hardwood, estimated to cut 8,000 feet per acre. Poplar, 
oak, lynn, chestnut, etc. Price, $9 per acre. 

TEXAS 
PINE.—50,000,000 feet Pine stumpage, south Texas. Splendid location for a mill. 

This tract of Pine is well blocked up and is nearly ina solid body, located within 20 miles 
of Beaumont, on one railroad and within 2% miles of another. 

WEST VIRGINIA 
LIME AND CEMENT.—472 acres, containing coal, lime, and cement stone. 

Limestone 400 feet thick, cement rock 35 feet thick, and coal 4 to 5 feet thick. Plenty 
of timber on property. Plant ready for operation with modern machinery ; railroad 
sidings on premises. For further details apply to this department. 

SPECIAL, 20,000 ACRES OF TIMBER.—Spruce and hemlock ; one-half will cut 
20,000 feet to the acre, balance 12,000 feet. Modern sawmill, daily capacity 50,000 feet ; 
planer, docks, trams, etc.; 10 miles standard gauge railroad, with engine, cars, steam 
loader, and skidder; 8 miles additional graded, with ties and rails on ground ready to 
lay. Storehouse, dwellings ; in short, a modern lumber plant in daily operation on 
railroad, with good connections east and west. Apply for further particulars. 

COAL LANDS.—10,000 acres coal lands, convenient to railroads; three veins, one 
4% feet thick, and without slate. Cheap. Send for particulars. 

In writing advertisers kindly mention FORESTRY AND IRRIGATION 



WEST VIRGINIA—Continued 

TIMBER INVESTMENTS.-—-8,000 acres spruce and hemlock, on railroad ; will cut 
20,000 feet per acre. $35 per acre. 

1,500 acres spruce and hemlock, 2 miles from railroad ; will cut 25,000 feet per acre. 
$37 per acre 

54,000,0C0 feet fine timber, on tract of 5,500 acres on Greenbriar Riverand C. & O. R.R.; 
will cut 20,000,000 hemlock, 10,0c0,000 white oak, 7,000,000 red oak, 8,000,000 chestnut 
oak, 1,000,000 white pine, and 8,000,000 poplar, birch, chestnut, linden, hickory, locust, 
etc. Profits on tan bark alone will pay for the land. $18 per acre. 

COAL, IRON, OIL, AND TIMBER LANDS.—7,0.0 acres on main line Norfolk 
and Western. Coal developed already; timber worth $88,000; complete prospectus 
furnished. 

2,200 ACRES (coal and timber) HEMLOCK, SPRUCE, CHERRY, AND ASH. 
Will cut 18,000 feet per acre. One-half is Hemlock, balance principally Spruce This 
tract is on the railroad and a navigable river, is magnificently timbered and underlaid § 
with a Clarion seam of coal. The outcrop showing plainly over the property. It has not { 
been developed as yet, the branch of the Wabash having but recently been completed. 
Price, $40 per acre. 

2,000 ACRES, containing Hemlock, Spruce, Cherry, Ash, etc. One-half of this tract 
will cut 20,000 feet per acre. Balance will cut 15,000 feet per acre. ‘This is a splendid 
timber proposition. Is ona railroad. Good ground for stocking. $32 fer acre. 

1,200 ACRES, containing Hemlock, Spruce, and Cherry. This tract is one mile from 
railroad. Will cut 18,000 feet per acre. $28. 

19,000 ACRES OF HEMLOCK AND SPRUCE, in Pocahontas county, W. Va., 
being on a navigable river and also railroad. This tract is claimed to be the finest tract 
of Spruce and Hemlock in W. Va., and has been estimated to cut 15,000 feet per acre of 
Hemlock and Spruce, besides a large quantity of Ash, Cherry, Bass Wood, and Maple, 
not included in this estimate. With the exception of about two thousand acres, the 
whole tract can be lumbered at one operation. The ground is smooth and in excellent 
shape to operate. Price, $30 per acre. 

2,500 ACRES OF TIMBER on both sides of a navigable river, located on two lines of 
railroad. Will cut 8,000 feet per acre; 3,000 feet Oak peracre. This is a good, desirable 
property and is accessible, as aforesaid, to two railroads, which is an item in shipping 
lumber. Price, $15 per acre. 

8,000 ACRES SPRUCE AND HEMLOCK, on railroad. Will cut not less than 20,000 
feet per acre. It is situated in the county of Randolph and lies for several miles on the 
railroad and a navigable river. There is a splendid lot of bark on this tract, and it will 
eventually pay the purchase price of land. This is one of the very best propositions we | 
know of in Spruce and Hemlock. Price, $35 per acre. a 

1,500 ACRES. It is located about two miles from railroad, and except for the fact 
that it is not directly on the railroad the description is the same as preceding property, 
but if possible it is slightly better timbered. Price, $37 per acre. 

; We have many other valuable timber and mineral properties in this state upon our 
f =6books. Particulars on application. 

JOHN SHERMAN @ CO. 

1413 G STREET 

pda ates WASHINGTON, D. C. 

In writing advertisers kindly mention FORESTRY AND IRRIGATION 
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Conducted in New England, show that the growing of 
these trees can be made a paying investment. White 
pine is not as plentiful today, and what little there is will 
soon be exhausted. The future supply will come from 
those who appreciate the present conditions and forma 
forest. 

THE EXPERIMENTS WITH 

WHITE PINE 

BUREAU OF FORESTRY 

We effer some three-year transplanted seedlings that 
are especially suitable for this purpose; or, if you pre- 

we can furnish you with some good, fresh seed. 
Write for seed catalogue or further information. 

Thomas Meehan & Sons, Inc., Dreshertown, Pa. 
““Seeds and Seedlings for Forestry Purposes” 

BY THE fer, 

Money Rolls to Agents 
that sell nursery stock from the famous 

GREELEY, COLORADO, NURSERIES 
whose stock is better adapted to all localities 

than any others,’ Agents wanted in every 

county. Write at once for terms and terri- 

tory, giving reference. 

Nut Trees. 
Grafted Pecans, Walnuts, Chestnuts and 

Seedling Nut Trees of all kinds. 

Send four cents for our descriptive catalogue 
and price list. 

THE AMERICAN PLANT & SEED CO. 
NASHVILLE, TENN. 

DID YOU EVER USE 
PRESS CLIPPINGS? 

Do you want everything printed in the news- 
paper, magazine, and trade press of the United 
States and Canada on any particular subject? 

Send us your order describing what you want us 
to clip, enclose $3, and we will send you our 
service for a month, mailing you daily or 
weekly all chppinge fe found on your topic. 

We read and clip about 25,000 publications each 
month. 

MANUFACTURERS can learn where there is a 
market for their goods and how best to 
reach it. 

BUSINESS MEN ean obtain reliable tips which 
lead to business brought in on the follow-up 
plan. 

ANYONE ean gather all that is printed about 
matters of immediate interest, the latest and 
best thoughts from many sources. 

United States Press Clipping Bureau 
153 La Salle St., Chicago, U.S. A. 

Send stamps for our booklet. 

ORCHIDS 

We are the largest Orchid growers in the 

ORCHIDS 
United Statés 

Our illustrated and ean Catalogue 
of Orchids is now eendy and may be had 
on application : 

Orchid Growers 
and Importers.... 

LAGER & HURRELL 
SUMMIT, N. J. : : 

Catalpa Trees 
(Catalpa speciosa) 

SEEDLINGS IN LARGE NUMBERS 

Twenty years’ experience in growing this val- 
uable timber. Excellent for posts, poles, ties, 
and lumber. 

CONTRACTS taken for plantations of not 
less than 60 acres. A ten-year-old Catalpa grove 
is a gilt-edged investment. 

GEO. W. TINCHER 
WILSEY, KANS. 

NUT TREES 
At Wholesale Prices Direct to the Planter. 

Also June Bud Peach Trees. 
Send for Catalogue. 

OAK LAWN NURSERY 
HUNTSVILLE, ALA. 

Foresters and Botanists will find profit 
and pleasure in 

Important Philippine Woods 

The standard reference book for Philippine 
forests. By Capt. G. P. AHERN, Chief of Philip- 
pine Forestry Bureau. 42 large colored plates. 

Price, $3.00. 

Forestry and Irrigation Book Dept. 

that this publication is printed 

— 

The PAPER. . on is furnished by \ 

(R.P. Andrews & Company «nc.), Washington ' 
( Sole Agents in the District of Columbia for the 

West Virginia Pulp and Paper Company 
ae ik Sa Manufacturers of Book Paper in 

= IF Le NEED, DROP 1 A EINE 
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KILNS ano APPARATUS | A Farm For You 
TO COLLECT 

WOOD ALCOHOL 
ACETIC ACID 
WOOD OL -*%* 
TURPENTINE 

FROM THE SMOKE OF WOOD 

AND MAKING 45 TO 50 BUSHELS 
OF SUPERIOR 

CHARCOAL 
PER CORD OF WOOD 

J.A. MATHIEU, Georgetown, S.C. 
TW tn = 

KINSTLER WAR BAG 
For Sportsmen, Campers, Etc. 

Holds as Much as a Trunk 

Weight, 342 Pounds 

A Valise on the Cars 

A Pack-Bag in the Woods 

Send for Circular **D”’ 

J, KINSTLER, 126 Oak St. Chicago, III. 

NATURE BOOKS 
Now is the Time to Read Them 

Spring is here,and every normal man and 
woman wishes to get in touch with the 
newly-wakened life out of doors. See our 
list on a preceding page. Whatever isn’t 
there we can procure for you at lowest rates. 

FORESTRY AND IRRIGATION 
BeO, OK) DYE PAR T MEN © 

ARE YOU SATISFIED AT HOME? Or do you 
wish to better yourself 2 You should investigate what the 
San Joaquin Valley of California has to offer 

hustlers. In that great valley is grown nine-tenths of the 
U.S. raisin crop, and millions of gallons of wine are made 
vearly. You can profitably raise almost everything there. 
Good farms at cheap prices. [_ow-rate colonist excursions 
in March and April on the Santa Fe. Write for pamphlets 
to Gen. Pass. Office, A. T. & S. F. Ry , Chicago. 

OE: is Tee ere es oa ge 

50 YEARS’ 
EXPERIENCE 

PATENT 
DESIGNS 

CopPyRIGHTS &c. 
Anyone sending a sketch and description may 

quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly confidential. Handbook on Patents 
sent free. Oldest agency for securing patents. 
Patents taken through Munn & Co. receive 

special notice, without charge, in the 

Scientific American. 
A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms, $3 a 
year; four months, $l. Sold by all newsdealers. 

MUNN & Co.2612ro2dwas, New York 
Branch Office, 625 F St., Washington, D. 

ealy Hike the ones in this Magazing but for 
any commercial purpose. 

If you are ever in need of aay work in 
this line, you will find this te be a first-class 

i extablahmeat te deal with 

2PDIDSD GEEE CH 

— 

FINE WORK AND. PROMPP SERVICE 

“EVENI: G STAR wi = 
FINCTNDE, 

23:33 DODD SESE Chee 

MAIL ORDERS A SPECIALTY - 
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ORGANIZED APRIL, 1882 INCORPORATED JANUARY, 1897 

American Forestry Association 
OFFICERS FOR 1904 

President 

Hon. JAMES WILSON, Secretary of Agriculture 

First Vice-President Secretary 

Dr. B. E. FERNOW, Ithaca, N. Y. EDWARD A. BOWERS, New Haven, Conn 

Treasurer, OTTO LUEBKERT, Washington, D.C. 

Directors 

JAMES WILSON HENRY S. GRAVES EDWARD A. BOWERS WILLIAM I,. HALL 

B. EK. FERNOW HENRY GANNETT Otto LUEBKERT F. H. NEWELL 

WILLIAM S. HARVEY GEORGE P. WHITTLESEY GIFFORD PINCHOT 

Vice-Presidents 

Sir H. G. JoLY DE LOTBINIERE, Victoria, B. C. CHARLES W. GARFIELD, Lansing, Mich. 
CHARLES C. GEORGESON, Sitka, Alaska. SAMUEL B. GREEN, St. Anthony Park, Minn. 
WALTER S. FLEMING, Auburn, Ala. WILLIAM TRELEASE, St. Louis, Mo. 
B. A Fow rR, Phoenix, Ariz. CHARLES E. BESSEY, Lincoln, Neb. 
fHOMAS MCRAE, Prescott, Ark. FRANK W. ROLLINS, Concord, N. H. 
Wm. R. DUDLEY, Stanford University, Cal. JOHN GIFFORD, Princeton, N. J. 
W. G. M. STONE, Denver, Col. ; WILLIAM F, Fox, Albany, N. Y. 
WALTER MULFORD, New Haven, Conn. | C. A. SCHENCK, Biltmore, N. C. 
Wm. M. CansBy, Wilmington, Del. Wm. R. LAZENByY, Columbus, Ohio. 
THOMAS F. WALSH, Washington, D. C. JOHN FIELDS, Stillwater, Okla. 
ELIHU STEWART, Ottawa, Ont. | J. T. RoTHROCK, West Chester, Pa. 

*E. F. SKINNER, Escambia, Fla. GEO. PEABODY WETMORE, Newport, R. I. 
R. B. REPPARD, Savannah, Ga. Wo. L. BRAY, Austin, Texas. 
CHAS. DEERING, Chicago, II. GEORGE AITKEN, Woodstock, Vt. 
Janes Troop, Lafayette, Ind. _ | D. O. NourSE, Blacksburg, Va. 
HOMAS H. MACBRIDE., Iowa City, Iowa. | ADDISON G. FOSTER, Tacoma, Wash. 

JOSEPH R. BuRTON, Abilene, Kansas. | A. D. Hopkins. Morgantown, W. Va. 
S. C. MASON, Berea, Ky. FRED WEYERHAUSER, Chippewa Falls, Wis. 
LEWIS JOHNSON, New Orleans, La. WM. LITTLE, Montreal, QueDec. 
EDWARD L. MELLUS, Baltimore, Md. GEo. P. AHERN, Manila, P. I. 
JOHN EK. Hoss, North Berwick, Me. Wm. R. CASTLE, Hawaii. 
FRANCIS H. APPLETON, Peabody, Mass. | J. H. McLEary, San Juan, P. R. 

Annual Dues, $2.00. Life Membership, with exemption from further dues, $100.00 

Sustaining Membership, $25.00 a year 

FORESTRY & IRRIGATION is the official organ of the Association, and sent regularly to all members 

To Mr. EDWARD A. BOWERS 

Secretary American Forestry Association 

Box 346, New Haven, Conn. 

DEAR SIR: I hereby signify my desire to become a member of the American 

Forestry Association. Two dollars ($2.00) for annual dues enclosed herewith. 
Very truly yours, 



= 

WwW. E. HOYT, G.E.P. A. 
335 Broadway, New York, N. Y. 

OWNSEND. iqipata st. Louis: 

“IT have traveled much but did not think 
such a comfortable journey possible. The 
Union Pacific Tourist Cars were a revel- 
ation” writes a distinguished American. 

TOURIST CARS 

Oregon and Washington 

UNION PACIFIC 
INQUIRE OF 

R. TENBROECK, G. E. A., 

287 BROADWAY, NEW YORK CITY, 

OR OF 

E. L. LOMAX, G.P.& T.A.,U.P.R.R., 
OMAHA, NEB. 



Overland 

Limited 

lit 

the most luxurious train in the world, 
leaves Chicago 8.00 p. m. daily. Less 
than three days to San Francisco. 
Magnificent equipment. Electric 
lighted throughout. 

The Best of Everything. 
Two other fast trains leave Chicago1oa.m. f 
and 11.35 p. m. daily, with through service 4 
to San Francisco, Los Angeles and 
Portland via the 

Chicago & North-Western, 
Union Pacific and 

Southern Pacific Railways 
All agents sell tickets via 

this route. 
Illustrated booklets on 

application to 
W. B. KNISKERN, 

CHICAGO, ILL. 
or E. L. LOMAX, 
OMAHA, NEB. 

OL16 

Reduced Rates 

to 

Yellowstone Park 

For the season of 1904 the Northern 
Pacific announces a great reduction in 
rates from Chicago, St. Paul, Duluth 
and other Northwestern points to and 
through Yellowstone Park. These reduc- 
tions materially decrease the expense of 
the park tour. 
New Hotels have been built. Old 

Faithful Inn, modern in every respect, 
constructed of logs and boulders, is locat- 
ed near Old Faithful geyser and is prob- 
ably the most unique structure of the 
kind in the country and bound to become 
a favorite. A new and stately hotel on 
the banks of Yellowstone Lake makes 
this the most reposeful spot in the park. 
Each of the park hotels now has a capac- 
ity for 250 guests, is electric lighted, 
steam heated and has a good orchestra. 

Season extends from June I to Sep= 
tember 30. Route via N. P. R., Liv= 
ingston and Gardiner. 

Inquire of any agent of the N. P. R. or 
write to Chas S. Fee, Gen. Pass’g’r Agt., 
St. Paul, Minn., for particulars, and send 
six cents for ‘* Wonderland 1904.”’ 

ee 

To 

Keep 

Track 

of 

Things 
The Library Bureau Card System enables you to classify facts and information and to 

keep track of various dealings, engagements, accounts, correspondence, documents, loose 
sheets, papers, drawings, clippings, etc., in the most systematic and practical way. 

The desk outfit here shown consists of a quartered oak tray in antique and best shel- 
lac finish, with cover and all fittings, 1,000 numbered cards, and A to Z guides. Guides 
for the days, weeks, and months will be furnished instead of the alphabetical guides if 
desired. Further information will be given on request. 

LIBRARY BUREAU 
Colorado Building 

Boston New York Chicago 

WASHINGTON, D. C. 

Philadelphia London 

In writing advertisers kindly mention FORESTRY AND IRRIGATION 



Biltmore 

Forest School 

Biltmore, N. C. 

WW 
Theoretical and practical 

instruction in all branches of 
MW for over a hundred years have been uni- W applied forestry. 
AN versally recognized as the standard of W - 
Oe Sie ; W Course comprising twelve 
ea 2 ane 4 consecutive months can be WN : W 
A OUR CATALOGUE—the 103d succes- y entered at any time of the 
pA sive annual edition —contains a more V4 year—no vacations. 
“ complete assortment and fuller cultural ¥ ; ers 
u\ 5 : 
bs directions than any other seed annual 4 Object lessons within the 
m published. It contains 144 large-size ‘4 re of George 
" pages, profusely illustrated with -half- + Vanderbilt, comprising 
m bes : 7 W 120,000 acres, where forestry m toneplates. Inevery respect and without y 
“i$ exception it is the most complete, most W 
M® reliable and most beautiful of American W 

has been practiced since 1895. 

mw Garden Annuals. We Mail It Free. W 

Agreed AN AN 
Ad W 

a J. M. THORBURN & CO. 4 For further information 
MW W apply to 
a 36 Curclandt Street . . . New York wv 
ia v C. A. Schenck, Director 

YALE FOREST SCHOOL 
NEW HA V-EN,-... CONNE CTTCUE 

— 

The course of study in THE YALE FOREST 

SCHOOL covers a period of two years. Grad- 

uates of collegiate institutions of high standing 

will be admitted without examination, provided 

they can show the requisite knowledge of 

Botany, Geology, and Inorganic Chemistry. 

The Summer School of Forestry is conducted 

at Milford, Pike County, Penna.‘ The session in 

1904 will open July ist and continue seven weeks 

For further information address 

Henry S. Graves, Director, New Haven, Conn. 

PRESS OF JUDD & DETWEILER, WASHINGTON, D. C. 
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ESTABLISHED IN 1868 

Judd & Detweiler 

Printers 

ent Street 

Ge 

ADO | NEY 

Washington, 

WE PRINT THIS MAGAZINE 

Field ana Stream 
Edited by EMERSON HOUGH 

America’s Illustrated Monthly Magazine of the 

ROD, GuN, DoG, CANOE, CAMERA, CRUISE, Etc. 

Subscription Price, $1.50 per Year 

15 Cents a Copy of all Newsdealers 

The Mysteries of the Mighty 

Amazon River 
R°es the story, graphically penned by 

explorer ALVAH D. JAMES, of the dis- 
coveries and facts brought to light by 

“FIELD AND STREAM’S” exploration party 
in the vast, tropical wilderness drained by the 
Amazon. 
From the day when, on the Pacific coast, the 

ascent of the Andes Mountains began, the thrill 
of the narrative is upon you, and never releases 
its hold until the tale ends at the confluence of 
the great river with the Atlantic, 3,600 miles 
from its source. 

Begin your subscription with the superb 
Christmas Number of 1903, containing the first 
installment of this Amazon story. 

Address the Publishers: 

JOHN P. BURKHARD CORPORATION 

Dept. F. |. 35 West 21st Street, New York 

DEPARTMENT OF THE INTERIOR, U. S. GEOLOGICAL 
Survey, Wasuineron, D. C., Aprit 30,1904. Sealed 
proposals, in duplicate, will be received until 2 

o'clock p. m., July 2, 1904, at the office of D. W. 
Ross, Engineer U. S. Geological Survey, Boise, 
Idaho, for the construction and completion of a 
dam, spillways, canal, and gates, involving about 
280,000 y ards of rock work and 150,000 yards of 
earthwork, on Snake River, near Minidoka, 
Idaho. Specifications, forms of proposal, and 
particulars may be obtained on application to 
D. W. Ross, Boise, Idaho, and to the Chief Engi- 
neer, U.S. Geological Survey, Washington, D.C., 
at which offices the plans may be inspected. 
Each bid must be accompanied by a certified 
check, payable to the order of the Secretary of 
the Interior, for two per cent of the contract 
price, as a guaranty that the bidder will, if suc- 
cessful, promptly execute a satisfactory contract 
and furnish bond in the sum of 20 per cent of 
the contract price for the faithful performance 
of the work. The right is reserved to reject any 
and all bids, and waive technical defects if the 
interests of the Government require it. Bidders 
are invited to be present. Hos. Ryan, Acting 
Secretary. 

Illustrations 
FORESTRY AND IRRIGATION has a 

large stock of excellent half-tone cuts, 
duplicates of which can be secured at less 
than half the original cost. Persons 
desiring illustrations on the subjects to 
which this magazine is devoted can save 
time and money by dealing with us. 

EDITORIAL DEPARTMENT 

FORESTRY AND IRRIGATION 
WASHINGTON, D. C. 

he 
Principal Spectes 

of Wood 

Ohetr Characteristic Properties 

By 

CHARLES HENRY SNOW 

Large Octavo, 214 Pages, Text Figures, 
and Full-Page Plates 

Cloth - - $3.50 

Especially valuable to practical men— 
Lumbermen, Builders, Engineers, and 
Foresters. 

Also of great service to the General 
Student and Botanist. 

An exhaustive treatment of the different 
trees, their properties, uses, and relative 
values for various purposes. 

Published by 

JOHN WILEY & SONS 
43 & 45 East 59th St, NEW YORK CITY 

In writing advertisers kindly mention FORESTRY AND IRRIGATION 
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Harvard University 

Ghe Lawrence 
Scientific School 

Announces the establishment 
of four-years’ programme of 

. Forestry 

leading to the degree of S. B. 
The School offers also profes- 
sional courses leading to the 
degree of S. B. in Landscape 
Architecture, Architecture, 
Engineering, Mining, Geol- 
ogy, Biology, Chemistry, etc. 

Information about require- 
ments for admission, courses 

of study, expenses, etc., may 
be obtained by addressing 

J. L. LOVE, Secretary 

16 University Hall, Cambridge, Mass. 

N. S. SHALER, Dean 

Nature Books 
Now is the Time to Read Them 

Spring is here and every normal man 

and woman wishes to get in touch 

with the newly-wakened life out of 

doors. See our list on a following 

page. Whatever isn’t there we can 

procure for you at lowest rates. 

FORESTRY AND IRRIGATION 

BOOK DEPARTMENT 

California, Alta, Placer County 

AGASSIZ HALL 

is a boys’ Preparatory School in the Sierra Ne- 

vada Mountains. Its boys are encouraged to 

ride, row, swim, fish, hunt, trap, snowshoe as 

out-of-school aids toward developing healthy 

manhood. 

sakep Dba, at 

University of the South 
Sewanee, Tennessee 

Ft 

DEPARTMENTS 

ACADEMIC MEDICAL 

THEOLOGICAL PHARMACEUTICAL 
LAW PREPARATORY 

= et 

The University of the South is situated in the 
center of its woodland domain of 10,000 acres, 
on the summit of the Cumberland Mountains, 
2,000 feet above sea level. 

Open from March to December, the academic 
year being divided intothreeterms. Students 
from other Universities may attend the sum- 
mer session, July 3 to September 26, in any 
department. 

The University domain is being lumbered in a 
Scientific manner under the direction of the 
Bureau of Forestry, U. S. Department of Agri- 
culture, and an unusual epparany. is afforded 
for the preliminary study offorestry. Sewanee 
presents an exceptionally atteactice field for 
the study of geology, and forest and field 
botany. 

For further information address 

THE VICE-CHANCELLOR 

Michigan 

Agricultural College 

NS 

FORESTRY 
OURSE has been in successful operation since 

September, 1902. It runs parallel with 

courses in Agriculture, Mechanic Arts, and Do- 

mestic Science, and leads to the Degree of B.S. 

Seventy students have had instruction in this 

subject at this College the past year. Students 

taking the full course have practice in nursery 

work, forest mensuration and exploitation, and 

fieldsurveying. Twohundred acres of woodland 

on the College farm, including pine and decid- 

uous plantations, and native stands are used for 

demonstration. The campus contains over 600 

species of native and introduced trees and 

shrubs. A large number of graduates of this col- 

lege are now engaged in forestry work. Pleasant 

location. Expenses low. Catalogue and special 

circular sent on application. 

J. L. SNYDER, President 

E. E. BOGUE, Professor 

Agricultural College P. O., Michigan 

In writing advertisers kindly mention Forestry AND IRRIGATION 



The American Sportsman’s Library 
Under General Editorship of CASPER WHITNEY 

The Only Library of Sports Adapted to the American Reader 

Complete in 20 volumes, at $2 net per volume 

A partial list of Contributors includes 

Theodore Roosevelt, Dean Sage, Edwyn Sandys, Charles F. Holder, 
F. S. Van Dyke, L. C. Sanford, James A. Henshall, Owen Wister. 

The volumes are illustrated by such artists as 

A. B. Frost, Carl Rungius, L. A. Fuertes, Charles L. Bull, Martin 
Justice, C. F. W. Mielatz, and Tappan Adney. 

Published in two series of Io volumes each, all uniform, the whole set is a remarkable 
epitome of outdoor life, dealt with authoritatively, yet in simple and untechnical lan- 
guage, and in each volume will be found much to interest and instruct the general reader. 

Of the FIRST SERIES, 
those NOW READY are: 

The Deer Family 

By Theodore Roose- 
velt and others. Il- 
lustrated by Carl 
Rungius, with maps 
by Dr. C. Hart Mer- 
riam. 

Salmon and Trout 

By Dean Sage, W.C. 
Harris; and she Cc: 
Townsend. Illus- 
trated by A. B. Frost 
and others. 

Upland Game Birds 

By Edwyn Sandys 
and T. S. Van Dyke. 
Illustrated by L. A. 
Fuertes, A. B. Frost, 
Cc. L. Bull, and oth- 
ers. 

The Water-Fowl 
Family 

By L. C. Sanford, L. 
B. Bishop, and T. S. 
Van Dyke. Illus- 
trated by A.B. Frost, 
L. A. Fuertes, and C. 
L. Bull. 

Bass, Pike, Perch, 
and Others 

By James A. Hen- 
shall, M. D. Illus- 

The Sporting Dog 

SECOND SERIES —In Preparation 

Phetography fer the Sportsman Naturalist 

The American Race Horse, The Running Horse 

Baseball and Football 

trated by Martin 
Justice and Charles 
F. W. Mielatz. 

The Big Game Fishes 
of the United States 

By Charles F. Hol- 
der. Illustrated by 
Chas. F. W. Mielatz 
and others. 

TO BE READY IN THE 
FALL 

The Bison, Musk Ox, 
Sheep, and Goat 
Family 

By George Bird 
Grinnell, Owen Wis- 
ter,» “and! (Caisipiai, 
Whitney. Illustrat- 
ed by Carl Rurgius 
and others. 

Cougar, Wild Cat, 
Wolf, and Fox 

With many illustra- 
tions. 

The Bear Family 

By Dr. C. Hart Mer- 
riam. Illustrated by 
Carl Rungius and C. 
L. Bull. 

Guns, Ammunition, 
and lackle 

By A. W. Money and 
others. Illustrated. 

Yachting, Small Boat Sailing, and Canoeing 

Rowing, Track Athletics, and Swimming 

Lacrosse, Lawn Tennis, Boxing, Wrestling, Etc. Trotting and Pacing 

| Skating, Hockey, Ice Yachting, Coasting, Etc. Riding ard Driving | 

SPECIAL OFFER 
This exceedingly interesting and valuable series will be offered for 

a limited period upon very liberal terms. Send $4.00 with coupon 
cut from this magazine and $1 per month for 36 months thereafter, 

and we will send you free of all charges the volumes now ready, 
and the others as they are issued. The books are good to 

look at, being tastefully bound in dark green cloth, with 
gold ornaments and lettering and gilt top. 

Che MACMILLAN COMPANY 

66 Fifth Ave., New York 
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LET US BE YOUR 
BOOK BUYERS 

SUSS3o" 

| (ey our plan of serving the readers of FORESTRY AND IRRI- 

GATION we have found so many who have taken advantage 
of our former offer to furnish books on forestry and irrigation 
subjects that we are broadening the scope of our book depart- 

ment so as to furnish any book a reader may want. 
These books are furnished at publishers’ list prices, and 

will be sent postpaid on receipt of price. We save you postage 

and express charges. 

FORESTRY 

Flora of the Northern U. S. and Canada, Britton and Brown (3 vols.).............. $9.00 
Our Native Trees, Harriet L. Keeler. srent tc 2 Sh Ae ENG PEIR ES ald BE Rie pee Sasa spe ehh te oe 2.00 
North American Forests and Forestry, ‘Wenest Brunckens eee ae ee: 2.00 
The Adirondack Spruce, Gifford Pinchot...) eee eee ae Re ss 1.00 
Forest Irees and Forest Scenery, G. Frederick Schwarz.......:.%..:.:i.....--..-%- 1.50 
Wiest Aten cansCone-pearersim)s Gs emmons sc = wee cramer acyclic Bee 0 1 OO 
Hows toghellithe Drees.) Ge Lemmons 252.) iladis tone eae beat et soko abies] Bao ie 50 
Flora of the Southern States, A. W. gar eare ER a MOO niecie.c 15 OOS ORE OIG SIE 4.00 
Trees of the Northern United States, E. Apo ares sii aryatersmre ery taatiatets an separ ersayets 1.00 
OuceNationaleParks ajo lm Mitiits is .., <is c)od tel srsioe ean ci cuaeereieic ieleateraii eine ee sists aches 1.75 
Trees of New England, WamnerSe BLOOKS ics 550s ene ei ate co ee one eee eel eves teense 1.50 
Stidiesiommirees ina wWanter sAunie; ales Eun tin gl 1) Sees eyes ie oro crs <<! Uoletel el 2.25 
Maria vote Oaty wASAN GLa ye risene har cis. oh seterels bictercuateeiovs Susveicle eueieducene ene Stevens, su stelsaenaretel 1.62 
era chi Calpe onestiaye ruil eter. Worcs tca sci nlelscsiers se, ais iale suena oy suciate sie, seol are ee eiish cists (>. een sown snerenen 1.50 
GKes Coby arity Oe aAT CHO Wrap cn Mererslove is ener si dot Uaeed ones aie uae ehciat «eel ash euch eo a:'bg ol oc anouaeenay choy 1.50 
teen Wihiteweines GirordebineChote asc acto ee caree cone e lotelavens w sloele Lae oles orion sveremetens 1.00 
American Woods, Romeyn B. Hough (in ten parts), per part...................2-. 5.00 
Prngecall Worrestiay, Jo nm Cmte so gsoncscnopeuenodou ose ne uod HocuousuooonGboc con 1.20 
Ah VENGRNE IOC Olt OCS Ry, JEbMoS eI NOUNS so poue coos soos ONeocoUdoodOe dHoomdb once 1.25 
Arion Eisen Ibaaes,, |filbin Ie Cen oo cog acood sau doonopuooNd poCOGOCCOoUDoCEE 3.00 
QCMGMINIES OF WORE, 18, 1B, Naa; goobosose suds BoooccuduscusceUoooOeUoDODanG 1.50 
Principal Species of Wood, Charles H. Snow........ ERR, Ta TATE. ke ayn Soa eae 5O 
Principles of American Forestry, S. O. Green...... Sis ERs SARL eR Aaa RTO Palas O 
siuTeRieOLessionpwotmhorestiy GiltordsbitichOtasen canes soso acer alse. ioe era 2 
lGragortaine, ailkjooymaAS VCO, (Soy 12, seer ooo oo0 caocdse doddnoncuagouUDonoocdD 3.00 

IRRIGATION 

iirricabionginnthesUnitede states Hare NE Wella. cic1a5 sos) sales lerecrsis« © 01 aieieisy eked rel $2.00 
Ibeebeetekoyal lyneabeSscabae 1S lsdxane Wl, Welles pocoaaucnnoddipocde apo oDOocuddaGC 4.00 
lmnieeiom ginGl IDE. Ih, IEG Gh Sa ooecononcueb 650 0ebad seu eee OUUSadODOSo I 0oC 1.50 
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If readers desire books not on the above list let us know what they are, 
and we will send them at regular retail price, postpaid. Address 

Forestry and Irrigation 
Atlantic Building Washington, D. C. 
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AMERICAN WOODS 
By ROMEYN B. HOUGH, B. A. 

A publication unique in its illustrations, in that they are actual specimens 

instead of pictures, giving literally ‘‘ sermons in trees ’”’ 

A VOLUME OF “AMERICAN WOODS” DISPLAYED 

ACH page contains three paper-thin sections of actual wood—transverse, radial, and 

tangential—and as these are nearly transparent, they show clearly the structure. They 

are mounted on strong bristol board, which bears the accurate scientific and popular names 

of each specimen shown, together with the common name in German, French, and Spanish. 

The pages on which the speci- 
N83 3 SSSS3532332 NS3333333333235E 
g Taichi Ese 4 mens of wood are mounted are R Of srentrcseione 

¢ BOTANISTS Me separate, to facilitate examina- Ps SCHOOLS Y 

gy WOODWORKERS W tion and comparison one with my COLLEGES 7 
t’ LUMBERMEN W a MUSEUMS v 
a FORESTERS W another, and in order that they bs LIBRARIES and W 

i ARCHITECTS % may be used in direct connec # PRIVATE y 
*’ BUILDERS 4 i h 8 COLLECTIONS 
as W tion with the text which ac- A&M Wy 
MSSSSSSSSSESESSESESE NESSESSSSESESEEESERE 

companies each volume. 

Ten parts of this great work have been issued and are ready for delivery ; others 

will follow at the rate of one or two parts per year. Each part contains at least three 

specimens each of 25 species, with illustrated text. 

The following are the net prices per part: 

Green or brown cloth, imitation morocco, $5.00. Half-morocco, $7.50. 

Address: FORESTRY AND IRRIGATION 

Atlantic Building, Washington, D. C. 
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tae BES EBOOKS 
for all the outdoor season are those of 

THE NATURE LIBRAR 
Through all the year these volumes bring to their owners 

increasing satisfaction. Each month, each day, the work 

opens new fields of interest and fresh sources of enjoyment 

JOHN BURROUGHS, the Eminent Naturalist, says of the volumes: 
“While accurate and scientific, I have found them wery readable, This library is free si om the sctentific dry-rot on 

the one hand and from the misleading romanticism of much recent nature-study on the other. It isa safe guide to the world 

of animal and plant life that lies about us, and that is all the wise reader wants. 

Does this notsu egest 

the advisability of investigat- 

ing the fitness for your own 

library of these 

10 Superb 
Large Dolumes 

4,000 pages, 10% x 73, ins. 

300 plates in full colors 

450 half-tone photographs 

1,500 other illustrations and 

a general introduction by 

JOHN BURROUGHS 

Particularly at this season, 

when all nature seems calling 

us out, is this library of the 

open air most indispensable. 

You will incur no obligation ‘& 

and you will become in- 

formed about a most 

notable work by 

F.& 1. 
May ’04 

sending to us the 

coupon below 

Doubleday, 
Page & 
Company 

°< As necessary as the dictionary and far more interesting’ 

JE wish to submit a new booklet, which Gentlemen: 
You may send 

to me the new booklet 
containing sample color 

plates, black and white 
half-tones, specimen text 

pages, etc., of The Nature 
Library. Include also particu- 

lars of price and terms. 

will show better than anything except 

the books themselves the beauty, authoritative- 

ness, and usefulness of 

THE NATURE LIBRARY 

Doubleday, Page & Company 
The Worlds Work Publishers Country Life in America 

New York City 34 Union Square, 

In writing advertisers kindly mention FORESTRY AND: IRRIGATION 



Successors to Real Estate Department 

FORESTRY AND IRRIGATION 

% 

Timber and 

Mineral Lands 
in all parts 
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a Specialty 
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See our detailed advertisement 

in back of this number for some of 

our choice investments. 

% 

1413 G Street N. W. 

Washington, D.C. 

In writing advertisers kindly mention FORESTRY AND IRRIGATION 



Forestry and Irrigation 
H. M. SUTER, Editor 

rh a eT SE hae SAE am 

CONTENTS FOR MAY, 1904 

VIEW OF MOUNT BAKER, WASHINGTON FOREST RESERVE = /vontispiece 

NEWS AND NOTES 

Notice to Subscribers . . . . . . 193 Agricultural Land in Forest Reserves . 197 
The Association Year Book . . . . 193 Selecting Supervising Engineers . . . 199 
In Congress . . ‘ Se). alos adore xaminemyakima Val le yaa eae OO 
Planting a Tie Forest wes =) 104). Bookingito) Oregons; Greatnessn enn 200 
Forest Fires in New Jersey . . 194 In Oklahoma . : tear 8 
California Water and Forest Association 195 Gift to Forest School | 
Forest Fire Record . . . . . . . 195 MHydro-Economic Studies . 
William M. Canby Dies . . . . . 196 Not Unusual for Oregon 
Kansas Meeting . . . . 196 Important Experiment Station 
Michigan Appoints State Forester . . 197 California iaeeperae ry 
General Reclamation Notes . . . 197 Public Service 5 

DR. JOSEPH TRIMBLE ROTHROCK ( (with portratt) : : : 
THE AMERICAN FORESTER AT WORK (//lustrated) Robt. V. R. Reynolds 
THE BIG TREES AND FOREST FIRES <. ; : G, Frederick Schwarz 

SEARCHING FOR WATERS UNDERGROUND (J///ustrated ) ° : 
BOISE-PAYETTE PROJECT : 3 : C. J. Blanchard 

SOME FEATURES OF THE SWISS FOREST SERVICE . Austin Cary 
PROPOSED RECLAMATION WORK IN NORTH DAKOTA AND MON- 

TANA : 

POWER DEVELOPMENT MENACES IDAHO. IRRIGATION (Ldlustrated ) 
Frederick Haynes Newell 

FOREST EXTENSION IN THE WHITE MOUNTAINS . . T. L. Hoover 

tHE MILK RIVER PROJEGR. = : : ; : : : : j ; 

THE FOREST INTERESTS OF OHIO : : William R. Lazenby 

STATE FORESTRY IN MINNESOTA : : : 2 C. C. Andrews 

SOUTHERN IRRIGATION SUCCESSFUL 

FORESTRY AND IRRIGATION IN CONGRESS 

RECENT PUBLICATIONS 

FORESTRY AND IRRIGATION 1s the offictal organ of the American Forestry Association. 

Subscriplion price $1.00 a year, single copies 10 cents. Copyright, 1904, by H. M. Suter Pub- 

lishing Co. Entered at the Post Office at Washington, D. C., as second-class mail matter. 

Published Monthly at 

ATLANTIC BUILDING 

| Washington, DEC 



VIEW OF MOUNT BAKER, WASHINGTON FOREST RESERVE. 



Forestry and Irrigation. 
MAY, -igo4. Work: Noms 

NEWS AND NOTES. 

Notice to All subscribers to For- names or addresses as shown in the year 
Subscribers. ESTRY AND IRRIGATION book. ‘The Association has been put to 

who fail to receive their 
copies by the fifteenth of the month 
should notify this office at once. We 
frequently get complaints from subscrib- 
ers three or four months after the publi- 
cation of a certain number, stating that 
they had failed to receive their copies. 
Under such circumstances we can not 
promise to supply the missing numbers. 
Failure to receive the magazine in many 
cases is due tosubscribers not notifying 
this office promptly of changes of ad- 
dress. Another matter that should be 
noted by subscribers is that where they 
expect their magazine to be forwarded 
from one post-office to another, postage 

must be left for this purpose, as required 
by law, otherwise the postal authorities 
will not forward it. 

ut 

The The year book of the 
Association American Forestry As- 
Year Book. sociation for 1904 was 

sent out to all members 
several weeks ago. Any one who has 
failed to receive a copy should at once 
notify the Secretary, Mr. Edward A. 
Bowers, P. O. Box 346, New Haven, 

Conn. We beg to call special attention 
to the cards which were enclosed in each 
book and to urge members of the Asso- 
ciation to obtain the signature of a new 
member on the same, and send to the 
Secretary. Hach member should be able 
to secure at least one new member, and 

this plan, if carried out, would strengthen 
the Association tremendously. Kindly 
lend a hand to forward the movement. 

Members will greatly facilitate the 
work of the officers of the Association 
and prevent confusion if they will 
promptly report any errors in their 

considerable expense and trouble in get- 
ting out this book and in trying to keep 
an accurate list of its members. The 
cooperation of all is therefore earnestly 
requested. 

om 

What Congress did for 
the forest interests of 

the country at the session just ended 
can be summarized in two words—it 
dodged. In addition to the usual lot 
of relatively unimportant bills affecting 
the forests of the United States, there 
were three before Congress that were 
of the first importance and in which the 
American Forestry Association, as an 
organization, was deeply interested. 
These were: The transfer of the admin- 
istration of the federal forest reserves 
to the Department of Agriculture, in 
order to combine all government forest 
work in the Bureau of Forestry, where 
it properly belongs; the repeal of the 
Timber and Stone act, which has been 
agitated for years, and, finally, a bill 
calling for an appropriation of $50,000 
for the building of roads and trails in 
the federal forest reserves. 

The first two of these measures are 
familiar to all readers of this magazine, 
as they have been backed by the Amer- 
ican Forestry Association for several 
years. The third was taken up this 
winter by Mr. Bowers, Secretary of the 
Association, in compliance with a reso- 
lution passed by the Association at its 
last annual meeting. This resolution 
called for an appropriation of $500,000 
by Congress to be expended in the mak- 
ing of roads and trails in the federal 
forest reserves. Such a move, it was 
felt, would result in immense improve- 

In Congress. 
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ment in the general administration of 
the reserves. These roads and trails 
would be of the greatest service in fight- 
ing forest fires. 

Mr. Bowers suggested that Congress 
be asked for only $50,000 for this pur- 
pose, to be available during the coming 
fiscal year, the idea being that Congress 
might not be willing to make such a 
large appropriation at the present time 
as the resolution called for. His sug- 
gestion met with the hearty approval 
of Secretary Wilson, of the Department 
of Agriculture, who referred it to the 
Secretary of (the Interiom for action: 
Secretary Hitchcock approved the mat- 
ter, and it was forwarded, through the 
Treasury Department, to the Commit- 
tee on Appropriations. 

All this was incorporated in Senate 
Document 273, copies of which were 
sent to all the vice-presidents of the 
Association. 

Congress took no action on this mat- 
ter, nor on any of the others, beyond 
postponing further consideration of 
them untilsome future time. It picked 
about the edges a little, but the general 
air of ‘‘do-nothing-at-this-session’’ that 
hovered over the capitol was too much 
for the efforts of those who interested 
themselves in trying to push these meas- 
ures to a successful issue. 

However, the Association has met 

defeat frequently in the past before 
finally gaining its point. There should 
be no let-up between now and the open- 
ing of the next session. Let your Sena- 
tors and Representatives know your 

opinions on these matters. ‘They will 
be taken up again promptly with the 
opening of the next Congress. 

oe 

Under the direction of 
State Forestry Commis- 
sioner Rothrock, the 

work of planting 50,000 additional locust 
trees for the Pennsylvania Railroad ‘at 
Conewago has begun. 

The first 50,000 trees, which were 
planted last fall, are now being trimmed. 
A month will be required to finish the 
work. 

Next fall the railroad company will 
plant 200,000 trees, and the following 

Planting a 
Tie Forest. 

May 

spring 600,000 trees. Two thousand 
acres of land will be required, and a tract 
of land one mile wide and three miles 
long will be covered. In the course of 
twenty years the company expects to get 

5,000,000 cross-ties from this vast forest. 

& 

Forest Firesin In the annual report of 
New Jersey. the state geologist there 

appear some interesting 
facts about tHe forest fires which oc- 
curred in New Jersey during 1903. 
F. R. Meier, who acted as consulting 
forester to the survey, made an investi- 
gation of the subject. Owing to the 
severe drought which prevailed in April 
and May, there were numerous and ex- 
tensive fires in various parts of the 
state. Mr. Meier’s examinations show 
that seventy-nine forest fires occurred in 
the state. The total of acres burned was 
85,046. Compared with 1902, there were 
fourteen more fires, but the burned 
tracts measured 13,804 acres less. The 
damage, however, was much greater, 
aggregating $305,744.50, as against 

$168,323 in 1902, an increase of about 
82 percent. This great increase in the 
loss is due in part to the fierceness of 
the fires, and also to the better class of 
timber burned. 

As’ to the causes of these fires) the 
investigation showed that locomotives 
started twenty-six; persons burning 
brush or grass, twenty-one ; smokers, 

seven ; children, six ; incendiary, three, 
and the balance originated from a va- 
riety of causes. The negligence of per- 
sons in burning brush resulted in the 
destruction of 49,197 acres and did dam- 
age to the extent of $169,494, the loss 
from one fire alone in Burlington county 
being $105,000. ‘Those set by locomo- 
tives caused a loss of $79,658 and cov- 
ered .19)521 acres. “These figures are 
interesting, inasmuch as, in the popular 
mind at least, the railroad is supposed 
to be the chief, if not almost the only, 
cause of forest fires. While it is true 
that many fires have been started by 
sparks from the locomotives, yet during 
the past season only one-third of the 
fires in New Jersey originated in this 
way, and these caused only about one- 
fourth of theloss. Negligence in burn- 
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ing brush and grass, particularly on 
windy days, started one-fourth of the 
fires, burned nearly 60 per cent of the 

total acreage, and did more than 50 per 
cent of the damage. In view of these 
facts, it is evident that there is need for 
a more rigid enforcement of the law in 
reference to forest fires, particularly of 

those provisions which forbid the burn- 
ing of brush, grass, etc., without main- 
taining a sufficient watch to prevent it 
spreading. 
‘Atlantic county suffered the most from 

forest firesin 1903. Nearly 25,000 acres 
of timber were swept off, and the loss 
figured up $75,205. 

Union county had one fire. Three 
acres were burned over, and the loss 
was estimated at only $1.50. 

* 

California A special meeting of the 
Water and California Water and 
Forest Forest Association was 
Association. held Saturday, April 

23, in the Chamber of 
Commerce rooms at 307 Sansome street, 

President W. H. Beatty in the chair, to 
elect officers for the ensuing year and 
consider the reports of various men who 
have been inthe field. A delegation of 
the Outdoor Art League appeared be- 
fore the association asking for coOpera- 
tion in saving the Calaveras big trees to 
government ownership. 
Among the reports read was one by 

HK. T. Perkins, of the United States 
Geological Survey, on the Colorado 
River and its Possibilities; by H. E. 
Greene, of Los Angeles, on the Sacra- 
mento and its Tributaries; by J. A. C. 
Clausen, of the United States Reclama- 
tion Bureau, on the Inyo, and by Pro- 
fessor Samuel Fortier, of the State Uni- 
versity Department of Agriculture, on 
Irrigation and Agriculture. A paper 
by Gifford Pinchot, of the Forestry De- 
partment, on Special Phases of Forestry 
in California, was also read. 

For the Outdoor Art League Mrs. 
Lovell White appeared with a large 
committee of ladies. They read a letter 
from Secretary Wilson stating that he 
would be glad to seek a practicable 
plan of saving the Calaveras big trees 
to the government, and asked the asso- 

FORESTRY AND IRRIGATION 195 

ciation to indorse their plan of having 
a joint federal and state board to ap- 
praise these trees for future purchase 
or condemnation by the United States. 
The association agreed to this, and 
passed resolutions indorsing the plan 
and requesting the Department of the 
Interior to arrange some way in which 
this could be done. 

Other interesting and valuable papers 
besides those mentioned, were read at 
the afternoon session, and the govern- 
ment was asked to continue its present 
plan of testing timberin California. At 
the election of officers all the old officers 
were reelected, Charles Laton being 
chosen on the advisory board,vice W. E. 
Smythe, resigned. President William 
H. Beatty announced that the» next 
meeting would be the regular one in 
December, and late in the afternoon the 
association adjourned till that day. 

In a discussion during.the session of 
proposed legislation on water rights it 
developed that the association was di- 
vided on its expediency, President Be- 
atty deprecating any attempt at change 
and Judge John D. Works, of Los An- 
geles, favoring a revision of present 
laws. 

* 

With the advance of 
spring and summer come 
notices of forest fires of 

a minor degree of destructiveness as 
yet, but gradually growing more and 
more disastrous as the season of their 
destructiveness reaches itsheight. The 
most serious fire so far this season has 
been raging in the Sierra Madre Moun- 
tains of Mexico, about 150 miles from 
El Paso, Texas. ‘The fire started about 
a week ago, and has since traversed an 

area covering many miles, in places 
sweeping the hills clean of valuable 
timber in the game and forest preserve 
country. Second in point of destruc- 
tiveness were the fires which have been 
consuming valuable timber in the Pine . 
Mountain district of Kentucky. Forest 
fires of more or less disastrous degree 
have been prevalent during the entire 
month in many sections of North Caro- 
lina. Much valuable standing timber 
and 800 cords of lumber were destroyed 

Forest Fire 
Recosd. 
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in a fire which broke out on April 22 
in Dinwiddie county, Virginia, in the 
vicinity of Ford’s depot, on the Norfolk 
and Western Railroad. 

5d 

By the recent death of 
Mr. William M. Canby 
the American Forestry 

Association loses one of its most valu- 
able members. He was for several 
years vice-president for the State of Del- 
aware, and at all times took a great in- 
terest in the work of the association. 
Mr. Canby was one of Delaware’s fore- 
most citizens, prominent in business and 
in many charities. He always took a 
deep interest in outdoor life, and was 

president of the Delaware Field Club 
for a number of years. He was trustee 
of the fund set apart by his friend, Pro- 

fessor Asa Gray, the famous botanist, 
for the promotion of the study of botany 
in this country. 

Sargent’s Sz/va of North America 
says concerning Mr. Canby : 

‘“Crategus canbya grows in hedges 
and thickets in the neighborhood of 
Wilmington, Delaware, where it was 
first noticed in October, 1898, by Mr. 

William M. Canby, and on the shores 

of Chesapeake Bay in Cecil county, 
Maryland. It grows also in the mead- 
ows of Tohickon Creek at Quakerstown, 
Pennsylvania, and on Tenicum Island, 
at Haddington, and Gray’s Ferry, Phil- 
adelphia.’’ 

He acquired a taste for botany early 
in life from relatives and afterward in 
school. Since 1858, when he visited 
Florida for the first time in search of 
plants, he had been an active and assid- 
uous collector in many parts of the 
United States during long and frequent 
journeys, and his specimens, which have 

been distributed with a lavish hand, are 

found in all the large herbaria of the 
world. His own herbarium of about 
30,000 specimens, the harvest of many 
years of work in the field, supplemented 
by liberal purchases and by exchanges, 
having outgrown the space at its dis- 
posal, is now in possession of the College 
of Pharmacy of New York. Since 1893 
Mr. Canby had been engaged in form- 
ing an herbarium for the Natural His- 

William M. 
Canby Dies. 
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tory Society of Delaware, which now 
contains about 13,000 species. Canbya, 
a genus of delicate and interesting an- 
nual plants of the poppy family, natives 
of the deserts of the West, dedicated to 
him by his friend, Asa Gray, will recall 
to botanists the name of Canby and his 
important and unselfish labors in indors- 
ing the knowledge of the American flora. 

ed 

The twentieth semi-an- 
nual meeting of the Kan- 
sas State Horticultural 

Society, to be held at Dodge City, Kan- 
sas, on May 11 and 12, will have a num- 
ber of features which should prove 
instructive and valuable to those inter- 
ested in forestry and irrigation in Kan- 
sas. Several representatives of the 
Bureau or Forestry will be present and 
read papers on various phases of for- 
estry in Kansas and elsewhere, and 
several other prominent speakers will 
talk on irrigation and its application in 
various fields of agriculture. The pro- 
gram for the two days’ session contains 
the following addresses on forestry and 
irrigation : 

‘Report of Work and Conditions 
of the State Forestry Station,’’ Hon. 
Robert M. Wright, State Forestry Com- 
missioner ; ‘‘ Work of the United States 
Bureau of Forestry in Kansas,’’ Wil- 
liam L,. Hall, Bureau of Forestry ; ‘‘Re- 
port on Irrigation in Western Kansas,”’’ 
I. L. Diesem, Garden City ; ‘‘ Forestry 

as Applied to the Development’of Kan- 
sas,’’ Geo. W. Tincher, Morris county ; 
‘‘Commercial Forestry: Catalpa Cul- 
ture as\an Investment:;”’ ©\Sheltes 
Belts and Windbreaks,’’ Dr. G. Bohrer, 
Rice county ; ‘‘ Trials of Fruit Grow- 
ing in the Semi-arid Region,’’ Nicholas 
Mayrath, Dodge City ; ‘‘ The Hope of 
the Semi-arid Region,’’ Hon. F. Du- 
mont Smith, State Senator, Edwards 
county ; ‘‘ Need of Forest Culture,”’ 
Representative Victor Murdock ; “‘ Pro- 

gress of Forestry in United States,”’ 
with stereopticon views, etc., William 
L. Hall, Bureau of Forestry ; ‘‘ Fruit 
Growing with Irrigation,’’ C. H. Long- 
streth, Lakin, Kearny county ; ‘‘ For- 

estry Planting in Western Kansas,”’ 
R. S. Kellogg, Bureau of Forestry ; 

Kansas 
Meeting. 



1904 

‘“Commercial Fruit and Vegetable 
Growing with Irrigation,’’ Hon. J. H. 
Crowley, State Senator, Rocky Ford, 
Colorado ; ‘‘ The Reclamation Law and 
its Application,’ M. C. Hinderlider, 
engineer, U. S. Geological Survey ; 
‘‘Insect Enemies of Kansas ‘Trees,’’ 
Prof. E. A. Popenoe, Chair of Entomol- 
ogy, Kansas State Agricultural College ; 
‘* Forestry in its Relation to Climate,’’ 
Prof. I. D. Graham, associate editor of 
Kansas Farmer ; ‘‘ What I Know About 
Trees,’’ Joseph Mellechor, Ford county; 
‘‘Woodlot for the Kansas Farmer,’’ 
R. S. Kellogg, Bureau of Forestry. 

at 

Michigan Wesley Bradfield, a stu- 
Appoints dent of forestry in the 
State Forester. senior class of the Uni- 

versity of Michigan, has 
been appointed forester by the Michigan 
State Forestry Commission. He will 
serve on the state forest reserve in Ros- 
common county. Fifty thousand white 
pine seedlings have been purchased and 
will be set out on the reserve this spring ; 
and in addition seed will be sown to fur- 
nish the state with its own plants after 
this year and next. 

* 

General Engineer C. H. Fitch 
Reclamation has been directed by the 
Notes. Chief Engineer of the 

Reclamation Service to 
take charge of the work of that bureau 
in South Dakota and adjacent areas. 
The most important piece of work under 
Mr. Fitch’s charge this season will be 
the completion of the surveys and the 
beginning of construction, if found fea- 
sible, on the Bellefourche project. 

Mr. Raymond F. Walter will be con- 
tinued in charge of the investigation 
and surveys on this project, occupying 
a position analogous to that of con- 
structing engineer. Mr. Fitch will 
have generalsupervision also of surveys 
and reconnaissance on the Big Horn 
project on Crow Indian Reservation, 
on the Fort Buford project in North 
Dakota, preliminary surveys on the 
Bitterroot project, the Lake Basin pro- 
ject, the Sun River project in Montana, 
and the surveys of New Fork and Green 
River project in Wyoming. 
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A competent engineer will be sent 
soon into western Montana to make a 

general examination of the opportunities 
of reclamation, particularly of the char- 
acter of land ownership, and ascertain 
the views of the persons owning re- 
claimable lands regarding the construc- 
tion of an irrigation work thereon by 
the government. 

With the passage of the Crow Indian 
bill the Reclamation Service will start 
a field party at work making a thorough 
investigation of the possibility and fea- 
sibility of a comprehensive irrigation 
system for the lands thrown open for 
settlement on this reservation. 

Citizens in the Lower Yellowstone 
valley are showing commendable inter- 
est in the plans of the government for 
the construction of what is known as 
the Fort Buford irrigation project. 
Numerous letters have been received 
from organizations and citizens in the 
valley urging upon the government the 
continuance of its work in that section, 
and indicating that the land owners are 
generally approving the project and will 
cooperate with the government in every 
way to insure its success. 

Congressman Dixon has presented 
numerous petitions and in person has 
urged the continuance of the work. 
The Northern Pacific Railroad Com- 
pany, which owns some land in this 
valley, has agreed to cooperate with the 
government to the fullest extent, and 
will dispose of such tracts as are under 
the proposed canal, under regulations 
of the Reclamation Act, to dona fide set- 
tlers only. 

* 

Agricultural In the creation of forest 
Land in Forest reserves it frequently 
Reserves. happensthatsmall parks 

or open valleys in the 
mountains are included, and that these 

are desired by individuals for stock 
ranches, or for cutting wild hay, or for 

similar agricultural purposes. The ar- 
gument is made that such agricultural 
lands should be excluded from the forest 
reserves, and that the boundaries should 
be drawn along the narrow valleys ex- 
tending up into the mountains. 

As a general proposition, it is agreed 
that agricultural lands should be ex- 



FORESTRY AND IRRIGATION 

HON. HLON R. BROWN, 

STATE SENATOR FROM THE THIRTY-FIFTH NEW YORK DISTRICT. 

Senator Brown has been conspicuously active in the legislature this year in forwarding measures 
looking to the welfare of New York forests. 

cluded from forest reserves, but there is 
a side to the question which is fre- 
quently overlooked by those advocating 
the exclusionof suchlands. As arule, 
these areas are at high altitudes and are 
useful mainly for producing wild hay. 
The little mountain streams can readily 
be diverted upon these lands, the water 
spread over the surface, and forage crops 
obtained. 

Some of the water thus applied finally 
returns to the stream by percolation, and 
serves to maintain the summer flow, but 
from one-half to two-thirds of it is lost by 
evaporation, and the little tributaries 
which swell the main stream are practi- 
cally cut off. In case of a river whose 
flow is entirely appropriated for the use 
of lands in the lower valleys, this results 
in very serious losses. Forevery acre of 
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wild hay irrigated in the mountains, 
there is lost the higher-priced product of 
an acre of far better land in the valley. 

This condition is being gradually rec- 
ognized, and less weight is given to the 
ery of those who would exclude all agri- 
cultural lands from the forest reserves. 
The streams of the arid region have 
far greater value in the development of 
the low-lying lands in the broad valleys 
at the foot of the mountains, and their 
waters should be conserved in every pos- 
sible way, not merely to protect the 
prior rights, but because such lands have 
greater economic value to the whole 
country. 

The officers in charge of the designa- 
tion of boundaries of forest reserves 
must bear in mind these conditions and 
give less heed to the demands for exclu- 
sion of these high agricultural lands, if 
by so doing they will jeopardize the 
rights and needs of the better lands at 
the foot of the mountains. 

* 

Selecting The public has only just 
Supervising begun to appreciate the 
Engineers. stupendous character of 

the work of the Recla- 
mation Service in the construction of 
some of the largest dams and canals in 
the world. Difficult problems of con- 
struction confront the engineers, prob- 
lems involving new and unsolved ques- 
tions and presenting physical features 
as yet little understood. 

Manifestly only engineers of broad 
training and wide experience in actual 
construction in the West are competent 
to supervise and direct these great works. 
The selection of the supervising engi- 
neers of the service, whose entire atten- 
tion must be devoted to the important 
work of construction, is being made 
with particular care, after full considera- 
tion of all the requirements. These 
engineers must supervise the district en- 
gineers and see to it that each is provided 
with necessary advice and assistance 
from the consulting engineers. It is 
appreciated that no man could cover the 
whole ground and do justice to the im- 
portant work, and therefore a number 
of supervising engineers are employed, 
the territory of each being designated 
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in accordance with the needs of the 
service. 

For California and adjacent areas Mr. 
J. B. Lippincott, of Los Angeles, Cali- 
fornia, is the supervising engineer. He 
has had wide experience in matters per- 
taining to planning and the construction 
of systems of water supply, and is thor- 
oughly familiar with the conditions pre- 
vailing upon the Pacific coast, having 
been consulting engineer in a number of 
important projects. 

For the Northwest in general the 
supervising engineer is Mr. Hiram N. 
Savage, formerly of southern California. 
Mr. Savage has had to do with the con- 
struction of the largest dams built for 
water storage for irrigation in the United 
States. 

For Arizona and adjacent areas the 
supervising engineer is Mr. Arthur P. 
Davis, whose name is familiar through- 
out the West. Mr. Davis designed the 
principal works for the great storage 
reservoir on Salt River, Arizona, rank- 
ing among the foremost of such works 
in the world. 

Other supervising engineers are being 
provided as necessity arises, the sphere 
of control of each being adjusted so that 
no one man may be overloaded with the 
engineering details. 

The various engineers and assistants 
are selected and assigned to duty in 
accordance with their skill and experi- 
ence, and after careful study of the 
necessity for each man given by the 
supervising and consulting engineers. 
Great care is taken to see that no more 
men are employed in the Reclamation 
Service than are actually needed for 
present examination and for future con- 
struction. 

By providing these safeguards and 
distributing the responsibilities among 
well-known and efficient engineers, it is 
believed that the deserved confidence of 
the people and of Congress can be re- 
tained and the best results secured at 
the least possible outlay. Chief Engi- 
neer Newell’s care along this line is 
typical of his handling of the reclama- 
tion work from its inception. The re- 
sult is that the work has gone forward 
rapidly and effectively, thereby disap- 
pointing the various critics who at the 
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beginning were so ready to predict 
failure for this important public service. 
The farther it goes the more thoroughly 
we are convinced that it is in the right 
hands. 

* 

District Engineer T. A. 
Noble, of the Reclama- 
tion Service, at Spokane, 
Washington, has been 

instructed to proceed to make the neces- 
sary investigations at the earliest possi- 
ble date concerning the development of 
the Yakima Valley, to ascertain whether 

the opportunities for irrigation works 
there are of such a character as to war- 
rant the beginning of a large govern- 
ment work in this valley. 

To Examine 
Yakima 
Valley. 

The investigation will be for the pur- . 
pose largely of securing a better knowl- 
edge of the physical conditions of this 
region. The Department at this time 
is not fully informed as to the extent to 
which development may be carried, the 
general location of the irrigable lands, 
or the character of the ownership of 
these lands, whether public or private. 

rd 

Looking to The Chief Engineer of 
Oregon's the Reclamation Service 
Greatness. has received an inter- 

esting letter from Mr. 
F. M. Chrisman, of Silver Lake, Ore- 
gon, describing the numerous natural 
advantages of the Northern Lake coun- 
try and urging its early consideration 
by the engineers of the service. 

Mr. Chrisman describes this region 
as one of unusual attractions and pre- 
senting numerous favorable sites for 
the construction of irrigation works. 
He calls attention to the fact that the 
water of Summit Lake, Davis Lake, 
and the upper waters of East and West 
Deschutes can be readily diverted toa 
very large area in that section of the 
state. He believes each of these lakes 
can be readily formed into a large stor- 
age reservoir, furnishing an ample sup- 
ply for the irrigable lands under them. 

According to Mr. Chrisman, the ben- 

efit derived from such a government 
work would be to make homes for at 
least 10,000 people, and make product- 
tive an immense area of arid land now 
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practically worthless. As the lands of 
the proposed forest reserve in this re- 
gion are to be definitely settled this 
summer, he deems it advisable that a pre- 
liminary investigation should be made 
at once in connection with the forestry 
work. Mr. Chrisman believes that 
under the impetus of a government work 
the Northern Lake region would be 
the center of the whole state in the near 
future. Itisa natural alfalfa country 
wherever water can be placed on the 
sagebrushplains. Barley andoats yield 
abundantly whenirrigated,and the grow- 
ing of fruit has proved successful. 

An investigation will be made early 
this season by the government engineers 
to determine the feasibility of construct- 
ing a large irrigation work there. 

&* 

In Oklahoma. In the furtherance of 
its promise to thor- 

oughly investigate the possibility and 
feasibility of government irrigation 
works in Oklahoma, the Reclamation 

Service has ordered Hydrographer Rus- 
sell to establish gaging stations in the 
western part of the territory, at Ken- 
ton, Beaver City, and such other points 
in that vicinity as are best suited for 
the purpose on the Cimarron and Bea- 
ver rivers. 

& 

The University of Mich- 
igan has received from 
Mi Artin Eli ron 

Saginaw, one of its regents, a deed to 
8o acres of land near Ann Arbor, the 
tract to be known as the Saginaw For- 
est Farm. Besides being admirably 
adapted to seedbed, nursery, and model 
plantation work, the farm contains a 
small lake well suited to furnish the 
water required by the University, should 
this ever become desirable or necessary. 
It is intended that work shall begin on 
the farm during the coming spring. 
This beginning effort will include: (1) 
The planting of a considerable variety 
of trees in order to test their adaptabil- 
ity.to, this region: (2) the starting 
of a number of seedbeds to demonstrate 
seedbed methods to the classes in silvi- 
culture, and also to serve as object les- 
sons to the many visitors interested in 

Gift to Forest 
School. 
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forest improvement. (3) A number of 
model plantations of both conifers and 
hardwoods to serve as demonstration 
areas for the students. Upon these 
areas will be shown the results of va- 
rious methods of planting, as well as 
more advanced silvicultural operations, 
such as cutting the hardwoods at the 
end of their first, second, or third year 
in order to discover the best time to set 
them to sprout for post and pole timber. 

The tract contains a great variety of 
soils and topography, including good 
wheat land, poor gravel, and gullied 
soils, and for this reason it is one of the 
best adapted locations which can be 
found anywhere in this vicinity for the 
purpose in view. 

Inasmuch as a large part of Michi- 
gan’s forestry work must of necessity 
consist of the re-establishment of the 
forest rather than the care of existing 
woodlands, the Forest Department of 
the University, and with it the whole 
State of Michigan, is to be congratu- 
lated on this admirable and timely gift 
by one of its most liberal and thought- 
ful men. This generous gift might 
well be imitated by others in Michigan, 
as well as elsewhere. Large areas of 
waste lands have reverted for taxes or 
are otherwise useless to their owners. 
Why not turn them over to some safe 
institution for forestry purposes, and 
thus have them render the double serv- 
ice of growing valuable material and 
at the same time of assisting education 
in a direction so much needed at the 
present time? 

Mr. Hill is an indefatigable worker 
in the interests of forestry, especially 
with a view to improving conditions in 
his own State of Michigan. He has 
for several years been rendering most 
valuable service as a member of the 
Michigan State Forestry Commission 

and the American Forestry Association. 

4 

Hydro- A forthcoming report of 
Economic the United States Geolog- 
Studies. ical Survey will contain 

valuable data concerning 
the use of water in the manufacture of 
paper. 

The strawboard investigations show 
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that the relation of strawboard waste to 
water supply is particularly strained in 
the States of Ohio, Indiana, and IIli- 
nois. The object of the investigation 
made by the survey in Indiana was to 
bring the strawboard company to a re- 
alization of the fact that the enormous 
waste of the valuable cellulose which is 
carried away and causes trouble is un- 
necessary, and that pollution by straw- 
board waste can be removed if the 
method of strawboard manufacture is 
changed. The valuable materials which 
are now carried away in waste waters 
to the pollution of the streams may be 
retained and converted into strawboard. 

& 

The World’s Fair Com- 
missioners for the State 
of Oregon have secured 

a large fir log from Clatsop county. It 
is by no means an unusually large tree, 
although it measures nine feet in diame- 
ter at the butt. The section sent is 28 
feet in length, scales 12,000 feet of lum- 
ber, and weighs 46,750 pounds. The 
tree was 431 years old and measured 200 
feet to the first limb. 

oe 

Not Unusual 
for Oregon. 

Important The United States De- 
Experiment partment of Agriculture 
Station. has decided to establish 

a Plant Introduction 
Garden and Experiment Station at 
Chico, California. Contracts for the 
necessary land have been closed and 
work has been begun on what will un- 
doubtedly be the greatest institution of 
its kind in America and perhaps in the 
world. A beginning will be made with 
ninety acres, but it is the intention of 
the department to extend the area as 
the needs of the institution require. 
The garden will be devoted to experi- 
mental culture of the plants introduced 
from various parts of the world, and to 
a careful study of plant life. 

Such an institution has long been 
contemplated by the Department of Ag- 
riculture. California was selected for 
its location on account of climatic con- 
ditions, which admit of the culture of 
tender plants from the tropics and of 
northern products as well. The ideal 
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location for such an institution is that 
which admits of the successful cultiva- 
tion of the widest possible range of pro- 
ducts, andthe commission intrusted with 
the duty of selecting the site believe they 
have found it at Chico. 

This commission was composed of 
Prof. P. H. Dorsett, government ex- 
pert, who will have charge of the insti- 
tution, and Prof. A. V. Stubenrauch, of 
the University of California. They spent 
months in making a careful study of con- 
ditions affecting plant life in various por- 
tions of the state, visiting and carefully 
inspecting each locality likely to prove 

‘available. The decision in favor of Chico 
was reached sometime ago, but the site 
selected could not be secured and another 
tract had to be chosen, which has now 

been done and the purchase consum- 
mated. 

Chico is situated near the eastern 
border of the great Sacramento Valley, 
75 miles north of Sacramento, the state 
capital, and was the most northerly 
point considered by the commission. 
Climatic conditions in California are 
affected but little, if at all, by conditions 
of latitude, the orange, the lemon, and 
the olive being staple products of a dis- 
trict that measures fully 500 miles north 
and south. 

* 

California The stream-gaging work 
Hydrography. of the U. S. Geological 

Survey, in cooperation 
with the State of California, is under 

the charge of Mr. S. G. Bennett, engi- 
neer, whose headquarters are in the 
Rialto Building, San Francisco. Be- 
tween forty and fifty river stations are 
being maintained and daily records of 
flow kept. These extend from the 
Oregon line to Mexico, and cover all the 
principal streams of the state. In addi- 
tion, an extended series of low-water 
measurements of the mountain tribu- 
taries or streams is made annually. 

During the past yeara publication en- 
titled ‘‘ California Hydrography’’ has 
been issued by the Geological Survey. 
This contains 500 pages of closely tabu- 
lated records of stream flow observed in 
the State of California, and contains 

not only the records of the Geological 
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Survey, but all of the data that is avail- 
able from any other source bearing on 
this subject. It also contains records of 
the evaporation, floods, discharge, etc. 
The rainfall in the higher mountains of 
California is given particular considera- 
tion, and records of rainfall stations at 
elevations above 1,000 feet are presented, 
together with a map showing the esti- 
mated position of the rain curves of the 
state. 

& 

Public Service. Apropos of a bill that 
was before Congress this 

winter asking for an appropriation of one 
million dollars to be used in the erection 
of a building for the United States Geo- 
logical Survey, some ill-informed news- 
paper correspondent has been lamenting 
the extravagance of Director Walcott in 
appointing Mr. George F. Kunz to be 
‘“ Radium Comniissioner ’’ at the Louis- 
iana Purchase Exposition. His lamen- 
tations have so reverberated through the 
country press that it seems only fair to 
Director Walcott, Mr. Kunz, and the 
public to explain that Mr. Kunz is giv- 
ing his services as a radium expert to 
the Survey and the nation without any 
expectation of reward except that which 
may come to him with the conscious- 
ness of good citizenship. It behooves 
the critics to inquire first whether they 
may not be maligning their own bene- 
factors before they begin to rail at offi- 
cials for appointing ‘‘ commissioners to 
exploit solium, the X-ray, liquid air, 
bottled sunshine, paleontology, and bal- 
loonacy.’’ 

Even a million-dollar building is not 
the extravagance it may seem to be. 
The twenty-fourth annual report of the 
Director of the Survey shows that the 
Survey was obliged to expend the con- 
siderable sum of $28,400 for office rent 
during the fiscal yearfrom July 1, 1902, 
to July 1, 1903. One does not need to 
be an expert bank accountant to calcu- 
late that under the operation of the 
principles of compound interest the 
government might to-day be the richer 
by the value of its building had it erected 
a million dollar structure for the use of 
the Survey when that bureau was first 
established, a yuarter of a century ago. 
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DR. JOSEPH TRIMBLE ROTHROCK, 

COMMISSIONER OF FORESTRY FOR PENNSYLVANIA. 

ENNSYLVANIA is the first of our states to adopt and put in operation a rational forest 
P policy. The people and the law-making body of the state are thoroughly in sympathy 

with the idea and act in unison. This highly desirable state of affairs is in a great 
measure due to the ability, tact, and great public” spirit of Dr. Joseph T. Rothrock, who has 
been Commissioner of Forestry since the creation of that office. He has devoted himself 
unselfishly to this great work, and the best evidence of his success is the general confidence he 
has won from the public and the free hand he is given in forest matters by the state authorities. 
Dr. Rothrock was born at McVeytown, Pa., on April 9, 1839. He graduated at Harvard with 
the degree of Bachelor of Science in 1864, and received the degree of Doctor of Medicine at the 
University of Pennsylvania in 1867. Dr. Rothrock was captain of Company E, 20th Pennsyl- 
vania Cavalry, during the Civil War, and was wounded at Fredericksburg. In 1877 he was 
appointed Professor of Botany at the University of Pennsylvania. He is the author of ‘‘ Vacation 
Cruisings,’’ ‘‘Botany of the Wheeler Expedition,’’ ‘‘ Flora of Alaska,’’ ‘‘ Revision of North 
American Guarinez,’’? Proceedings of the American Academy; and Pennsylvania Forestry 
Reports, 1895, 1896, 1897. He has from the first been one of the most active promoters of the 
Pennsylvania Forestry Association, which organization includes in its membership several 
thousand of the most public-spirited citizens of the state, and which has been a great factor in 
moulding public opinion in connection with forest matters. 



THE AMERICAN FORESDER: A:T a WORSE 

A NEWCOMER IN OUR NATIONAL LIFE WHO 
HAS ONE OF THE MOST VITAL INTERNAL 
PROBLEMS OF THE COUNTRY TO SOLVE. 

BY 

ROBERT. V. R. REYNOLDS. 

HE forester is a newcomer in the 
field of American workers. Al- 

though a number of articles with regard 
to his work have been published from 
time to time, the majority of people 
across the country have as yet only 
vague ideas in regard to the qualifica- 
tions required for satisfactory perform- 
ance of his duties, or what he actually 
does when in the field. 

The need of men thoroughly trained 
and competent to handle the problems of 
this new profession has been realized in 
America for only afew years, and it 
has found Americans very meagerly 
prepared to take up the heavy task of 
properly handling their forests with re- 
gard to the necessities of the present 
and coming generations. With onlyone 
or two exceptions, the men who stand 
in the first class today have been trained 
abroad, and can be counted on the 

fingers of both hands. 
in preparation we find perhaps sixty 
men who have had considerable training 
in American schools and several years’ 
experience under the guidance of the 
men first mentioned. There are as many 
more who have had either the training 
or theexperience, but not both. Finally, 
there isa number of well-educated men 
who have a smattering of the subject 
gained through slight experience and 
reading. Altogether, the really useful 
men count up to little more than 200 in 
the states and the Philippines. 

The requirements are severe. Asin 
other kinds of engineering, a man may 
do good work in the schools and be 
worth very little until he has had expe- 
rience, or else upon taking up practical 
work he may prove to be lacking in the 
requisite push or stamina, or those es- 
sential qualities which alone can put 
theory into practice. 

Next to them | 

There are at least five qualifications 
which are valuable to a man who takes 
up this profession, intending to make 
it a thorough success in future years, 
taking into consideration the competi- 
tion which is about to commence. 

First. He should be of sound body, 
fair habit of health, and temperate, 
otherwise the exposure, fatigue, and 
privations which he is very likely to 
encounter will bring his activities to an 
untimely end. 

Second. He should be a college gradu- 
ate. 

Third. He should be a graduate of a 
forest school. 

Fourth. He should have the widest 
possible experience, at least in tem- 
perate regions, including a tour of in- 
spection through the instructive forests 
of Germany and other progressive Euro- 
pean countries. 

Fifth. He must have good, practical 
common sense, or all the rest is worth 
but little. 

While it is not practicable to insist 
upon all these qualifications at present, 
there is little doubt that they will some 
day be much more rigidly demanded 
than now. In fact, the signs of the times. 
already indicate such a state of affairs, 
especially in the government service. 
A very large majority of American 

foresters are in the government service. 
The Bureau of Forestry of the U. S. 
Department of Agriculture has been the 
training school which has developed a 
great many useful men by the drill of 
practical work. ‘The forest schools re- 
cently established have contributed 
much to the personnel of the Bureau, 
but can not give that final test of actual 
service which alone can determine a 
man’s value and make him efficient and 
self-reliant. 

(204) 
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Under these conditions it is very natu- 
ral that the forest schools have acted to 
a large extent as feeders for the govern- 
ment service, and have patterned their 
courses according to the needs of the 
Bureau as developed in actual service 
all over the United States, and it fol- 

lows that with a few exceptions the 
Bureau operations hereinafter described 
are typical of similar work as carried on 
by all foresters in the country. 

The European forester, with centuries 
of precedent to guide him, is at a great 
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The European’s very weight of learn- 
ing would militate against him if he were 
confronted bya task such as the Ameri- 
canis now beginning. He has never been 
compelled to face entirely novel condi- 
tions. By long habit of following rules, 
his methods have taken on the mechan- 
ical exactness of his checkrowed wood- 
lands and the comparative absence of 
need for progressive thought in latter 
days has resulted very much as might 
be expected, with some brilliant excep- 
.tions. 

FORESTERS’ CAMP IN IDAHO. 

advantage, so far as his work is con- 
cerned, compared with his American 
cousin. His work was an exact science 
long before he was born. He has only 
to consult the authenticated records 
of thorough and comprehensive forest 
study to obtain data which might cost 
the American months or years of inves- 
tigation. As aconsequence he can make 
accurate predictions, which reduce busi- 
ness risks to a minimum, provided he 
is not asked to go outside of his own 
bailiwick. At this point the disparity 
ends. 

The Yankee, on the other hand, is the 
same energetic, inventive pioneer that 
his great-great-grandfather was before 
him. Lacking in many cases the erudi- 
tion of his trans-Atlantic prototype, he 
attacks a new set of conditions with mind 
unhampered by dogmatic opinions of 
what must necessarily be done, and he is 
going to succeed in the gigantic task be- 
fore him through adapting his methods 
tocircumstances. ‘These statements are 
intended neither as derogation of the 
one nor flattery of the other, but as an 
expression of recognized facts. Each 
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man is more successfulin his own work 
than the other probably could be. 

The forest work done in this country 
has gone far enough to show the neces- 
sity for an American system of forestry 
based upon sound principles and thor- 
ough knowledge of their local appli- 
cation. Forestry in America differs* 
from forestry in Europe in details and 
policy, just as does forestry in India. 
European forests are rich in suggestion 
for American foresters, but the effort 
must be to build up an American for- 
estry in harmony with American condi- 
tions, rather than to apply, under these 

conditions, a form of forestry which is 
the direct result of local factors funda- 
mentally different. 

The United States is not only a virgin 
field to the forester, but also an ex- 
tremely difficult one. 

It is impossible here, as might happen 
under a strongly centralized govern- 
ment such as Germany has, to remedy 
the faults of our forest policy promptly 

* The American work which most closely ap- 
proaches the European idea of forestry is the 
preparation of plans for management of wood- 
lots. 
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and efficiently by law. Our President 
deplores the injury that is constantly 
being done to the national interests, but 
can not prevail against individual selfish- 
ness and ignorance, provided there is 
enough of it to block the ways in Con- 
gress. 

The great extent of the country mul- 
tiplies the difficulties, both on account of 
the enormous area and the variety of 
climates to be found. Each region has 
its own peculiarities of timber and 
growth resulting from myriad combina- 
tions of latitude, altitude, and rainfall, 
varying from tropical to arctic, from the 
line of eternal snows to points below sea- 
level, and from practically no precipita- 
tion to more than roo inches annually. 
Counting in the Philippines, the total 
list of woody species amounts to more 
than 1,200, of which at least 135 are 
merchantable. 

Naturally the study of such a mass 
of material and the establishment of 
scientific treatment of merchantable 
forests on such a territory can only be 
attempted by some such organization 
as the Bureau of Forestry. - There are 
two such bureaus—one in the Philip- 

ay 

INITIATING A NEW MAN. SOUTH DAKOTA. 
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COUNTING RINGS OF ANNUAL GROWTH WITH A LENS. 

pines and one at Washington—under 
different departments and having no 
official connection. An explanation of 
the work of the tropical bureau was 
given in FORESTRY AND IRRIGATION 
for April by Mr. Wilhelm Klemme. 

The work of the Bureau at Wash- 
ington is divided conveniently as fol- 
lows: Into preparation of working 
plans, surveys of forest reserves, the 
extension of forest areas by planting 
and otherwise, and investigation of for- 
est products. Each of these branches 
of work corresponds to an official divis- 
ion of similar name. 

The most extensive branch of activity 
is the preparation of working plans for 
large tracts of forested lands. A work- 
ing plan, it may be said, is a carefully 
thought out scheme for the treatment 
of a specified area of woodland, based 
on a study of past and present condi- 
tions of growth and designed so to sup- 
plement and aid natural conditions that 
the forest shall continually produce and 
yield the largest quantity and the best 
quality of wood possible. 

In order to make such a plan, two 
main facts must be ascertained—the 

present amount of wood standing and 
the amount of increase by growth each 
year. 

The observations which must be made 
are of two kinds, known as forest sur- 

veys and stem analyses. 
By means of the former the diameter 

of the trees on about one-twentieth of 
the total area is actually measured with 
large calipers. All the trees are cali- 
pered 33 feet on each side of compass 
lines run across the forest, either parallel 
or in a zigzag manner from one side to 
the other. Calipering thus for a mile 
along the line covers 8 dcres. From 
such records may be’ obtained an aver- 
age of the entire area, which is believed 

to vary by not more than one-tenth from 

the actual stand. Wherever the com- 
pass lines cross streams, strike the edge 
of the timber, or traverse slopes, notes 

of the distances are taken, which are 

the data by which a very fairly accurate 
timber map is drawn. 

Attention is also given to the value of 
streams for driving, the chances for 

splash-dams, camp sites, railways, and 
roads, and a mass of information is thus 

collected which may prove of the greatest 
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assistance in directing logging opera- 
tions. Intaking stem analysis the men 
need to have the trees felled and cut into 
logs. Forthisreason they follow up the 
loggers at work whenever possible, al- 
though sometimes they have to cut and 
section the trees for themselves. First 
they count and measure the rings of 
annual growth on the stump or the butt 
log to learn the age of the tree and its 
rate of growth in each decade of its life. 
Sometimes, especially in hardwoods, the 
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the contents of an averagetree and mul- 
tiplying by the number of trees ascer- 
tained from the surveys. 

The mass of wood which a tree adds 
to its bulk during any period of its life 
may, for practical purposes, be consid- 
ered as a hollow truncated cone. ‘The 
volume of this conical tube of wood may 
be obtained by calculating the volume 
of a solid truncated cone of the same 
dimensions and subtracting from it the 
volume of the similar interior figure 

FOREST RESERVE WORK IN THE ROCKIES. 

rings are so closely crowded that a lens 
must be employed to distinguish them. 

The height of the stump, length of 
each log, and the length of top added 
together give the height of the tree. 
Diameters are measured at each place 
where the trunk is sawed through, and 
the thickness of the bark is noted, so 
that a vertical median section of the tree 
could be drawn to scale if necessary, and 
the actual quantity of wood in the trunk 
can be closely calculated. From these 
figures the amount of wood in the whole 
forest can be estimated by calculating 

whose base is measured on the stump 
by the annual rings extending from the 
heart of the tree to the inner side or 
beginning of the growth period under 
consideration. 

Thus it may be ascertained at what 
year of its life the tree ceases to pay 
good interest, in wood, on the value of 

the space it occupies. It should not be 
allowed to stand after reaching that 
age, and it may be gainful to cut it 
sooner under some conditions. In this 
way the plan can name the diameter 
below which trees should not be cut, in 
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order to make the most gain in the long 
run, and also foretell after how many 
years the tract can be cut over again 
and supply the same quantity of timber. 
The plan usually arranges to leave a 
certain number of mature trees on each 
acre to seed the new crop, and regulates 
the amount of grazing permitted and 
precautions against fire, which latter is 
one of the most important points. 
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the utmost skill and write an excellent 
prescription, but the latter will be of 
little use to the average layman, or may 
even do him injury, unless he has the 
drugs compounded by a_ pharmacist 
who can interpret the hieroglyphics 
intelligently. The two cases are not 
exactly analogous, for the plans are put 
in as plain, direct English as possible. 
The trouble is that years of study are 

PREPARING TO ANALYZE A LODGED TREE IN WASHINGTON. 

Preliminary examinations are also 
made of limited areas, such as the 
military reservation at West Point, in 

which recommendations for treatment 
rest upon an inspection by a skilled 
man,no surveys or analyses being taken. 
The ultimate success of the recommen- 
dations arising from either the calculated 
working plan or the preliminary exam- 
ination depends to a large degree upon 
having a thoroughly competent man to 
mark the trees to be removed. A physi- 
cian may diagnose a case of disease with 

needed to fully comprehend the ideas 
of forestry and to modify them to special 
circumstances in practice. 

The working-plans men go to all for- 
ested states and territories. They pitch 
their tents in the southern pines in win- 
ter and in the northern or far western 
states during the summer and fall. In 
the south they flounder through the 
gloomy swamps of cypress and black 
gum, nourished by the traditional hog 
and hominy and made nimble of foot 
by occasionally running upon a moc- 
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casin or water-rattler coiled on a tus- 
sock, or hearing the long-drawn bellow 
of an alligator. Some of the men use 
revolvers or rifles, and whatever game 
is secured serves to break the monotony 
of camp fare. 

The southern pines yield pitchy heart- 
wood, called ‘‘fat-wood’’ by the na- 
tives. This makes cheerful camp-fires, 
albeit somewhat smoky. With good 
company of an evening and dry blan- 
kets, the men can afford to make light 
of the daily soakings. On the pine 
lands the work is pleasant enough, and 
calipering is probably seen’ at its best, 
as many as 80 acres having been covered 
in a day by one crew under favorable 
circumstances. 

In the north and west mosquitoes and 
black flies are a pest in early summer, 
and the caliper-man meets exhausting 
obstacles in the way of steep, rough 
mountain sides and dense swamps of 
tamarack, so thickly grown up with 
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saplings that it is well-nigh impossible 
to keep track of the ones calipered; but 
the risk of disease is less than in the 
south, for the water and food are of far 
better quality. 

For several years back, during the 
summer, a number of Bureau agents 
have been engaged in inspecting the 
forest reserves in the western third of 
the United States. They have also 
examined tracts of the public lands in 
this region with regard to their suit- 
ability for reserves, both on the ground 
of timber resources and from the stand- 
point of conserving the water supply 
about the sources of streams which sup- 
ply the adjacent country for irrigation 
or other purposes. ~ 

The men who do this kind of work 
ride alone or with a native guide through 
the mountains, carrying the necessary 
camping equipment on pack-horses, and 
thus being entirely free to visit any and 
all accessible parts of- the territory. 

THE LOWLANDS OF SOUTHEASTERN MISSOURI. 
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FOREST EXTENSION IN NEBRASKA, 

They note the topography, course and 
flow of streams, species, quantity, and 
location of timber, and obtain all pos- 
sible information with regard to mining 
and grazing matters, so important in 
the western country. 

Available agricultural lands are also 
noted, and when possible excluded 
from reserves, for it is not intended that 
the reserves shall hinder any useful and 
lawful industry, but rather benefit the 
greatest number possible. . 
Upon the recommendation of the Bu- 

reau agents, large tracts have been tem- 
porarily withdrawn from settlement, 
some, or parts of which, have been 
made permanent reserves, and the re- 
mainder again thrown open to settle- 
ment if its nature proved to be such 
that it was not necessary or desirable to 
make a reserve of it. 

The men of the Division of Forest 
Extension do a number of different 
kinds of work. Some visit citizens who 
request advice, inspect their land and 
locality, and then offer the best sugges- 
tions the experience of the division has 
to offer for successful planting of forest 
trees. 

Others are now at work in Nebraska 
planting jack-pine and other well- 

HELPING THE GRUB WAGON ACROSS THE PLATTE. 

adapted species on the great Sand Hill 
country. They grow the seedlings in 
seed beds from seed previously gathered 
in Minnesota, South Dakota, Wyoming, 
Arizona, and other favorable localities, 
and when theseedlings are large enough, 
set them out where they are expected 
to grow. Down in the California moun- 
tains the slopes denuded by fire or 
otherwise are being planted with tree 
seeds. 

The study of forest fires is a negative 
means of forest extension. On this 
work the investigators either work from 
the point of view of the scientist or that 
of political economy. In one case it is 
to find just how the fire burns and 
progresses, and its effect on different 
species, and how it can best be checked. 

The other man looks everywhere for 
the causes that started fire, the amount 

of loss, actual and involved, studies fire 
laws, and reports what changes ought 
to be made to remove the causes and 
decrease the loss. 

Then there are the forest-products 
men, who work both in laboratories and 

out of doors. In the laboratories they 
test the strength of different kinds of 
wood and experiment with various pre- 
servative processes intended to lengthen 
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the life of railroad ties and telegraph 
poles. The ties are laid in regular track 
and closely:-watched to note the effect of 
the preservatives used. This is work of 
great value, since it may be able to re- 
place the oak and longleaf-pine ties with 
chemically treated beech and other less 
expensive species. 

In all kinds of work the men carry 
cameras, and are encouraged to photo- 
graph matters of interest freely. A re- 
port is doubled in value when backed 
by a good series of intelligently selected 
views. 

But it is not in the Federal service 
alone that opportunity is offered to the 
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The most prominent example of pri- 
vate work under a trained man is that 
of the Biltmore estate of Mr. George 
Vanderbilt, near Asheville, North Caro- 
lina, which is administered along the 
lines laid down by a working plan under 
the direction of Dr. Schenck, who also 

conducts the work of the Biltmore Forest 
School. More and more the great pulp 
and logging companies, and the rail- 
roads, and manufacturers of hardwoods 
are seeking the advice and services of 
expert foresters in carrying on their 
woodland operations. They pay good 
salaries and will pay better later on 
when their need becomes a little more 

FORESTERS TRAVELING ON SNOWSHOES IN THE ADIRONDACKS, 

thoroughly trained forester. It seems 
likely that for many years to come there 
will be a demand for men who have 
shown themselves sufficiently capable in 
the Bureau work to merit official ap- 
proval and recommendation. 

Very recently two such men have 
been employed in responsible positions, 
one as forester of the Territory of 
Hawaii and the other as forester to the 
State of Wisconsin. New York, Penn- 
sylvania, Connecticut, New Hampshire 
and Michigan also have foresters look- 
ing after their woodlands, who did not, 
however, pass through the course of 
government training. 

NEW YORK. 

generally evident. Business men of the 
past century are apt to think that hiring 
a forester is a piece of useless expense— 
atwentiethcenturyfad. They got along 
well enough, they say, and looked after 
their own woodlands. But the times 
are changing rapidly. The good old 
days of big, free timber and small pop- 
ulation have gone by forever. Hence- 
forward it is to be always more and 
more intensely a question of stoppage 
of waste, of getting the most out of the 
soil, of securing the fractional margin 
that was almost despised 30 years ago. 

The scientific methods of the forester 
are the only means that can save the 
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day, and the sharp-witted modern busi- 
ness man knows it. In good business 
nowadays nothing costs too much, pro- 
vided it pays for itself and brings a rea- 
sonable surplus of profit. It isnot hard 
to believe that 20 years from now for- 
esters will not be stared at in curiosity 
when the nature of their occupation is 
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announced. They will be as mucha 
part of the settled professional world as 
the doctors, and lawyers, and engineers 
now are, and, should they suddenly 
be removed, business interests would 

feel their loss quite as much as they 
‘would the disappearance of some of the 
others. 

tne piGiRhis AND PORES) FIRES. 

G. FREDERICK SCHWARZ. 

HE bigtree (Sequoia washington- 
zana) of the Sierras is singularly 

free from most of the ills that threaten 
forest trees. It is known to be practically 
proof against the attacks of insects and 
fungi. Itis windfirm, notwithstanding 
its flat root system, for its roots extend 
in a wide circle about the tree and its 

bole is amply proportioned and well 
balanced toward the base. Moreover, 
the crown in mature specimens is com- 
paratively narrow, and is rounded at 
the top, thus affording only slight lever- 
ageinstorms. ‘The tops of old bigtrees 
are sometimes shattered by lightning 
and occasionally one is broken off ina 
severe gale, but the injury is rarely 
serious. New branches and foliage 
spring up and cover the old wounds. 

There remains the common scourge 
of all forest trees, the forest fire; but 
it is generally understood that even fire © 
is less harmful to the bigtree and its 
near relative, the redwood, than to 
other trees. The thick, spongy bark, 
which effectually protects the wood, is 
free from pitch and not very combus- 
tible; nor is the wood itself easily 
burned when exposed, at least in living 
trees. Nevertheless, many old trees 
are severely burned at the base. Re- 
peated fires, fed by dead branches and 
other combustible material at the foot 
of the tree, finally eat their way through 
the bark and into the heartwood. Some- 
times fire attacks the tree from several 
sides, and as the injury enlarges inward 
it may meet with a similar excavation 

from the opposite side, and thus form 
an opening through the middle of the 
tree. Occasionally the stubs of former 
branches, or bruises on the trunk, cause 
the fire to spread higher up the sides. 
In one of the trees of the Mariposa 
Grove, the interior of the trunk has 
been hollowed out by fire all the way 
from the base to an opening near the 
top, a distance of about one hundred 
feet, which has suggested the appro- 
priate name of the Telescope. 

Although a large number of bigtrees 
have thus been burned more or less 
severely by forest fires, their vitality has 
been rarely if ever seriously affected ; 
the communication between crown and 
root system has generally been sufh- 
ciently maintained for a continuance of 
the vital processes of growth; but the 
fires have caused another kind of injury 
which, so far asthe writer is aware, has 
heretofore been overlooked. Around 
the foot of an old bigtree may some- 
times be seen a large, circular mound 
covering the bulging roots and formed 
by the accumulated débris of twigs, 
cones, shreds of bark, and needles that 
have fallen for centuries. These mounds 
apparently serve a useful purpose in 
protecting the root system and regu- 
lating its supply of moisture. The 
copious winter rains and the melting 
snow do not readily seep into the 
ground close to the bases of the old 
trees, but the water flows away to the 
outer parts of the extensive root system, 
where it is most needed. Most of these 
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mounds, however, have been partially 
or evenentirely destroyed by fire, and 
thus the water has found easier access 
to the middle. By the destruction of 
the mound, moreover, the tree is de- 
prived of a large amount of fertilizing 
material, which would otherwise grad- 
ually be supplied in solution to the un- 
derlying root system. 

Lastly, although the trees in being 

burned are not injured in any way phys- 
iologically, they are indirectly harmed 
and their life is endangered by the 
change in mechanical conditions caused 
by the large excavations at the base. 
These excavations often extend over 
so large a part of the circumference 
that considerable sections of the root 
system are severed from the tree, thereby 
weakening its principal means of sup-. 
port in severe winds or storms. The 
burn often extends so far inward that 
the equilibrium of the tree is also en- 
dangered. There is strong reason to 
believe that this undermining of the 
butt and weakening of the natural an- 
chorage is the ultimate cause of the fall 
and death of most bigtrees. Some day 
the enormous column is rocked out of 
its center of gravity and wrenched from 
its natural cables. Almost all the large, 
recently overturned trees will be found 
to have extensive fire scars at the base 
and the remains of a flat root system, 
considerably reduced in circumference 
by breakage. 

It has always been an interesting 

May 

question whether the Sequoia groves, 
that have been so much admired and 
marveled at ever since the time of their 
discovery, were approaching extinction, 
or whether they were able to hold their 
own in spite of gradual climatic change 
and unforeseen vicissitudes. It is gener- 
ally admitted that while the southern- 
most groves show some indications of a 
perpetuation of the species in the occur- 
rence of a young growth of seedlings 
and saplings, reproduction in the north- 
ern groves is much less promising ; but 
it is not certain how far this is attribu- 
table on the one hand to climatic con- 
ditions, and on the other to the various 
interferences by man, such as the lum- 
bering of some of these groves and 
adjoining forest areas, grazing by sheep, 
and repeated forest fires. The question 
of reproduction and its bearing upon 
the future of this remarkable tree has 
been touched upon from time to time by 
various observers * with interesting and 
valuable results. This is a wider ques- 
tion. In the present note the writer 
has ventured merely to direct attention 
to the importance of protecting the older 
trees against forest fires, on account of 
certain harmful results which have 
apparently heretofore escaped observa- 
tion or been insufficiently emphasized. 

* See ‘‘On the Post-Glacial History of Se- 
quoia Gigantea.’’ John Muir, in Proc. Am. 
Assoc. Adv. Sci., XXV, pp. 242-253.—George 
B. Sudworth in Bulletin 28, Bureau of Forestry, 
U. S. Department of Agriculture, p. 20. 

SEARCHING FOR WATERS UNDERGROUND: 

INTERESTING WORK NOW BEING CARRIED ON IN SOUTHERN 
CALIFORNIA BY THE UNITED STATES GEOLOGICAL SURVEY. 

OUTHERN California, a unique re- 
gion, most widely known, perhaps, 

for its climate, its oranges, and its beau- 
tiful and hospitable homes, is rapidly 
becoming a winter playground for the 
people of the United States and Canada. 
Among the features which make it most 
attractive for the traveler of means or 
of delicate health are its constant sun- 
shine and clear, dry air. ‘These neces- 
sarily mean a limited precipitation and 

semi-arid climate; so that while our 
eastern states receive of rain or snow 
fall from 30 to 50 inches of water, dis- 
tributed throughout the twelve calendar 
months, the valley of southern Califor- 
nia receives from ro to 20 inches, prac- 
tically all of which falls in the winter 
months,from November to April. While 
this assures an abundance of bright days, 
it does not furnish sufficient moisture to 
mature ordinary crops on the rich soil, 

: 
@ 

‘ 

3 
: 
i 

7 

. 

*. 4 

i ee ie 

a”. we) a ee ee ee 



1904 

which is capable of abundant yields 
when properly tilled and irrigated. The 
deficient rainfall taxes the ingenuity 
and energy of the enterprising citizens 
of the state, and they have developed 
and conserved the available water sup- 
ply more systematically here than any- 
where else in the Union. 

_ The summits and slopes of the moun- 
tain ranges which rim the valleys, con- 
densing the moisture from the Pacific 
winds, receive the most abundant rain- 
fall. The streams draining these slopes 
carry the water to the tillable lands of 
the valleys, where it is diverted directly 
into the main canals of the irrigating 
systems, often after being used several 
times in generating electric power, or 
it sinks into the alluvium which par- 
tially fills and underlies the valleys gen- 
erally. The excess storm water from 
the mountains, which sinks into the 
gravels of the plains and is there aug- 
mented by the winter rains of the low 
lands and the water which returns to 
the soil from the irrigating ditches, 
forms an important underground source 
of supply, which has been extensively 
utilized of late for irrigation and domes- 
tic purposes. It is this source of sup- 
ply, its quantity, quality, the laws gov- 
erning its distribution and circulation, 
and the manner and extent to which it 
is being developed, as well as the future 
possibilities, that are being considered 
by means of an interesting and impor- 
tant series of investigations now being 
conducted by the western section of 

‘that branch of the Geological Survey 
known as the Division of Hydrology. 

In the course of this investigation, 
upon which a party of scientists is en- 
gaged under the direction of Mr. W. C. 
Mendenhall, hydrologist, it is estimated 
that 10,000 wells will be visited, meas- 
ured, and tested. These vary in char- 
acter from shallow domestic wells to 
twelve-inch bores, 1,000 feet in depth, 
which yield roo miner’s inches or more 
of artesian water. ‘They are distributed 
from the head of the valley to southern 
California in the vicinity of Redlands, 
Riverside, and San Bernardino, famous 
for their orange groves and charming 
vistas, to the fertile peat lands of Orange 
county, close to the shores of the Pa- 
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cific and the beautiful Pasadena and Los 
Angeles itself. Past developments have 
recorded a number of artesian basins 
varving in area and importance, and 
many thousands of acres of other water- 
bearing lands, from which a more or 
less abundant supply may be secured by 
pumping, tunneling, or other engineer- 
ing devices. 

It is difficult for the easterner to 
comprehend the vital importance to 
Californians of the water supply and of 
everything pertaining to it, or to realize 
the amount of capital, energy, and skill 
devoted to increasing and preserving it ; 
but when we consider that by a careful 
distribution of available water, lands 
formerly worthless have been given a 
value of $2,000 or more per acre, and 
whole communities with property inter- 
ests, representing many millions of dol- 
lars, have been built upon sterile plains 
which, without the water brought to 
them by engineering skill at enormous 
expense, would be inhabited only by 
coyotes and jack rabbits, and would 
yield nothing but greasewood and 
prickly pear, we begin to understand 
how intimately the problem of water 
supply is bound up with the life of the 
community ; or when we remember that 
in the days of the Padre, and after, of 
the first Mormon settlers, only the small 
areas of naturally moist land were re- 
garded as of value, and that these 
yielded then and yield now only hay 
and grain, or serve as stock ranges, and 
compare these areas with the modern, 
immensely more valuable communities, 
in which the citrus fruits are raised and 
the majority of wealthy homes have 
been established through the develop- 
ment and distribution by engineering 
skill of the flowing waters from the 
mountains or the underground waters 
in the valleys, we may comprehend the 
intense interest felt by all southern Cali- 
fornians in everything that pertains to 
the water question; for they, better 
than anyone else, realize that the life 
of all the better part of their delightful 
land depends upon the maintenance of 
this supply. 

There are communities which sup- 
port enthusiastically the plans of the 
Bureau of Forestry for the reforesta- 
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tion of the slopes of the Sierra Madre 
Mountains, and which fight bitterly the 
sawmill magnate, who for immediate 
profit denudes them of their timber 
cover and paves the way for wasteful 
floods ; likewise they prosecute relent- 
lessly the careless camper who permits 
his fire to spread into a destructive con- 
flagration. It isin recognition of these 
strong interests that the present work is 
being done by the Division of Hydrology 
on the underground water supply. 

The result of this work will be pre- 
sented to the public in a series of re- 
ports, which will contain maps showing 
the area and distribution of the artesian 
basins and other water-bearing lands, 
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with contours of the water planes, giv- 
ing the depth at which water is to be 
expected at any point; and purity 
lines, showing the character of the 
water, and inferentially its source in 
some cases. There will also be pub- 
lished a general discussion of the struc- 
ture of the water basins from the geo- 
logic point of view, their character and 
extent, the circulation of the water 
within them, its conservation, and, so 
far as conclusions may be drawn, the 
lines of safe development. It is ex- 
pected that one or two of these water- 
supply papers will be written this com- 
ing summer and issued as soon there- 
after as possible. 

BOtsE-PAYE ETE IRRIGATION PROJECT. 

AN INVESTIGATION BY THE RECLAMATION 
SERVICE THAT PROMISES TO MAKE A TREMEN- 
DOUS ADDITION TO THE PROSPERITY OF IDAHO. 

BY 

C. J. BLANCHARD. 

HE marvelous development of the 
great West offers an instructive 

subject for the consideration of every 
citizen of this country whose interest 
and pride in his native land extends be- 
yond his own immediate surroundings. 

A wonderful impetus is being given 
to the growth of the arid West by the 
work of the government under the irri- 
gation act. Uncle Sam’s engineers in 
every Western State are exploring the 
mountain fastnesses for favorable reser- 
voir sites, hydrographers are measuring 
the flow of streams, and surveyors are 
laying out the lines of broad canals 
across desert wastes. 

In Arizona and Nevada construction 
work has actually begun on systems in- 
volving the expenditure of millions of 
dollars. 
Two of the fairest and most fertile 

valleys in the arid West, the valleys of 
the Payette and Boise rivers, in south- 
western Idaho, are soon to be the scene 
of a stupendous irrigation work by the 
government. ‘Three hundred and sev- 

enty-two thousand acres, or more than 
the total irrigated area in Arizona, 
Washington, or New Mexico, are to be 
brought under one comprehensive na- 
tional irrigation project, and fully 270,- 
ooo acres reclaimed from sage brush to 
productive orchards and fields of alfalfa. 
The 100,000 acres now irrigated in these 
valleys are to be guaranteed an ample 
water supply for all time to come. The 
stored waters of Payette River are to be 

diverted through a tunnel under a low 
divide, and together with the restrained 
floods of the Boise are to be spread over 
these famous valleys, making possible 
the building of hundreds of prosperous 
and happy homes. 

The Boise-Payette project is in two 
sections, the first comprising a masonry 
dam in Payette River with a canal on 
each side of the stream, the south side 
ditch connecting with a large pumping 
plant. Under this system 1,000 cubic 
feet per second will be diverted for irri- 
gation to 150,000 acres of land. The 
dam will be go feet high, 450 feet long 
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on top, 125 feet onthe bottom, and the 
capacity of the reservoir will be 190,000 
acre feet. The north-side canal will 
have a length of 20 miles and the south 
side 40 miles. The estimated cost of 
this section is $1,200,000. 

Section number twois a diversion from 
the Boise River. The worksconsist of a 
dam ro feet high, 400 feet long on top, 
and 400 feet on the bottom, constructed 
of concrete, steel, and timber. The ca- 
pacity of the reservoir is 150,000 feet. 
Two diversion canals, one on each side of 
the river, will have a combined length of 
135 miles and a bottom width varying 
from 45 togo feet. The estimated cost 
of the Boise section is $2,000,000, and 
the estimated cost of the entire project is 
$3,200,000. The actual area to be bene- 
fited by both sections is estimated at 
372,C00 acres. 

No other section of the United States 
presents a more attractive field for the 
reclamation engineers than is found in 
these valleys. ‘The lands lie at an eleva- 
tion of 2,100 to 2,800 feet, the climate is 
the very best found in the arid region, 
the winters being moderate and the ther- 
mometer rarely reaching zero, and free- 
dom from wind and an unusual number 
of bright, sunshiny days mark the win- 
ter months. ‘The summers are long and 
warm, and with irrigation promote the 
most rapid vegetable growth. The soil 
is rich, productive, and adapted to all 
the fruits and cereals of the temperate 
zone. All deciduous fruits and berries 
produce abundantly, and apples and 
prunes especially are shipped in quanti- 
ties to eastern markets, where they bring 
the highest prices. With a sufficient 
water supply there is no uncertainty as 
to the productiveness or adaptability of 
this region tointensive farming. Culti- 
vated lands on every side similar in na- 
ture are ample evidence of their value. 

Since the government withdrawals 
were made under this project more than 
13,000 acres have been filed on under the 
reclamation act by intending settlers. 
More than 100,000 acres of public land 
and 60,000 acres of state land are em- 
bracedin thisarea. There is every rea- 
son to believe that as soon as the actual 
construction has commenced every acre 
of public land under this project will be 
taken in a single season. 
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An especially interesting feature in 
connection with this great work is the 
fact that its construction by the govern- 
ment means not only a vast increase in 
the cultivated area of this part of the 
state, but also the final settlement of the 
vexing questions and contentions now 
arising in these valleys from an effort to 
make a limited amount of water do 
service on what is practically an un- 
limited amount of land. It means the 
passing of the promoter and ditch ma- 
nipulator and the substitution of the 
irrigator and business man. It means 
that in afew years an advancement can 
be made under this government work 
that by the unaided efforts of the people 
would never be possible. It means the 
laying of the foundation for improved 
agricultural conditions, for better trans- 
portation facilities and industries of 
every kind. Above all,.it means homes 
and living for a quarter of a million 
people. 

Deep in the hearts of Idaho’s moun- 
tains the miner’s pick is finding the 
precious metals ; in her towering forests 
the woodman’s ax is felling her giant 
timbers, and soon in her desert valleys, 
smiled upon by the genial sunlight 
nearly every day in the year, the 
grasses will quiver, the golden harvests 
will bend in the breezes, and orchards 
will glow with ripening fruit. Of the 
wealth deep bosomed in her tree-clad 
mountains or sparkling in the sands of 
her silvery streams much has been 
written, but of the greater wealth which 
lies in her valleys of inexhaustible fer- 
tility much will yet be said. These 
valleys, picturesque and beautiful, fer- 
tile and healthful, offer ideal homes and 
opportunities for winning comfort and 
fortunes. 

The Secretary of the Interior tenta- 
tively has approved the plans of the 
irrigation engineers, and in compliance 
with a request of the majority of land 
owners of the Boise and Payette valleys, 
has ordered a continuance of the surveys 
and investigations with a view to setting 
aside a sufficient sum for the completion 
of this important work as soon as the 
settlers perfect the necessary organiza- 
tion to secure to the reclamation fund 
the return of the money required for 
the construction of the work. 
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The average size of irrigated farms 
in this section of the state is 4o acres. 
The average value per acre of irrigated 
land, according to the last census, is 
$58. The value of farm property per 
farm is $2,060, including buildings, im- 
plements, machinery, and live stock. 
The gross income per farm, not includ- 
ing products fed to live stock, in 1900, 
was $1,224. 

Using the above unit averages, the 
result of the successful completion of 
this great irrigation project may be 
briefly summed up as follows : 

SOME FEATURES 
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New farms f 5,500 
Increase in irrigated land, in acres. 272,000 
Value of new farms at $58 per 

acteme ‘ : : ; . $15,776,000 
Value of farm property, including 

live stock . : ; : 12,430,000 
Total increase in farm values 28,206,000 
Total gross annual income from 

new farms. 6,732,000 

The Boise-Payette project alone will 
add 42 per cent to the value of farm 
property and 37 per cent to the gross 
income from farms in Idaho. A project 

_ that promises such immense returns de- 
serves the close attention of the people. 

SWISS FOREST 

DER V IGE: 

BY 

AUSTIN CARY, 
FORESTER TO THE BERLIN MILLS COMPANY. 

ASSING acquaintance for three 
weeks with Swiss forests and for- 

est officers affords slight basis for criti- 
cism or even for exposition. It can not 
fail, however, to breed in any intelligent 
traveler a hearty respect for the Swiss 
service and its achievements. 

Switzerland and Holland are two 
countries which should be _ peculiarly 
honored for the use they have made of 
naturally small resources. While the 
Hollanders have been reclaiming great 
areas of productive land from the sea, 
the Swiss with equal persistence and 
equal genius have been making the very 
best of their naturally broken and un- 
productive country. In this work the 
foresters have had an important share. 
New woods have been planted and old 
ones put into productive shape. Moun- 
tain torrents have been so controlled 
that they can do no damage either on 
the slopes above or the fields below. 
Safety has been secured to the people 
from landslips and avalanches, and con- 
siderable area added to the productive 
surface of the country. This work has 
exercised not only a high degree of 
technical skill, but it has furthermore, 
in the free political condition of the 

country, involved education of the peo- 
ple and many forms of cooperation be- 
tween the general government, the can- 
tons, the towns, and interested parties. 
It isin view of these last facts especially 
that what has been accomplished by the 
Swiss should be an encouragement to 
us in America. 

What a difference in the aspect of a 

country is wrought by an intelligent and 
progressive people! One has to go no 
farther than Italy and Greece to see 
what the results of national poverty, 
weakness, and disunion may be. The 
Swiss, on the other hand, seem to be 
steeped in the ideals of national progress 
and cooperation. In their situation, in- 
deed, forestry is a prime necessity. 
With 28 per cent of the area of the 
country entirely unproductive and the 
main industries of the people agricult- 
ural and pastoral, the 20 per cent that 
they can spare for forest is not enough, 
even under good management, to supply 
the needs of the country for timber. 
The price of all qualities of wood is very 
high, and 16,000,000 francs’ worth is 
annually imported from Austria and 
Germany. 

From thesimplest point of view, there- 
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fore (that of timber supply), forestry is 
a national necessity with the Swiss. A 
general law on the subject has been in 
force for many years, but it was exten- 
sively revised in 1902. ‘This code as- 
serts in the first article that the over- 
sight of all forests within the limits of 
the country is within the province of the 
general government, whether those for- 
ests are the property of any public body 
or whether belonging to individuals. 
The second provision of the law is the 
definition of Schatz or protection forests, 
those whose maintenance is for any 
reason a necessity to the country, and 

such as can not be so considered. In 
management the plan is to secure a cer- 
tain standard and uniformity without 
violating local independence. To the 
cantons is left the regulation of their 
own or municipal woods, and the con- 
trol exercised over private forests within 
their limits, while to a central bureau 
at Berne is reserved the right to veto 
appointments made and to see that work 
is done within the lines of the federal 
regulations. 
How this works will be best illustrated 

by the arrangement in force in Canton 
Zurich. This canton has 47,024 hectares 
of (116,000 + acres) forest, of which 
534 per cent is owned by private parties, 
4.5 per cent by the canton, and the bal- 
ance by towns and various quasi-public 
associations. The canton has an Ober- 
forstmeister, with important duties in 
case of dispute, appeal, etc., and four 
Kreisforsters, each of whom is respon- 
sible for all woods within the limits of 
his district. The Kreisforster manages 
the cantonal forests; he keeps run of 
the private woods and specifies what 
owners are allowed to do and what is 
forbidden ; he keeps check on the more 
or less highly trained managers who 
run the town and corporation forests. 
Each town or corporation owning forest 
can choose its own manager, who is 
locally paid. He must, however, be 
approved by the forest authorities of 
the general government, which means 
almost always that he isa graduate of 
the forest school at Zurich. Frequently 
separate holdings of woodland are united 
for economy’s sake under one manager. 

One of the charms of the Swiss woods, 
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which also adds to their value for pur- 
poses of study, is the great variety that 
may beseen ona smallarea. AllSwitzer- 
land is only half as large as Maine, and 
one can quickly and cheaply traverse it. 
The most characteristic stands, perhaps, 
are those of the mountains, where on 
the great heights the larch and spruce 
hold sway, and lower down come the 
fir, beech, and other native tree species. 
Here the wind is a big factor, while the 
necessity for maintaining a perpetual 
cover oftentimes entirely dominates the 
management. Selection forests and very 

- light cuttings are therefore the rule. 
Here also may be seen clever devices in 
the way of wood transportation. 

The forests of northern Switzerland, 
on the other hand, are not unlike those 
of south Germany—varying stands of 
spruce, fir, and beech for the most part, 
with a rotation between 80 and 120 
years, and natural regeneration, where 
they can get it, stretching over a sufh- 
cient period. There is a good deal of 
pure spruce here, planted since about 
1850, but these pure plantations are 
now recognized as bad policy, the ten- 
dency being distinctly toward more 
natural forms and management. 

As for particular districts, the Sihl- 
wald, near Ztirich, has been visited 
probably by every American forester 
who has made any inspection of the 
country, but there are numerous other 
districts which the Swiss themselves 
seem to regard with equal pride. Biel 
is a dezirk remarked for its fine and 
varied woods and its excellent manage- 
ment. At Winterthur the Swiss are 
now watching with great interest the 
success of the local officer in the natural 
regeneration of spruce. Chur again, a 
mountainous district in the east, is said 
to illustrate a great variety of forestal 
conditions and of protective work as 
well. 

Forstmeister Marti at Interlaken is 
looked on as one of the most capable 
managers in the country. He certainly 
proved himself to the writer a most cor- 
dial and accommodating man. It was 
of great interest to see under his guid- 
ance the protective work in the Lauter- 
brunnen valley above Interlaken, which 
alone has rendered the much traveled 
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railway to Grindlewald andthe Jungfrau 
safe and practicable. 120,000 francs 
have been expended here, to which, as 
a public utility, the 4nd contributed 
50 per cent, the canton 30 per cent, the 
town and the railway ro per cent each. 

This sketch would fail in its main 
purpose if it neglected the personal im- 
pressions gained at the annual Ver- 
sammlung of Swiss forest officers held 
last summer, which the writer had the 
pleasure of attending. It is when a 
man is unbent often that you can tell 
most about him, and if one might trust 
his eyes and ears on the occasion men- 
tioned, Switzerland is served in this 
direction by a particularly effective body 
of men. This was signified not merely 
by the note of patriotism and public serv- 
ice that was so often sounded in their 
speeches, but in the make-up of the body 
as a whole and in the capacity and 
temper of individuals. All needful 
types of men were there, from the pro- 
fessor or editor posted on progress in 
all parts of the world, down to the. 
humble manager of a few hundred 
hectares of forest belonging to some 
town. Again, while one may be easily 
mistaken on such a point, the temper of 
the men seemed to be thoroughly sound 
and natural. They were neither too 
coarse nor too fine for their work, but 
a well equipped, serviceable body, ani- 
mated with a high degree of esprit de 
corps and strong love of country. That 
they thought for themselves and were 
dominated by no authority was _per- 
fectly evident from the criticisms one 
heard during the field excursions. 
Two things were remarked in my 

observation and study that seem par- 
ticularly valuable to workers in this 
country. First is the extent and vari- 
ety of federal aid extended to the Swiss 
forestry work. ‘Thus to the salaries of 
the cantonal forest officers the und 
contributes 25 to 35 per cent, and less 
amounts to the managers for towns and 
public corporations. To the salaries of 
forest guards 5 to 25 per cent is con- 
tributed by the Auzd, which also sup- 
ports yearly courses for their instruc- 
tion. Accident insurance is provided 
for all forest officers, and in the cost of 
this the Bund bears a third. 

FORESTRY AND IRRIGATION 2 No ~ 

Schutz, or protection work, whether 
in the way of stream correction or of 
plantation, is recognized as a matter of 
general concern. If for this purpose 
land is to be acquired by the cantons 
from private parties, the Bund may 
contribute 50 per cent to the cost, with- 
out, however, sharing in the acquired 
title. From 50 to 80 per cent of the 
cost of new plantations may be paid by 
the Bund and a similar amount toward 
essential works of stream fixation or 
correction. Furthermore, if in any 
publicly owned forests unusual planta- 
tions are necessitated by fire, insects, 
or any other agency, the Bund con- 
tributes half, while to the cost of roads 
or other essential means of development 
it may give 20 per cent. In all cases 
where these aids are given, the federal 
authorities assure themselves that the 
work is carried on in the highest ap- 
proved manner; so that by this cooper- 
ation the interests of the country are 
furthered in two ways. 

The degree and the method of con- 
trol exercised over private forests va- 
ries in the different cantons, as does 
also, no doubt, the degree of success. 
Throughout the country there are cer- 
tain areas recognized as protection for- 
ests, which are held strictly, whatever 
the ownership, under public control. 
Thus in every canton clean cutting 
may be prohibited by the authorities 
or allowed only on the condition of im- 
mediate replanting. In some cantons, 
however, the control goes much farther 
than that. The public officers may 
mark the cutting in private woods, and 
in Canton Zurich may even order plant- 
ing of a given amount and kind. It 
was interesting to note that in this can- 
ton, in the opinion of many, the off- 
cials have too much authority over 
private woodlands. 

In general, however, the relation of 

the forest officers to the people seems to 
be a mixed one, involving authority, 
instruction, and persuasion, in which 
case, of course, results vary largely with 
the talent and tact of individual men. 
Of the success attained some discourag- 
ing talk was heard; but, on the other 
hand, a number of men, who had that 
very work to do, expressed themselves 
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as well satisfied with the results. They 
said men had been led to take an inter- 
est in their woods, and, further, that 
private owners tactfully handled were 
entirely capable of learning and apply- 
ing the main principles of good forest 
management. In short, the general 

May 

judgment seemed to be that the private 
forests of the country were in reason- 
ably good bearing condition. This, 
considering particularly the thorough 
democracy of Switzerland, should be 
very encouraging news to workers in 
forestry in our own country. 

PROPOSED RECLAMATION WORK IN 

NORTH DAKOTA AND MONTANA. 

IF ENDORSEMENT OF THE PEOPLE IS SECURED, THE 
FORT BUFORD PROJECT WILL LIKELY BE TAKEN UP: 

MEETING of great importance to 
the citizens of North Dakota and 

eastern Montana was held recently in the 
office of Chief Engineer Newell, of the 
Reclamation Service. Senator Hans- 
‘brough, Congressmen Spaulding and 
Marshall, of North Dakota, and Con- 
gressman Dixon, of Montana, were 
present. 

The Fort Buford project in the Yellow- 
stone Valley was under discussion, and 
the detailed maps and preliminary esti- 
mates of the engineers were carefully 
goneover. The engineers’ reports indi- 
cate that the project’ is feasible. A 
canal 70 miles long will irrigate approx- 
imately 70,000 acres at a cost of $25 per 
acre. This land is adapted to alfalfa 
growing, a most valuable crop in this 
section, where stock-raising is the pre- 
dominant industry. 

It was decided at the meeting to pre- 
sent the plans to a board of consulting 
engineers for final approval, before rec- 
ommending the project to the Secretary 
of the Interior for consideration. The 
physical questions surrounding the Fort 
Buford project seem capable of solution, 
but the scheme is complicated by prob- 
lems of another character which must be 
settled before the work can be begun. 

The lands belonging to the proposed 
canal system are largely in private own- 
ership, 50 per cent of those in North Da- 
kota and 65 per cent in Montana having 
passed from the government. Should 
the Secretary approve this project and 
set aside a fund for its construction, 

work could not be started until the 
owners of private lands formed an asso- 
ciation and agreed to refund to the gov- 
ernment the amount expended in the 
construction of the work. The esti- 
mated cost is $25 per acre, payable in 
ten annual installments of $2.50 each, 

without interest. 
The lands belonging to the govern- 

ment will be opened to entry to dona fide 
homesteaders and will be subject to the 
same terms. 

The Fort Buford project is now in the 
position of waiting for the endorsement 
of the people. The preliminary work 
has been done and the government is in 
a position to pass upon it so soon as it 
shall be made acquainted with the 
wishes of the people. From now on the 
people must take the initiative, perfect 
an organization, and present their peti- 
tion in proper form to the Secretary of 
the Interior. 

The estimated cost per acre for this 
work seems somewhat high, but it is be- 
lieved that the increased productiveness 
of these lands, under a canal system 
which will give them an ample water 
supply, will prevent this cost from be- 
coming a serious burden on the settlers 
in this valley. ; 

One of the North Dakota Congress- 
men pointed out that if a permanent 
water supply would increase the yield 
of these lands to the amount of one ton 
of alfalfa per acre, it would suffice for 
the annual payment required by the 
government. 



POWER DEVELOPMENT MENACES IDAHO 
IRRIGATION. 

BY 

FREDERICK HAYNES NEWELL, 
CHIEF ENGINEER, U.S. RECLAMATION SEBYICE. 

T is doubttul if any state presents a 
better field for operations under the 

Reclamation Act than Idaho. 
The arid portions of that state are fa- 

vored with a fine climate, plenty of good 
irrigable land, and large streams whose 
discharge can be easily controlled. All 
that is necessary to insure material de- 
velopment of this arid region is the 
bringing together under proper relations 
of two of these resources, land and 
water, which can be done at a compara- 
tively small cost per acre. There is an 
earnest desire on the part of the citi- 
zens of the state that irrigation develop- 
ment by the national government be 
pushed forward on broad lines. The 
people, however, aresingularly blind or 
strangely indifferent to the manner in 
which their interests are 
endangered by certain pro- [ 
motion companies. 

Irrigation development 
at its very inception in the 
Snake Valley is threatened 
by the proposed construc- § 
tion of a power plant, the @ 
promoters of which claim 
the right to use the only & 
supply of water available Sa 
for irrigation. Already 
more than four times the 
low-water flow of Snake 
River is claimed for the de- 
velopment of power. The 
two large Carey Act pro- 
jects now well under way | 
in the Snake River Valley, 
together with the two fea- fam 
sible projects recently in- 
vestigated by the Reclama- 
tion Service, will, when car- 
ried to completion, reclaim 
more than 635,000 acres of 
land, practically double the TWIN FALLS, 180 FEET HIGH ; 

area now irrigated in that state. These 
lands lie in large bodies, which insures 
the building up of important centers of 
wealth and population. All this splen- 
did development depends upon overcom- 
ing the condition of aridity, for without 
water these lands must forever remain 
in their present desert state. 

The theater of this future activity lies 
comparatively remote from any large 
town or settlement, being 150 to 200 
miles distant from Boise, and about the 
same distance from the most important 
centers of population in Utah. Today 
these bodies of land form part of the 
vast unbroken wilderness of sage brush 
which stretches across the state from 
east to west, a desert scene never to be 

forgotten by even a western traveler. 

ON THE SNAKE RIVER, IDAHO. 

(223) 
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Provided with water for irrigation, or- 
chards and meadows, villages and towns, 
and in afew years even cities would 
greet the eye. The increment to agri- 
cultural wealth in the state following the 
irrigation of these lands would aggre- 
gate more than sixty millions of dollars, 
and several hundred thousand people 
would be added to the population of the 
state. Irrigation must come first, and 
in order to irrigate these lands the right 
to use the waters of Snake River must, 
of course, be unquestioned. 

The prospect of early irrigation and 
settlement of these large areas has ex- 
cited interest in the possibilities of power 
development in that region, and a few 
promoters have been quick to take 
advantage of imperfect laws and have 
obtained power rights on the stream. 
These power plants are to be located at 
Shoshone Falls, a point where the river 
makes a vertical drop of more than 200 
feet. The choice of a site for this en- 
terprise is most unfortunate, as it is 
below practically all the irrigable lands 
in Snake Rivervalley. It would require 
the use of all the storage facilities on the 
South Fork of this stream and more, or 
about 1,000,000 acre feet, to furnish the 
water claimed for this purpose alone. 
If the splendid storage facilities are to 
be used for this purpose, there would 
be a supply of water in the river for 
irrigation for only about three months 
of each season, or during the flood 
discharge of the stream. On the other 
hand, if these lands are to be re- 
claimed, there will not be any water 
in the river at this point for power 
purposes for several months during 
each season, as all the water will be 
diverted above this point. More than 
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70 per cent of the irrigable lands of the 
valley will have to be furnished with 
water for their late irrigation, neces- 
sitating the utilization of practically 
every storage site existing in that drain- 
age basin for that purpose. 

The nature and magnitude of the 
conflict between these interests should 
be readily understood. The impending 
conflict might be easily obviated if a 
site for power development were selected 
above instead of below large bodies of 
irrigable land. American Falls offers 
an ideal location for the development of 
water power. Itis located above nearly 
400,000 acres of irrigable land, the late 
water supply for which, to the extent 
of nearly 3,000 second feet, will have 
to be furnished from reservoirs. This 
supply will have to pass these falls, in- 
creasing the discharge of the river dur- 
ing its lowest stage from 2,000 to 5,000 
second feet, enough for the creation of 
over 20,000 horse power, which can be 
developed at very reasonable expense, 
and without conflicting in any way with 
the rights of irrigation in any part of 
the Snake River valley. 

The development of cheap power is 
very essential and is a powerful ageucy 
in the building up of any country. The 
foundation of the development of any 
arid country is not power, but irriga- 
tion, and the right to the use of the 
streams for any other purpose must be 
subservient to irrigation rights if such 
development is to be full and complete. 
When it is realized that at best proba- 
bly not more than 4 per cent of the arid 
portion of Idaho can ever be reclaimed, 
there should be no question as to the 
desirability of having these resources 
fully utilized. 

Bristow Adams. 
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INTERESTING STUDY OF REPRODUCTION OF SCRUB 
"IN ALPINE SITUATIONS. SPRUCE AND BALSAM 

BY 

LL HOON 

LACK spruce (Picea mariana) and 
balsam (Adies balsamea) have 

climbed almost to the summit of the 
Presidential range. Balsam was ob- 
served as high as 5,500 feet on Mt. 
Washington and spruce at 5,300 feet on 
Mt. Clay. Seeking shelter among the 
rocks and crouching in the surface hol- 
lows, their stunted forms reach out the 
gnarled and twisted branches, as if 
joining hands for mutual encourage- 
ment and support, and bid defiance to 
the elements. 

This steady upward progress, persist- 
ent in the face of adverse conditions of 
soil and climate, must be the work of 
many successive generations. And yet 
a striking fact in this connection is the 
almost entire absence of fruiting bodies 
on the upper limits of growth. By the 
casual observer a cone on either species 
is seldom seen in these lofty situations, 

and only careful search will reveal them 
to a close observer. How, then, does 
reproduction, so necessary to this steady 
advance of the species, take place? 

In uprooting a balsam for an exami- 
nation of its root system, the writer was 
obliged to follow out carefully a slen- 
der, wiry root for a distance of six or 
eight feet fromthe stock. But the root, 
instead of tapering down and ending in 
fine rootlets, was found to be attached 
to the stock of another serub balsam. 
Further examination disclosed the fact 
that other roots of the same plant ter- 
minated likewise in attached but vir- 
tually independent plants. In some 
instances these primary offspring were 
found to have given rise to a still more 
recent generation. ‘Thus from a single 
parent stock a whole clump had been 
formed. 

This, then, is the solution. Instead 
of being dependent upon the usual re- 
production from seed, the plant under 
unusual conditions has evolved a pro- 
cess of natural root-layering. 

Subsequent investigation revealed the 
same method of reproduction with both 
the balsam and the spruce. In the 
shallow, scanty soil the roots of a plant 
run far out, but close to the surface. 
Then by some process an aérial system 
develops from the root, and a new plant 
comes into being, which in time devel- 
ops its own root system, and thus estab- 
lishes an independent existence. In 
some instances the genealogies of ving 
plants were traced back directly to an 
old dead stock; hence a clump of scrub 
may be regarded as a vitally connected 
colony arising from one or several par- 
ent stocks. 

With this explanation in mind, the 
question arises, ‘‘ To what extent do 
the seeds occasionally produced take 
pare in reproduction: ““The> writer 
was not successful in finding any seed 
of the previous season. All seed col- 
lected was several or many years old. 
The cones were all undersized, and 
none of the seeds seemed plump and 
sound. 

Of the seed collected the following 
was submitted for testing to the Seed 
Laboratory of the United States De- 
partment of Agriculture: Prcea mariana, 
5,100 feet; Abies balsamea, 5,000 feet, 
and Picea mariana, 4,400 feet. The 
first two specimens gave no results 
whatever. The last gave a germina- 
tion Foleo sper cent. This’ evidence 
clearly shows that whatever reproduc- 
tion takes place in such situations can be 
to only a very small extent from seed. 

* All altitudes are measured from sea level. 

( 225) 



226 

The writer believes that this prob- 
lem offers attractive opportunities for 
further study to determine the exact 
process of sprouting from the root sys- 
tem, and to fix more surely, by a greater 

FORESTRY AND IRRIGATION May 

number of tests, the reliability of ger- 
mination from seed. 

It is hoped that some one may have 
opportunity and inclination to com- 
plete the study. 

THE MILK RIVER PROJECT 

LATEST NEWS CONCERNING A DESIRABLE BUT EX- 
TREMELY DIFFICULT PIECE OF RECLAMATION WORK. . 

ITIZENS of Montana residing in 
the valley of Milk River are 

gravely concerned over the proposed ex- 
tensive diversion of the waters of that 
stream in Canada, and are importuning 
the government to intervene in order 
that their prior rights to the water may 
be protected. The government itself is 
concerned in this matter, as it has con- 
structed an irrigation system at Fort 
Belknap, which is a prior appropria- 
tion to that of the Canadians. 

Citizens in the lower Milk Valley 
fear that the Canadians’ works will ex- 
haust the normal flow of the river, leav- 
ing them without water during the low 
stages of the stream. Unfortunately 
for the Montanans, the government’s 
work of constructing an extensive irri- 
gation system combining large storage 
reservoirs in St. Mary Lakes with many 
miles of canals has been delayed, ow- 
ing tothe unfavorable physical features 
which were encountered by the engi- 
neers and to other obstacles in the 
shape of prior rights and difficulties in 
securing right of way. 

The government project is divided 
into two sections—the storage of flood 
waters in the mountain catchment area 
of St. Mary River and the utilization of 
the water on the irrigable lands of the 
lower Milk River Valley. The engi- 
neering surveys in the St. Mary Basin 
are practically completed, but the best 
method of bringing this water to the 
lower lands has not yet been found. 
The simple plan of permitting the 
stored waters to flow down the stream 

through Canada in the natural channel 
has been abandoned, owing to the in- 
ternational complications, and the alter- 
nate plan of utilizing Cutbank Creek 

and Marias River is receiving careful 
consideration. 

The survey of the Marias River has 
not been completed, and it is not possi- 
ble at this time to state whether a diver- 
sion is feasibleor not. While the engi- 
neers consider it a difficult proposition, 
belief is strong that a way out will be 
found before the close of the coming 
field season. ‘The question now being 
considered is whether it will be wise to 
start construction work in the lower 
valley, depending only on Milk River 
for a supply, and before it is found feas- 
ible to bring the waters stored in St. 
Mary Lakes to this area. 

While the engineers do not view with 
equanimity the diversion of the waters 
of Milk River by the Canadians, they 
are not becoming unnecessarily alarmed 
thereat. So far as can be ascertained 
from the somewhat imperfect maps of 
the region, the drainage area of Milk 
River above the point of diversion of 
the Canadian ditch is approximately 
1,050 square miles. This catchment 
area 1S not mountainous, but, on the 
contrary, consists of undulating or roll- 
ing gravel hills, from which the run-off 
is not notably great. In comparison 
with this the drainage area of Milk 
River above Malta, Montana, contrib- 
utory wholly to the flow of the stream 
in the United States, is 14,044 square 
miles. In other words, the drainage 
area controlled by the Canadians is only 
7% percent of the total drainage area 
above Malta. Assuming that there isa 
larger available run-off in the upper part 
of the basin, this at most can not be con- 
sidered as affecting seriously the utili- 
zation of the water at points near Malta. 

It is recognized that any diversion 
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of Milk River in Canada is detrimental 
in a certain degree to Montana, but at 
the same time consideration must be 
,had as to the magnitude of the diver- 
sion and its probable effects upon in- 
dustries in that state. Assuming that 
the ordinary rules of priority of appro- 
priation apply to the waters of St. 
Mary River and to those of Milk River, 
it is evident that by priority of survey 
and of construction the Canadians have 
already acquired an unquestioned right 
to the use of water for considerable 
areas of land. Their surveys were 
made some years ago, and construction 
has been initiated. 
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In the case of St. Mary River the 
Canadians are utilizing a considerable 
part of the low-water flow, but do not, 
and probably never can, utilize the flood 
flow, and this can with propriety be 
stored in St. Mary Lakes and retained 
in the United States if the project is 
feasible. 

The same is true of the waters of 
Milk River. The Canadians by prior- 
ity of survey and of construction have 
probably acquired a right to such water 
as they can obtain, but this quantity is 
limited from the fact that their diver- 
sion canal is high up on the headwaters 
of the river. 

Peter ORTS TT INTERES ts) OF OHTLO. 

BY 

PROFESSOR WILLIAM R. LAZENBY. 

N his first message to the General 
Assembly, Governor Herrick said : 

“It is evident that the State of Ohio 
should awake to the benefits to be de- 
rived in replacing to some extent, at 
least, the trees and forests which have 
disappeared. 

‘In some of the states of the Union 
legislatures have wisely provided for the 
protection of forestsand woods. Icom- 
mend this subject to your serious con- 
sideration, to see if some means can not 
be devised whereby the growth of tim- 
ber may be encouraged, not only for the 
profit arising from the growing of tim- 
ber, but for the purpose of preserving 
our water supplies, protecting ourselves 
from disasters of flood, and maintain- 
ing climatic conditions which are in 
some degree dependent upon our for- 
ests: * 

In accordance with these suggestions, 
a committee appointed by the Ohio 
State Forestry Society, assisted by 
others interested in the subject, has 
drafted a bill, which is now before the 
state legislature. 

The main features of the bill are as 
follows: First, providing for the pay- 
ment of a premium or bounty of two 

dollars an acre for a period of ten years 
to any land-owner of the state who will 
plant and care for forest trees in com- 
pliance with the rules laid down by the 
State Board of Forestry; second, giv- 
ing the Board of Forestry the power to 
accept by gift or secure by purchase 
suitable land in any county of the state 
that it may deem desirable for forestry 
purposes, at a cost not to exceed ten 
dollars an acre, and to be retained as 
permanent forest reserves. 

Every loyal citizen will rejoice to learn 
that Ohio has at last awakened to the 
importance of saving her forests. This 
is not a mere local interest, it is a patri- 
otic duty. All civilized nations of 
Europe have long since enacted laws 
for the preservation of trees and for the 
reestablishment and perpetuation of a 
generous forest area. New York, Penn- 
sylvania, Michigan, and other states are 
following in their lead. 

Shall the great State of Ohio be blind 
to her future welfare? Each generation 
is the trustee and guardian of the natural 
wealth in soil, climate, and beauty of 
our commonwealth for the generations 
to come. Shall we by short-sighted 
selfishness and negligence destroy our 
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magnificent inheritance? Is there any 
crime against nature that draws down a 
more certain curse than that of stripping 
the earth of all her forests? 
We do not object to the removal of 

forest trees after they attain their highest 
market value, nor do we claim that the 

most productive land should be given up 
totimber growing. What the friends of 
the Ohio forests ask is that all land that 
can not be cultivated or is cultivated at 
a loss should be set apart for timber 
growing. 

Is it not a fact that a majority of our 
farmers would improve their circum- 
stances and increase their income by con- 
centrating their efforts, applying their 
labor and fertilizers on two-thirds of 
the land they now too often skim and 
skin, giving the residue back to timber 
growing? 
We confidently look toward two agen- 

cies that can scarcely fail to encourage 
and promote the forestry interests of 
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Ohio. One is the Ohio State Forestry 
Society, recently organized, and the 
other is legislation to which reference 
has been made. 

The Forestry Society hopes to ac- 
complish much good by disseminating 
knowledge of trees and tree planting, 
by inciting the more general use of trees 
for shelter, shade, and ornament, and 
the growing of trees as a farm crop. 

It will also furnish a means of co- 
operation with the National Bureau of 
Forestry and the American Forestry 
Association. 

The forestry bill seeks to encourage 
the production of wood as a farm crop, 
and to illustrate by state forest reserves 
how to conserve and improve existing 
woodland, and to exemplify the best 
methods of forest planting and manage- 
ment. Italso aims to advance the cause 
of scientific and practical education in 
forestry by bulletins and reports. 

Let us save and improve the forests ! 

STATE: FORESTRY IN MINNES Osx: 

BY 

GENERAL C. C. ANDREWS, 
CHIEF FOREST FIRE WARDEN OF MINNESOTA. 

NoTrE.—The following address, delivered by General Andrews at the last meeting of the 
Minnesota Forestry Associations, contains so many valuable suggestions regarding the forests 
of Minnesota, that could be followed with advantage by other states, that we are reprinting it 
here —EDIToR. 

INE COUNTY, in this state, con- 
tains 900,000 acres of land, exclu- 

sive of water. The German State of 
Baden, which is smaller than Pine 
county, has 240,000 acres of state for- 
est, from which it derives an annual 
net profit of $660,000. The Kingdom 
of Wurtemburg is only a little larger 
than our St. Louis county, but it has 
418,000 acres of state forest, from which 
it derives a net annual revenue of $4 
per acre, which is a great deal more 
than our American farmers derive from 
their cultivated land. The Kingdom 
of Saxony has 432,000 acres of state 
forest, from which it derives an annual 
profit of $4.50 per acre. In Saxony 

they have ascertained that the average 
annual increment per acre is 225 feet, 
board measure. They utilize there all 
parts of the tree, even some of the 
roots; so from that state forest they 
have an annual product of 97,000,000 
feet of lumber, board measure, and the 
forest remains unimpaired. It even 
becomes more valuable from year to 
year. Now, there are larger countries 
with these state forests. Prussia has 
6,000,c0o0 acres of state forest, from 
which it derives $9,000,000 annual 
revenue, net, and France has 2,000,000 

acres of state forest, from which it de- 

rives a net profit of $1.91 per acre. In 
these cases, of course, the forests are 
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not all together. They are in scat- 
tered localities and mostly on mountains 
and on sandy soil. These forests have 
good roads through them, and they are 
practically national parks, attractive for 
tourists, and our American travelers 
find great delight in going through 
them. 

These are samples of what some of 
the European countries have been doing 
for a long time, and they show what 
could be done in this country. Of 
course, the revenue of the forest would 
not be so large in this country as in 
countries thickly peopled and where 
labor is cheaper and a market is easier 
of access. 

It is said we must wait until there is 
a strong public sentiment before we can 
accomplish much in forestry. There 
is a good deal of sentiment now for for- 
estry. Governor De Witt Clinton did 
not wait for any very strong public 
sentiment before he built the Erie Canal. 
They laughed at him, and many called 
it ‘‘Clinton’s ditch.’’ Hewasa states- 
man, and he put it through. There 
was no very great public pressure 
brought to bear upon our statesmen in 
Minnesota, of whom Governor Ramsey 
was the leader, to provide by law that 
all the school lands should be sold for 
not less than $5 per acre. It was be- 
cause there was a statesman at the head 
of affairs that it was done. He looked 
ahead and had it done. The conse- 
quence is that Minnesota now has a 
school fund of $15,000,000 and which is 
likely to be increased to $25,000,000. 
What we need is a good, strong man in 
the legislature who will make forestry a 
specialty. We have friends in the legis- 
lature. They added twelve amendments 
to our fire-warden law in our last legisla- 
ture. They appropriated $20,000 to ex- 
tend Itasca state park. They passed a 
law authorizing the state forestry board 
to buy land for forestry purposes at 
$2.50 per acre, but they failed to appro- 
priate the money. It was because there 
was no man in the legislature to make 
forestry a specialty, and until we have 
such a man we will make no particular 
progress in forestry in Minnesota. 
We have been discussing forestry for 

many years in Minnesota. We have a 
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forestry board which has been in opera- 
tion five years. We have such men as 
Frederick Weyerhaeuser, the greatest 
lumberman in the country; our friend 
Mr. Owen; John Cooper, who was pres- 
ident of the State Agricultural Society 
and alumberman; Professor Green, Dr. 
A.C. Wedge, of Albert Lea,and others— 
in allnine members. We are equipped 
to plant trees on non-agricultural land, 
but the legislature has given us no 
money for that purpose. 

Let us suppose you are members of the 
finance committee or the committee on 
appropriations in the legislature. You 
are friendly to forestry, but here comes 
the governor and prominent politicians 
and say they must certainly have $100, - 
ooo for the St. Louis Exposition. They 
must have a lot of money for the state 
university; they must build some more 
buildings at thestate experiment station; 
they have four insane hospitalsand many 
other public institutions which must be 
supported. Members from all parts of 
the state are clamoring for money, and 
they will have it; and while they are 
friendly to forestry, unless we have a 
man who makes forestry a specialty and 
fights for it with energy, we shall not 
get money for forestry. 

Now, I trust that when you go home 
and in due time come to elect senators 
and representatives you will say to the 
candidate, ‘‘ My friend, promise me one 
thing, that you will give earnest support 
to forestry measures.’’ 

What forestry means for Minnesota is 
simply this: The remaining original 
pine timber will be cut in the next fif- 
teen years. Some second-growth pine, 
if protected from fire, will then be cut 
from year to year, but it will not be as 
good as the original growth, and there 
will not be enough of it for home con- 
sumption. Lumber will be dearer and 
our great lumber industry will decline. 
There are, however, fully three million 
acres of waste land in scattered locali- 
ties which if planted with pine would 
in time become normal forests, yielding 
forever a supply sufficient for our home 
need. Such forests would by their 
growth perpetually yield a net annual 
revenue on the capital invested of 3 per 
cent compound interest, besides many 
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indirect benefits. Onsuch waste, sandy 
land it will take on an average about 
eighty years for a crop of pine trees to 
grow to merchantablesize. Individuals 
can not wait so long for a crop and they 
will not engage in the business. The 
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state, to whom time does not occur, 
must undertake the work by purchasing 
waste land and planting it with pine. 

The forestry board is ready to go to 
work. Will you see that the legislature 
provides us with the means? 

SOUTHERN : TRRIGA TION? SU Cer ssrtiee 

NOTES ON RICE IRRIGATION STA- 
TISTICS IN LOUISIANA FOR 

HIEF Statistician, L. G. Powers, 
has transmitted to the Director 

of the Census a preliminary statement 
concerning rice irrigation in the State of 
Louisiana for 1902. The report was 
prepared under his direction by Clarence 
J. Blanchard, and is based upon in- 
formation obtained by correspondence. 
The statistics are for the several parishes 
and indicate a great increase in rice irri- 
gation since the crop year 1899. 

Irrigation in Louisiana is restricted 
almost entirely to the cultivation of rice, 
in the production of which cereal this 
state now ranks first in the United 
States. A few farmers along the Mis- 
sissippi River in the vicinity of New 
Orleans report irrigation of other crops, 
principally vegetables. 

Rice is grown to some extent through- 
out the entire southern fourth of the 
state, with the exception of a marshy 
strip about twenty miles in width along 
the Gulf coast. Within this rice belt, 
however, there are two regions where 
rice is grown by irrigation and where 
conditions are especially suited to its 
cultivation. ‘The one embraces the low- 
lands along the lower Mississippi and 
its outlying bayous; the other com- 
prises the extensive prairies of south- 
western Louisiana. ‘These regions are 
widely dissimilar in soil, and asa result 
very different methods of irrigating and 
harvesting are employed. The delta 
lands of the Mississippi have a deep, 
rich, alluvial soil, with an elevation 
little, if any, above the banks of the 
streams. Those along the Mississippi 
are, in many places, considerably lower 
than the surface of its waters, which are 

1902. 

restrained by high levees. Irrigation is 
by means of flumes in the river levees, 
by siphons, and by steam pumps. 
Owing to breaks in the levees caused 
by floods, the difficulties to be over- 
come in properly draining the planta- 
tions and the unsuitability of the soil 
for the use of modern machinery, the 
rice industry in this part of Louisiana 
has developed but little in the last six 
or eight years. 

COASTAL PRAIRIES. 

Louisiana’s present leading position 
among the rice-growing states is due to 
the discovery of the peculiar adapta- 
bility of the coastal prairies to the cul- 
tivation and irrigation of rice. ‘This 
adaptability was first demonstrated by 
the large yield of irrigated rice in 1897, 
which immediately caused a great in- 
flux of immigrants and capital. These 
prairies are comparatively level, with a 
slight slope toward the Gulf, and have 
ten navigable rivers and numerous lakes 
and bayous. ‘The soil is not deep, com- 
pared with that of the delta lands, but 
has proved to be wonderfully adapted 
to the cultivation of this cereal. It is 
underlaid with an impervious subsoil 
which plays a very important part in 
the economy of rice irrigation. This 
subsoil not only holds the water on the 
land, but gives a compact base, so that 
when the irrigation season is over and 
the levees are opened, the water runs 
off very rapidly and the ground becomes 
firm enough to permit the use of the 

latest improved machinery. 
The prairies are never more than sev- 

enty and generally range from twenty 
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IRRIGATION WELLS NEAR JENNINGS, LOUISIANA. 

to thirty feet above the surface waters 
of the streams and bayous. Through- 
out the prairie region are numerous 
ridges slightly higher than the rest 
of the land. It is upon these ridges 
that the canals are built by throwing up 
parallel levees from the outside, making 
what might be termed an overland 
canal, instead of cutting below the sur- 
face. Pumping plants at the heads of 
the canals lift the water from the stream 
into the main canals, whence it is car- 
ried by gravity tothe point of diversion 
on the land. On some of the large 
canals more than one pumping plant is 
frequently required, owing to the neces- 
sity of several lifts to get the water into 
the canal. 

The prairies are underlaid at depths 
varying from one hundred to four hun- 
dred feet with a water-bearing gravel, 
which, when tapped, furnishes a large 
supply through flowing wells or wells 
in which the water rises to within a few 
feet of the surface. 

The advantages of the coastal prairies 
for rice growing over the other regions 
in which this crop is cultivated, are nu- 
merous and readily apparent, and since 
the introduction of modern methods and 
machinery in southwestern Louisiana 
the growth of the industry has been 
phenomenal. 

The Atlantic Coast planter works at 
a great disadvantage in that his plan- 
tation is virtually a swamp reclaimed by 
strong dikes and levees from the annual 
floods and from frequent high tides. 
The annual cost of protecting his fields 
and repairing breaks in levees is exces- 
sive. His rice fields were originally 
covered with dense forests, to clear 
which entailed great labor and expense. 
Owing to the moist character of the 
soil, his crop must be gathered by hand 

and carried to higher land to be threshed 
and cleaned. Plowing and planting for 
the same reason are slow and tedious. 

In the prairie region the methods of 
plowing, planting, and harvesting are 
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quite similar to those followed by the 
wheat-growers of the Northwest. Fewer 
laborers are required and larger areas can 
be cultivated than inthe Atlantic region. 
The large initial expense for pumping 
plants and the construction of many 
miles of canals and ditches is more than 
offset by the acreage covered and the 
assurance of large crops. 

The year 1902 in Louisiana was one of 
great extremes. The growing season 
was marked by excessive drouth, while 

the hot season of harvest was one of 
great rainfall. Theincreased number of 
pumping plants drew so heavily upon the 
rivers and bayous in the prairie region 
that their levels were lowered, and salt 
water came up from the Gulf. Consid- 
erable damage was also caused in the 
parishes of Plaquemines and Lafourche 
in the delta lands. The intrusion of 
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salt water into the rivers and bayous 
forced the canal-owners to take steps to 
prevent further losses from this source, 
and dams costing many thousands of dol- 
lars have been built or are being planned 
to shut out the water from the Gulf. 

Irrigators from wells, the supply of 
which had heretofore proven ample, dis- 
covered that many of these were too 
shallow,and deeper ones have been sunk. 

A very important lesson taught by the 
experience of Ig02 is the necessity of 
more careful grading of the rice fields. 
Additional levees, with less fall between 
them, have been thrown up,thus making 
it possible to irrigate with less water and 
with more uniform depth, as well as bet- 
ter to utilize the rainfall, which alone 
will oftentimes enable the planter to save 
the expense of operating his plant for 
several days. 

FORESTRY AND IRRIGATION IN CONGRESS 

A CALENDAR OF NATIONAL LEGISLATION WITH REGARD 
TO THE PUBLIC LANDS, 

April J. 
In the House: By Mr. McGuire: A 

bill (H. R. 14674) providing for free 
homesteads on the public lands for actual 
and dona fide settlers, and reserving the 
public lands for that purpose. 

April 2. 
In the House: The bill (S. 1558) 

granting certain vacant public lands in 
the State of Minnesota to that state for 
forestry purposes was read, and received 
formal objection from Mr. Williams, of 
Mississippi. 

By Mr. Mondell: A bill (H. R. 14710) 
authorizing the use of earth, stone, and 
timber on the public lands and forest 
reserves of the United States in the con- 
struction of works under the national 
irrigation law. 

April 5. 
Ilieche Senate Dhe bill (S. a4or) 

granting public lands to the State of 
Minnesota for forestry purposes was 
passed with amendment. 

In the House: Mr. Mondell, from the 
Committee on the Public Lands,to which 
was referred the bill (H. R. 14622) pro- 
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hibiting the selection of timber lands in 
lieu of lands in forest reserves, reported 
the same without amendment. 

April 8. 

In the Senate: Mr. Warren submitted 
amendments to the appropriation bills 
proposing to appropriate $375,000 for 
the care and administration of forest 
reserves, and $250,000 to meet the ex- 
penses of protecting timber on the pub- 
lic lands. 

April 16. 

In the House: The bill (S. 4636) to 
validate certain original homestead en- 
tries and extend the time to make final 
proofs thereon was passed. 

April 18. 
IntheSenate: Mr. Perkinsintroduced 

a bill (S. 5567) to exclude certain lands 
from the Yosemite Park and include the 
same in the Sierra Forest Reserve. 

Inthe House: Mr. Mondell, from the 
Committee on Public Lands, reported 
without amendment the bill (H. R. 
14710) authorizing the use of materials 
on the public lands for building national 
irrigation works. 
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April 19. 
In the Senate: The bill (S. 2994) 

amending an act entitled ‘‘An act au- 
thorizing citizens of Colorado, Nevada, 
and the territories to fell and remove 
timber on the public domain for mining 
and domestic purposes,’’ so as to include 
Oregon, Washington, and California, 
was passed. 

April 20. 
In the Senate: Mr. Martin, from the 

Committee on Public Lands, to which 
was referred the bill of the Senate (S. 
3165) providing for second and addi- 
tional homestead entries and for other 
purposes, reported the same with amend- 
ment. 

April 21. 
In the Senate: ‘the Committee on 

Public Lands reported without amend- 
ment the bill (S. 5567) to exclude cer- 
tain lands from the Yosemite Park and 
include them in the Sierra Reserve. 

The bill (S. 2860) to further amend 
an act approved January 21, 1903, en- 
titled ‘‘An act to amend an act entitled 
‘An act to provide for the use of timber 
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and stone for domestic and industrial . 
purposes in the Indian Territory,’ ” 
was indefinitely postponed. 

April 22. 

In the Senate: An amendment to the 
appropriation bill was agreed to, pro- 
viding $10,000 for use by the Secretary 
of Agriculture in testing chemical pre- 
servatives for timber at the Louisiana 
Purchase Exposition. 

April 23. 
In the House: The bill (H. R. 7296) 

for the protection of the public forest 
reserves and national parks of the United 
States was passed. 

April 25. 
In the House: The bill (H. R. 14622) 

prohibiting the selection of timber lands 
in lieu of lands in forest reserves was 
passed with amendment. 

April 28. 
In the House: Senate Resolution 71, 

directing the Secretary of the Treasury 
to conduct investigations relative to the 
use of the waters of the Colorado River 
for irrigation purposes, was passed. 

RECENT PUBLICATIONS. 
The Angler’s Secret.” By CHARLES BRADFORD. 

pp. 206. Illustrated. G. P. Putnam’s Sons, 
New York. 

Followers of Izaak Walton will welcome 
a new book entitled ‘‘ The Angler’s Secret.’’ 
The author is Charles Bradford, who is already 
widely known for his earlier volumes, ‘‘ The 
Wild-Fowlers”’ and ‘‘The Determined Angler.’ 
The latter work, which was called by Grover 
Cleveland ‘‘the most pleasant and practical 
and sensible volume I have ever seen of its 
kind,’’ was devoted to brook troutonly. This 
new book, which is fully illustrated, treats of 
the sporting species of both fresh and salt 
water fish—from the tiny motintain trout to the 
mighty striped bass of the ocean. It contains 
a full description of various tackles, and the 
methods of catching these fish, together with 
notes of their habits and habitats. 

The latter part of the book considers, not so 
much the methods of actual fish-killing as the 
glory of the chase—the lovely scenery, pure 
air, the natural exercise, and the general ex- 
hilaration. All these things are appreciated 
by the true and chivalrous angler more than 
the actual filling of the creel. 

The author quotes often and appropriately 
from angling authorities ranging all the way 

from Izaak Walton to ex-President Cleveland. 
Not the least praiseworthy part of this admira- 
ble little volume is the tasteful manner in which 
it is illustrated. ‘‘ The Angler’s Secret’’ is a 
delightful little book. 

The American Carnation; How to Grow It. 
By CHARLES WILLIS WARD. Pp. 296. 
Illustrated with colored plates and half- 
tones. A. T. De La Mare Printing and 
Pub. Co., New York. 

Here is a delightful and valuable book for 
the large and growing class who love the car- 
nation. It is w ritten from a minute study of 
the subject, backed up by twelve years’ prac- 
tical experience in growing carnations. Mr. 
Ward, the author, has been a big factor in 
bringing the American carnation into the fore- 
front of “popularity among flowers in this coun- 
try. His extensive and admirably equipped 
gardens have given him unusual opportunities 
at first hand to make a most intimate’ study of 
this flower. 

The volume opens with a description of the 
origin and early history of the carnation, and 
a special chapter on the ‘Carnation in Amer- 
ica. General greenhouse culture, the prepa- 
ration of soils, aad in fact every detail of car- 
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nation Culture from the first planting to the 
picking and shipping of the flowers is dis- 
cussed in a clear, concise manner. Carnation 
culture in various parts of the country is fully 
treated, and there is a chapter on the American 
Carnation Society. A valuable feature of the 
book is the wide use of illustrations. in it. 
They are wonderfully helpful. This is an ex- 
ceedingly valuable book for floriculturalists 
generally, as well as the carnation specialist. 

It is of interest to note that Mr. Ward is also 
a strong advocate of forestry, possessing spe- 
cial knowledge of its practical side through 
large ownership of timberlands and extensive 
lumbering operations. 

The Nature Library. Inten volumes. Pp. in 
all, 4,000. Illustrated with plates in full 
color, half-tones from photographs and 
drawings. Doubleday, Page & Co., New 
York. 

In these volumes further impetus is given to 
the nature-study movement ; not, however, as 
heretofore, by stories with a world of what 
John Burroughs calls ‘‘ misleading romanti- 
cism,’? but by serving as a pleasant and in- 
structive guide to the animal and plant life 
around us. ‘There is a charm in each volume, 
and the’scientific accuracy of each writer does 
not display itself in wearying pedagogy. A 
volume is devoted to each of the following 
subjects’: ‘‘ Fishes,’’? ‘‘Mushrooms,’’ ‘‘ Wild 
Flowers,’’ ‘‘ Game Birds,’”’ ‘‘ Insects,’’ ‘‘ Bird 
Neighbors,’’ ‘‘ Bird Homes,’’ ‘‘ Butterflies,’’ 
*“Moths,’’ and ‘‘Animals.’’ Each subject is 
supplemented by illustrations, which consti- 
tute almost a volume in themselves and which 
are true to the subject and yet things of 
beauty. The volumes havea charm that makes 
them readable merely as books, and the scope 
and accuracy of treatment accorded each sub- 
ject, together with excellent topography and 
make-up, leaves little to be desired. 

NEW MEMBERS OF THE AMERICAN 
FORESTRY ASSOCIATION. 

The following-named persons have joined 
the American Forestry Association since our 
issue for March: 

Agar, John G., Bank of Commerce building, 
31 Nassau street, New York City. 

Bartrum, S. C., Forest Supervisor, Roseburg, 
Ore: 

Booth, George G., 605 Trumbuli avenue, De- 
troit, Mich. 

Canby, Henry M., r101 Delaware avenue, Wil- 
mington, Del. 

Cristy, Harlan P., 520 Atwater street, East, 
Detroit, Mich. 

Crosby, William A., Hinckley, Me. 
Detwiler, S. B., Bureau of Forestry, Washing- 

ror, 10), (C, 
Dike, Miss A. M., 29 Washington square, New 

York City. 
Ehrehart, J. E., State Tax Department, Al- 

bany, N. Y 
Eno, Miss Marv P., 18 West Thirty-eighth 

street, New York City. 
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Hazen, George H., 32 East Seventeenth street, 
New York City. 

Hinckley, Rev. George W., Hinckley, Me. 
Hinderlider, M. C., Chamber of Commerce, 

Denver, Colo. 
Hogue, A. H., Fresno Flats, Cal. 
Huthinson, John P., Georgetown, Burlington 

county, N. J. 
Kehrer, G. F. W., Lagersdrift. District Mid- 

dleburg, Transvaal, South Africa. 
Kelley, William E., 901 Chamber of Com- 

merce, Chicago, Ill 
King, Clark, 25 Claverly Hall, Boston, Mass. 
McLennan, J. S., Petersfield, Sydney, Cape 

Breton, Canada. 
Morley, George, 520 Atwater street, East, De- 

troit, Mich. . 
Peery, E. H., Livingstone, Ariz., care of U.S. 

Geological Survey. 
Pope, Willis T., Honolulu, T. H. 
Robbins, Royal, 373 Washington street, Bos- 

ton, Mass. 
Rowe, Henry C., 490 Orange street, New Ha- 

ven, Conn. 
Smith, Walter M., Stamford, Conn. 
Viles, Mrs. E. P., Skowhegan, Me. 
Weber, W. Hoyt, Stamford, Conn. 
Weddle, Harry H., El Cajon, San Diego 

county, Cal. 
Wing, John B., 22 William street, New York 

City. 

PUBLISHER'S NOTES. 

NURSERYMEN SHOULD BE SURE. 

Any system that reduces chances of error in 
labeling nursery stock is worth earnest consid- 
eration. When a man pays for fruit trees of a 
certain variety, it is good policy for the nursery- 
man to make sure his customer gets them. 

The success of Carl Sonderegger, proprietor 
of the German Nurseries at Beatrice, Nebraska, 

has grown out of his extreme care in deliver- 
ing just what is paid for. This policy has de- 
veloped a long list of confiding customers for 
nursery stock, who are certain that when it 
buds, leaves, and bears it will be the exact 
variety they wanted. 

Another valuable feature is that Mr. Son- 
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deregger is a careful shipper, and his trees and 
plants all arrive in a sound, healthy, growable 
condition ; in fact, he guarantees their safe 
arrival at any railroad station in the United 
States to which shipments are made. Damp 
moss and expert packing are the reasons why 
he can send nursery stock to any address. 
His catalog is a good one to have at one’s 
elbow. He sends it free anywhere. 

WALL MAP OF THE WORLD. 

A beautiful map, valuable for reference, printed 
on heavy paper, 42x64 inches, mounted on 
rollers ; edges bound in cloth, showing our new 
island possessions, the Trans-Siberian Railway, 
Pacific Ocean cables, railway lines, and other 
features of Japan, China, Manchuria, Korea, 
and the Far East. Sent prepaid on receipt of 
25 cents in stamps by W. B. Kniskern, P. T. M,, 
Chicago & Northwestern Railway, Chicago, 
Tllinois. 

DEPENDABLE KNIVES. 

The illustrations herewith show Marble’s 
6-inch Ideal hunting knife with three styles of 
blade, Nos. 1, 2, and 3. ‘The blade as at pres- 
ent made is a modification of the two shapes 
of blades formerly made, known as sticking 
and skinning points, and is claimed by many 
expert hunters and woodsmen to combine more 
of the essential qualities for all-round use than 
are usually found in one style of knife. 

The new blades are slightly thinner than the 
old pattern and carry a more gradual bevel bake 
of the edge. The bone chopper at the back of 
point is a valuable feature for rough work. 

The solid hard-rubber handle, No. 3, is con- 
sidered by some to be superior to any other 
material for the purpose. The heavy tang, 
threaded at the end, just fits the mortise in 
the handle, and a half-inch brass nut counter- 
sunk in the end of the handle, engaging with 
threaded tang, makes the strongest fastening 
that it is possible to make. 
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The stripes or trimmings at each end of the 
No. 1 and No. 2 handles are made up of alter- 
nate washers of colored hard fiber and brass or 
German silver, that are a driving fit on the 
tang. ‘The center of the No. 1 handle is com- 
posed of leather washers put on under heavy 
pressure and held in place by the nut counter- 
sunk into the end of stag tip. The No. 2 is the 
same construction, except that the center is 
composed of two grooved slabs of selected stag 
riveted together and driven on the tang the 
same as the washers. 

The popularity of the Marble knives is proved 
by the fact that the sales are considerably more 
than doubling up each year. 

KEUFFEL & ESSER CO. New York ; 

127 Fulton Street 

Branches 

Chicago: 111 Madison St. St. Louis: 708 Locust St. San Francisco: 303 Montgomery St. 

DRAWING MATERIALS 

SURVEYING INSTRUMENTS 

K. & E. MEASURING TAPES 

Instruments for Forestry Work of approved design, in best quality, largely adopted 

by the United States Bureau of Forestry. 

ALL OUR GOODS ARE WARRANTED 

Our Separate Catalogue of this Line of Instruments Sent Free on Application. 



Foresters and Inspectors Wanted 
for the Philippine Forestry 

Bureau 

The salaries of Foresters, Assistant Foresters, In- 

spectors, and Assistant Inspectors range from $1,200 

to $2,400 per year. Actual and necessary traveling 

expenses toand from the scene of field work are 

allowed, and while in the field one dollar gold per 

day is allowed for subsistence. 

There are a number of vacancies in the different 

grades, and good men are urgently needed for this 

interesting and important work. 

The work of the Foresters is, to a large extent, 

technical; that of the Inspectors more administra- 

tive and less technical. 

Examinations will be heldin different parts of the 

United States about July: and November 1. For 

detailed information apply to the Bureau of For- 

estry, Washington, D.C., or to the Bureau of Insular 

Affairs, War Department, Washington, D. C. 

Foresters and Inspectors now in the Philippine 

forest service and having from two tothree and a 

half years’ service, find the work very attractive, 

instructive, and healthful. 

Copies of the Philippine Civil Service Manual may 

be obtained from the Bureau of Insular Affairs, War 

Departineut, Washington, D. C. 

§4The reports, bulletins, andfother publications of 

the Philippine Forestry Bureau should be readgby 

ail desiring to enter the service. 

tained by addressing the Forestry Bureau, Manila, 

Je WG 

Marble’s Fish Knives 

Have a thumb rest which enables you to put the 
pressure in the right place when cutting off head 
and tail. ‘lhe blades are of tempered tool steel. 

This one is 24% in. long and 
sells for 85e. We make two 
other styles. The handles 
are rosewood inlaid with 
German silver. You get a 
sheath free with each knife. 

Automatic Gaff 
You merely reach out, gent” 
ly touch the fish, and the 
Gaff closes with a grip that 
HOLDS. This means the 
saving of the big ones that 
have gotten away year after 
year. Used with one hand, 
opened with foot. 

No. 1, for fish 
from 1 to 20 lbs. $1.50 

No. 2, for fish 
from 10 to 60 lbs. $2.00 

Handles 30 inches. 

Nickeled, 50c. extra- 

Marble’s Waterproof Match Box 
Makes a fire certain in any weather. 50 cents. 
Send for catalog of other necessities for sports- 

men and hunters. It is free. 

SOLD BY DEALERS OR DIRECT, PREPAID, FROM 

MARBLE SAFETY AXE CO. 
Dept. Gladstone, Mich. 

Copies may beJob- | 

ADVERTISERS 

FIND 

3 A GOOD 

FOUNTAIN 
PEN 

The Best at Any Price 
Sent on approval to 
responsible people. 

A Pocket Companion of 
never ending usefulness, a 
source of constant pleasure 
and comfort. 

To test the merits of 

Forestry and Irrigation 
as an advertising medium 
we offer your choice of 
these popular styles super- 
ior to the 

$3.00 
only 

| 0 0 

Unconditionally Guaranteed 
Pre-eminently Satisfactory. 

we buy it back, and give you 
$1.10 for it (the additional ten 
centsis to pay for your trouble 
in returning the pen). Weare 
willing to take chances on you 
wanting to sell; we know pen 

have one of these. 
Finest quality hard Para rub- 

mond Point Gold Pen, an 
desired flexibility in fine, med- 
ium or stub, and the only per- 
fect ink feed known to thesci- 
ence of fountain pen making. 

Sent postpaid on receipt of $1.00 
(Registration, 86 extra.) 

This great Special Offer is 
good for just 30 days. One of 
our Safety Pocket Pen Hold- 
ers free of charge with each 
pen. 
Remember—There is No 

“ust as good’’as the Laugh= 
lin: insist on it; take no 
chances. P 

State whether Ladies’ or 
Gentlemen’s style is desired. 
Illustrations are full size of 
complete article. Address 

LAUGHLIN MFG. Ce., 

841 Griswold St, 

Detreit. Mich. 
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Association 

Chicago, New York, Washington, 
$707 Fisher Building. 17 Battery Place. 5 and 6 Glover Building, 

@ FF lee ees. 

TuHos. F. WarsH, Washington, GEORGE H: MAxwELL, Chicago, 
President. Executive Chairman. 

JAMES H. ECKELS, Chicago, CHARLES B. BOOTHE, New York, 
Treasurer. Chairman Executive Council. 

Guy E. MITCHELL, Washington, 
Secretary. 

The objects of the Association, as set forth in its Constitution, are as follows: 

1. The adoption by the Federal Government of a permanent policy for the reclamation 
and settlement of the public domain, under which all the remaining public lands shall be 
held and administered as a trust for the benefit of the whole people of the United States, 
and no grants of the title to any of the public lands shall ever hereafter be made to any 
but actual settlers and homebuilders on the land. 

2. The preservation and development of our national resources by the construction of 
storage reservoirs by the Federal Government for flood protection, and to save for use in 
aid of navigation and irrigation the flood waters which now run to waste and cause overflow 
and destruction. 

3. The construction by the Federal Government of storage reservoirs and irrigation 
works wherever necessary to furnish water for the reclamation and settlement of the arid 
public lands. 

4. The preservation of the forests and reforestation of denuded forest areas as sources 
of water supply, the conservation of existing supplies hy approved methods of irrigation 
and distribution, and the increase of the water resources of the arid region by the investi- 
gation and development of underground supplies. 

The adoption of a harmonious system of irrigation laws in all the arid and semi-arid 
states and territories under which the right to the use of water for irrigation shall vest in the 
user and become appurtenant to the land irrigated, and beneficial use be the basis and the 
measure and limit of the right. 

6. The holding of an annual Irrigation Congress, and the dissemination by public meet- 
ings and through the press of information regarding irrigation, and the reclamation and settle- 
ment of the arid public domain, and the possibilities of better agriculture through irrigation 
and intensive farming, and the need for agricultural education and training, and the creation 
of rural homes as national safeguards, and the encouragement of rural settlement as a remedy 
for the social and political evils threatened by the congestion of population in large cities.- 
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JOHN SHERMAN & C0. 
Successors to Real Estate Department 

Ore OkesS thy am ad apie! 

Timber and Mineral Lands 
New AvI. 2 AUR to, OF osn tte UNMEE Dp STATES 

es 

SOUTHERN PINE AND CYPRESS LANDS A SPECIALTY 

we place our services at the disposal of all who may care to take advantage of 
them, either in the purchase or sale of timber or mineral lands. We have excel- 

lent facilities for conducting sucb business, and promise careful attention to all matters 
entrusted to us. 

We make no charge for any services rendered unless a sale results from our efforts, 
at which time the compensation agreed upon when the property is placed in our hands 
will be expected. 

We will accept under the conditions here given first-class properties and advertise 
them in public print and in our booklets and otherwise, absolutely without cost to our 
customers, except as above stated. 

Descriptions of properties must be given accurately and in detail, it being under- 
stood that they must stand a thorough examination. 

The property to be placed in our hands only by the owner or duly authorized agent, 
who has authority to make negotiations for sale. 

Under no circumstances will we knowingly accept property that is inflated in value 
or upon which an additional price has been placed over that asked in the vicinity where 
located, or to other customers. 

The commission or compensation to us is to be paid only in the event of sale through 
our efforts, such compensation to be agreed upon in advance and a contract properly 
covering the same to be given us. 

When property is placed in our hands for sale we shall ask a reasonable time in 
which to accomplish sale and a reasonable option on property when a customer is secured 
who desires time for inspection and examination of title. 

AVING succeeded to the Real Estate Department of FORESTRY AND IRRIGATION, 

References: 

Any Bank or Trust Company in Washington, D. C. 

Office: 1413 G Street . . . Washington, D. f 
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PROPERTIES 

FOR SALE 

oe 

ALABAMA 

A splendid opportunity for milling enterprise ; 5,coo acres of choice timber lands, 
in solid body, located on both sides of the Black Warrior River and adjacent to railroad, 
near Demopolis, Ala. The timber consists of White Oak, Red Oak, Hickory, Poplar, Ash, 
Cypress, Gum, and Longleaf Pine, Oak predominating. Will cut 3c,oc0,000 feet. Will 
sell timber under 1o-year removal contract. Excellent location for saw-mill; easy and 
cheap transportation. Complete details on application. 

HARDWOOD.—5,000 acres in Tuscaloosa county, six miles from railroad ; 40,c00,00c0 
feet hardwood. $55,000 for timber ; $65,000 for fee. 

ARKANSAS 

43,000 acres of timber land, a continuous body, located on both sides of a navigable 
river and convenient to 3 lines of railroads. Logging operations can be conducted all 
the year round at avery low cost. Labor cheap and plentiful. A large milling concern 
in this locality cuts and delivers logs from stump to mill for $1.50 per thousand. The tim- 
ber is estimated to cut on an average of 26,000 feet per acre ; some acres will cut as high as 
80,000 to 100,000 feet. The character of timber per acre, estimated, to cut as follows: Oak, 
6,000 feet ; Gum, 5,000 feet ; Ash, 2,500 feet ; Pecan, 4,000 feet ; Persimmon, 3,000 feet ; 
Hackberry, 2,000 feet ; Elm, 1,000 feet ; Cypress, 1,000 feet ; Locust, 1,000 feet ; Tupulo 
Gum, 1,000 feet. This tract is unexcelled of its kind in the South. Full particulars, 
together with price and terms, furnished on application. 

HARDWOOD.—76,000 acres on both sides of the Ouachita River, in Union, Bradley, 
and Ashley counties, Arkansas, with splendid transportation facilities. It consists of 
hardwoods with a little Pine, and will cut an average of 6,000 feet to the acre. About 
70% of this amount is White Oak, and the remaining 30% is divided between Red and 
Willow Oak, Pine, Cypress, and Gum. Disinterested individuals who have just returned 
from ranging this timber speak of it in the highest terms and say that asa milling propo- 
sition it is by all odds the best they have seen inthe South. The average cut given above 
is based on a very careful and conservative estimate made of 69,000 acres, the balance 
having been made after the estimate wasmade. The soil is very rich and fertile and when 
ready for the plow will sell for more than is now asked for land and timber. $5.50 per 
acre. 

HARDWOOD.—Io0,000 acres in Arkansas; on railroad and also navigable river 
flowing into the Arkansas. Will cut 10,000 feet per acre ; large percentage White Oak ; 
balance Red, Burr, Water, Post, and Overcup Oak, Ash, Gum, and Hickory. Price, 
$5.50 per acre. 

FLORIDA 

CYPRESS TIMBER.—Near the St. John’s River, about 1,400 acres of good cypress 
timber ; can be bought cheap for the quality ; located in the midst of a forest of Long- 
leaf Yellow Pine, also at a reasonable price. Full particulars given on application. 

- LONGLEAF PINE.—20,cooacresin one body. Will cut 2,500 feet per acre of 8x8, 
30 feet and upward, round timber, z. ¢., has never been turpentined. Railroad crosses 
corner. If taken in one body, price, $3.00 per acre 
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FLOR IDA—Continued 

LONGLEAF PINE.—417,000 acres, estimated to cut 3,000 feet to the acre. Price, 
$3.00 per acre. 

LONGLEAF PINE.—140,000 acres. This is guaranteed to cut 2,500 feet per acre. 
Price, $2.50 per acre. 

LONGLEAF PINE.—500,000 acres, and can add 500,000 acres more, making one 
million acres in one solid body of virgin Pine and Cypress. Price, from $2.50 to $3.00 
per acre. 

CYPRESS.—3,000 acres in south-central part of state. Will cut 30,000,000 feet. 
The price to immediate purchaser is $30,000. 

53,000 acres in western Florida. Estimate is 200,000,000 feet of Longleaf Pine. 
Owner will guarantee estimate. Best of transportation facilities. Price, $4.25 per acre. 

LONGLEAF PINE.—50,000 acres in western Florida. Cut 3,500 feet per acre; 
transportation good ; virgin timber. Price, $125,000. 

LONGLEAF PINE —20,000 acres in central part of state, 2% miles from railroad. 
Estimated cut is from 3,000 to 4,000 feet per acre. Price, $3 per acre 

LONGLEAF PINE —16,500 acres in northwest part of state, guaranteed to cut 
88,000,000 feet. Splendid transportation. This is one of the very best propositions that 
we know of in the state of Florida. Price, $8.25 per acre. 

LOUISIANA 

LONGLEAF AND SHORTLEAF PINE.—100,000,000 feet with double circular 
sawmill, planer, two-room standard dry-kiln, good sheds, 75 or 80 tenant houses renting 
for from $3 to $10 each a month; log road seven miles long laid with 35-pound steel 
rails, three miles more graded and right of way cut for ten miles, and in addition 7,000 
to 10,000 oak ties. Mill has a capacity of 75,000 to 80,000 feet per day. Price, $1.60 
per thousand feet for timber, and at cost less reasonable shrinkage for mill and plant. 

SHORTLEAF PINE.—700,000,000 feet of Shortleaf Pine. The Iron Mountain R. R. 
is now building directly through this tract. 8,ooo acres of this tract are in fee-simple, 
which goes with the stumpage. The owner will sell all in one lot or in lots of 150,000,coo 
feet. The cut will average about 7,000 feet per acre. 

HARDWOOD.—6,300 acres near Washington, La., one-half mile from railroad. 
Will cut 8,o00 feet per acre; 4,000 feet White Oak, then Red Oak, Gum, and Ash. 
Bordered by navigable river ; soil alluvial and very rich. Price, $8 per acre. 

HARDWOOD.—33,000 and 17,000 acres, bordered by Tensas and Macon Rivers 
The main line of the Gould system is surveyed through this land. This is one of the 
best timber and land propositions in the South. Will cut 8,000 feet per acre of Oak, 
Ash, Gum, Pecan, and Cypress. Price, $6 per acre. 

LONGLEAF PINE.—17,000 acres in central part of state: Estimated cut is from 
6,000 to 8,000 feet per acre. Tract crossed by two railroads. This is a new property and 
a bargain at the price, $8.50 per acre. 

SHORTLEAF PINE.—35,000 acres in central part of state, crossed by railroad. 
This tract will cut something over 6,000 feet per acre. It is a new property and never 
before offered by anyone. Price, $8.50 per acre. 

SHORTLEAF PINE.—24,000 acres in west-central part of state. It will cut 5,000 
feet per acre of Shortleaf Pine and 2,500 feet per acre of Oak. This proposition includes 
a bran-new sawmill of 60,000 feet per day capacity. ‘The tract has water and rail trans- 
portation. A very great bargain at $6 50 per acre, including plant. 

In writing advertisers kindly mention FORESTRY AND IRRIGATION 



MISSISSIPPI 

LONGLEAF PINE.—55,000 acres, with new mill and equipment. Timber will cut 
- 300,000,000 feet. Tract is very favorably located and has splendid transportation facili- 
ties. Price, $650,000. 

LONGLEAF YELLOW PINE.—50,000 and 8,000 acres of Longleaf Yellow Pine. 
This is a fine tract of pine near the N. O. and N. E. R.R. Will cut I0,000 feet per 
acre of Longleaf Yellow Pine. Lies in comparatively compact body. Price of the 
40,000 acres, $25 per acre in fee-simple; of the 8,000 acres, $16 per acre in fee-simple. 

LONGLEAF PINE.—25,000 acres on railroad. Guaranteed to cut 8,000 feet per 
acre. Also sawmill’and full equipment. Price, $450,000. 

LONGLEAF PINE.—1Io,ooo acres. Will cut 8,000 feet per acre. One-half has been 
turpentined. $9 per acre for that which has been turpentined, $11 per acre for that 
which has not. 

HARDWOOD.—38,760 acres, lying between the Yazoo and Sunflower Rivers, both 
navigable and here only ten miles apart. The Yazoo & Mississippi Valley Railroad. 
crosses one corner of the tract. This tract is claimed by timber experts to cut 7,000 feet 
per acre of the usual hardwoods of this locality—oak, hickory, gum, ash, etc. Price, 
$7.50 per acre. 

HARDWOOD.— 6,000 acres within one mile of railroad. Estimated to cut 5,500 
feet poplar, hickory, and white oak. Price, $9 per acre. 

HARDWOOD.—Io0,000 acres on new railroad. Estimated to cut 5,500 feet per acre, 
poplar and white oak. Land very rich, worth $20 per acre for farming when timber is 
removed. Price, $11 per acre. 

HARDWOOD.—44,000 acres hardwood. Will cut 9,000 feet per acre, white and 
red oak, hickory, ash, gum, and cypress. Railroad runs through this tract. Price, 
$7.50 per acre in fee-simple. 

HARDWOOD.—100,000 acres hardwood on Yazoo & Mississippi Valley Railroad 
and Sunflower River. Virgin forest—oak, ash, gum, and cypress. ‘Will cut 9,000 feet 
per acre. Price, $10 per acre. 

NORTH CAROLINA 

70,000 ACRES PINE, CYPRESS, JUNIPER; ASH, AND GUM TIMBER in Eastern 
North Carolina. This property is located on two sounds which empty into the Atlantic 
Ocean, 100 miles south of Norfolk, Va. Exceptional water transportation facilities. The 
longest haul to water will not exceed four miles, and would require railroad and steam 
skidder. The timber is estimated by a practical timber expert to cut the following 
amount of merchantable lumber : 85,000,000 feet of Short Leaf N. C. Pine, 100,000,000 
feet of Juniper, 15,000,000 feet of Cypress, 100,000,000 feet of Black and Sweet Gum. The 
timber rights on the above will be sold for less than one dollar per thousand, with ample 
time to remove same, or can be purchased in fee, together with 80,000 acres additional, 
suitable for game preserve or farming purposes, at a very small cost. This is probably 
the best investment in North Carolina for the money. 

HARDWOOD.—20,000 acres of hardwood in Macon county. Will cut 8,000 feet. Six 
miles from railroad, now being built. Price, $5.00 per acre. 

HARDWOOD.—12,000 acres. Virgin forest of poplar, white oak, red and chestnut 
oak, hemlock, and some white pine. 1% cords tan bark per acre. This property is at 
present 14 miles from the railroad, but the Southern Railroad is now building a branch 
which will pass through this tract. Will cut from 12,000 to 15,000 feet per acre, on a 
conservative estimate. Price, $7.50 per acre. 

12,000 acres in the southern part of state. Will cut 42,500,000 feet of timber, mostly 
Longleaf Pine, with some White Oak, Cypress, and Poplar. This tract has splendid trans- 
portation facilities. Price, $6 per acre. 

In writing advertisers kindly mention FORESTRY AND IRRIGATION 



SOUTH CAROLINA 

500,000,000 FEET OF CHOICE STANDING TIMBER.—In South Carolina, con- 
venient to: transportation both by rail and water, near tide water possessing fine harbor. 

Group A.—Consists of 11,000 acres, estimated to cut 25,000,000 feet of cypress, as 
choice as grows in the South ; 18,000,000 feet excellent short-leaf pine, 5,000,000 feet of 
cottonwood, 8,000,000 feet of oak, 3,000,000 feet of ash, balance of timber hickory, 
sycamore, elm, gum, etc. 

Group B.—22,000 acres, estimated to cut 80,000,000 feet of choice cypress, 70,000,000 
choice short-leaf North Carolina pine, balance of timber oak, ash, hickory, sycamore, 
gum, etc. 

Group C.—14,000 acres, estimated to cut 30,000,000 feet of choice cypress, 15,000,000 
of oak, 15,000,000 short-leaf pine, 8,000,000 cottonwood, 10,000,000 ash, balance hickory, 
sycamore, elm, gum, etc. If the above tracts are purchased outright the timber will cost 
less than one dollar per thousand. 

13,000 acres on railroad and navigable river. Wil cut 70,000,000 feet of Cypress and 
30,000,000 feet of Pine, all virgin timber. The greatest bargain in the state at $6 per 
acre. 

TENNESSEE 

COAL LAND.—3,000 acres Jellico coal land on main line of C. N.O. & T. R. R. in 
Kentucky, near Tennessee line. Mines are now paying net profit of $1 per ton to owner, 
and will pay more. Further particulars on application. 

VALUABLE SLATE QUARRY.—We have for sale a valuable property in East 
Tennessee, containing over 2,000 acres of excellent timber land; in addition, however, 
to the timber there is upon the tract a deposit of remarkably fine slate. The slate is 
easily and cheaply quarried—splits thin, straight and smooth, and punctures without 
scaling. After thorough tests the best experts have pronounced it equal to any slate in 
the United States. The quantity seems to be inexhaustible. 

A mill has already been erected for grinding, polishing and finishing the slate, all of 
which is in good condition. 

There is also a large storehouse, good dwelling and several cabins, besides other 
improvements, such as tram-roads, blacksmith shop, etc., all of which goes with the 
property. Immediately available is also a splendid water power of about 18 feet fall, 
strong enough to run a large manufacturing plant to economically handle both the slate 
and timber. This is reasonably accessible to railroads, and most of the year has water 
transportation to the Mississippi and Ohio rivers. The location of this tract gives it 
easiest and cheapest access to the Western market, an important factor in connection 
with the Western trade, which at present is supplied from more distant quarries. The 
reason for this property being placed on the market will be-given any one interested in its 
possible purchase, and will be found satisfactory. We believe a bargain can be had in 
its purchase. 

HARDWOOD.—20,000 acres hardwood, estimated to cut 8,o00 feet per acre. Poplar, 
oak, lynn, chestnut, etc. Price, $9 per acre. 

TEXAS 

PIN E.—50,000,000 feet Pine stumpage, south Texas. “Splendid location for a mill. 
This tract of Pine is well blocked up and is nearly in a solid body, located within 20 miles 
of Beaumont, on one railroad and within 2% miles of another. 

WEST VIRGINIA 

LIME AND CEMENT.—472 acres, containing coal, lime, and cement stone. 
Limestone 400 feet thick, cement rock 35 feet thick, and coal 4 to 5 feet thick. Plenty 
of timber on property. Plant ready for operation with modern machinery ; railroad 
sidings on premises. For further details apply to this department. 

SPECIAL, 20,000 ACRES OF TIMBER.—Spruce and hemlock ; one-half will cut 
20,000 feet to the acre, balance 12,000 feet. Modern sawmill, daily capacity 50,000 feet ; 
planer, docks, trams, etc.; 10 miles standard gauge railroad, with engine, cars, steam 
loader, and skidder ; 8 miles additional graded, with ties and rails on ground ready to 
lay. Storehouse, dwellings ; in short, a modern lumber plant in daily operation on 
railroad, with good connections east and west. Apply for further particulars. 
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WEST VIRGINIA—Continued 

COAL LANDS.—I0,000 acres coal lands, convenient to railroads; three veins, one 
4% feet thick, and without slate. Cheap. Send for particulars. 

TIMBER INVESTMENTS.—8,o000 acres spruce and hemlock, on railroad ; will cut 
20,000 feet per acre. $35 per acre. 

1,500 acres spruce and hemlock, 2 miles from railroad ; will cut 25,000 feet per acre. 
$37 per acre 

54,000,000 feet fine timber, on tract of 5,500 acres on Greenbriar Riverand C.& O. R.R.; 
will cut 20,000,000 hemlock, 10,0c0,000 white oak, 7,000,000 red oak, 8,000,000 chestnut 
oak, 1,000,000 white pine, and 8,000,000 poplar, birch, chestnut, linden, hickory, locust, 
etc. Profits on tan bark alone will pay for the land. $18 per acre. 

COAL, IRON, OIL, AND TIMBER LANDS.—7,oco acres on main line Norfolk 
and Western. Coal developed already; timber worth $88,000; complete prospectus 
furnished. 

2,200 ACRES (coal and timber) HEMLOCK, SPRUCE, CHERRY, AND ASH. 
Will cut 18,000 feet per acre. One-half is Hemlock, balance principally Spruce. This 
tract is on the railroad and a navigable river, is magnificently timbered and underlaid 
with a Clarion seam of coal. The outcrop showing plainly over the property. It has not 
been developed as yet, the branch of the Wabash having but recently been completed. 
Price, $40 per acre. 

2,000 ACRES, containing Hemlock, Spruce, Cherry, Ash, etc. One-half of this tract 
will cut 20,000 feet per acre. Balance will cut 15,000 feet per acre. ‘This is a splendid 
timber proposition. Is ona railroad. Good ground for stocking. $32 per acre. 

1,200 ACRES, containing Hemlock, Spruce, and Cherry. This tract is one mile from 
railroad. Will cut 18,000 feet per acre. $28. 

19,000 ACRES OF HEMLOCK AND SPRUCE, in Pocahontas county, W. Va., 
being on a navigable river and also railroad. This tract is claimed to be the finest tract 
of Spruce and Hemlock in W. Va., and has been,estimated to cut 15,000 feet per acre of 
Hemlock and Spruce, besides a large quantity of Ash, Cherry, Bass Wood, and Maple, 
not included in this estimate. With the exception of about two thousand acres, the 
whole tract can be lumbered at one operation. The ground is smooth and in excellent 
shape to operate. Price, $30 per acre. 

2,500 ACRES OF TIMBER on both sides of a navigable river, located on two lines of 
railroad. Will cut 8,000 feet per acre; 3,000 feet Oak peracre. This is a good, desirable 
property and is accessible, as aforesaid, to two railroads, which is an item in shipping 
lumber. Price, $15 per acre. 

8,oo0o ACRES SPRUCE AND HEMLOCK, onrailroad. Will cut not less than 20,000 
feet per acre. It is situated in the county of Randolph and lies for several miles on the 
railroad and a navigable river. There is a splendid lot of bark on this tract, and it will 
eventually pay the purchase price of land. This is one of the very best propositions we 
know of in Spruce and Hemlock. Price, $35 per acre. 

1,500 ACRES. It is located about two miles from railroad, and except for the fact 
that it is not directly on the railroad the description is the same as preceding property, 
but if possible it is slightly better timbered. Price, $37 per acre. 

We have many other valuable timber and mineral properties in this state upon our 
books. Particulars on application. 

4 

JOHN SHERMAN @ CO. 
1415 G STREET .. . WASHINGTON, D. C. 
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THE EXPERIMENTS WITH 
Conducted in New England, show that the growing of 
these trees can be made a paying investment. White 
pine is not as plentiful today, and what little there is will 
soon be exhausted. 
those who appreciate the present conditions and form a 
forest. WHITE PINE 

The future supply will come from 

We offer some three-year transplanted seedlings that 
are espetially suitable for this purpose; or, if you pre- 
fer, we can furnish you with some good, fresh seed. 

Write for seed catalogue or further information, 

BUREAU OF FORESTRY 
Thomas Meehan & Sons, Inc., Dreshertown, Pa. 

‘*Seeds and Seedlings for Forestry Purposes ”’ 

Money Rolls to Agents 
that sell nursery stock from the famous 

GREELEY, COLORADO, NURSERIES 
whose stock is better adapted to all localities 

than any others. Agents wanted in every 

county. Write at once for terms and terri- 

tory, giving reference. 

READ 

Irrigation in the United States 
By FREDERICK HAYNES NEWELL 

Chief Engineer U. S. Reclamation Survey. 

The book of authority on the most logical expan- 
sion question before our people. 

Price $2.00, postpaid to any address. 

Address: FORESTRY AND IRRIGATION 
Washington, D. C. 

DID YOU EVER USE 
PRESS CLIPPINGS? 

Do you want everything printed in the news- 
paper, magazine, and trade press of the United 
States and Canada on any particular subject? 

Send us your order describing what you want us 
to clip, enclose $3, and we will send you our 
service for a month, mailing you daily or 
weekly all clippings found on your topic. 

We read and clip about 25,000 publications each 
month. 

MANUFACTURERS ean learn where there is a 
market for their goods and how best to 
reach it. 

BUSINESS MEN ean obtain reliable tips which 
lead to business brought in on the follow-up 
plan. 

ANYONE can gather all that is printed about 
matters of immediate interest, the latest and 
best thoughts from many sources. 

United States Press Clipping Bureau 
153 La Salle St., Chicago, U. S. A. 

Send stamps for our booklet. 

ORCHIDS 

Weare the largest Orchid growers in the 
Waite diS tates ii:iersemcun imei sie sie es) esr 

Our illustrated and descriptive Catalogue 
of Orchids is now ready and may be had 
Onlapplicatione. “eraser sme san een sr ee 

Orchid Growers LAGER & HURRELL 
and Importers... SUMMIT, N. J. : : 2: : 

ORCHIDS 

Catalpa Trees 
(Catalpa speciosa) 

SEEDLINGS IN LARGE NUMBERS 

Twenty years’ experience in growing this val- 
uable timber. Excellent for posts, poles, ties, 
and lumber. 

CONTRACTS taken for plantations of not 
less than 6oacres. A ten-year-old Catalpa grove 
is a gilt-edged investment. 

GEO. W. TINCHER 
WILSEY, KANS. 

NUT TREES 
At Wholesale Prices Direct to the Planter. 

Also June Bud Peach Trees. 
Send for Catalogue. 

OAK LAWN NURSERY 
HUNTSVILLE, ALA. 

Foresters and Botanists will find profit 

and pleasure in 

Important Philippine Woods 

The standard reference book for Philippine 
forests. By Capt. G. P. AHERN, Chief of Philip- 
pine Forestry Bureau. 42 large colored plates. 

Price, $3.00. 

Forestry and Irrigation Book Dept. 

me.. PAPER that this publication is printed 

. on is furnished by 

R. P. Andrews & Company «nc.), Washington 
Sole Agents in the District of Columbia for the 
West Virginia Pulp and Paper Company 
the Largest Manufacturers of Book Paper in 
the world. 

: IF IN NEED, DROP THEM A LINE 

In writing advertisers kindly mention FORESTRY AND IRRIGATION 
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KILNS ano APPARATUS 
TO COLLECT 

WOOD ALCOHOL 
ACETIC ACID 
WOOD OL *%%% 
TURPENTINE 2 

FROM THE SMOKE OF WOOD 

AND MAKING 45 TO 50 BUSHELS 
OF SUPERIOR 

CHARCOAL 
PER CORD OF WOOD 

J.A. MATHIEU, Georgetown, S.C. 
Weal oS 

KINSTLER WAR BAG 
For Sportsmen, Campers, Etc. 

Holds as Much as a Trunk 

Weight, 34 Pounds 

A Valise on the Cars 

A Pack-Bag in the Woods 

Send for Circular “*D”’ 

J. KINSTLER, 126 Oak St., Chicago, Ill. 

NATURE BOOKS 
Now is the Time to Redd Them 

Spring is here,and every normal man and 
woman wishes to get in touch with the 
newly-wakened life out of doors. See our 
list on a preceding page. Whatever isn’t 
there we can procure for youat lowest rates. 

FORESTRY AND IRRIGATION 
BOOK DEPARTMENT 

A Farm For You 
ARE YOU SATISFIED AT HOME? Or do you 
wish to better yourself > You should investigate what the 
San Joaquin Valley of California has to offer 
hustlers. In that great valley is grown nine-tenths of the 
U.S. raisin crop, and millions of gallons of wine are made 
yearly. You can profitably raise almost everything there. 
Good farms at cheap prices. !Low-rate colonist excursions 
in March and April on the Santa Fe. Write for pamphlets 
to Gen. Pass. Office, A. T. & S. F. Ry., Chicago. 

Gada f ornyTra 

50 YEARS’ 
EXPERIENCE 

TRADE MaRKS 
DESIGNS 

CopyYRIGHTS &c. 
Anyone sending a sketch and description may 

quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly confidential. Handbook on Patents 
sent free. Oldest agency for securing patents. 
Patents taken through Munn & Co. receive 

special notice, without charge, in the 

Scientific American, 
A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms, $3 a 
year ; four months, $l. Sold by all newsdealers. 

MUNN & Co,3618roadway, New York 
Branch Office, 625 F St., Washington, D. C. 

Our business is making ilustratiens, not 
only like the ones in this Magazing but for 

any commercial purpose. 

If you are ever in need of any work in 
this line, you will find this to be a first-class 
establishment to deal with. 

5 HCC STALE /]* MUGLER 
We 

FINE WORK AND PROMPF /ERVICE 
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ORGANIZED APRIL, 1882 INCORPORATED JANUARY, 1897 

The ~ 

American Forestry Association 

OFFICERS FOR 1904 

President 

Hon. JAMES WILSON, Secretary of Agriculture 

First Vice-President Secretary 

Dr. B. E. FERNOW, Ithaca, N. Y. EDWARD A. BOWERS, New Haven, Conn 

Treasurer, OTTO LUEBEERT, Washington, D. C. 

Directors 

JAMES WILSON HENRY S. GRAVES EDWARD A. BOWERS WILLIAM I,, HALL 

B. EK. FERNOW HENRY GANNETT OTTO LUEBKERT F. H. NEWELL 

WILLIAM S. HARVEY GEORGE P. WHITTLESEY GIFFORD PINCHOT 

Vice-Presidents 

Sir H. G. JoLy DE LOTBINIERE, Victoria, B. C. | CHARLES W. GARFIELD, Lansing, Mich. 
CHARLES C. GEORGESON, Sitka, Alaska. | SAMUEL B. GREEN, St. Anthony Park, Minn. 
WALTER S. FLEMING, Auburn, Ala. WILLIAM TRELEASE, St. Louis, Mo. 
B. A. FOWLER, Phoenix, Ariz. CHARLES E. BESSEY, Lincoln, Neb. 
THOMAS MCRAE, Prescott, Ark. | FRANK W. ROLLINS, Concord, N. H. 
Wo. R. DUDLEY, Stanford University, Cal. JOHN GIFFORD, Princeton, N. J. 
W. G. M. STONE, Denver, Col. WILLIAM F. Fox, Albany, N. Y. 
WALTER MULFORD, New Haven, Conn C. A. SCHENCK, Biltmore, N. C. 
Wo. M. Cansy, Wilmington, Del. Wm. R. LAZENBY, Columbus, Ohio. 
THOMAS F. WALSH, Washington, D. C. | JOHN FIELDS, Stillwater, Okla. 
ELIHU STEWART, Ottawa, Ont. | J. T. RoTHROcK, West Chester, Pa. 
KB. F. SKINNER, Escambia, Fla. | GEO. PEABODY WETMORE, Newport, R. I. 
R. B. REPPARD, Savannah, Ga. | Wm. L. BRaAy, Austin, Texas. 
CHAS. DEERING, Chicago, II1. GEORGE AITKEN, Woodstock, Vt. 
AMES TROOP, Lafayette, Ind. D. O. Nourse, Blacksburg, Va. 
HOMAS H. MACBRIDE, Iowa City, Iowa. ADDISON G. FOSTER, Tacoma, Wash. 

JOSEPH R. BuRTON, Abilene, Kansas. A. D. Hopkins, Morgantown, W. Va. 
S. C. MASON, Berea, Ky. FRED WEYERHAUSER, Chippewa Falls, Wis. 
LEWIS. JOHNSON, New Orleans, La. WM. LITTLE, Montreal, Quepdec. 
EDWARD L. MELLUS, Baltimore, Md. Gero. P. AHERN, Manila, P. I. 
JoHN K. Hogss, North Berwick, Me. Wm. R. CasTLE, Hawaii. 
FRANCIS H. APPLETON, Peabody, Mass. J. H. McLEarRy, San Juan, P. R. 

Annual Dues, $2.00. Life Membership, with exemption from further dues, $100.00 

Sustaining Membership, $25.00 a year 

FORESTRY & IRRIGATION is the official organ of the Association, and sent regularly to all members 

To Mr. EDWARD A. BOWERS 

Secretary American Forestry Association 

Box 346, New Haven, Conn. 

DEAR SiR: I hereby signify my desire to become a member of the American 

Forestry Association. Two dollars ($2.00) for annual dues enclosed herewith. 
Very truly yours, 



CALIFORNIA IN JANUAR 73 a 

W. E. HOYT, G. E. P. A. 

335 Broadway, New York, N. Y. 

£63  6T-LOULS 

“TI have traveled much but did not think 
such a comfortable journey possible. The 
Union Pacific Tourist Cars were a revel- 
ation’ writes a distinguished American. 

TOURIST CARS 
RUN 

EVERY DAY IN THE YEAR 

TO 

Oregon and Washington 
VIA 

UNION PAGIFIC 
INQUIRE OF 

R. TENBROECK, G. E A., 
287 BROADWAY, NEW YORK Gime 

OR OF 
E. L. LOMAX, G. P.& T. A., U.P. R.R., 

OMAHA, NEB. 



The 

Overland 

Limited 

California 
the most ]uxurious train in the world, 
leaves Chicago 8.00 p. m. daily. Less 
than three days to San Francisco. 
Magnificent equipment. Electric 
lighted throughout. 

The Best of Everything. 
Two other fast trains leave Chicago 10a. m. 
and 11.35 p.m. daily, with through service 
to San Francisco, Los Angeles and 
Portland via the 

Chicago & North-Western, 
Union Pacific and 

Southern Pacific Railways 
All agents sell tickets via 

this route. 
Illustrated booklets on 

application to 
W. B. KNISKERN, 

CHICAGO, ILL. 
or E. L. LOMAX, 
OMAHA, NEB. 

OL16 

Reduced Rates 

to 

Yellowstone Park 

For the season of rg04 the Northern 
Pacific announces a great reduction in 
rates from Chicago, St. Paul, Duluth 
and other Northwestern points to and 
through Yellowstone Park. These reduc- 
tions materially decrease the expense of 
the park tour. 
New Hotels have been built. Old 

Faithful Inn, modern in every respect, 
constructed of logs and boulders, is locat- 
ed near Old Faithful geyser and is prob- 
ably the most unique structure of the 
kind in the country and bound to become 
a favorite. A new and stately hotel on 
the banks of Yellowstone Lake makes 
this the most reposeful spot in the park. 
Each of the park hotels now has a capac- 
ity for 250 guests, is electric lighted, 
steam heated and hasa good orchestra. 

Season extends from June I to Sep= 
tember 30. Route via N. P. R., Liv= 
ingston and Gardiner. 

Inquire of any agent of the N. P. R. or 
write to Chas S. Fee, Gen. Pass’g’r Agt., 
St. Paul, Minn., for particulars, and send 
six cents for ‘¢‘ Wonderland 1904.”’ 

To 

Keep. 

Track 

of 

Things 
The Library Bureau Card System enables you to classify facts and information and to 

keep track of various dealings, engagements, accounts, correspondence, documents, loose 
sheets, papers, drawings, clippings, etc., in the most systematic and practical way. 

The desk outfit here shown consists of a quartered oak tray in antique and best shel- 
lac finish, with cover and all fittings, 1,000 numbered cards, and A to Z guides. Guides 

for the days, weeks, and months will be furnished instead of the alphabetical guides if 
desired. Further information will be given on request. 

LIBRARY BUREAU 
Colorado Building 

Boston New York 

a eS SORTS era see A 

Chicago 

WASHINGTON, D. C. 

Philadelphia London 
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Biltmore 

Forest School 
Biltmore, N. C. 

WW 
Theoretical and practical 

instruction in all branches of 
applied forestry. MW for over a hundred years have been uni- 

Ay versally recognized as the standard of ¥ i, 
eee ei wv Course comprising twelve 
my excellence. W . 
AN NY consecutive months can be 
ry OUR CATALOGUE—the 103d succes- entered at any time of the 

“$ sive annual edition—contains a more W year—no vacations. 
M® complete assortment and fuller cultural W & compl Ss! W ; i hy 
a directions than any other seed annual . Object lessons within the 
aN published. It contains 144 large-size v eee of George 
NS pages, profusely illustrated with half- «+ Vanderbilt, comprising 
m Pas I 5 W 120,000 acres, where forestry wy toneplates. Inevery respect and without wy 
“exception it is the most complete, most W has been practiced since 1895. 

\ MN 
ps reliable and most beautiful of American 4 

mam Garden Annuals. We Mail It Free. W 
A WV 

; : 
a A M. THORBURN & CO. 4 For further information 

A WV apply to 
an 36 Cortlandt Street . . . New York v 
Se Mw C. A. Schenck, Director 

YALE FOREST SCHOOL 
NEW ‘HAV EN, .>.3C ONN EC PTCys. 

es 

The course of study in THE YALE FOREST 

SCHOOL covers a period of two years. Grad- 

uates of collegiate institutions of high standing 

will be admitted without examination, provided 

they can show the requisite knowledge of 

Botany, Geology, and Inorganic Chemistry. 

The Summer School of Forestry is conducted 

at Milford, Pike County, Penna.‘ The session in 

1904 will open July ist and continue seven weeks pereratadedestiaiads 
For further information address 

Henry S. Graves, Director, New Haven, Conn. 

PRESS OF JUDD & DETWEILER, WASHINGTON, D. C. 
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ESTABLISHED IN 1868 

Judd & Detweiler 

Printers 

120-2 Eleventh Street 

Riis hime com ie) 

WE PRINT THIS MAGAZINE 

DEPARTMENT OF THE INTERIOR, U. S. GEoLoGicaL 
Survey, Wasuineron, D. C., Apri 30,1904. Sealed 
proposals, in duplicate, will be received until 2 
o'clock p. m., July 2, 1904, at the office of D. W. 
Ross, Engineer U. S. Geological Survey, Boise, 
Idaho, for the construction and completion of a 
dam, spillways, canal, and gates, involving about 
280,000 yards of rock work and 15¢,000 yards of 
earthwork, on Snake River, near Minidoka, 
Idaho. Specifications, forms of proposal, and 
particulars may be obtained on application to 
D. W. Ross, Boise, Idaho, and to the Chief Engi- 
neer, U.S. Geological Survey, Washington, D.C., 
at which offices the plans may be inspected. 
Each bid must be accompanied by a certified 
check, payable to the order of the Secretary of 
the Interior, for two per cent of the contract 
price, as a guaranty that the bidder will, if suc- 
cessful, promptly execute a satisfactory contract 
and furnish bond in the sum of 20 per cent of 
the contract price for the faithful performance 
of the work. The right is reserved to reject any 
and all bids, and waive technical defects if the 
interests of the Government require it. Bidders 
are invited to be present. THos. Ryan, Acting 
Secretary. 

Illustrations 
FORESTRY AND IRRIGATION has a 

large stock of excellent half-tone cuts, 
duplicates of which can be secured at less 
than half the original cost. Persons 
desiring illustrations on the subjects to 
which this magazine is devoted can save 
time and money by dealing with us. 

EDITORIAL DEPARTMENT 

FORESTRY AND IRRIGATION 
WASHINGTON, D. C. 

Field anc Stream 
Edited by EMERSON HOUGH 

America’s Illustrated Monthly Magazine of the 

ROD, GuN, DoG, CANOE, CAMERA, CRUISE, Etc- 

Subscription Price, $1.50 per Year 

15 Cents a Copy of all Newsdealers 

The Mysteries of the Mighty 

Amazon River 
EAD the story, graphically penned by 

R explorer ALVAH D, JAMES, of the dis- 
coveries and facts brought to light by 

“FIELD AND STREAM’S”? exploration party 
in the vast, tropical wilderness drained by the 
Amazon. 
From the day when, on the Pacific coast, the 

ascent of the Andes Mountains began, the thrill 
of the narrative is upon you, and never releases 
its hold until the tale ends at the confluence of 
the great river with the Atlantic, 3,600 miles 
from its source. 

Begin your subscription with the superb 
Christmas Number of 1903, containing the first 
installment of this Amazon story. 

Address the Publishers: 

JOHN P. BURKHARD CORPORATION 

Dept. F. I. 35 West 21st Street, New York 

Fourth Edition, Enlarged and Rewritten 

IRRIGATION 
ENGINEERING 

BY 

HERBERT M. WILSON, C. E. 

rYX\HIS work is known as a standard 
authority on the subject, and is one 

of the most complete and well presented 
treatises ever offered in this branch of 
engineering. It is thoroughly revised, 
and the added matter includes the results 
of the new reclamation acts in the United 
States and the recent great developments 
in Egypt. 

Small octavo, 600 pages, 141 full page 
plates—mostly half-tones, 

142 text figures. 

CLOTH : : é $4.00 

JOHN WILEY & SONS 
43 and 45 East 19th Street 

New York City 

In writing advertisers kindly mention FORESTRY AND IRRIGATION 



IBXS) SCHOOLS § COLLEGES BX 
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Harvard University 

Ghe Lawrence 
Scientific School 

Announces the establishment 
of four-years’ programme of 

Forestry 

leading to the degree of S. B. 
The School offers also profes- 
sional courses leading to the 
degree of S. B. in Landscape 
Architecture, Architecture, 
Engineering, Mining, Geol- 
ogy, Biology, Chemistry, etc. 

Information about require- 
ments for admission, courses 
of study, expenses, etc., may 
be obtained by addressing 

J. L. LOVE, Secretary 

16 University Hall, Cambridge, Mass. 

N. S. SHALER, Dean 

Nature Books 
Now is the Time to Read Them 

Spring is here and every normal man 

and woman wishes to get in touch 

with the newly-wakened life out of 

doors. See our list on a following 

page. Whatever isn’t there we can 

procure for you at lowest rates. 

FORESTRY AND IRRIGATION 

BOOK DEPARTMENT 

California, Aita, Placer County 

AGASSIZ HALL 

is a boys’ Preparatory School in the Sierra Ne- 

vada Mountains. Its boys are encouraged to 

ride, row, swim, fish, hunt, trap, snowshoe as 

out-of-school aids toward developing healthy 

manhood. 

e Ct THE e ° 

University of the South 
Sewanee, Tennessee 

Ft 

DEPARTMENTS 

ACADEMIC MEDICAL 

THEOLOGICAL PHARMACEUTICAL 

LAW PREPARATORY 

et et 

The University of the South is situated in the 
center of its woodland domain of 10,000 acres, 
on the summit of the Cumberland Mountains, 
2,000 feet above sea level. 

Open from March to December, the academic 
year being divided intothreeterms. Students 
from other Universities may attend the sum- 
mer session, July 3 to September 26, in any 
department. 

The University domain is being lumbered in a 
Scientific manner under the direction of the 
Bureau of Forestry, U. S. Department of Agri- 
culture, and an unusual ochtoreary, is afforded 
for the preliminary study of forestry. Sewanee 
presents an exceptionally attractive field for 
the study of geology, and forest and field 
botany. 

For further information address 

THE VICE-CHANCELLOR 

Michigan 

Agricultural College 

se 

FORESTRY 
Coe has been in successful operation since 

September, 1902. It runs parallel with 

courses in Agriculture, Mechanic Arts, and Do- 

mestic Science, and leads to the Degree of B.S. 

Seventy students have had instruction in this 

subject at this College the past year. Students 

taking the full course have practice in nursery 

work, forest mensuration and exploitation, and 

field surveying. Twohundred acres of woodland 

on the College farm, including pine and decid- 

uous plantations, and native stands are used for 

demonstration. The campus contains over 600 

species of native and introduced trees and 

shrubs. A large number of graduates of this col- 

lege are now engaged in forestry work. Pleasant 

location. Expenses low. Catalogue and special 

circular sent on application. 

J. L. SNYDER, President 

E. E. BOGUE, Professor 

Agricultural College P. O., Michigan 

In writing advertisers kindly mention FoRgsTRY AND IRRIGATION 



The American Sportsman’s Library 
Under General Editorship of CASPER WHITNEY 

The Only Library of Sports Adapted to the American Reader 

Complete in 20 volumes, at $2 net per volume 

A partial list of Contributors includes 

Theodore Roosevelt, Dean Sage, Edwyn Sandys, Charles F. Holder, 
F. S. Van Dyke, L. C. Sanford, James A. Henshall, Owen Wister. 

The volumes are illustrated by such artists as 

A. B. Frost, Carl Rungius, L. A. Fuertes, Charles L. Bull, Martin 
Justice, C. F. W. Mielatz, and Tappan Adney. 

Published in two series of 10 volumes each, all uniform, the whole set is a remarkable 
epitome of outdoor life, dealt with authoritatively, yet in simple and untechnical lan- 
guage, and in each volume will be found much to interest and instruct the general reader. 

Of the FIRST SERIES, 
those NOW READY are: 

The Deer Family 

By Theodore Roose- 
velt and others. II- 
lustrated by Carl 
Rungius, with maps 
by Dr. C. Hart Mer- 
riam. 

Salmon and Trout 

By Dean Sage, W.C. 
Harris,, and’ H. ‘C: 
Townsend. Illus- 
trated by A. B. Frost 
and others. 

Upland Game Birds 

By Edwyn Sandys 
and T. S. Van Dyke. 
Illustrated by L. A. 
Fuertes, A. B. Frost, 
Cc. L. Bull, and oth- 
ers. 

The Water-Fowl 
Family 

By L. C. Sanford, L. 
B: Bishop, and T.S. 
Van Dyke. Illus- 
trated by A.B. Frost, 
L. A. Fuertes, and C. 
L,. Bull. 

Bass, Pike, Perch, 
and Others 

By James A. Hen- 
shall, M. D. Illus- 

Photography for the Sportsman Naturalist 

The Sporting Dog 

The American Race Horse, The Running Horse 

W7 Trotting and Pacing 

Riding and Driving 

2, % SS 48 4, “Yo, 4, 
% . &% 
% % 70, °2, 8 %,, 7, 
pape % Se citer % 0 

Ten (J 

gx =O 

¢€ 

a limited period upon very liberal terms. 

CaN gold ornaments and lettering and gilt top. 

In, oS, 
“ep 4N Che MACMILLAN COMPANY 

trated by Martin 
Justice and Charles 
F. W. Mielatz. 

The Big Game Fishes 
of the United States 

By Charles F. Hol- 
der. Illustrated by 
Chas. F. W. Mielatz 
and others. 

TO BE READY IN THE 
FALL 

The Bison, Musk Ox, 
sheep, and Goat 
Family 

By George Bird 
Grinnell, Owen Wis- 
ter; and Caspar 
Whitney.  Illustrat- 
ed by Carl Rurgius 
and others. 

Cougar, Wild Cat, 
Wolf, and Fox 

With many illustra- 
tions. 

The Bear Family 

By Dr. C. Hart Mer- 
riam. Illustrated by 
Carl Rungius and C. 
L. Bull. 

Guns, Ammunition, 
and tackle 

By A. W. Money and 
others. Illustrated. 

SECOND SERIES In Preparation 

Baseball and Football 

| Yachting, Small Boat Sailing, and Canoeing 

| Rowing, Track Athletics, and Swimming 
Lacrosse, Lawn Tennis, Boxing, Wrestling, Etc. 

Skating, Hockey, Ice Yachting, Coasting, Etc. 

SPECIAL OFFER 
This exceedingly interesting and valuable series will be offered for 

Send $4.00 with coupon 
cut from this magazine and $1 per month for 36 months thereafter, 

and we will send you free of all charges the volumes now ready, 
and the others as they are issued. The books are good to 

look at, being tastefully bound in dark green cloth, with 

66 Fifth Ave., New York 

In writing advertisers kindly mention FORESTRY AND IRRIGATION 



LET US BE YOUR 
BOOK BUYERS 

Pe Dede bebe de> 

| our plan of serving the readers of FORESTRY AND IRRI- 

GATION we have found so many who have taken advantage 
of our former offer to furnish books on forestry and irrigation 
subjects that we are broadening the scope of our book depart- 
ment so as to furnish any book a reader may want. 

These books are furnished at publishers’ list prices, and 
will be sent postpaid on receipt of price. We save you postage 

and express charges. 

FORESTRY 

Flora of the Northern U. S. and Canada, Britton and Brown (3 vols.).............. $9.00 
Our Wativedirces, Elarrictelys Keeler... 033). spn. ss are ae ee eke s 2.00 
North American Forests and Forestry, Ernest Bruncken.:: . jojccc0e iec23 0 ..-. 0080. 2.00 
BherAdirendack; Spruce, Gitford Pinchot. 2 i21') ccd ook stele ace ec tud be ele ae me es 1.00 
Horest Trees and Forest Scenery, G. Frederick Schwarze) 5 i62623. 025 acs you ccess 1.50 
West-American)Cone-bearerswaj) G. Jvemmon-...c4, Jocscanee oa ce ete 50. 9G LiK6°) 
Howstowhellithe Mreesy JG: Wemimion’ 2.62 ,..¢.nsedserde Poe oe ee eae is ness .50 
Bilora ciuthe ooutherm states, AGAW,. Chapman..c. 9 5 5 ccisaitsie wie eee a eres is 3 4.00 
Ureesvoigthe NorthermeUnited States". Ac Apeat cacnscvoe sto. vee one cee cee ess 1.00 
OmeNationalgeanks soln Miti npg oc. sh cece ais tee ICTR oe aon rato eter ees 1075 
pRrecsiote New Eno land spame SErOOKS :.. 5 eo aticeies oa ou c igs che be wia ccs enmusiates 1.50 
miucies ete rees in) Winter, Annie @akes Huntingdon 0. 225.25. -. oi scses > cee 225 
PCH OUNBOLANY,, ASA NGLAY IS ' . 5 Mieco sy h since oe SMO AER es Sel AU olan Hee a ee 1.62 
racticalehoresthyp or mllenier Ja) 62 Mean on is mete er cee aie ese ia eee Canes 1.50 
GOMES ep ly CHENOA CIO W.. see a , Se ME Ria is isl aon clos ot ALE Coco ee lee a Shas Tao Pee 1.50 
Ae MViites einen Giltord Pinchot... Sopgee «sl tre re eo iee gece Ran ionic oan 1.00 
American Woods, Romeyn B. Hough (in ten parts), per part.............0..0 0500. 5.00 
Braeuicalelorestry Olt Gillord../ 5, 4. Wey cbse < tae et eee rosa cope ie od Pe nay ous h Olay eyes ok eae) any oh 1.20 
Metts bGOk.On Morestry, EF ilibert Rothimpnsstscs seecvecies se otis ec sues cee € 8 125 
AuntgneqGteenvnrees, sjulia: Kilen" Rogers seer) sitet ase ears isl cco Grote toie says ise eS synine ous 3.00 
Beotoritessor HOresthy 0B. 1. Kernow. . some ac ssa ovine sacri need Saroen cae cb cmate 1.50 
Principalsspecies;or Wood. Charles) MH. Snowiasss:- 5) 2. sole ee es ae aoe Pint tate A050 
Principles of American Forestry, S. O. Green...... bf apenas See AS Geena Ray aieAPEL 25 O 
ie Profession, of Forestry, Gifford Pinchott@e 2.242% sic... dea eee eae e25 
important seatlippine’ Woods, Geo!-P. Ahern lie je: eos. cae cians ic cbe rene aA 3.00 

IRRIGATION 

maicatoninecie, United: States, K.-H. Newell. .cepeynyes cece ots flew. c vei coe sce ss $2.00 
icrigations npineering,. Herbert’ M.: Wilson... oiece so. . 4 2. eb Boe oe os ie soles 4.00 
Perication andebrainage.: Ho Fi. Korg 0:7, 5.7, 2: RMA Eis. boc iois sg 4's uo a duals ose 6 1.50 
irieationtorwatiand Garden, Stewart.::..... «america sie gsc a oe ult cle sty eceieh 1.00 
es eltetet oa EL ATTEN NU I COX 55.5 5-5/0, oie c cls sis. as + > “ERI ee aan ois tes ve se acwuels 2.00 
Eractealiharn Drainage, Charles Gy Elliott 102: : Beek foyer. et. t  e oleteee 1,00 

If readers desire books not on the above list let us know what they are, 

and we will send them at regular retail price, postpaid. Address 

Forestry and Irrigation 
Atlantic Building Washington, D. C. 

In writing advertisers kindly mention FORESTRY AND IRRIGATION 



AMERICAN WOODS 
By ROMEYN B. HOUGH, B.A. 

A publication unique in its illustrations, in that they are actual specimens 

instead of pictures, giving literally ‘‘ sermons in trees ”’ 

A VOLUME OF “AMERICAN WOODS” DISPLAYED 

ACH page contains three paper-thin sections of actual wood—transverse, radial, and 

tangential—and as these are nearly transparent, they show clearly the structure. They 

are mounted on strong bristol board, which bears the accurate scientific and popular names 

of each specimen shown, together with the common name in German, French, and Spanish. 

BN 

a 
a 

will follow at the rate of one or two parts per year. 

2839933323932 2324 

Invaluable for y 

BOTANISTS g 
WOODWORKERS 4% 
LUMBERMEN vy 
FORESTERS W 
ARCHITECTS 
BUILDERS 

v 

The pages on which the speci- 

mens of wood are mounted are 

separate, to facilitate examina- 

tion and comparison one with 

another, and in order that they 

may be used in direct connec- 

tion with the text which ac- 

companies each volume. 
§33393999993296 

Of great use to 

SCHOOLS : 
COLLEGES % 
MUSEUMS Y 
LIBR ARIES and " 
PRIVATE 
COLLECTIONS ¥ 

Ten parts of this great work have been issued and are ready for delivery ; others 

specimens each of 25 species, with illustrated text. 

Each part contains at least three 

The following are the net prices per part: 

Green or brown cloth, imitation morocco, $5.00. Half-morocco, $7.50. 

Address : FORESTRY AND IRRIGATION 
Atlantic Building, Washington, D. C. 

In writing advertisers kindly mention FORESTRY AND IRRIGATION 



will be prolonged through all 

the vear when you own 

THE NATURE LIBRARY 
"THINK what it means to 

have.always at hand a 

set of books that literally 
“brings the country into the 
home.” In a hundred ways 

these books are in demand for 

Your Vacation 

ME HE 
WATURE (MATURE NATURE |Int® THE 1 i THI = | * ee oak | ° 
UBRARY /LIBRARY UBRARY bray ed Ponine vee MATURE NATURE natune NATURE | : use and en te rt alnmen t . 

— a SRARY LIBRARY | \ap flowers ANIMALS NaTeRFES pute hace beens eacey ema 4 BRARY | i 

eae Oh ao ees O those already fortunate 
-? & by reason of suburban or 

rural surroundings, this library 

opens new avenues ot interest 

and appreciation. The city- 

dweller is enabled to take a 
vacation whenever he chooses 

in the pages of The Nature 
Library. 
F. E. YAKELEY, Quincy, Michigan: 

“To say that The Nature Library is de- 
lightful is putting it mildly. Iam avery busy 
dry goods merchant, and when I Jind that the 

heures run together and columns do not add up 
right, [ put on my hat, jump on my wheel (in 
summer), and in five minutes 1 am among the 

birds, wild flowers, and butterflies, and insects, 
(As mecessary as the dic tionary, : so plainly described in The Nature Library, 

but far more interesting.’ and after an hour's ‘hunt without a.gun,’ come 
A back full of life and vigor, and in a short time 

make up the stolen hour. Ifon my trip I have 
TEN SUPERB LARGE VOLUMES found several new flowers or have seen and 

heard a new bird, I can by the use of my Li- 
t ah brary (which is upon my desk at all times) 

4,000 pages, 1014 x 734 inches ; 300 plates in full colors; 450 jind the name, habits, and life history of 
half-tone photographs ; 1,500 other illustrations, and a such, and with such diversion life ts 

General Introduction by Sohn Burroughs. more pleasant and our hairs do not 
i 5 get gray quite so fast." c &1’04 

Q Particularly at this season, when all nature seems calling us out, is this 
library of the open air most indispensable. Doubleday, 

: Page & 
Q You will incur no obligation and you will become informed about a most Company 

New York City 

Gentlemen: 

notable work by sending to us the coupon opposite. 

You may send meat 
your expense the new 

booklet containing sample 
color plates, black and white 

half-tones, specimen text 
pages, etc., of The Nature 

Library. Include also particu- 
lars of price and terms. 

E wish to submit a new booklet, which 

will show better than anything except 
the books themselves the beauty, authoritative- 

ness, and usefulness of the new edition of 

THE NATURE LIBRARY 
INTE oa BIO HOMOS DOO OCCOOOEO a> ae 

COVATRY LIFE $8#2 Ill DOUBLEDAY PAGE & CO 4) THE WORLDS PALE SS 8 Sis Fes RS A 
-IN AMERICA: - 34 VNION SQVARE - NEW YORK - - WORK - 

= = = City a ROO CPO nano Se 



JOHN SHERMAN @ CO. 

Successors to Real Estate Department 

FORESTRY AND IRRIGATION 

oe 

Timber and 

Mineral Lands 
in all parts 
of the United States 
for sale 

ww 

Southern Pine 

and Cypress Lands 
a Specialty 

ts 

tf you BUY 
want to SELL 

Make known your wants. We 

will use every endeavor 

to meet them 

w 

No charge is made for advertising 

or services rendered unless sale is 

made, when the commission agreed 

upon will be expected. 

% 

If reference is desired as to our 

integrity, etc., inquiry may be made 

of any Bank or Trust Company in 

Washington, D. C. 

we 

1415 G Street N. W. 

Washington, D.C. 

In writing advertisers kindly mention FORESTRY AND IRRIGATION 



Forestry and Irrigation 
H. M. SUTER, Editor 

CONTENTS FOR JUNE, 1904 
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Forestry and Irrigation. 
Noz6: Wor. oe JUNE, 1904. 

NEWS AND NOTES. 

Colorado Mr. F. H. Newell, Chief troops for that duty during the season 
River Project. Engineer of the U. S. 

Reclamation Service, re- 
cently left Washington for Yuma, Ari- 
zona, to begin the investigation of con- 
ditions along the Colorado River, in 
accordance with the resolution of Con- 
gress, introduced by Senator Bard, di- 
recting the Secretary of the Interior to 
institute an investigation and prepare 
a report to Congress on the various 
questions involved in connection with 
the use of the waters of the lower Col- 
orado River. 

He is accompanied by Mr. William 
C. Pollock, one of the assistant attor- 

neys detailed from the office of the As- 
sistant Attorney General for the Inte- 
rior Department. There will also be at 
Yuma Mr. J. B. Lippincott, Supervis- 
ing Engineer for California; Morris 
Bien, of California, the legal adviser of 
the Reclamation Service; also other 
engineers and experts in various lines. 
It is probable that Senator Bard will 
join the party at some point in southern 
California. 

From Yuma the party will proceed 
to Imperial and, after a brief examina- 
tion of the conditions, will go to Los 
Angeles, and there consider the prepa- 
tion of a report to the Secretary. 

* 

Hawati Resolutions strongly fa- 
Favors voring the consolidation 
Forestry. of all government forest 

work under the control 
ofthe Bureau of Forestry,and applauding 
the policy of that Bureau, and with rec- 
ommendations looking to the preserva- 
tion of the forests, were adopted on 
April 28 by the Honolulu Chamber of 
Commerce. The resolutions favor a 
more adequate system of fire patrol on 
government preserves, suggesting the 
advisability of detailing United States 

of danger. The policy of the Bureau of 
Forestry is heartily indorsed and confi- 
dence expressed in its officers as to their 
judgment in the selection of areas for the 
establishment of reserves. The resolu- 
tions strongly advocate that that part of 
federal forest work now under the juris- 
diction of the General Land Office and 
the U. S. Geological Survey be trans- 
ferred to the control and management of 
the Bureau of Forestry. The resolu- 
tions are, in effect, a complete and hearty 

indorsement of the present plans and fu- 
ture aims of the Bureau, and in text and 
meaning are nearly identical with those 
recently adopted by the Denver Cham- 
ber of Commerce and Board of Trade. 
The adoption of these resolutions is a 
good sign. It indicates the awakening 
of the solid, substantial business people 
to a realization of the importance of for- 
estry, and the indorsement of its aims 
by such a class of citizens is an excel- 
lent sign. 

5d 

The fourth annual ses- 
sion of the Yale Sum- 
mer School of Forestry 

will open on July 1 at Grey Towers, the 
estate of Mr. James W. Pinchot, near 
Milford, Pike county, Pa. Prof. J. W. 
Toumey is director of the school, with 
Prof. Arthur H. Graves as instructor 
and Professors William H. Brewer, 

H. S. Graves, and Gifford Pinchot as 
special lecturers. A number of addi- 
tional lectures will be given by persons 
as yet not designated. Asstated in the 
prospectus of the school, the courses are 
arranged with a view of providing in- 
struction in forestry to those who do 
not wish to take, or who are not yet 
ready for, the more advanced technical 

courses at the regular forest schools. 
The courses include instruction in for- 

Yale Summer 
School. 
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est botany, silviculture, forest mensu- 
ration, introductory lectures in forestry, 
forest protection, research work in for- 
estry, forest policy of the United States, 
forest influences, and forest regions of 
the United States. Practical work in 
the field will supplement each course, 
and frequent excursions in the woods 
will be made with a view of familiariz- 
ing the student in the identification of 
tree species. 

5d 

Agricultural A recent letter to the 
Lands in editor contains an excel- 
Forest lent point on the subject 
Reserves. of the disposition that 

should be made of the 
small bits of agricultural lands included 
in the government forest reserves. The 
writer is fully qualified to speak and we 
republish his letter in full: 

‘“T noted with interest in the last issue 
of FORESTRY AND IRRIGATION the para- 
graph on ‘Agricultural Land in the 
Forest Reserves.’ 

‘“The arguments presented are good, 
but in the reserves of the Sierra Nevada, 
and I think elsewhere, there is another 
strong reason why the small parks and 
open valleys should not be excluded 
from the reserves. It is that many of 
these grassy areas are a necessity to the 
rangers as grazing ground for their 
horses. 

‘In the mountains the question of 
horse feed is a vital one to every man 
who rides the range, and the task of find- 
ing sufficient grass for his saddle and 
pack animals is a difficult one for many 
rangers. If the mountain meadows and 
parks are excluded from the reserves 
and come into private hands, or the 
range cattle are allowed to graze on 
them unrestricted, the ranger is liable 
to find himself after a hard day’s ride 
without feed for his horses. To ‘ pack’ 
hay or grain enough is impossible be- 
cause of the excessively high prices for 
such supplies in the mountains and the 
distance they must be carried. The 
only resource for the ranger is to ‘stake’ 
or ‘hobble’ his animals every night in 
some mountain meadow ; hence the ne- 
cessity of preserving these grassy feed- 
ing grounds. 

‘‘Asto this working hardship to pros- 
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pective settlers, it is all idle talk, be- 
cause not one mountain park in fifty can 
be made to support a family, and to set- 
tle on them means starvation unless 
other means of livelihood are at hand. 
The deserted cabins and abandoned 
home sites in the mountains attest to the 
futility of attempting to develop these 
small isolated patches of so-called agri- 
cultural land.’’ 

* 

Chief Engineer Newell 
has received an interest- 
ing communication from 

a well-known citizen of Montana, giving 
a brief description of the results which 
followed the construction of an irriga- 
tion ditch in the vicinity of Missoula. 

In 1900 a tract of land containing 
2,185 acres was purchased, upon which 
at that time four families were residing 
and having a hard struggle to make a 
living. An irrigation system costing 
about $5,000 was constructed, the lat- 
erals covering about 48o0acres. Assoon 
as the water was turned in the ditch this 
land was put on the market at $200 per 
acre, on five years’ time, the purchaser 

paying 10 per cent of the purchase price 
down and the balance in 60 equal 
monthly payments. ‘There was no diff- 
culty in disposing of the land at this 
price. 

Some of the owners of five-acre tracts 
are now getting as muchas $1,500 each 
year from the sale of the products of 
their farms. Last year 1o acres of this 
land sold for $3,300, the same tract hav- 
ing been sold for $2,000 in Igor. 

The success of the first ditch was so 
pronounced that another and larger irri- 
gation system, costing $1,900, was con- 

structed to reclaim the balance of the 
tract. It has practically all been sold 
at from $150 to $200 per acre since the 
ditch was finished. As an illustration 
of what water will do on Montana land, 
this is probably as good an example as 
can be furnished. 

In 1900 there were but four farms of 
2,185 acres. ‘Today there are 400 fam- 
ilies living in prosperity and content 
and deriving a confortable living from 
the cultivation of tracts which in other 
sections of the country would not be 
considered as fair-sized gardens. 

The Benefits 
of Irrigation. 
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Inthe Yakima Chief Engineer Newell 
Valley. has directed that a care- 

ful investigation be 
made of the Yakima Valley, with a view 
of ascertaining if there isa feasible rec- 
lamation project in that district. Res- 
ident Engineer Noble, at Spokane, has 
instructed Assistant Engineers Bliss and 
Harley to begin a reconnaissance of the 
valley and prepare a report upon the 
physical conditions, the stream measure- 
ments, and the available dam sites at the 
proposed reservoirs at the head waters 
of the Yakima River. 

Congressman Jones has been very 
earnest in urging upon the Department 
the importance of making this investi- 
gation. 

5 

Reclamation At the request of Sen- 
of Central ator Mitchell, a recon- 
Oregon. naissance party will pro- 

ceed late in June’ to 
make an investigation of the central 
part of Lake county, Oregon, with a 
view to ascertaining whether there is a 
feasible location for the construction of 
a large irrigation work by the govern- 
ment. 

Senator Mitchell describes this district 
as having a fine climate, where all ce- 
reals, fruits, and vegetables that are 
cultivated in any part of Oregon grow 
abundantly, and where there is a large 
body of fine agricultural land. The 
Chewaucan River, which flows through 
this section of the county, is reported to 
furnish an ample supply for the recla- 
mation of nearly, if not quite all of these 
lands. 

It has been reported to Senator Mitch- 
ell that reservoir sites can be secured to 
hold the flood waters at different points 
along the stream. As Lake county has 
contributed probably as much as any 
other county in the state to the arid-land 
fund, the citizens of that district are ex- 
ceedingly anxious that this project shall 
receive early consideration. 

* 

Favor Chief Engineer Newell, 
Malheur of the U. S. Reclamation 
Project. Service, has received a 

letter from IraS. Smith, 
Vale, Oregon, President of the Malheur 
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County Board of Trade, in which he as- 
sures the Department that the citizens of 
the valley are very enthusiastic over the 
prospect of the early completion of the 
Malheur Project. 

He states that they are ready and anx- 
ious to assist in the adjustment of all ex- 
isting water rights which are likely to 
conflict with the government plans, and 
offers to cooperate in every possible way 
in order to secure the early commence- 
ment of the government work. 

Sd 

Public The Secretary of the In- 
Notice. terior has issued the fol- 

lowing public notice re- 
garding lands embraced in the ceded 
portions of the Crow Indian Reservation 
in Montana: 
Warning is hereby given to all per- 

sons against trespassing upon the ceded 
portion, or any other portion,of the Crow 
Indian Reservation, Montana. By act of 
Congress approved April 27, 1904 (Pub- 
lic, No. 183), the agreement with the 
Indians of said reservation, dated Au- 
gust 14,1899, providing for the cession 
of the northern portion of their said res- 
ervation, was ratified, with amendments, 
and provision made for the manner of 
the disposal of saidland. Itis provided 
(1) that the survey and subdivision of 
said ceded lands shall be completed ; (2) 
that allotments of land shall be made to 
the Indians residing on said ceded por- 
tion, or, if they elect to remove to the 
diminished reservation, that their im- 
provements shall be appraised and sold; 
and (3) that it shall be ascertained by 
the Secretary of the Interior what feasi- 
ble irrigation projects may be found 
within said tract, and that the lands re- 
quired for such projects shall be with- 
drawn for reclamation and disposition 
under the provisions of the reclamation 
act of June 17, 1902. 

Thereafter, in accordance with the 
provisions of said act of April 27, 1904, 
the lands not withdrawn for such irriga- 
tion projects, and not allotted or other- 
wise disposed of, shall be opened to 
settlement by proclamation of the Presi- 
dent, ‘‘ which proclamation shall pre- 
scribe the manner in which these lands 
may be settled upon, occupied, and en- 
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tered by persons entitled to make entry 
thereof,and no person shall be permitted 
to settle upon, occupy, or enter any of 
said lands, except as prescribed in such 
proclamation, until after the expiration 
of sixty days from the time when the 
same are opened to settlement and 
enthyace 

This provision of law is clear and spe- 
cific as to the time when prospective set- 
tlers may go upon said ceded lands, and 
all prospective settlers are therefore 
warned not to go thereon, under any 
circumstances, prior to the date hereafter 
to be fixed and determined. Any person 
violating this provision of law will be 
dealt with as a trespasser, in accordance 
with the statutes of the United States 
applicable thereto. No prior rights can 
be acquired by persons going upon the 
lands in advance of the date fixed, and 
when the same come to be opened no 
preference will be given to such illegal 
entrymen, regardless of any previous 
settlement or location ; on the contrary, 
their trespass is hable to work to their 
disadvantage when the lands are actu- 
ally opened. 

* 

The Senior Class of the 
Yale Forest School is at 
Milford, Pennsylvania, 

for the concluding months of the course, 
in accordance with the regular plan of 
the school. The students have been 
hearing lectures and taking practical 
work in forest mapping from Mr. Austin 
Cary, of Maine, and in fish culture and 
game preservation from Dr. Barton W. 
Everman, of the Fish Commission, in 
addition to the continuation of the regu- 
lar courses. The object of moving the 
work in the spring to Milford, which is 

the site of the Yale Summer School of 
Forestry, is to afford opportunity for 
field work, which could not be carried 
out so effectively at New Haven. 

& 

Dr. Rothrock Readers of FoRESTRY 
Resigns. AND IRRIGATION will 

regret (to! learn’ +t hart 
owing to ill health Dr. J. ‘T. Rothrock 
has tendered his resignation to Gov- 
ernor Pennypacker as State Forestry 
Commissioner of Pennsylvania. 

Work of 
Yale Seniors. 

June 

The resignation was immediately ac- 
cepted, and Robert S. Conklin, of Co- 
lumbia, was appointed Commissioner. 
Mr. Conklin is the present Deputy Com- 
missioner, and he has been actively con- 
nected with the state forestry work in 
Pennsylvania for several years. 

Dr. Rothrock has been the leader of 
forest movement in Pennsylvania, and 
has been connected with the Forestry 
Commission since it was created. He 
has served as Forestry Commissioner 
under four governors, and to his unusual 
devotion to duty much of the state’s ad- 
vance in forest matters is directly trace- 
able. 

* 

Some insight into Eng- 
lish methods of forestry 
education is obtainable 

from the following account of Dean For- 
est School, reprinted from the London 
Leader: 

‘“’The school of forestry started by 
the Commissioners of Woods and For- 
ests at Coleford, in the Forest of Dean, 
is proving a great success. 

‘‘ When the Departmental Committee 
appointed by the Board of Agriculture 
to inquire into the state of British for- 
estry reported at the end of 1902, the 
Commissioners of Woods and Forests 
took up the question of education for for- 
esters and woodmen. 

‘“The claims of the Forest of Dean 
had been strongly urged by Sir Charles 
Dilke, the member for the division, as 
against Alice Holt Woods in Hamp- 
shire, and the Commissioners chose 
Dean Forest for a school. It had the 
additional advantage of having been 
worked for the last six years under a 
scientific plan prepared by the late Mr. 
Hill, head of the Indian Forest Depart- 
ment. 

‘“Class-room accommodation was found 
at the Crown offices at Coleford for 20 
students, and the services of Mr. C. D. 
Hanson, of the Indian Forest Depart- 
ment, were obtained as instructor. It 

was decided to start with a small class 
only at first, and the school was opened 
in January last with 9 students. The 
first three months’ working is consid- 
ered very satisfactory. 

An English 
Forest School. 
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‘“The students are all in the employ 
of the Crown, 7 being from Dean Forest 
and 2 from Windsor Forest. Classes are 
held two days a week, the students 
working in the woods the remainder of 
the time. Their ages vary from 17 to 
22, and they receive from 12s. to 18s. 
a week. 

‘«’The education is free, and no deduc- 
tion is made from wages. The full 
course will extend overtwo years. In- 
struction will be given in all branches of 
forestry, theoretical and practical, in- 
cluding choice of soils and situations to 
grow the more important British forest 
trees; the method and treatment for 
each species, and the best methods of 
sowing, planting, thinning, and pruning 
to produce sound timber. Thestudents 
will be taught to recognize the more im- 
portant fungi and insects, and the means 
of prevention and cure. 

‘*Such operations as measurement and 
valuation of timber and standing woods 
will be dealt with, and the system of 
management to produce annual yield ex- 
plained. In view of the thorough train- 
ing they will get, there should be no 
difficulty in the students obtaining good 
situations, as the supply of trained for- 
esters is limited, and many landowners 
complain of the difficulty of getting 
them. 

‘“It is hoped to start a second class 
next year, and it may be possible to 
arrange to receive men from private 
estates, but it will be impossible for the 
Crown to take more thana limited num- 
ber of paid workmen, as sufficient em- 
ployment could not be found for them 
in the woods.”’ 

* 

The annual convention 
of the National Associa- 
tion of Manufacturers, 
held at Pittsburg in 
May, showed a notable 

interest among the delegates in the sub- 
jects of forestry and irrigation. Mr. 
George H. Maxwell, executive chair- 
man of the National Irrigation Associa- 
tion, was invited to address the conven- 
tion, and his remarks created a most 
favorable impression. 

The association appointed a standing 

Manufact- 
urers Favor 
Forestry and 
Irrigation. 

Committee on Irrigation and passed a 
series of significant resolutions. ‘These 
resolutions strongly urge that Congress 
should repeal the desert act and the 
commutation clause of the homestead 
act. They also urged the national gov- 
ernment to proceed as rapidly as pos- 
sible with its work of reclaiming the 
arid public lands. Strong indorsement 
is contained in these resolutions of the 
recommendation of the Secretary of the 
Interior and the Public Lands Commis- 
sion appointed by President Roosevelt 
for the repeal of the timber and stone 
act. The resolutions further urge that 
all public forest lands should be em- 
braced in the permanent forest reserves. 
It was the unanimous opinion of the 
association that all forestry work of the 
national government should, as recom- 
mended by President Roosevelt, be con- 
solidated in the Bureau of Forestry of 
the Department of Agriculture. 

* 

Forestry Session May 24 was set aside 
ot Women’s at the general federa- 
Clubs. tion biennial of Wo- 

; mens, Clubs sat ot 
Louis as a forestry session, and reports 
on the progress of forest protection from 
members representing standing com- 
mittees in thirty-four states were present 
and engaged in discussion. Mrs. L. P. 
Williams was in the chair, and spoke of 
progress made in Minnesota through the 
instrumentality of the Morris act. She 
also addressed the meeting on the sub- 
ject, ‘‘Can Woman Through Organiza- 
tion Influence Legislation in Favor of 
orestry: >) Miss’ Mira I. Dock, a 
member of the Pennsylvania Forest 
Commission, was present, and spoke on 
“Ten Years of Forestry.’’ The gain 
in growth of the idea of forest protec- 
tion among women’s clubs is evidenced 
by the remarkable increase in com- 
mittees devoted especially to the work. 
The federation, after two years, now 
has standing committees enrolled from 
thirty-four states that are enthusiastic- 
ally spreading the propaganda of tree 
planting and forest preservation, both 
of which are included in the scope of 
the department. The remarks of dele- 
gates were interesting, inasmuch as they 
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gave an idea of the working methods of 
the department. Trees and cuttings 
have been planted ; insects injurious to 
trees have been exterminated; new 
species of trees introduced ; forest re- 

serves advocated, and general measures 
looking to the preservation of the forests 
suggested. The women’s clubs are 
doing a great work in the spreading of 
information relating to the tenets of 
forestry and its teachings. 

&* 

Forest Fire Following the meager re- 

Record. ports of more or less in- 

cipient forest fires, as men- 
tioned in the May number of FORESTRY 
AND IRRIGATION, come advices of fires 
of increasing gravity, principally from 
sections in which a dry spring has fa- 
vored theirspread. Locomotive sparks 
have been an additional accessory and 
in many cases added to their impetus. 
The states of Wisconsin, Minnesota, 
and Michigan have experienced such a 
spring, and, judging from newspaper 
reports, the first named has suffered 
severely. Several houses were lost in 
the vicinity of Rhinelander and Witten- 
berg, a number of barns have been 
burned, and several hundred cords of 
wood and much live stock were de- 
stroyed. In Bayfield county, as late as 
May 30, damage was reported from 
fires which in one instance threatened 
the destruction of a small town, Cornu- 

copia. Along the line of the Michigan 
and Wisconsin railroad and the Soo 
line much apprehension was felt, owing 
to the threatened destruction of large 
quantities of cedar timber and ties piled 
along the roads in the fire zone. More 
loss has been occasioned through de- 
struction of buildings, crops, cut tim- 
ber, and live stock, however, than to 
standing timber, as the lands burned 
over were .of little worth. In Minne- 
sota several small fires were reported in 
the vicinity of Eveleth, but no great 
amount of damage was inflicted. Near 
Menominee, Michigan, forest fires de- 

stroyed considerable cut timber. In 
Arizona the rangers of the Black Mesa 
Forest Reserve had to fight an incipient 
blaze which traveled several miles. 
Forest fires in the Mogollon Moun- 
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tains, in the Gila River Forest Reserve 
in New Mexico, demanded some atten- 
tion from rangers on May 18, but, ow- 
ing to immediate fire-fighting, no seri- 
ous damage was done to the fine timber 
in the heart of the Mogollons, as was 
at first anticipated. High winds favored 
the progress of a number of small but 
destructive fires in the Blue Ridge 
Mountains of Virginia, in Rappahan- 
nock county, and North Carolina also 
experienced forest fires of a minor 
character near Castle Haynes. In New 
Jersey press reports indicate the de- 
struction of a number of houses and 
several cranberry bogs in the vicinity 
of Doughty’s Tavern, and several scat- 
tered fires have burned over valua- 
ble woodland. In Pennsylvania, near 
Bloomsburg, a large amount of stand- 
ing timber was burned in a fire started 
presumably from locomotive sparks. 

* 

The work which the 
Connecticut Forestry 
Association is doing in 

protecting the forests of the state and in 
having the waste lands of Connecticut 
utilized by forest growth was explained 
by Walter Mulford, the state forester, 
at the annual meeting of the association, 
held at Hartford recently. 

The state forest in the town of Port- 
land contains goo acres, which was 
bought at an average price of $1.65 an 
acre. The first appropriation by the 
state was $2,000 in rgor. All but 6 
cents of this appropriation has been 
spent, and the appropriation of $2,000 
made in 1903 is being utilized. The 
state forest in Portland is being used to 
show people the method of treating 
woodland in raising a crop of timber and 
to induce private owners of woodlands 
to give them better care by showing 
them that it is profitabletodoso. The 
future work on the state forest will be 
in the nature of thinning out the trees 
to obtain a better growth and the sowing 
of chestnut, oak, and pine. 

The state forestry association has re- 
cently notified the granges of the state 
that lectures on the subject of forestry 
will be furnished without expense, and 
the association proposes to secure some 

Connecticut 
Forests. 
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form of law for the protection of forests 
from fires. 

President—Walter Mulford, of Wind- 
sor. 
Vice-presidents— Henry Ferguson, of 

Hartford ; T. S. Gold, of West Corn- 
wall; Willis I. Twitchell, of Hartford. 

Secretary—Everett S. Geer, of Hart- 
ford. 

Corresponding secretary 
Winslow, of Weatogue. 

Treasurer—Alfred Spencer, Jr., of 
Hartford. 
Auditor—Appleton R. Hillyer, of 

Hartford. 
Advisory board—The above officers 

and Major HK. V. Preston, P. Henry 
Woodward, John I,. Denison, and Rev. 

John T. Huntington, Hartford ; George 
Griswold, Old Lyme; Mrs. Jessie B. 
Gerard, South Norwalk; Dr. E. H. 
Jenkins, Edward A. Bowers, and Alfred 
Ackerman, New Haven; EK. K. Hub- 
bard, Middletown; Robert Scoville, Cha- 
pinville. 

Miss Mary 

* 

Thomas H. Means, en- 
gineer of soils, and 
Thomas F. J. McGuire, 
electrical expert, have 

joined the Reclamation Service and are 
detailed upon important work in the 
West. Mr. Means, who was, until his 
transfer, connected with the Bureau of 
Soils, Department of Agriculture, was 

in charge of the United States Soils Sur- 
vey,and was particularly expert in alkali 
problems and in reclaiming alkali lands. 
Two years ago he made a trip to Kgypt 
to study reclamation matters there in re- 
lation to our own questions, and is now 
recognized as the foremost expert on 
alkalisoilsinthiscountry. His services 
will be called on in the designing of plans 
for establishing systems of drainage in 
connection with irrigation works and 
for making classifications of soils in the 
Sections to be reclaimed. His new 
position will offer even a better field for 
his work than his former one, and he 
will have a better chance to make his 
services valuable to the sections of coun- 
try in which he works. 

Mr. McGuire, who is an expert in 
electric installation, will assist in super- 

Additions to 
Reclamation 
Service. 
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vising the placing of power plants at the 
various reservoir and dam sites in the 
West, such as the one contemplated at 
the Tonto works in Arizona, where it is 
proposed to develop electricity for gen- 
eral power purposes, and particularly for 
pumping, in connection with the distri- 
bution of water. 

Bg 

New Forest Four new forest reserves 
Reserves. have recently been cre- 

ated by proclamation of 
President Roosevelt. The entire area 
represents an acreage of 245,920 in Utah 
and South Dakota. On March 5 two 
reserves were set aside in Butte county, 
S. Dak., designated respectively the 
Cave Hills Forest Reserve and the Slim 
Buttes Forest Reserve. Captain Seth 
Bullock, superintendent of the Black 
Hills Forest Reserve, has been placed 
in charge. On May 7 the Grantsville 
Forest Reserve, in Utah, was estab- 
lished, with an area of 68,960 acres, 
and on May 26.an area of 95,4410 acres 
in the same state was reserved under 
the name of the Salt Lake Forest Re- 
serves. In addition to these changes 
in the area of the government’s forest 
reserves, several reductions and addi- 
tions have been made to existing re- 
serves. The most important of these 
have been: May 2, the Fish Lake For- 
est Reserve (Utah), addition of 131,200 
acres, making the present area 199,040 
acres; May 4, Yellowstone Forest Re- 
serve (Montana and Wyoming), reduc- 
tion of 518,600 acres, leaving present 
area 7,810,600 acres; May 16, Buattle- 
ment Mesa Forest Reserve (Colorado), 
reduction of 45,440 acres, leaving the 
present area 807,560 acres; May 21, 
White River Forest Reserve (Colorado), 
reduction of 259,040 acres, leaving pres- 
ent area 970,880 acres. The total com- 
bined area of the forest reserves is at 
present approximately 62,700,000 acres. 

* 

Thus far in the season 
Mr. Henry Gannett, 
geographer of the U.S. 

Geological Survey, has ordered only 
two parties into the field for the exami- 
nation of forests and the classification 
of lands. 

Examination 
of Forests. 
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One party, consisting of Messrs. Fred 
G. Plummer and M. G. Gowsell, is ex- 
amining the Santa Barbara Reserve, in 
California. On completing that work 
they will turn their attention to the 
mountains in the neighborhood of San 
Luis Obispo, in the same state. The 
second party, under Mr. T. F. Rixon, 
is examining the mountains southwest 
of Albuquerque, New Mexico. This 
land has been reserved, and the exami- 
nation is made in order to determine 
whether it would be advisable to create 
there a forest reserve. 

a 

Kansas Nearly all of the papers 
Horticultural announced in our last 
Society issue as being on the 
Meeting. program for the Kansas 

State Horticultural So- 
ciety’s meeting at Dodge City,on May 
It and 12, were presented, and many 
good points concerning forest growing 
in western Kansas were developed in 
a most successful meeting. A com- 
mittee was appointed to recommend 
plans aiding the Bureau of Forestry in 
Kansas and increasing the efficiency of 
the state forestry work. This commit- 
tee is to report at the annual meeting 
of the society next December, and it is 
hoped that its report will eventually 
lead to much more effective forest work 
by the state, as well as more active co- 
operation with the Bureau of Forestry. 

* 

Forest Reserve Mr. Charles McNaugh- 
Personals. ton has reéntered the 

Forest Service as a 
ranger on the Gila River Forest Reserve. 

Head Ranger Charles H. Shinn has 
been promoted to forest supervisor and 
placed in immediate charge of the field 
work of the northern division of the 
Sierra Forest Reserve. 

Forest Ranger Roger S. Baldwin, who 
has been attending the Yale Forest 
School, has resumed his duties on the 
eastern division of the Santa Barbara 
Forest Reserve. 

James H. Clarke, of Denver, Colo- 
rado, has been afpointed forest super- 
visor of the Pike’s Peak group of forest 
reserves of Colorado, to fill the vacancy 
caused by the death of former Supervisor 
Michelsen. 

FORESTRY AND IRRIGATION June 

James G. Thain, of Montana, has 
been appointed forest supervisor of the 
Highwood Mountains Forest Reserve, 
Montana, with headquarters at High- 
wood, Montana. 

Mr. A. M. Bliss, of Montana, has been 
appointed forest supervisor of the south- 
ern division of the Lewis and Clarke 
Forest Reserve. 

Mr. Adolph Aschoff, who has been 
serving as first-class ranger on the 
northern division of the Cascade Range 
Forest Reserve, has been promoted to 
forest supervisor of this division, to take 
effect June r. 

Milton J. Anderson, of the same re- 
serve, has been promoted to first-class 
ranger. 

Mr. Charles A. Ballinger has been 
appointed forest ranger, to serve on the 
Cave Hills Forest Reserve in South 
Dakota, under Supt. Seth Bullock. 

Forest Ranger L. T. Mazzanovich 
has been transferred from the Yellow- 
stone Reserve, Wyoming, to the High 
River Forest Reserve in Montana. 

Special Forest Supervisor A. A. An- 
derson, who is in charge of the Yellow- 
stone Forest Reserve, has returned to 
Wyoming to engage in active field 
duties. 

Forest Ranger G. B. Coleman, who 
has been acting as officer in charge of 
the western division of the Washington 
Forest Reserve, has been promoted to 
forest supervisor of this division, to fill 
the vacancy caused by the resignation 
of Mr. R. S. Lambert. 

Forest Ranger George W. Millham, 
who has been employed as forest ranger 
on the eastern division of the Washing- 
ton Forest Reserve for the past four 
years and recently acting as officer in 
charge thereof, has been promoted to 
forest supervisor, to fill the vacancy 
caused by the death of Forest Super- 
visor P. H. Farley. 

Mr. H. D. Langille has been reins 
stated forest inspector, and is now in 
the field. 

Mr. George H. Barney has been ap- 
pointed forest superintendent of the re- 
cently created Aquaris Forest Reserve 
of Utah, with headquarters at Escalante. 

Samuel S. Terrel has been appointed 
forest supervisor of the Baker City 

Forest Reserve in Oregon. 
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Warning to An organized band of 
Homeseekers. swindlers is actively at 

worl: in several western 
states, notably Utah, North and South 
Dakota, and also operating to a lesser 
extent in the East.. These sharpers 
have selected as easy victims prospect- 
ive homeseekers who are greatly inter- 
ested in the various reclamation projects 
undertaken by the government. 

By means of advertisements cleverly 
worded, in which they claim to have 
secured inside information regarding 
the plans of the engineers, and by the 
display of alleged copies of government 
maps and surveys, they have been suc- 
cessful in duping many unwary home- 
seekers. For a consideration of from 
$50 to $200, these swindlers guarantee 
to locate settlers upon the best irrigable 
lands under the government works. 

Notwithstanding that the government 
some time ago issued a circular warning 
the people against being taken in by just 
such frauds, the swindling goes right 
along, and the sharks are reaping a rich 
harvest. It should be clearly under- 
stood that these sharpers have no inside 
information. Their maps are mere 
township plats, or rough drafts, such 
as can be obtained from the land office. 
The swindlers have no data other than 
any intending settler can obtain upon 
request of the Department. 

The lands under these government 
projects are withdrawn from all entry 
excepting homestead before any actual 
work of construction is ordered, and the 
Secretary is by law required to outline 
the size and location of each farm. 
Until the plans are completed for con- 
struction and the contract has been let 
for the works, it is impossible to state 
with any degree of accuracy what the 
cost of the water will be or what lands 
will be irrigated. Settlers who make 
filings based on the information received 
from these swindlers will not only lose 
the money paid out, but are liable later 
to find the lands are not included in the 
government’s proposed system, and thus 
will have exhausted their homestead 
entry upon worthless land. When the 
proper time comes for throwing open to 
homestead entry the lands under these 
great irrigation projects, the Secretary 

of the Interior will give due notice 
through the public press. Until such 
announcement, it will not be safe for 
settlers to locate upon these lands. 

»* 

Study of The Reclamation Serv- 
Water Laws. ice has recently received 

from various officials of 
the Western States sets of law books 
giving the statutes relating to the appro- 
priation and use of water. Special 
studies are being made of these subjects 
in connection with the requirement of 
the reclamation law, that the work of 
reclaiming the arid West shall be car- 
ried on in conformity with state laws. 

The legal experts of the government 
are devoting particular attention to the 
questions of law, and are advising state 
officials, where necessary, of conditions 
which may interfere with the execution 
of various contemplated projects. 

In the States of Oregon and Wash- 
ington commissions have been appointed 
to study the water laws, and the officials 
of the Reclamation Service have been in- 
vited to confer with these commissions 
and suggest legislation of value in the 
development of the state. 

* 

To Utilize The recent withdrawal 
Grand River. from entry by the Sec- 

_ etary of the Interior 
of a large body of land in Colorado 
marks a very important step in the de- 
velopment of the irrigation possibilities 
of the Colorado River. The withdrawn 
areas embrace what is known as the 
Kremmling reservoir site in the canyon 
of the Grand River, the largest tribu- 
tary of the Colorado. 

The government engineers, finding 
it impossible to provide storage in the 
lower reaches of the Colorado for the 
extensive systems of irrigation they 
have planned, have investigated the 
valleys of the principal tributaries and 
decided upon the Kremmling as the 
most valuable site available. This in- 
vestigation and the withdrawal which 
followed are only an indication of the 
far-sighted and practical policy which 
characterizes the government work of 
reclamation. ‘These works are not be- 
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ing built for a single generation, but 
for all time, and every step taken is 
carefully considered. 

The knowledge that a vast storage 
reservoir is to be constructed at the 
headwaters of the Colorado River will 
relieve much of the apprehension that 
now exists in the lower valley regarding 
the proposed diversion of this stream 
upon lands above Yuma. It will also 
simplify in a large measure many vex- 
ing questions which might arise be- 
tween Mexico and this country over 
the division of the water. 

A board of six consulting engineers, 
with Mr. J. B. Lippincott, supervising 
engineer of the work on the Colorado, 
and Mr. E. T. Perkins, engineer in 
charge on the ground, recently made a 
thorough study of the results of the 
surveys and investigations in the lower 
valley. Asa result of their determina- 
tion that the proper storage could not 
beobtained on the lower Colorado River, 
the recommendation for the withdrawal 
of the Kremmling reservoir site was 
made to the Secretary. 

The area which can be irrigated by 
the proposed government works is esti- 
mated at about 2,000,000 acres. ‘These 
lands are not only unusually fertile, but 
on account of the climate will produce 
crops during practically the entire year. 
The climate and physical characteris- 
tics of the river and the features upon 
which irrigation will depend partake 
largely of the nature of the Nile in 
Egypt, involving much the same prob- 
lems and returning much the same pro- 
ducts. 

For the successful completion of these 
works the normal flow of the stream 
must be supplemented in midsummer 
by storage, for without storage of water 
it would not be possible to irrigate more 
than one-fourth to one-third of the 
amount of land that can be supplied 
with proper storage facilities. 

&* 

Difficult The Farmers’ Codper- 
Reclamation ative Irrigation Asso- 
Problem. ciation, an organization 

of certain farmers of 
Crook county, Oregon, has sent a peti- 
tion to the Secretary of the Interior 
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bearing 300 signatures and asking that 
a thorough investigation be made by 
the reclamation engineers of the irri- 
gation possibilities in that section of 
the state. 

Senator Mitchell has interested him- 
self in the matter, and has urged upon 
the Department an early investigation 
ef this section. The location of the 
proposed work has been studied in a 
general way by the engineers of the 
Reclamation Service, and the situation 

has been found to be complicated by 
the fact that the water supply must 
apparently be obtained either from 
Crooked River, the summer flow of 
which is practically all appropriated, 
or from Deschutes River, the water 
supply from which must be carried 
across Crooked River valley at great 
expense. 

It has been found that the lands 
which may be watered from Deschutes 
River have to a large extent been se- 
lected by the State of Oregon, and 
will require the greater part, if not all, 
of the flow of the Deschutes. The 
question of water rights, therefore, is a 
very serious one, and under the cir- 
cumstances the Reclamation Service 
does not think it practicable for the 
government to go into this region while 
the state is attempting to reclaim large 
tracts under the operation of the Carey 
Act, or before it is definitely known 
what action will be taken under the 
contracts made with the state for the 
reclamation of lands along the Deschutes 
River. 

* 

In Inyo county, Cali- 
fornia, on the eastern 
slope of the Sierras, is 

a large area of desert public land which 
bears a strong resemblance to several 
districts in southern California. The 
United States Geological Survey is pre- 
paring to send a competent geologist to 
investigate this region with a view to 
the discovery of artesian water. 

Mr. Willis T. Lee, now in Arizona, 
will probably commence an investiga- 
tion early in the summer, and will pub- 
lish a report on the geologic conditions 
of Inyo county. 

Inyo County, 
California. 
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Mr. A. lL. FELLOWS, 

ONE OF THE LEADING ENGINEERS OF THE UNITED STATES RECLAMATION SERVICE. 

MONG the men who are doing notable work in the Reclamation Service is Mr. A. L. 
A Fellows, of Denver. While he is deeply interested in the work generally, he has made 

a special study of irrigation conditions in Colorado, and his efforts in connection with 
the Uncompahgre project have done much to bring it to favorable notice. One of the most 
perilous and valuable pieces of exploration work done by the Geological Survey in recent years 
was Mr. Fellows’ reconnaissance of the Grand Canyon of the Gunnison River. This under- 
taking made possible the present plans for the Gunnison tunnel. 

Mr. Fellows was born in Kennebunk, Maine, November 1, 1864, and was educated at Yale 
University, where he received the degree of B. A. in 1886 ; commenced work in irrigation lines 
September, 1887, continuing for eight years in the service of the Montezuma Valley irrigation 
companies, and being for several years of this period superintendent of schools and county 
surveyor of Montezuma county, Colorado. He was also for five years deputy state engineer of 
Colorado. Prior to appointment as an engineer in the Reclamation Service, on January I, 1903, 
he was employed at various times by the United States Geological Survey as hydrographer and 
topographer. Mr. Fellows is author of several papers and articles on hydrography, irrigation 
survey, and irrigation practice. 
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NotTre.—This article, with its accompanying illustrations, forms a part of the fourth and 
latest volume of the Books of the Boone and Crocket Club, and is reprinted here through the 
courtesy of the editor, Mr. George Bird Grinnell. In addition to being a remarkably enter- 
taining sketch of wild-animal life in the United States, it is valuable as giving President Roose- 
velt’s view of the purpose of our national parks and forest reserves. To those of our readers 
unacquainted with the Boone and Crocket Club, it may be well to say that its organization was 
due to a suggestion by Theodore Roosevelt at a dinner given by him to a few of his friends in 
New York in 1887—men who were also big-game hunters. The club is made up of men who 
use the rifle in big-game hunting, and who meet from time to time to discuss subjects of interest 
to hunters. In addition, the Boone and Crocket Club takes a keen interest in the preservation 
of the big game of the United States, and has brought about notable improvements and addi- 
tions to our game laws. 
years on its editorial committee —ED1TOR. 

HE practical common sense of the 
American people has been in no 

way made more evident during the last 
few years than by the creation and use 
of a series of large land reserves—situ- 
ated, for the most part, on the great 
plains and among the mountains of the 
West—intended to keep the forests from 
destruction, and therefore to conserve 
the water supply. These reserves are 
created purely for economic purposes. 
The semi-arid regions can only support 
a reasonable population under conditions 
of the strictest economy and wisdom in 
the use of the water supply, and, in ad- 

dition to their other economic uses, the 

forests are indispensably necessary for 
the preservation of the water supply and 
for rendering possible its useful distri- 
bution throughout the proper seasons, 
In addition, however, to the economic 
use of the wilderness by preserving it 
for such purposes where it is unsuited 
for agricultural uses, it is wise here and 
there to keep selected portions of it—of 
course only those portions unfit for set- 
tlement—in a state of nature, not merely 
for the sake of preserving the forests and 
the water, but for the sake of preserv- 
ing allits beauties and wonders unspoiled 
by greedy and shortsighted vandalism. 
These beauties and wonders include ani- 
mate as well as inanimate objects. 

Mr. Roosevelt was the first president of the club, and was for many 

The wild creatures of the wilderness 
add to it by their presence a charm which 
it can acquire in no other way. On every 
ground it is well for our nation to pre- 
serve, not only for the sake of this gen- 
eration, but above all for the sake of 
those who come after us, representatives 
of the stately and beautiful haunters 
of the wilds which were once found 
throughout our great forests, over the 
vast, lonely plains, and on the high 
mountain ranges, but which are now on 
the point of vanishing save where they 
are protectedin natural breeding grounds 
and nurseries. The work of preserva- 
tion must be carried on in such a way as 
to make it evident that we are working 
in the interest of the people as a whole, 
not in the interest of any particular 
class, and that the people benefited be- 
yond all others are those who dwell 
nearest to the regions in which the re- 
serves are placed. The movement for 
the preservation by the nation of sec- 
tions of the wilderness as national play- 
groundsis essentially ademocratic move- 
ment in the interest of all our people. 

On April 8,1903, John Burroughs and 
I reached the Yellowstone Park, and 
were met by Major John Pitcher, of the 
regular army, the superintendent of the 
park. The Major and I forthwith took 
horses, he telling me that he could show 

* The text and illustrations of this article are copyrighted by the Forest and Stream Pub- 
lishing Company, by whose special permission they are reprinted here. 
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me a good deal of game while riding 
up to his house at the Mammoth Hot 
Springs. Hardly had we left the little 
town of Gardiner and gotten within the 
limits of the park before we saw prong- 
buck. There was a band of at least a 
hundred feeding some distance from the 
road. We rode leisurely toward them. 
They were tame compared to their kin- 
dred inthe unprotected places ; that is, 
it was easy to ride within fair rifle range 
of them; but they were not familiar in 
the sense that we afterwards found the 

FORESTRY AND IRRIGATION 2 51 

stone and in the plains south of the 
Golden Gate. While migrating they go 
over the mountains and through forests 
if the occasion demands. Although there 
are plenty of coyotes in the park, there 
are no big wolves, and, save for very in- 
frequent poachers, the only enemy of the 
antelope, as indeed the only enemy of 
all the game, is the cougar. 

Cougars, known in the park as else- 
where through the West as ‘‘ moun- 
tain lions,’’ are plentiful, having in- 
creased in numbers in recent years. 

% saa 

i> 
~ ager 

PRESIDENT ROOSEVELT AND MAJOR PITCHER. 

bighorn and the deer to be familiar. 
During the two hours following my en- 
try into the park we rode around the 
plains and lower slopes of the foothills 
in the neighborhood of the mouth of the 
Gardiner,and we saw several hundred— 
probably a thousand all told—of these 
antelope. Major Pitcher informed me 
that all the prong-horns in the park win- 
tered inthis neighborhood. Toward the 
end of April or the first of May they 
migrate back to their summering homes 
in the open valleys along the Yellow- 

Except in the neighborhood of the Gar- 
diner River—that is, within a few miles 
of Mammoth Hot Springs—I found them 
feeding on elk, which in the park far 
outnumber all the other game put to- 
gether, being so numerous that the rav- 
ages of the cougars are of no real damage 
totheherds. But in the neighborhood 
of the Mammoth Hot Springs the cou- 
gars are noxious because of the ante- 
lope, mountain sheep, and deer which 
they kill, and the superintendent has 
imported some hounds with which to 
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huntthem. ‘These hounds are managed 
by Buffalo Jones, a famous old plains- 
man, who is now in the park taking 
care of the buffalo. On this first day of 
my visit to the park I came across the 
carcasses of a deer and of an antelope 
which the cougars had killed. On the 
great plains cougars rarely get antelope 
but here the country is broken, so that 
the big cats can make their stalks under 
favorable circumstances. To deer and 
mountain sheep the cougar is a most 
dangerous enemy—much more so than 
the wolf. : 

The antelope we saw were usually in 
bands of from twenty to one hundred 
and fifty, and they traveled strung out 
almost in single file, though those in the 
rear would sometimes bunch up. Idid 
not try to stalk them, but got as near 
them as I could on horseback. ‘The 
closest approach I was able to make 
was to within about eighty yards of two 
which were by themselves—I think a 
doe and a last year’s fawn. AsI was 
riding up to them, although they looked 
suspiciously at me, one actually lay 
down. When I was passing them at 

“OOM JOHN”’ 
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about eighty yards distance the big one 
became nervous, gave a sudden jump, 
and away the two went at full speed. 
Why the prong-bucks were so com- 

paratively shy I do not know, for right 
on the ground with them we came upon 
deer, and in the immediate neighbor- 
hood mountain sheep, which were ab- 
surdly tame. The mountain sheep were 
nineteen in number, for the most part 
does and yearlings, with a couple of 
three-year-old rams, but not a single big 
fellow, for the big fellows at this season 
are off by themselves, singly or in little 
bunches, high up in the mountains. 
The band I saw was tame to a degree 
matched by but few domestic animals. 
They were feeding on the brink of a 

steep washout at the upper edge of one 
of the benches on the mountain side, just 
below where the abrupt slope began. 
They were alongside a little gully with 
sheer walls. I rode my horse to within 
forty yards of them, one of them occa- 
sionally looking up and at once contin- 
uing to feed. Then they moved slowly 
off and leisurely crossed the gully to 
the other side. I dismounted, walked 

(JOHN BURROUGHS). 
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around the head of the gully, and, mov- 
ing cautiously, but in plain sight, came 
closer and closer until I was within 
twenty yards, where I sat down on a 
stone and spent certainly twenty minutes 
looking atthem. ‘They paid hardly any 
attention whatever to my presence— 
certainly no more than well-treated 
domestic creatures would pay. One of 
the rams rose on his hind legs, leaning 
his fore-hoofs against a little pine tree, 
and browsed the ends of the budding 
branches. The others grazed on the 
short grass and herbage or lay down 
and rested, two of the yearlings several 
times playfully butting at one another. 
Now and then one would glance in my 
direction without the slightest sign of 
fear, barely even of curiosity: I have 
no question whatever but that with a 
little patience this particular band could 
be made to feed out of a man’s hand. 
Major Pitcher intends during the com- 
ing winter to feed them alfalfa, for game 
animals of several kinds have become so 
plentiful in the neighborhood of the Hot 
Springs and the Major has become so 
interested in them that he wishes to do 
something toward feeding them during 
the severe winter. After I had looked 
at the sheep'to my heart’s content I 
walked back to my horse, my departure 
arousing as little interest as my advent. 

Soon after leaving them we began to 
come across black-tailed deer, singly, in 
twos and threes, and in small bunches 
of a dozen or so. ‘They were almost as 
tame as the mountain sheep, but not 
quite—that is, they always looked alertly 
at me, and though if I stayed still they 
would graze they kept a watch over my 
movements and usually moved slowly 
off when I got within less than forty 
yards of them. Up to that distance, 
whether on foot or on horseback, they 
paid but little heed to me, and on sev- 
eral occasions they allowed me to come 
much closer. Like the bighorn, the 
black-tails at this time were grazing, 
not browsing, but I occasionally saw 
them nibble some willow buds. During 
the winter they had been browsing. As 
we got close to the Hot Springs we came 
across several white-tail in an open, 
marshy meadow. They were not quite 
as tame as the black-tail, although with- 
out any difficulty I walked up to within 
fifty yards of them. Handsome though 
the black-tail is, the white-tail is the 
most beautiful of all deer when in mo- 
tion, because of the springy, bounding 
grace of its trot and canter and the way 
it carries its head and white flag aloft. 

Before reaching the Mammoth Hot 
Springs we also saw a number of ducks 
in the little pools and on the Gardiner. 
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Some of them were rather shy, others— 
probably those which, as Major Pitcher 
informed me, had spent the winter 
there—were as tame as barn-yard fowls. 

Just before reaching the post the 
Major took me into the big field where 
Buffalo Jones had some Texas and Flat 
Head Lake buffalo bulls and cows, which 
he was tending with solicitouscare. The 
original stock of buffalo in the park have 
now been reduced to fifteen or twenty 
individuals, and the intention is to try 
to mix them with the score of buffalo 
which have been purchased out of the 
Flat Head Lake and Texas Panhandle 
herds. The buffalo were put within a 
wire fence, which, when it was built, 
was found to have included both black- 
tail and white-taildeer. A bull elk was 
also put in with them at one time, he 
having met with some accident which 
made the Major and Buffalo Jones bring 
him in to doctor him. When he recov- 
ered his health he became very cross. 
Not only would he attack men, but also 
buffalo, even the old and surly master 
bull, thumping them savagely with his 
antlers if they did anything to which he 
objected. 
When I reached the post and dis- 

mounted at the Major’s house I sup- 
posed my experiences with wild beasts 
for the day wereended, but this was an 
error. The quarters of the officers and 
men and the various hotel buildings, 
stables, residences of the civilian off- 
cials, etc., almost completely surrounded 
the big parade ground at the post, near 
the middle of which stands the flag-pole, 
while the gun used for morning and 
evening salutes is well off to one side. 
There are large gaps between some of 
the buildings, and Major Pitcher in- 
formed me that throughout the winter 
he had been leaving alfalfa on the pa- 
rade ground, and that numbers of black- 
tail deer had been in the habit of visit- 
ing it every day, sometimes as many as 
seventy being on the parade ground at 
once. Asspringtime came on the num- 
bers diminished. However, in mid- 
afternoon, while I was writing in my 
room in Major Pitcher’s house, on look- 
ing out of the window I saw five deer 
on the parade ground. They were as 
tame as so many Alderney cows, and 
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when I walked out I got up to within 
twenty yards of them without difficulty. 
It was most amusing to see them as the 
time approached for the sunset gun to 
be fired. The notes of the trumpeter 
attracted their attentionatonce. ‘They 
all looked at him eagerly. One then 
resumed feeding, and paid no attention 
whatever either to the bugle, the gun, 
or the flag. The other four, however, 
watched the preparations for firing the 
gun with an intent gaze, and at the 
sound of the report gave two or three 
jumps, then, instantly wheeling, looked 
up at the flag as it came down. This 
they seemed to regard as something 
rather more suspicious than the gun, 
and they remained very much on the 
alert until the ceremony was over. 
Once it was finished, they resumed feed- 
ing asif nothing had happened. Before 
it was dark they trotted away from the 
parade ground back to the mountains. 

The next day we rode off to the Yel- 
lowstone River, camping some miles 
below Cottonwood Creek. It was a 
very pleasant camp. Major Pitcher, an 
old friend, had a first-class pack train, 
so that we were as comfortable as pos- 
sible, and on such a trip there could be 
no pleasanter or more interesting com- 
panion than John Burroughs—‘‘ Oom 
John,’’ as we soon grew to call him. 
Where our tents were pitched the bot- 
tom of the valley was narrow, the 
mountains rising steep and cliff-broken 
on either side. There were quite a 
number of black-tail in the valley, 
which were tame and unsuspicious, al- 
though not nearly so much so as those 
in the immediate neighborhood of the 
Mammoth Hot Springs. One mid-after- 
noon three of them swam across the 
river a hundred yards above our camp. 
But the characteristic animals of the 
region were the elk—the wapiti. They 
were certainly more numerous. than 
when I was last through the park, 
twelve years before. 

In the summer the elk spread all over 
the interior of the park. As winter ap- 
proaches they divide, some going north 
and others south. The southern band, 
which, ata guess, may possibly include 
ten thousand individuals, winter out of 
the park, for the most part in Jackson’s 
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Hele—though, of course, here and there 
within the limits of the park a few elk 
may spend both winter and summer in 
an unusually favorable location. It was 
the members of the northern band that 
I met. During the winter time they 
are very stationary, each band staying 
within avery few miles of the same 
place, and from their size and the open 
nature of their habitat it is almost as 
easy to count them asif they were cattle. 
From a spur of Bison Peak, one day, 

Major Pitcher, the guide Elwood Ho- 
fer, John Burroughs, and I spent about 
four hours with the glasses counting 
and estimating the different herds within 
sight. After most careful work and 
cautious reduction of estimates in each 
case to the minimum the truth would 
permit, we reckoned three thousand head 
of elk, all lying or feeding and all in 
sight at the same time. Anestimate of 
some fifteen thousand for the number of 

elk in these northern bands can not be 

far wrong. These bands do not go out 
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of the park at all, but winter just within 
its northern boundary. At the time 
when we saw them the snow had van- 
ished from the bottom of the valleys 
and the lower slopes of the mountains, 
but grew into continuous sheets further 
up their sides. The elk were for the 
most part found up on the snow slopes, 
occasionally singly or in small gangs; 
more often in bands of from fifty to a 
couple of hundred. The larger bulls 
were highest up the mountains and gen- 
erally in small troops by themselves, 
although occasionally one or two would 
be found associating with a big herd 
of cows, yearlings, and two-year-olds. 
Many of the bulls had shed their ant- 
lers; many had not. During the winter 
the elk had evidently done much brows- 
ing, but at this time they were grazing 
almost exclusively, and seemed by pref- 
erence to seek out the patches of old 
grass which were last left bare by the 
retreating snow. The bands moved 
about very little, and if one were seen 

DEER ON THE PARADE GROUND. 
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one day it was generally possible to find 
it within a few hundred yards of the 
same spot the next day, and certainly 
not more than a mileor twooff. There 
were severe frosts at night, and occa- 
sionally light flurries of snow; but the 
hardy beasts evidently cared nothing 
for any but heavy storms, and seemed 
to prefer to lie in the snow rather than 
upon the open ground. They fed at 
irregular hours throughout the day, 
just like cattle; one band might be ly- 
ing down while another was feeding. 
While traveling they usually went al- 
most in single file. Evidently the win- 
ter had weakened them, and they were 
not in condition for running, for on the 
one or two occasions when I wanted to 
see them close up I ran right into them 
on horseback, both on level plains and 
going up hill along the sides of rather 
steep mountains. One band in partic- 
ular I practically rounded up for John 
Burroughs, finally getting them to stand 
in a huddle while he and I sat on our 
horses less than fifty yards off. After 

they had run a little distance they 
opened their mouths wide and showed 
evident signs of distress. 
We came across a good many car- 

casses. ‘T'wo,abull anda cow, had died 

from scab. Over half the remainder 
had evidently perished from cold or 
starvation. The others, including a 
bull, three cows, and a score of year- 
lings, had been killed by cougars. In 
the park the cougar is at present their 
only animal foe. The cougars were 
preying on nothing but elk in the Yel- 
lowstone Valley, and kept hanging 
about the neighborhoced of the big bands. 
Evidently they usually selected some 
outlying yearling, stalked it as it lay or 
as it fed, and seized it by the head and 
throat. The bull which they killed 
was ina little open valley by himself, 
many miles from any other elk. The 
cougar which killed it, judging from its 
tracks, was a very large male. As the 
elk were evidently rather too numerous 
for the feed, I do not think the cougars 
were doing any damage. 
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Coyotes are plentiful, but the elk evi- 
dently have no dread of them. One 
day I crawled up to within fifty yards 
of a band of elk lying down. A coyote 
was walking about among them, and 
beyond an occasional look they paid no 
heed to him. He did not venture to go 
within fifteen or twenty paces of any 
one of them. In fact, except the cou- 
gar, Isaw but one living thing attempt to 
molest the elk. This was a golden eagle. 
We saw several of these great birds. 
On one occasion we had ridden out to 
the foot of a great sloping mountain 
side, dotted over with bands and strings 

of elk amounting in the aggregate proba- 
bly to a thousand head. Most of the 
bands were above the snow line—some 
appearing away back toward the ridge 
crests, and looking as small as mice. 
There was one band well below the 
snow line, and toward this we rode. 
While the elk were not shy or wary, in 
the sense that a hunter would use the 
words, they were by no means as famil- 
iar as the deer ; and this particular band 
of elk, some twenty or thirty in all, 

watched us with interest as we ap- 
proached. When we were still half a 
mile off they suddenly started to run 
toward us, evidently frightened by 
something. They ran quartering, and 
when about four hundred yards away 
we saw that an eagle was after them. 
Soon it swooped, and a yearling in the 
rear, weakly, and probably frightened 
by the swoop, turned a complete somer- 
sault, and when it recovered its feet, 
stood still. The great bird followed 
the rest of the band across a little ridge, 
beyond which they disappeared. Then 
it returned, soaring high in the heavens, 
and after two or three wide circles, 
swooped down at the solitary yearling, 
its legs hanging down. We halted at 
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two hundred yards to see the end. 
But the eagle could not quite make up 
its mind to attack. ‘Twice it hovered 
within a foot or two of the yearling’s 
head—again flew off and again returned. 
Finally the yearling trotted off after the 
rest of the band, and the eagle returned 
to the upper air. Later we found the 
carcass of a yearling, with two eagles, 
not to mention ravens and magpies, 
feeding on it; but I could not tell 
whether they had themselves killed the 
yearling or not. 

Here and there in the region where 
the elk were abundant we came upon 
horses which for some reason had been 
left out through the winter. They 
were much wilder than the elk. Evi- 
dently the Yellowstone Park is a natu- 
ral nursery and breeding ground of the 
elk, which here, as said above, far out- 

number all the other game put together. 
In the winter, if they can not get to 
open water, they eat snow; but in 
several places where there had been 
springs which kept open all winter, we 
could see by the tracks they had been 
regularly used by bands of elk. The 
men working at the new road along the 
face of the cliffs beside the Yellowstone 
River near Tower Falls informed me 
that in October enormous droves of elk 
coming from the interior of the park 
and traveling northward to the lower 
lands had crossed the Yellowstone just 
above Tower Falls. Judging from their 
description, the elk had crossed by thou- 
sands in an uninterrupted stream, the 
passage taking many hours. In fact 
nowadays these Yellowstone elk are, 
with the exception of the Arctic cari- 
bou, the only American game which at 
times travel in immense droves like the 
buffalo of the old days. 

To be concluded in July number. 



TWO: YEARS OF RECLAMATION WORKS 

SECOND ANNIVERSARY OF PASSING OF THE RECLAMATION 
LAW IN JUNE—WORK HAS PROGRESSED RAPIDLY—A HIGHLY 
EFFICIENT ENGINEERING BODY HAS BEEN ORGANIZED— 
SUMMARY OF PROJECTS AND APPORTIONMENT OF FUND. 

HE 17th of June is a day celebrated 
in American history, and it has an 

added meaning to people of the West, 
for upon that date, in the year 1902, 
President Roosevelt signed the Recla- 
mation Act, initiating the great gov- 
ernment work of reclaiming the arid 
lands of the West. 

June 17, 1904, is the second anniver- 
sary of the ReclamationService. Start- 
ing with asmall group of engineers who 
had been engaged for years in studying 
the opportunities of reclamation, it has 
rapidly expanded within this short time 
to a large, well-balanced engineering 
corps that is the equal of any in the 
world. This has been done by drawing 
experienced men from all parts of the 
country, and particularly by grouping 
together those who have had practical 
experience in the construction of irri- 
gation systems. The expansion of the 
work, though rapid, has been carried 
on with great caution. Every man has 
been considered and has been selected 
after competitive examination and full 
approval as to mental and _ physical 
qualifications. 

At the outset fears were expressed 
that the reclamation law would prove 
disastrous to all concerned. The prin- 
cipal opponents of the passage of the 
law were among the wisest of the states- 
men of both parties. They prophesied 
that there would be a sudden influx of 
political appointees and a carnival of 
spoilsmen in the distribution of the 
money. So far these gloomy forebod- 
ings have not proved in the least true. 
Great caution has been displayed in the 
organization and conduct of the work, 
and while energy and zeal have been 
employed, yet each step has been care- 
fully considered by far-seeing engineers 
and business men. 

The Secretary of the Interior has 
guarded every point from attack from 
the outside. He has said in effect to 

his trusted agents, ‘‘ Perform this work 
carefully and as rapidly as is consistent 
with business caution, and I will see 
that you are protected from outside 
pressure for places or spoils.’’ He has 
committed to Mr. Charles D. Walcott, 
the Director of the Geological Survey, 
the larger aspect of the work, and has 
approved all of the important recom- 
mendations made by him. 

Mr. Walcott, in the thorough and 
active way in which he has directed the 
Survey, has thrown himself into the 
prosecution of this great work. For 
years he has studied the question, and 
the passing of the Reclamation Law was 
but the signal he had been waiting for 
to set in motion the machinery of what 
has already proved to be a most compe- 
tent organization. 

The actual field-work of the Recla- 
mation Service he has wisely left en- 
tirely to Mr. F. H. Newell, chief engi- 
neer, whose long service as head of the 
Division of Hydrography has given him 
unusual opportunities for studying the 
needs of the arid regions of the West. 
Under Mr. Newell’s energetic lead the 
field-work has gone forward vigorously, 
with the result that today, two years 
from the passage of the Reclamation 
Law, fourteen highly important projects 
have been approved and funds appor- 
tioned for their construction. At this 
time a summary of the various reclama- 
tion projects being undertaken by the 
federal government will be of interest. 

An apportionment of $27,000,000 of 
the reclamation fund for the construc- 
tion of fourteen irrigation projects in 
the arid West has been decided upon 
by the Secretary of the Interior, who 
has approved the plans of the engineers 
for works in the following states: Ari- 
zona, California, Colorado, Idaho, Mon- 
tana, Nebraska, Nevada, New Mexico, 
North Dakota, Oregon, South Dakota, 
Utah, Washington, and Wyoming. 

(260) 
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Actual construction has already be- 
gun on the Salt River project in Ari- 
zona and on the Truckee project in 
Nevada. Each of these projects in- 
volves a constructive cost of $3,000,000. 

UNCOMPAHGRE PROJECT, COLORADO. 

The sum of $2,500,000 is reserved for 
the completion of the Uncompahgre 
project. This project is located in 
Montrose and Delta counties, in west- 

ern Colorado, on the west side of the 
main range of the Rocky Mountains. 
The source of water supply is the Gun- 
nison River, from which it is expected 
that water will be taken by means of a 
tunnel about 6 miles in length, begin- 
ning in the Grand Canyon of the Gun- 
nison and serving water in Uncompah- 
gre Valley, a few miles northeast of the 
town of Montrose. 
TheUncompahgre River flowsthrough 

a broad, fertile valley, but its flow is 
quite inadequate for the irrigable lands. 
The Gunnison River, flowing through 
one of the most remarkable canyons in 
this country, carries a comparatively 
large volume of water, but little of 
which can be utilized in its drainage 
basin. It is proposed to divert a por- 
tion of this stream’s flow in a tunnel 
cut through the mountains upon about 
100,000 acres of land, a considerable 
portion of which is in private owner- 
ship in small tracts. When complete 
this will be one of the most remarkable 
engineering feats in the world. 

MINIDOKA PROJECT, IDAHO. 

In Idaho the sum of $2,600,000 has 
been provisionally allotted for the con- 
struction of the Minidoka project in 
the valley of the Snake River. The 
area to be irrigated is about 120,000 
acres. Practically allof the land under 
this project belongs to the government. 
It is proposed to divide the lands into 
tracts of 40 and 8o acres each, thus 
creating 1,400 new farms, with homes 
for 7,000 people. 

This project contemplates the con- 
struction of a dam 50 feet high and 572 
feet long, which will convert a canyon 
on the Snake River into a reservoir 35 
miles long. Gravity canals run on each 
side of the river will cover 68,000 acres. 

In addition to this, 17,000-horse power 
will be developed at the dam, which 
will be used for pumping a supply of 
water to irrigate about 53,000 acres of 
land lying above the gravity canals. 
Fifteen huge pumps, each having a 
capacity of about 110 second feet, or 
50,000 gallons, a minute, will be in- 
stalled. 

YUMA PROJECT, CALIFORNIA. 

For California the Secretary has set 
aside $3,000,000 for the construction of 
an irrigation work on the Colorado 
Riverabove Yuma. Theirrigable lands 
in the Colorado basin consist almost 
entirely of long, narrow valleys, rang- 
ing from 5 to 10 feet in elevation above 
the stream in low water. A high per- 
centage of these lands is inundated by 
the annual rise of the river, which oc- 
curs about July 1. The stream bed is 
of a shifting nature. 

The general program for irrigation 
development along this stream is to 
be the irrigation of the valley lands 
in the immediate vicinity of the river 
in the territory of the United States. 
There are two reasons for this plan: 
First, the length of the canal line to 
reach these lands will be at a minimum, 
and, second, probably one-half the water 
applied for irrigation on these lands 
will return by seepage to the river, to 
be available for use above. 

Extensive examinations for bed rock 
have been made along the stream, but 
no satisfactory bed rock has been found 
at any point. Any storage on the Col- 
orado, as far as now known, will have 
to be accomplished in the upper reaches. 
of the stream, and explorations are now 
being carried on in Colorado and Utah 
with this in view. 

The September water supply is suff- 
cient to irrigate 520,000 acres of land. 
There are 300,000 acres of land in the 
bottoms above the Yuma project and 
400,0C0 acres including the Yuma pro- 

ject. Assuming that 50 percent of this 
water returns from the 300,000 acres 

irrigated, there would be sufficient water 
for the irrigation of about 670,000 acres 
of land. ‘The bottom lands in the val- 
ley of the Colorado River in the United 
States aggregate about 400,000 acres. 
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Levee surveys are being made to study 
the overflow problems near Yuma ; ca- 
nals are being located in the field and 
estimates prepared; diamond borings 
are being made at Bill Williams dam 
site; measurements of river flow ; evap- 
oration and seepage losses are being 
carried on in the canals. 

MILK RIVER PROJECT, MONTANA. 

For the completion of the Milk River 
project in Montana $1,500,000 has been 
apportioned. This project inits entirety 
contemplates the storage in St. Mary 
Lakes of the flood waters of St. Marys 
River, a tributary of the Saskatchewan 
River in Hudson Bay drainage. 

The flood waters are to be diverted 
either through a canal to Milk River, 
and allowed to flow down that stream 
through Canada and again be diverted 
in Montana above the point where it 
empties into the Missouri River, or by 
means of a canal connecting with Cut 
Bank Creek, a tributary of the Marias 
River, using the latter stream as a nat- 
ural channel for 50 miles, and again 
diverting the water through canals 
upon the valley of the Lower Milk 
River. 
Owing to the international complica- 

tions which it is feared would arise, the 
Canadians already being users of the 
waters of the Milk River, it is probable 
that the plan of keeping the waters 
wholly within the United States will 
be adopted. 

Milk River rises in the undulating 
foothills of the Rocky Mountains near 
the boundary line of Montana and Can- 
ada. Its headwaters flow northeasterly 
into Canada, and the stream continues 
for about 100 miles entirely parallel with 
the international boundary, and then 
turns southeasterly, passing through 
the northern part of Montana and emp- 
tying into the Missouri River. The 
valley through which the stream passes 
is broad and contains many thousands 
of acres of excellent arid land. The 
summer flow is not sufficient for the 
irrigation of any considerable part of 
this area, and the reinforcement of the 
supply by utilizing the stored waters of 
St. Mary Lakes will add greatly to the 
productive area of this section of the 

June 

state. It is probable that the first op- 
erations of the engineers will be con- 
fined to canal construction in the lower 
valley to utilize the unappropriated flow 
of the Milk River. About 250,000 
acres are involved in the whole project 
and 68,500 in the first section. 

NEBRASKA IRRIGATION PROJECT. 

When it was determined that the 
Sweetwater reservoir probably could 
not be filled, owing to an inadequate 
water supply, search was made for other 
reservoir sites, and one was found on 
the North Platte. River, about 3 miles 
below the mouth of Sweetwater River. 
This is at the beginning of the canyon 
through the Rattlesnake range of moun- 
tains. A dam constructed here will be 
75 feet in length at the bottom, 200 
feet high, and about 250 feet long at 
the top. Surveys show the superficial 
area of the reservoir thus created to be 
about 23,000 acres and the capacity 
1,080,000 acre-feet. It is probable that 
it will hold all the flood and surplus 
water flowing in the North Platte River 
to this point. The waters thus stored 
will be used on lands in eastern Wyo- 
ming, in the Goshen Hole region of 
the North Platte River, and in western 
Nebraska. 

HONDO PROJECT, NEW MEXICO. 

The Hondo project in New Mexico 
is located on Hondo River, a tributary 
of Pecos River in southeastern New 
Mexico, about 12 miles southwest from 

the town of Roswell, in the county 
of Chaves. The river is torrential in 
character, and the ordinary summer 
supply is already appropriated. 

It is proposed to construct a reservoir 
in a depression near the river, divert 
the storm or flood waters and unappro- 
priated waterflow into the reservoir, 
and hold it for use during the irrigation 
season to irrigate lands lying east of the 
reservoir and south and southwest from 
Roswell. These lands are adjacent to 
productive fields near Roswell, and with 
an assured water supply could be put 
into cultivation at once. The area to 
be irrigated under this project embraces 
about 20,000 acres, and the cost will 
probably be about $300,000. 

> 
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FT. BUFORD PROJECT, NORTH DAKOTA. 

This project is located on the west 
or left bank of Yellowstone River, the 
canal heading near Glendive, Montana. 
This project involves a canal about 80 
miles long and covers 60,000 acres of 
land in Montana and North Dakota. 
The cost of the headworks is placed at 
$72,000, and that of other constructions 
and excavations $1,375,000, or a total 
of $1,650,000, an average cost per acre 
of $25. 

MALHEUR PROJECT, OREGON. 

This project contemplates the recla- 
mation of land in eastern Oregon near 
Snake River, in the vicinity of the 
towns of Vale and Ontario. The irri- 
gable tracts include about 40,000 acres 
of good bench land lying on the north 
and south sides of Malheur River. Two 
reservoir sites of sufficient capacity to re- 
tain all the flood waters have been found 
on the stream and have been surveyed. 

BELLE FOURCHE PROJECT, SOUTH 

DAKOTA. 

This project involves the reclamation 
of lands in the northeastern part of the 
Black Hills, in Butte and Meade coun- 
ties, South Dakota, by the diversion of 
the waters of Belle Fourche River and 
the storage of its flood water in basins 
east of the town of Belle Fourche. 
These basins are to be converted into 
storage reservoirs by the construction 
of embankments of earth closing their 
outlets. From the reservoirs, which 
are filled by a large feeder canal from 
the river, the water will be distributed 
to lands in the Belle Fourche Valley, 
where it is thought at least 90,000 acres 
may be reclaimed, about one-half of 
which is in public ownership. Power 
has also been developed at the Dry 
Creek reservoir and employed to elevate 
water to Upper Indian Creek flat, where 
some 15,000 acres of land are located, 
nearly all in public ownership. 

The reclamation works, it is esti- 
mated, will cost about $1,230,000, 

UTAH LAKE PROJECT, UTAH. 

Utah Lake is in effect a large storage 
reservoir, catching the mountain flow 
and delivering it into the canals. Un- 
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fortunately, however, the lake is too 

large for effective use, and the losses 
by evaporation are far in excess of the 
amount put to beneficial use. An ex- 
tension of irrigation in Salt River Val- 
ley is dependent upon the ability to 
reduce the loss by evaporation, and to 
handle Utah Lake more effectively. 

The lands which will probably be 
included in this project are probably 
all in private ownership, and comprise 
an area of about 70,000 acres. The 
entire bed of Utah Lake, covering 140,- 
000 square miles, has been contoured 
at intervals of one foot, and all the 
principal streams flowing into the lake 
have been systematically measured at 
the flood season and at low water. 

One million dollars have been set 
aside for this project. 

BIG BEND PROJECT, WASHINGTON. 

This project contemplates the recla- 
mation of a large body of land sur- 
rounded partly by the Columbia River, 
which flows along the northerly and 
westerly sides. The lands in 154 town- 
ships have been withdrawn from entry 
pending an investigation of this project. 

A number of reservoirs in connection 
with this project has been discovered 
and all public lands within their area 
withdrawn from entry for reservoir 
purposes. Considered as a whole, the 
Big Bend project embraces the largest 
area of irrigable land of any project 
under consideration by the government. 
The Secretary has set aside $1,150,000 
for the continuance of the work on this 
project. 

CODY PROJECT, WYOMING. 

This project contemplates the recla- 
mation of land on the north side of 
Shoshone River, in the town of Cody, 
in Bighorn county. The irrigable land 
extends along the river for a distance 
of about 40 miles and comprises ap- 
proximately 93,000 acres, most of it 
being high-grade agricultural land. In 
addition to this land, about 9,000 acres 
on the south side of the river may be 
reclaimed and several thousand acres 
more in the drainage area of Clark 
Fork. All of the land lies at an eleva- 
tion of from 4,150 to 5,150 feet above 
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sea level. Shoshone River discharges 
a relatively large amount of water, and 
its summer flow has not been entirely 
appropriated. Six miles above the town 
of Cody the river enters a canyon cut 
through solid granite for a distance of 
one and a half miles. At the upper 
end of this canyon it is proposed to 
construct a dam of uncoursed masonry. 
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The dimensions of the dam will be— 
height, 170 feet; length on bottom, 65 
feet, and length on top, 150 feet. This 
dam will form a reservoir in the basin 
above the canyon with a capacity of 
159,500 acre-feet. The stored water 
will be used to reinforce the summer 
flow. ‘Theestimated cost of this project 
is $2,250,000. 

PLANTING] WEIGEL Ee laNih 

INVESTIGATIONS BY THE BUREAU OF FORESTRY PROVE 
IT TO BE COMMERCIALLY FEASIBLE IN NEW EBENGLAND.* 

T has often been held that planta- 
tions of white pine can not be made 

profitable. Contentions have constantly 
arisen to the effect that the first cost, 
taxes, and interest on the investment 

are enough to eat upall the returns that 
may be expected from white pine plan- 
tations, and that forty years, the time 
when the first cutting may be profitably 
made, is too long to wait for the profits 
involved; should there be any. It is 
right that all of these things should be 
taken into consideration, and it would 
be palpably unwise to undertake a pine 
plantation on land which could be used 
to better advantage for general agricul- 
tural purposes. In fact, white pine 
planting in the New England and adja- 
cent states is of most value where a 
number of uses may be served, as the 
timber result alone may not be suff- 
ciently profitable to make it wise. In 
the case of waste lands, however, white 
pine might just as well be raised as 
scrub growths, which have no chance of 
adding value. 
Where planting is apt to prove most 

valuable is on watershed areas in con- 
nection with reservoirs, on sand barrens 
and dunes, on bare soils and worn-out 
pastures, on cut-over land, and for wood- 
lots. Many of the ‘‘abandoned farms’’ 
of New England had best be abandoned 
to a good growth of white pine, even at 
considerable initial expense. 

Boston and other New England cities 
depend on lakes and reservoirs for their 

* Bulletin No. 45, Bureau of Forestry, Washington, D. C. 
New England, by Harold B. Kempton. 

water supply. The better forested the 
tributary watershed is, the better it is 
for the water, from the points of view 
of both quantity and quality, and at 
Clinton, Mass., 1,500 acres are being 
planted in white pine and sugar maple, 
in mixture, for the single purpose of 
regulating and purifying the water sup- 
plied to Boston and other towns, though 
the question of ultimate lumbering 
operations is also being taken into con- 
sideration. Often the planting will pre- 
vent drifting sand from encroaching on 
valuable property. Again, on bare soils 
and worn-out pastures, where there is 
a very slow and unsatisfactory growth 
of white pine by natural reproduction— 
the resulting growth being low, branchy, 
and undesirable—the expense of plant- 
ing is minimized, and the probable re- 
sults more satisfactory. Cut-over lands 
and woodlots may be planted to pine 
with every expectation of good results, 
and in the latter the actual results in 
fuel and timber are not the only ones to 
be considered. Where they may be 
utilized as wind-breaks for buildings or 
orchards they serve a double purpose. 
Always it is well to keepin mind the 
dual or triple usefulness of the planta- 
tions, and count the profits in more than 
the single item of sales of timber. 

There is ample opportunity to study 
the question of profits in New England, 
because during the period between 1820 
and 188c the enthusiasm for white pine 
planting amounted almosttoa fad. Men 

The Planting of White Pine in 
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PLANTED WHITE PINE 43 YEARS OLD. 

foresaw the time when marketable native 
pine would be gone, and when planted 
timber would be of economic impor- 
tance. Then about 1880 the cheap trans- 
portation rates from new white pine fields 
began to put a damper on further plant- 
ing. But with present conditions there 
is still reason for a continuation of the 
planting. Careful surveys have been 
made of a number of these older planta- 

tions in almost all of the New England 
states and in Pennsylvania and Vir- 
Ciniaaeractically all “of. them — have 
been planted long enough for a definite 
basis of profit calculation to be estab- 
lished in accordance with the methods 
used for making the plantation—the 
first cost, the use of other trees in mix- 
ture, and the treatment after planting. 

In all cases it must be understood 
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INTERIOR OF PLANTATION IN EXPOSED SITUATION ON NARRAGANSETT BAY, 

that white pine is reproduced from seed, 
which may be gathered or bought ata 
comparatively low cost of effort or of 
money. The percentage of germination 
is high, and with care a pound of seed, 
at an average cost of $2.50, will produce 
about 12,000 seedlings, which will be 

suitable for transplanting. Only under 
favorable conditions will it pay to sow 
broadcast for in-place planting, with 
thinning afterwards, and local conditions 

as to the supply of seeds or seedlings 
should be consulted in every instance. 
Various methods of collecting the seed 
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have been resorted to, though the ex- 
pensive one of cutting down a seed tree 
is now seldom practiced, save when the 
tree is ripe for lumber. It is necessary 
to collect the seed from the tree in order 
to prevent loss, because the cone opens 
and throws its seeds before falling from 
the tree. Seed years occur at irregular 
intervals of from four to seven years, 

and, as the seed takes two years to ma- 
ture, it is possible to predict a seed year 
twelve months in advance of the crop, 
and thus have all preparations made for 
the planting when seed is abundant and 
fresh. The seed bed should be well 
prepared, and should preferably be a 
sandy loam, well drained. ‘The seeds 
are planted in rows, and the seedling 
must be protected from too much moist- 
ure and too much sun. For these pur- 
poses lath or canvas screens are used as 
shade frames, or, if tilted, will keep 
out excess of rain. Keeping the tender 
shoots free from choking weeds is 
absolutely necessary. From all these 
preparations it can be seen that there 
is considerable expense connected with 
the starting of the plantation. Then 
there comes transplanting in early 
spring or late fall, and care after that 
operation. 
A six-foot interval is usual for the 

transplanted trees. After this, prun- 
ing is an important item and must be 
done carefully, removing the branches 
to as high as a man can reach, when 

the trees are about fifteen years old. 
Later still, thinning will have to be 
done in many plantations, so that the 
final stand will be about twelve by 
twelve feet apart. 

Of the mixtures used and their com- 
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parative values, it may be said of the 
common ones that European larch is 
not particularly advantageous, and that 
the mixture benefits the larch, but has 
no good effects for the pine. Oaks are 
of indifferent value, and white oak, 
though a valuable tree, is not adapted, 
owing to its slow growth. Chestnut is 
excellent, as, when it begins to overtop 
the pine, it may be profitably cut for 
posts, poles, or ties after having fur- 
nished the necessary shade. Scotch 
pine has no disadvantages as far as the 
growth of each species is concerned, 
but it is of inferior commercial value, 
and therefore of less account than other 
species would be. Red pine is subject 
to the same objections as the larch, and, 
where a good growth of white pine is 
the ultimate object, it has many disad- 
vantages. Norway spruce is of value 
to both trees in mixture, and when the 
time comes for thinning the spruce is 
of marketable size. In many ways 
sugar maple is the best economic mix- 
ture of all, for the seedlings may be ob- 
tained at less than half the cost of the 
pine, and there can be planted just 
enough of the pine for the future stand 
when the maple is removed. 

The age for the profitable lumbering 
of the pine is about forty years. It is 
then valuable for boxes at about $4 a 
cord on the stump, or about $160 per 
acre. <A bulletin prepared by the Bu- 
reau of Forestry, which gives a detailed 
account of several plantations, places 
the net annual return from planted 
white pine in New England at $1.15 per 
acre, paid at the end of forty years, in 
addition to compound interest at 4 per 
cent on the money invested. 
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WILLIAM F. HUBBARD, 
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PART Ar 

HERE are few forest problems in 
which a general knowledge of 

the practice of thinning is not of assist- 
ance, and as soon as an intensive forest 
system becomes practical it is of the 
greatest importance. The necessity of 
lessening the fierce struggle in the forest 
for the survival of the fittest is evident 
to all who have had any experience in 
woodcraft, and even in this country a 
few wood-lot owners have developed 
ideas on the subject generally without 
ever hearing of the art of forestry. The 
value of thinning being apparent in a 
general way, we find that its origin 
dates as far back as the history of for- 
estry itself, and that it was one of the 
first branches of the art to become sys- 
tematized. As early as the sixteenth 
century thinnings were planned by a 
regular method in certain parts of Ger- 
many, and from that time they became 
more and more general in Europe. 
When forestry became an art, in the 
latter half of the eighteenth century, 
the theory and practice of thinning re- 
ceived a large share of attention, and 
from the beginning of the nineteenth 
century to the present day there have 
been definite experiments to determine 
the increased increment and quality of 
timber resulting from different methods. 
Although experiments have covered so 
wide a period, itisstrange that little defi- 
nite information has appeared until 
quite recently, and as yet only in the 
European forest periodicals and experi- 
ment station reports. Even the Ger- 
man text-books are lackingin exact data 
and reports on the subject, while in 
English there is nothing known to the 
writer beyond a few general principles. 
The object of the following two papers 
is to give the latest results of experi- 
ments showing the proper degree of 

thinning necessary to produce the most 
lucrative intermediate yield and the best 
results from the final yield in the short- 
est time. *° 

Part I deals with the theory and prac- 
tice of thinning ; Part II will give the re- 
sults obtained from definite experiments, 
together with a few notes concerning 
the adaptation of these to American 
conditions. 

PART I.—THE THEORY AND PRACTICE 

OF THINNINGS IN EUROPE. 

A.—The Value of Thinning. 

A normal stand of coniferous timber 
on first-quality soil begins with about 
4,000 trees to the acre, but at maturity 
(100-120 years) there are seldom more 
than 300 trees, of which only 200 to 150 
belong to the final merchantable yield of 
saw timber. Itseemsan enormous waste 
of time and energy to plant such a num- 
ber and yet have only one-tenth or less 
of them pay the bulk of the expense and 
the final profit. Yet there is no other 
method possible. The object of a forest 
system is to obtain the greatest amount 
of timber in merchantable form per 
given area in the shortest time. If 
fewer trees are planted to the acre the 
resulting mature specimens have not the 
cleanness of shaft and fullness of form 
necessary for good lumber. If this fact 
needs proving, a British example may 
be cited. By the crude methods of 
forestry in Great Britain the woods are 
planted wide and heavily thinned, so 

* The authorities used are : Manuscript notes 
from the lectures of Professors Buehler and 
Lorey at Tuebingen; Ph. Flury in vol. vii, 
Mitteilungen der Schw. Centralanstalt fuer das 
Forstl. Versuchsewesen; M. Kunze in Tha- 
randter Forstl. Jahrbuch, vol. 45; Piofessor 
Lorey in the Forst and Jagdt Zeitung, and C. 
Laschke, History of Thinnings. 
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that the cover is permanently broken. 
As a result, builders always specify 
foreign-grown timber in their plans for 
all but poorest grades, the home-grown 
stock selling far below the imported.* 

Aside from quality, there is also a 
much greater volume yield per acre by 
close planting. Ina natural forest the 
yield over a large area seldom exceeds 
25,000 feet, yet in Germany for the 
whole coniferous forest the average 
stand of merchantable Scotch pine is 
42,000 B. F. per acre and for spruce and 
fir about 77,000 feet. 

To understand the conditions which 
produce such yields from the small per 
cent of planted trees, the life history of 
the individuals in the stand must be 
analyzed. Such a forest usually closes 
about the sixth year, and from that time 
on each tree enters into fierce combat 
with its neighbors for light and room. 
The struggle soon has its effect on the 
individuals of the stand, which may then 
be divided into three broad classes: 
Dominant, overtopped, and suppressed. 
Narrower classification separates the 
dominant class into three, making the 
division as follows: 

I. Decidedly dominant. Trees with 
exceptionally well-developed crowns. 

II. Dominant. Trees with well-de- 
veloped crowns. ; 

III. Codominant. ‘Trees with fairly 
normal crowns, but with relatively poor 
development. 

IV. Overtopped. 
a. With badly formed crown, but free 

in one or more directions. 
6. Very poor crown, but still free in 

one direction. 
V. Suppressed. 
a. Crown still thrifty, but absolutely 

overtopped. 
6. Dying or dead. 
As the number per acre falls so sud- 

denly with the development to maturity, 
it stands to reason that the greatest num- 
ber of trees and the main increment must 
be found in the dominant stand. Ex- 
periment has proved that the per cent of 
total increment in the five classes com- 
pared with their relative number per 
given area is as follows: 

* Parliamentary Report on British Forestry, 
1903. 
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Spruce 18 to 30 Years Old. 

Per cent of total Per cent of total 
number. increment. 

DARE aan ceases ) | Cote, 2 4o 

II ell. So aa eo aaa | 24 
Ill Oh JOU eae 17 
IV SETS 2512 het cas | 92 
Wooroodenpocc | ao RR rere cece cece 7 

As the total number of trees at this 
age is about 1,650, it is evident that the 
future merchantable yield will be made 
up of only asmall part of classes I and IT, 
and that the increment of the other trees 
will be last in the depletion of the stand 
as it matures. 

The main object of the thinning then 
is two-fold: 

1. To use the growth of the interme- 
diate stand, which is not inconsiderable. 

2. To shift as much as possible of the 
total increment on the trees of the final 
stand by the removal of trees which 
crowd it, but which can not mature as 
merchantable trees of desired quality. 
The following table, the figures of 
which are taken from various experi- 
mental areas, adds clearness to the sub- 

ject: 
Spruce, First Quality. 

. | Volume 
| Number | Height : 2 

ee liper acre. |- dn feet. COO SS: | per acre. 

2; es rane A e2TON Meee TOn \ ulna th sg 54 
Oi Pardicue | 254 100 15,274 
QD aee et sieie.- 343 107 18,527 
Qo Mr acraciion ee OS Iol 16,786 

LOOM ces 53 & 208 121 19,670 
LOOM sc iaiie: 228 108 13,814 
TOM meer: < 315 99 16,590 

| | 

From this it is clear that at maturity 
200 trees or so can produce the same 
volume of merchantable timber as 250 
or even 300 trees, and that the difference 
can be used in the interim without de- 
creasing the final crop; nor does this 
take into consideration the improved 
quality and greater value of timber in 
the final stand. In the preceding table 
it will be noticed that the best acres for 
volume show the best development in 
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height. Any curve of height growth 
shows a decided falling off after the 
fortieth year or so, and a method that 
will stimulate growth during this period 
is likely to add directly to the yield. 
This seems to be the case in these in- 
stances and adds evidence to the value 
of thinnings. 

To recapitulate, the importance of 
thinnings lie in the improved quality 
and quantity of the final yield obtained 
by the use of timber, which would other- 
wise go to waste, thus giving an inter- 
mediate yield which greatly helps the 
financial success of the long crop rota- 
tion often necessary in forestry. ‘This 
intermediate yield is an appreciable item 
in every German forest estate. The av- 
erage annual intermediate yield of mer- 
chantable poles and logs for Wurtem- 
berg amounts to 252 cubic feet, for the 
first-quality class of conifers it is 378 
cubic feet, and in special cases it often 
comes to 840 cubic feet. Other good 
results of thinning are as follows : 

1. The mixture can be regulated and 
undesirable species removed. 

2. The quality of the mixture bet- 
tered — decayed, diseased, and badly 
formed trees removed. 

3. The danger of breakage from snow, 
ice, and storm lessened. By allowing 
each crown and bole a better develop- 
ment, the cover is made stronger and 
more resistant to storms. 

4. The danger from insects and fire 
is lessened by the removal of dead and 
dying timber. 

B.—The Technique of Thinning. 

All systems of thinning are based on 
a division of the stand into classes sim- 
ilar to those given above. Until quite 
recently only three degrees were in com- 
mon use, being designated by the let- 
fers Aseb, and. Cor light,’’ “<sme= 

dium,’’ and ‘* heavy,’’ the C, or heavy, 
not breaking the forest cover by more 
than 2.5 per cent. These grades cut 
into the stand as follows : 
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| Thinning. | Classes removed. 

EES cohies 3 skh Seater Viebrand. a. 
IB raticieroiers sTetueraie V, b and a, and IV, b. 
Gy ee es rene Vesbrandval, atidulive ibeangsa. 

June 

Of late less conservative ideas have 
come into vogue, and in all recent ex- 
periments the division is made into four 
main grades: A, light; B, medium; C, 
heavy, and D, very heavy. ‘Theclasses 
taken under this system and the per 
cent of the total stand removed are as 
follows : 

Thinning. | Classes taken out. ne cent of to- 
al number. 

BN 5s Vis Setcchorr SES pee 5-20 
Bie: Voli one ean 20-30 
Ce edie in Ca monn ee 30-40 
1D ey eat ralanne WAS WV] 8 (ea Aas 

And partofII..... 40-80 

A stand of maturing trees falls into 
two main classes in reference to the fu- 
ture merchantable crop: The /fiza/ stand, 
out of which the mature trees will be 
recruited, and the zxfermediate stand, 
which has fallen behind and will evi- 
dently perish before the period of rota- 
tion is over. These two divisions vary 
in composition with the age of the forest. 
In relation to each other, however, they 
are constant, the final stand being com- 
posed of classes I, II, and III, and the 
intermediate stand of IV and V. The 
less radical methods of thinning only 
attack the intermediate stand, but C 
and D enter boldly into the recruiting 
ground of the finalcrop. Common ex- 
perience in practice, without experi- 
ment, has shown that slight thinning 
neither gives a very paying interme- 
diate yield, nor greatly improves the 
growth and quality on the final stand. 
The value of this method seems clear 
from the figures given above, which 
show that the greatest increment and 
the greatest number of trees are in 
classes I and II; hence it follows that 
competition is most severe in this class, 
and that the greatest volume can be 
most profitably removed therefrom. 

Beside grades C and D many systems 
of regular thinning in the final stand 
have been advocated, the most practi- 
cal and generally used of which is the 
French method, éclaircie par le haut. 
By this the best trees of the final stand 
(approximately equal to the number of 



1904 

the mature crop) are set free on all 
sides by the removal of all their imme- 
diate neighbors which crowd them, ir- 
respective of the class to which they 
belong. The rest of the stand is thinned 
by grade A and made to serve as ground 
cover and keep the selected trees well 
pruned and full-boled. This may be 
called ‘‘ selection thinning,’’ and is des- 
ignated as Da. It has given good re- 
sults in practice, the intermediate yield 
being excellent and the final yield of 
the best quality and quantity. 
The time for the first thinning and 

‘the subsequent recurrence depends, like 
everything else in forestry, on the situ- 
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ation of the forest and the market con- 
ditions. Theoretically, they should be- 
gin after the cover is established, say in 
the tenth or twelfth year, and continue 
in five or ten year intervals throughout 
the period of greatest growth. 

Inconclusion, let it be said that a thin- 
ning never permanently breaks the for- 
est cover. In the heaviest D thinning 
the forest should not take longer than 
three to five years in recovering itself. 
Of course, the degree of thinning de- 
pends entirely on species, age, and soil 
quality, but any permanent break in 
cover is a light increment cutting and 
belongs to a different question. 

mECUAMATION WORK IN NEW MEXICO. 

DESCRIPTION OF ONE OF THE FIRST PROJECTS 
LIKELY TO BE TAKEN UP IN THIS TERRITORY. 

HE report of Mr. W. M. Reed, 
Resident Engineer of the Serv- 

ice, is of particular interest by reason of 
the fact that it is probable the govern- 
ment will begin at an early date the 
construction of an irrigation work at 
one of the sites recommended by him. 
Apparently the most feasible project 
discovered by Mr. Reed is on the Hondo 
at a point nearly on the dividing line of 
the watersheds of Hondo River and the 
Black Water Arroyo. The reservoir 
site lies in a large natural depression 
commonly called a dry lake, and has an 
area of 1,072 acres, and with no em- 
bankment would hold 11,480 acre feet. 
The bottom of the lake is a heavy allu- 
vial deposit, and borings were satisfac- 
tory as to its water-holding properties. 
The perimeter is nearly all limestone, 
and has the appearance of being as solid 
and free from cavities as any limestone 
formation, except at the places where 
fills are required. The sides are much 
higher than the proposed water line and 
have rock on or near the surface. 

Mr. Reed’s plan for diverting the 
water is to make two canals of sufficient 
size to carry all the flow of the river, 
and to provide a spillway on the canal 
at a rock point 4,o00 feet from the 
river. The river at the point of diver- 

sion is in earth, and to provide for a 
spillway here would be expensive and 
would be always a source of annoyance 
if not danger. Two spillways or flush- 
ing gates are placed on the canal, each 
in solid rock, with their grade two feet 
below the grade of the canal at that 
point. These spillways are provided 
with gates, not automatic, for these 
gates are to be used only when the reser- 
voir is full, or when it is desired to 
flush the silting basins. The top of the 
gates will be below the embankment 
grade, and will act as safety spillways 
in the case of unexpected and unusual 
floods. 

The canal will have a seventy-foot 
road bed, and an embankment will be 
placed at the lower side. The canal 
will enter the reservoir from a rock cut, 
thus preventing anyerosion. The out- 
let canal will connect the lowest point 
in the reservoir site with the original 
bed of the river. The elevation at these 
points being the same, the canal is level. 

The bed of the Hondo will be used for 
carrying the irrigating water for a dis- 
tance of about one mile. At this point 
it will be turned by a small concrete di- 
version dam into distributing canals on 
one side of the river. This point of 
diversion is not the most suitable from 
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an engineering standpoint, but up to the 
present time one of the owners of the 
flood-water rights, having a ditch just 
below it, has refused to make any satis- 
factory proposition toward a settlement 
with the government in case the reser- 
voir should be constructed, and it was 
deemed best to locate the canal from the 
above point to determine what lands 
would come under irrigation, and to as- 
certain the cost of the w vorks. Diversion 
from a point lower down the river would 
lessen the cost and would bring the same 
lands under cultivation. 

Te 2 
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basins at the downstream side a spillway 
will be placed in the bank of the canal 
with a bottom grade below that of the 
canal. At times of heavy rainfall, when 
water rushes down the arroyos, the spill 
or flush gates will be opened and the silt 
removed from the basins. The water 
passing through these flush gates will 
spread out over the bottom land and ul- 
timately reach the old bed of the river, 
and can be sluiced down the river in the 
same manner that nature has been doing 
for ages. Except during the flood time 
the Hondo water carries very little silt, 
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AN IRRIGATION DAM IN NEW MEXICO. 

During floods the Hondo carries a 
large amount of silt. Engineer Reed 
proposes the following plan to prevent 
danger of the reservoir filling from this 
source: The velocity of the canal is to be 
governed to such an extent that the 
heavier silt will be deposited in basins, 

which are provided by making the align- 
ment of the canal to cross three arroyos 
near their mouth, where the surface flat- 
tens out. ‘Two of these arroyos havea 
length of five or six miles and drain con- 
siderable territory. At the end of the 

and therefore during the non-irrigating 
season, when there is a constant flow in 
the river,it is advisable to pass the water 
through the canal and into the reservoir 
with as little exposure to seepage and 
evaporation as possible. To be able to 
do this at one time, and also at other 
times pass a little body of water through 
as a slow current, it is proposed to place 
a removable bulk-heading or gates below 
the sluiceways, and thus be able to delay 
or check the current, causing the silt to 
settle in the basins. 



PORTS Py LEGISLATION PNP NEW YORK. 

IMPORTANT AMENDMENTS TO THE FIRE 
LAW—BOUNDARIES OF THE ADIRONDACK 
AND CATSKILL PARKS DEFINED—PRO- 
POSED AMENDMENT OF CONSTITUTION. 

OREST matters received considera- 
ble atteition at the latest session of 

the New York legislature, recentlyclosed. 
First in importance to the forest inter- 
ests of the state were the amendments 
made to the forest fire law, brought 
about mainly through the terrible con- 
flagrations of the spring of 1903. It 
would now seem that the protection of 
the state forests is up to those persons 
whose business it is to look after them, 

for the weak points of the fire law have 
been pretty thoroughly overhauled. 

Bills were also passed amending the 
forest, fish, and game law in regard to 
defining the boundaries of the Adiron- 
dack Park, and to create a Catskill 
Park and define its boundaries. The 
general supply bill carried a provision 
for $250,000 to be used for the purchase 
of lands for the Adirondack and the 
Catskill Parks. 

The senate and assembly also passed 
a concurrent resolution which provides 
for amendment of section seven of arti- 
cle seven of the constitution in so far as 
necessary to secure the removal of dead 
timber on burned areas of state lands. 

These several measures are of such 
particular interest to the readers of 
FORESTRY AND IRRIGATION that the 
text of each is given here in full. 

[. 

AN ACT TO AMEND THE FOREST, FISH, 

AND GAME LAW IN RELATION TO 

THE PREVENTION OF FOREST FIRES. 

SECTION I. Section two hundred and 
twenty-four a of chapter twenty of the 
laws of nineteen hundred, entitled ‘‘An 
act for the protection of the forests, 
fish and game of the state, constituting 
chapter thirty-one of the general laws,”’ 
is hereby amended to read as follows: 

SEC. 224a. Chief fire warden and 
foresters.—The commission shall ap- 
point a chief fire warden who shall re- 

ceive an annual salary of fifteen hun- 
dred dollars and his necessary, traveling 
expenses, and who shall have supervis- 
ion of town fire wardens, visit. and in- 
struct them in their duties and enforce 
the law as to fire districts in towns and 
under the authority of the commission 
commence prosecutions for violations 
of laws to prevent forest fires; and may 
from time to time employ expert forest- 
ers (at a total annual compensation not 
to exceed three thousand dollars) and 
at a rate not exceeding fifteen hundred 
dollars a year for any forester. ‘The 
chief and expert foresters shall hold 
office during the pleasure of the com- 
mission and perform such duties for the 
preservation of forests as the commis- 
sion shall prescribe. The commissioner 
may also appoint five assistant fire 
wardens, at least four of whom shall 
during seasons of the year when forest 
fires occur, serve along lines of steam 
railroads in the forest preserve counties 
of the Adirondacks. They shall in- 
spect such railroads and the engines 
thereon, reporting to the commissioner 
the condition thereof for purposes of 
fire prevention, and perform such other 
duties in preventing forest fires as the 
chief fire warden or the commissioner 
shall direct. They shall also have the 
powers and duties of game protectors, 
and when not needed as fire wardens 
may be employed as game protectors or 
in reforestation, or as the commissioner 
may direct. They shall each receive 
an annual salary of six hundred dollars 
and an allowance for expenses not ex- 
ceeding four hundred and fifty dollars. 

SEc. 2. Said act is hereby amended 
by adding a section, to be known as two 
hundred and twenty-four 4. 

Src. 2246. Fire patrol.— Whenever 
in the judgment of the commissioner 
it is necessary to protect the forests 
from fire, he shall organize and as long 
as necessary maintain a fire patrol along 

(273) 
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the lines of railroadsin forests in coun- 
ties containing parts of the forest pre- 
serve, and at such other places in such 
counties as the public interest requires. 
Such patrol shall be organized and 
maintained under the chief and assist- 
ant fire wardens who shall themselves 
be placed in charge of sections of the 
exposed areas as fire patrols. Game 
protectors may, so far as the public in- 
terest will permit, be detailed as addi- 
tional assistant fire wardens for such 
patrol under the chief fire warden. The 
commissioner may also in case of im- 
mediate peril from fire, with the consent 
of the governor, employ temporarily 
such additional assistants to maintain 
an efficient fire patrol as the public in- 
terest requires. The chief fire warden 
and assistant fire wardens when en- 
gaged in inspection of railroad lines and 
engines or on fire-patrol duty on rail- 
road lines, as herein provided, shall be 
transported without charge from point 
to point as their duties shall require, by 
the railroad companies on whose lines 
such fire patrol and inspection are main- 
tained. The commissioner shall keep 
account of the cost of maintaining any 
such fire patrol and system of inspec- 
tion along the line of a railroad in the 
forest preserve, including therein the 
salaries, expenses and wages of public 
officers or employés directly engaged 
in maintaining such patrol for the time 
that the said patrol and inspection are 
maintained, and one-half the cost there- 

of during the preceding year shall be 
paid by the railroad company on the 
first day of December of each year to 
the commissioner. The commissioner 
may also organize in any town in the 
forest preserve a fire patrol during the 
season when fires occur. One-half the 
expense thereof shall be a town charge, 
and one-half shall be paid by the state 
unless according to the last assessment- 
roll of such town more than one-half 
of the landed property therein in value, 
is the property of the state, in which 
case the state shall pay sucha proportion 
of the cost of such patrol as the value of 
the lands held by the state bears tothe 
entire assessed valuation of such town, 

and the remainder shall be a town 
charge. If the state pay the whole 
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amount the commissioner may collect 
the amount payable by any town of 
such town. 

SEC. 3. Section two hundred and 
twenty-five of this act is hereby amended 
to read as follows: 

SEC. 225. Fire wardens and fire dis- 
tricts.—The commission (shall) may 
from time to time in every town having 
lands which are part of the forest pre- 
serve, and may in every town having 
lands which would become part of the 
forest preserve if acquired by the state, 
appoint a fire warden who shall act 
during the pleasure of the commission. 
When required by the commission, such 
fire warden shall, and any such fire 
warden may establish two or more fire 
districts in his town. He may also by 
awritten appointment filed in the town 
clerk’s office, from time to time appoint 
a resident citizen in each district as dis- 
trict fire warden who shall act during 
the pleasure of the fire warden. (Such 
districts shall be established by filing in 
the town clerk’s ofhce a map showing 
the boundaries thereof and by posting a 
duplicate map in a public place in the 
town. ‘The cost of such maps not ex- 
ceeding ten dollars shall: be a town 
charge.) In every other town the su- 
pervisor shall be fire warden by virtue 
of his office. If the supervisor be ab- 
sent when fire occurs, or fail to act, any 

justice of the peacein the town may act 
as firewarden. If inatown situated in 
a county containing lands of the forest 
preserve, the commission is unable to 
find a suitable person who will accept 
the position of fire warden, then the su- 
pervisor of that town shall act as fire 
warden and discharge all the duties de- 
volving on that office by law, and shall 
promptly make to the chief fire warden 
a report of each forest fire that occurs in 
his town. 

Sxc. 4. Section two hundred and 
twenty-six of said act is hereby amended 
to read as follows: 

SEC. 226. Duties of fire wardens.— 
Under the commission a fire warden is 
charged with preventing and extinguish- 
ing forest fires in his town. During a 
season of drought a fire warden may, 
with the approval of the commissioner, 
establish a fire patrol in his town. In 
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case of fire in or threatening forest or 
woodland, the district fire warden, if 
any, or if none, the fire warden shall 
attend forthwith and use all necessary 
means to confine and extinguish the 
same. The fire warden may destroy 
fences or plow land, or in an emergency, 
set backfires to check fire. Hither the 
fire warden or a district fire warden may, 
summon any resident of his town to as- 
sist in putting out fires. Any person 
summoned who is physically able and 
refuses to assist, shall be liable to a pen- 
alty of ten dollars. An action for tres- 
pass shall not be against persons cross- 
ing or working upon lands of another 
to extinguish fire. In case a forest fire 
burn over more than an acre of land, the 
fire warden of the town in which it oc- 
curs shall make a report thereof to the 
commission, giving the area burned 
over, the quantity of timber, wood, logs, 
bark or other forest products, and of 
fences, bridges, and buildings destroyed 
with an estimate of the value thereof. 
He shall also roport the cause of such 
fire and the means used in putting it out. 

SEC. 5. Section two hundred and 
twenty-eight of said act is hereby 
amended to read as follows : 

SEC. 228. Railroads in forest lands.— 
Every railroad company shall on such 
part of its road as passes through forest 
lands or lands subject to fires from any 
cause, cut and remove from its right of 
way along such lands at least twice a 
year, all grass, brush and other inflam- 
mable materials. Where the railroad 
runs through forest lands in counties 
containing part of the forest preserve, 
it shall so cut and remove the same 
from its right of way whenever required 
by the commissioner ; employ in sea- 
sons of drought and before vegetation 
has revived in the spring, sufficient 
trackmen to promptly put out fires on 
its right of way ; provide locomotives 
thereon with (steel) netting of steel or 
iron wire (on the smokestacks) so con- 
structed as to give the best practicable 
protection against the escape of fire and 
sparks from the smokestacks thereof 
(to prevent the escape of fire and sparks) 
and adequate devices to prevent the 
escape of fire from ash pans and fur- 
naces which shall be used (by every 
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engineer and fireman) on such (part of 
its road) locomotives. The railroad 
commission must upon the request of 
the forest, fish and game commissioner, 
and on notice to the railroad company 
or companies affected, require any rail- 
road company having a railroad running 
through forest lands in counties con- 
taining parts of the forest preserve, to 
adopt such devices and _ precautions 
against setting fire upon its line in such 
forest lands as the public interest re- 
quires. No railroad company or em- 
ployé thereof shall deposit fire coals or 
ashes on its track or right of way near 
such lands. In case of fire on its own 
or neighboring lands, the railroad com- 
pany shall use all practicable means to 
put it out. Engineers, conductors or 
trainmen discovering or knowing of fires 
in fences or other material along or near 
the right of way of the railroad in such 
lands, shall report the same at the first 
station to the station agent, and such 
station agent shall forthwith notify the 
nearest fire warden or game protector 

thereof, and use all necessary means to 
extinguish the same. (Any railroad 
company or employé thereof violating 
any provision of this section shall be 
liable to a penalty of one hundred dol- 
lars for every such violation.) Any 
railroad company failing or neglecting 
to comply with any of the provisions of 
this section, or any order of the rail- 
road commission made pursuant to the 
provisions of this section, shall be liable 
to a penalty of one hundred dollars for 
each day that it continues a violation 
thereof, and any officer or employé of 
a railroad company violating any pro- 
vision of this section or neglecting to 
comply with any requirement of the 
railroad commission duly ordered, shall 
be liable to a penalty of one hundred 
dollars for every such violation. The 
supreme court may on notice to the 
persons or corporations affected enforce 
compliance with any such order of the 
railroad commission. 

SEc. 6. Section two hundred and 
thirty of said act is hereby amended to 
read as follows: 

SEC. 230. Forest fires prohibited.— 
A person who willfully or negligently 
sets fire to waste or forest lands of the 
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State or of a private person, or who suf- 
fers a fire on his own lands to extend 
therefrom or to state lands is guilty of 
a misdemeanor and may be imprisoned 
not more than one year and be liable to 
pay a fine of not more than two hun- 
dred and fifty dollars or both. He shall 
also be liable to the state or any person 
for the damages caused by such wrong- 
ful act. If state lands in the forest pre- 
serve are or have been damaged willfully 
or negligently as aforesaid, an action 
to recover the damages shall be main- 
tained in the name of the people of the 
state on the order of the commissioner 
by counsel designated by him, and re- 
covery shall be had therefor. The fact 
that such fire may have extended to 
state lands by crossing one or more 
tracts of land intermediate the place of 
setting fire and the state lands shall not 
bar recovery by the state when the dam- 
age done is within five miles of the place 
where the fire was set. This act shall 
not be construed to limit the recovery 
in cases where there are no such inter- 
vening tracts of land. 

Src. 7. This act shall take effect 
immediately. 

EL. 

AN ACT. TO AMEND THE FOREST, FISH, 

AND GAME LAW, IN RELATION TO 

AND DEFINING THE BOUNDARIES OF 

THE ADIRONDACK PARK. 

SECTION I. Section two hundred and 
seventeen of chapter twenty of the laws 
of nineteen hundred, entitled ‘‘An act 

for the protection of the forests, fish 
and game of the state, constituting 

chapter thirty-one of the general laws,’’ 
as amended by chapte;y six hundred and 
eight of the laws of nineteen hundred, is 
hereby amended so as to read as follows: 

SEc. 217. Adirondack Park.—The 
Adirondack Park shall include all lands 
now owned or hereafter acquired by the 
state within the following bounds: Be- 
ginning at the southeast corner of the 
town of Hope in the county of Hamil- 
ton, and running thence westerly along 
the southerly lines of Hamilton county 
and coutinuing and following the south- 
erly line of the town of Wilmurt, in 
Herkimer county, to the point of inter- 
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section with the westerly line of Herki- 
mer, and thence northerly along the 
westerly lines of Herkimer county to its 
junction with the southwesterly line of 
Saint Lawrence county; thence westerly 
along said southwesterly line of Saint 
Lawrence county to the most westerly 
corner of township fourteen, great tract 
three, Macomb’s purchase ; thence east- 
erly along the northerly line of said 
township fourteen to the northeast cor- 
ner thereof ; thence northerly along the 
west line of township thirteen, great 
tract three, Macomb’s purchase, to the 
northwest corner of said township thir- 
teen; thence east along the north line 
of said township thirteen and the south 
line of township ten, tract and purchase 
aforesaid, to the southwest corner of the 
southeast quarter of said township ten ; 
thence north along the west line of the 
said southeast quarter of the aforesaid 
township ten to the north line of said 
township; thence east along said north 
line to the west line of township seven, 
great tract two, Macomb’s purchase ; 
thence northerly along the west line of 
township seven aforesaid to the north- 
west corner of the township; thence 
easterly along the northerly lines of 
townships seven and eight, great tract 
two, Macomb’s purchase, to the south- 
west corner of township twelve of said 
great tract two ; thence northerly along 
the west line of township twelve to the 
northwest corner of lot one in the south 
half of said township; thence easterly 
along the north line of said south half 
of said township twelve to the west line 
of the county of Franklin ; thence north 
along the west line of the county of 
Franklin to the northwest corner of the 
south half of township thirteen of great 
tract one, Macomb’s purchase ; thence 
easterly along the northerly line of the 
south half of townships thirteen, four- 
teen, and fifteen of said great tract one, 
Macomb’s purchase, to the west line of 
the old military tract; thence south 
along said west line to the northwest 
corner of township ten of said old mili- 
tary tract; thence easterly along the 
north line of said township ten to the 
west line of Clinton county; thence 
southerly along the west line of Clinton 
county to the north line of Essex 
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county ; thence easterly along the north 
line of Essex county to the northeast 
corner of the town of Wilmington ; 
thence along the east and easterly lines 
of the town of Wilmington to the inter- 
section with the north line of the town 
of Keene; thence east to the northeast 
corner of said town of Keene; thence 
southerly along the easterly line of the 
town of Keene to the southeast corner 

thereof; thence easterly along the 
northerly line of the town of North 
Hudson to the most northeasterly corner 
of the said town; thence southerly 
along the easterly lines of the towns of 
North Hudson and Schroon to the 
southeast corner of the said town of 
Schroon ; thence westerly along the 
southerly lines of the towns of Schroon 
and Minerva to the northeasterly corner 
of Leggett’s survey of the southwest 
quarter of township fourteen of Totten 
and Crossfield’s purchase; thence south- 

easterly along the line of Leggett’s sur- 
vey to the southerly line of said town- 
ship fourteen; thence southwesterly 
along the line of Leggett’s survey, 
being the southerly line of said town- 
ship fourteen, to the most southerly 
corner of said township ; thence south- 
easterly along the easterly line of town- 
ship thirteen and the westerly line of 
township twelve to the southeasterly 
corner of lot twenty-five of township 
eleven of said Totten and Crossfield’s 
purchase ; thence southwesterly along 
the southerly lines of lots twenty-five, 
twenty-six, twenty-seven and twenty- 
eight to the southwesterly corner of 
said lot twenty-eight ; thence south- 
easterly along the easterly lines of 
lots forty-four, fifty-three, sixty-eight, 
seventy-seven and five of said township 
eleven and of lots nine, twenty-one, 
thirty, thirty-seven and forty of the 
gore between township eleven of Tot- 
ten and Crossfield’s purchase and the 
Dartmouth patent and of lots five of 
ranges six, seven, eight, nine and ten 

of the Dartmouth patent to the south- 
easterly corner of lot five of said 
range six of said patent in Warren 
county; thence westerly along the 
southerly line of said range six of said 
Dartmouth patent to the northeasterly 
line of Palmer’s purchase; thence south- 

“North Hudson, Keene, 
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easterly along the easterly line of said 
Palmer’s purchase to the most easterly 
corner of the middle division of said 
purchase ; thence southwesterly along 
the southerly line of the said middle di- 
vision of Palmer’s purchase through 
Saratoga county tothe easterly bound- 
ary of the town of Hope in Hamilton 
county; thence southerly along the east 
line of the town of Hope to the place of 
beginning. (County of Hamilton ; the 
towns of Newcomb, Minerva, Schroon, 

North Elba, 
Saint Armad and Wilmington, in the 
county of Essex ; the towns of Har- 
rietstown, Santa Clara, Altamont, Wa- 
verly and Brighton, in the county of 
Franklin ; the towns of Webb and Wil- 

murt in the county of Herkimer; the 
towns of Hopkinton, Colton, Clifton, 
and Fine, in the county of Saint Law- 
rence, and the towns of Johnsburg, 
Stony Creek and Thurman and the is- 
lands in Lake George in the county of 
Warren.) Such park shall forever be 
reserved and maintained for the free 
use of all the people. 

SEC. 2. This act shall take effect im- 
mediately. 

PT: 

AN ACT TO AMEND THE FOREST, FISH, 
AND GAME LAW, TO CREATE A 
CATSKILL PARK AND DEFINE THE 
BOUNDARIES THEREOF. 

SECTION 1. Article thirteen of chap- 
ter twenty of the laws of nineteen 
hundred, entitled ‘‘An act for the pro- 
tection of the forests, fish and game of 
the state, constituting chapter thirty- 
one of the general laws,’’ is hereby 
amended by adding after section two 
hundred and seventeen another section, 
to be known as section two hundred 
and seventeen a, to read as follows: 

SEc. 217a. Catskill Park.—The Cats- 
kill Park shall include all lands now 
owned or hereafter acquired by the state 
within the following boundaries, to wit: 

Beginning in Ulster county at the south- 
easterly corner of great lot five of 
the Hardenburg patent, thence run- 
ning northwesterly along the southerly 
boundary of said great lot five through 
Sullivan county to the East branch of 



278 

the Delaware River in Delaware county; 
thence along the southerly bank of the 
said East branch of the Delaware River 
to the Ulster and Delaware Railroad 
at the village of Arkville; thence along 
the said Ulster and Delaware Railroad 
easterly to the line between the coun- 
ties of Delaware and Ulster; thence 
northeasterly along that line to the 
southerly line of Green county; thence 
northwesterly along the southerly line 
of Green county to the line between the 
towns of Halcott and Lexington; thence 
northerly along the easterly line of the 
town of Halcott to the line between great 
lots twenty and twenty-one of the 
Hardenburg patent; thence northerly 
along said line to the south bank of the 
Bataviakill; thence along the southerly 

bank of the Bataviakill easterly to the 
west line of the state land tract; thence 
northerly, easterly and southerly along 
the line of the said state land tract to 
the line between the towns of Cairo and 
Catskill; thence southwesterly along 
said town line to the easterly line of the 
town of Hunter; thence southerly along 
the said easterly line of the town of 
Hunter to the line of the Hardenburg 
patent; thence easterly, southerly and 
westefly along the general easterly line 
of the Hardenburg patent to the line 
between the towns of Olive and Roch- 
ester of Ulster county; thence easterly 
on said line to the point where the Met- 
tacahonts creek crosses the same, flow- 

ing easterly; thence southwesterly par- 
allel with the northwesterly line of the 
town of Rochester to the line between 
the towns of Rochester and Warwar- 
sing; thence westerly and southerly 
along the line of the Hardenburg patent 
to the place of beginning. Such parks 
shall forever be reserved and maintained 
for the free use of all the people. 

SEc. 2. This act shall take effect im- 
mediately. 
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IV. 

CONCURRENT RESOLUTION OF THE SEN- 

ATE AND ASSEMBLY PROPOSING AN 

AMENDMENT TO SECTION 7 OF ARTI- 

CLE 7 OF THE CONSTITUTION. 

SECTION 1. Resolved (if the assem- 
bly concur), That section seven of arti- 
cle seven be amended so as to read as 
follows: 

SEC. 7. Forest preserve.—The lands 
of the state, now owned or hereafter ac- 
quired, constituting the forest preserve 
as now fixed by law, shall be forever 
kept as wild forest lands, except as 
hereinafter provided. ‘They shall not 
be leased, sold or exchanged, or be 
taken by any corporation, public or pri- 
vate, nor shall the timber thereon be 
sold, removed, or destroyed. The legis- 
lature may authorize the removal of 
dead timber on burned areas so far as 
necessary for reforestation, through 
officers and employés of the state, but 
not by contract. The legislature may 
also authorize the sale of lands outside 
of the limits of the Adirondack Park 
and the Catskill Park as such parks are 
now established bylaw. The proceeds 
of such sales shall be set apart in a sep- 
arate fund and used only for the pur- 
chase of lands in such parks. A viola- 
tion of this section may be restrained at 
the suit of the people or with the con- 
sent of the supreme court on notice to 
the attorney general at the suit of any 
citizen of the state. 

SEc. 2. Resolved (if the assembly con- 
cur), That the foregoing amendment 
be referred to the legislature tome 
chosen at the next general election of 
senators, and in conformity with sec- 

tion one, of article fourteen of the 
constitution, be published for three 
months previous to the time of such 
election. 

crn 
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SH PELCERS SEEKING GOVERNMENT AID. 

POSITION OF THE RECLAMATION SERVICE BRIEFLY 
OUTLINED—SETTLERS MUST TAKE THE INITIATIVE. 

HE operations of the engineers of 
the Reclamation Service since the 

passage of the irrigation act have ex- 
cited widespread interest throughout 
the country. In many sections of the 
West irrigation has been developed to a 
point where the requirements of the 
land exceed the normal water supply, 
and the settlers are organizing with a 
view of securing the aid of the govern- 
ment in the construction of immense 
storage works to conserve the flood 
waters now going to waste. The assist- 
ance of the government is asked, as the 
cost of the work is beyond the means 
of the land-owners. In all such cases 
the policy of the Reclamation Service 
has been to make it clearly understood 
that this assistance can be secured only 
through the influence of a healthy and 
sustained public opinion expressed in a 
direct communication to the Secretary 
of the Interior from the people. In 
brief, the direct beneficiaries—the actual 
land-owners—must take the initiative 
and organize along lines similar to those 
followed by the settlers of Salt River 
valley. 

It should be understood that the irri- 
gation projects which naturally appeal 
most to the engineers are those which 
are free from the vexing questions of 
private ownership of land and water. 
Large enterprises which contemplate 
the reclamation of vast areas of desert 
land, yet a part of the public domain, 
present no obstacles aside from those of 
a purely physical or engineering char- 
acter, while the construction of works 

in settled communities is sure to involve 
personal features often more trying than 

Bristow Adams. 

anything found in the actual work of 
construction. 

Just now there are several irrigation 
districts making appeals to the govern- 
ment for assistance, in order that many 
thousands of acres of crops may be saved 
from partial or total loss each year by 
reason of a scanty water supply. In 
one of these districts, the famous valley 
of the Uncompahgre, in Colorado, the 
irrigators and ditch owners have per- 
fected an organization and will present 
a formal demand for federal aid in the 
construction of the Gunnison tunnel. 

In Montana, Idaho, South Dakota, 

Oregon, and other states, similar organ- 
izations are forming ; mass meetings are 
being held, officers elected, and details 
considered. The rule of the Reclama- 
tion Service in all such cases is one 
of absolute non-interference. Upon re- 
quest assistance is given in outlining 
the proper form of organization required 
by the Department before definite action 
can be taken, but in all other essentials 
the settlers are informed that they must 
work out their own destiny ; that their 
requests for aid must bear practically 
the unanimous endorsement of the act- 
ual property owners, and must be free 
from suspicion of politics. 
Down in the forbidding Salton desert 

the settlers are petitioning the govern- 
ment to take up a stupendous work for 
the fuller utilization of the waters of the 
great Colorado River. ‘To those mak- 
ing such request, and to all others who 
in the future may desire the govern- 
ment’s aid, the above outline of the 
position of the Reclamation Service is 
especially directed. 



BORES PePROBERMS OF MICHIGAN: 

EXTRACTS FROM A PAPER READ BEFORE 
' THE 

BY 

MICHIGAN ACADEMY OF SCIENCE. 

JOHN H. BISSELL. 

URELY it is a matter of the most 
S serious concern whether the coun- 

try’s supply of timber is failing or not, 
and whether anything can be done by 
the individual or the state to preserve 
the present stocks, to replenish some of 
the waste and depletion of the supplies, 
or utilize again the waste places, where 
once were forests, with the same most 
valuable crop. 

The superficial area of the State of 
Michigan, as given by the late Professor 
Winchell, is 56,457 square miles, or in 
acres—that being the unit most com- 
mon to the thought of business people— 
36,128,640 acres, besides 404,730 acres 
of land on the islands belonging to the 
state, located in the Great Lakes. To- 
tal acreage, 36,533,370. 

The number of small or inland lakes 
is something over 5,000, having a total 
acreage of 712,864. It may not be an 

unreasonable guess to say that the area 
covered by the cities, villages, high- 
ways, railroads, and rivers of the state 
occupy approximately 1,500,000 acres. 
Taking this, with Professor Winchell’s 
estimate of lake areas, from the total 
acreage of the state, leaves 34,320,506 
acres as the approximate area of the 
state available for agricultural and for- 
est purposes. ‘ 

The pine forests have been by far the 
most valuable, but the whole state was 
not covered with pine forests. ‘There 
are twenty-three counties of the state 
where there was little or no pine. The 
approximate acreage of these counties 
having no pine of commercial value is 
7,200,000, which, so far as pine is con- 
cerned, reduces the area of the state to 
27,120,000 acres. 

Of this 27,120,000 acres, a portion has 
been brought under cultivation as farms, 
mainly, of course, on land formerly cov- 

> that: 

ered by hardwood, but some of it lan 
which has grown pine. 

The greater part of the land whic! 
was once so rich with its stand of th 
finest white pine and Norway is nov 
waste, and much of it unfit for agricul 
ture, and, so far as we can see now 
never will be brought under cultivation 
It is only fit for forest. Nature kne\ 

But we were talking about acres 
Other parts of our 27,000,000 acre 

were and much now is occupied by 
stand of hardwood forest, and fror 
18,000,000 to 20,000,000 acres of 3 

were pine. This you will see assume 
that from 50 to 55 per cent of the acre 
age of the entire state was originall 
pine forest. I ask you to remembe 
this approximate estimate of the pin 
area when we come to speak of th 
money values. 

The early settlement of Michigan wa 
along itssouthern border. ‘The souther 
counties of Michigan were originall 
clothed with dense forests of oak, cot 
ton-wood, poplar, black walnut, cherry 
bass-wood, maple, birch, sycamore, hick 
ory, and elm, with occasional ‘‘ oa 

openings.’’ All statistics, so far as 
have been able to find, show that th 
products of the forest have been th 
most important factor in building u 
the industries and wealth of the state 
and more wealth has been created fc 
use in industrial development of a 
kinds from the lumber industries tha 
from any other. If this assertion is nc 
true of all the states of the Union, ; 
certainly is of Michigan, Wisconsir 
Minnesota, and some of the province 
of Canada. 

** * * * x * * 

The total production of pine which w 
have outlined above is 161,475 millior 

(280) 
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of feet, and with the estimate given for 
the hardwood, cedar, etc., amounts to a 
total forest production for Michigan of 
211,475 millions of feet. The average 
sale value at the point of manufacture, 
taken as $13 per thousand, gives for 
the pine $2,099,175,000, and the hard- 
wood, cedar, etc., $550,000,000 —a total 
forest production for Michigan of $2,- 
649,175,000. 

The pine estimate, feet . 
The estimate destroyed, feet . 

. 161,475,000,000 
53,825,000, 000 

Total pine, feet . 215,300,000, 000 

50,000,600,000 
Estimate destroyed, feet 16,666,000,000 

Total 66,666,600,000 

Probable total of enema for- 
est, feet . 281,966,600,000 

The amount of pine estimated 
as destroyed 

The amount of hardw ood esti- 
mated as destroyed 

$699, 725,000 

160,000,000 

$859,725,000 
Or =05 ot Sts x sE spb 
2K kK *K * *K *K K 

Total estimate 

Totaling the statistics of these thirty- 
eight counties, we have this result: 
Total acreage, 18,950,000 (about 25 per 
cent of the area of the entire state) ; 
area in farms, 2,460,000 acres, which is 
13 per cent of the thirty-eight counties. 
The acreage of improved land is 953,000, 
or 5; per cent, and the percentage of 
unsettled land is 87 per cent, and the 
percentage of land unimproved is 95 
per cent. 

Of these thirty-eight counties, with 
18,950,000 acres, 16,486,500 acres are 

unsettled, and 18,002,5c0 acres are un- 

improved. 

pet tONAT IRRICA TION 

OF THE SHOSHONE DESCRIPTION 
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Why are these lands unsettled and 
unimproved? Simply because they are, 
in the main, unsuited to the uses of 
settlement and improvement for agri- 
cultural purposes; but they have the 
finest soil in the world, with climatic 
and other conditions most favorable, for 
growing, not for once, but for all time, 
the one crop that is most needed, and 
it is the most valuable that these lands 
can grow—the white pine. 

What should the state of Michigan 
do about it? 

I. Repeal all existing land laws. 
II. Acquire all pine stump lands by 

making absolute all titles through sales 
for delinquent taxes, by purchase at 
their actual present value, or by con- 
demnation under the power of eminent 
domain all lands necessary for protec- 
tion or improvement of the state’s hold- 
ings. 

III. The enactment of a new land 
law permitting no sale of public land 
except for actual homesteads at a fair 
valuation ; the sale of no land until a 
thorough examination showed it was 
not needed for the state forest land ; the 
survey and setting apart for state forest 
land all lands suitable by character and 
location, and the reclamation of the state 
lands by replanting and thoroughly pro- 
tecting the growing forest. 

IV. A policy of taxation to encourage 
private owners in the improvement of 
their holdings, and one perfectly tair to 
the inhabitants of the counties where 
the state lands are located. 

In other words, the adoption by the 
state of a comprehensive, enlightened, 
and business-like public policy respect- 
ing forestry and its enactment into law 

IN WYOMING. 

PROJECT, 
WHICH IS LIKELY TO BE ONE OF THE FIRST 
TO BE TAKEN UP IN THE ARID NORTHWEST. 

HE Shoshone project in Wyo 
ming, for which the Secretary 

of the Interior has just set aside $2,- 
500,000, contemplates the erection of a 
dam 170 feet high, which may ulti- 

mately be extended to over 200 feet' 
and which will flood about 3,500 acres. 
A conduit is proposed through the can- 
yon of the Shoshone with a capacity of 
1,000 second feet, to be partly in open 
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cut and tunnel. The canal 
covers the high lands and in- 
cludes an area about two 
miles in width above the pro- 
posed Cody and Salisbury 
Canal. The main line termi- 
nates at Hagle Nest Creek, 
but can be continued on grade 
to carry water, if necessary, 
through the gap into Clark’s 
Fork, flowing north into Mon- 
tana. Smaller lines terminate 
at the Bad Lands north of 
Garland, but may be contin- 
ued to cover other lands, sur- 
veys of which have not yet 
been finished. 

The main canal crosses 
three ravines by means of 
steel pressure pipes, the de- 
tails of which are being 
worked out. Estimates have 
been prepared showing the 
feasibility of this form of 
structure. The canal system 

as outlined covers 103,000 

acres, of which about 93,000 
acres are irrigable, and the 
surplus water may be used for 
irrigating lands south of Sho- 
shone River or taken across 
the divide into Clark’s Fork, 
as before stated. 

It is probable that a large amount of 
power will be developed at various 
points on the canal and utilized for 
pumping water upon higher lands. ‘The 
cost of irrigating 93,000 acres of good 
land, according to the preliminary esti- 
mates, appears to be within feasible 
limits. Extension of canal lines will 
doubtless be made from time to time, 
as the plans are so drawn as to permit 
of the maximum enlargement consist- 
ent with the topography of the country. 

While the Secretary of the Interior 
has set aside two and a quarter millions 
of dollars for the construction of this 
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DISCHARGING GATES OF A WYOMING RESERVOIR. 

work, dependent on securing title to 
the land and water and upon all the 
engineering details being found to agree 
with the preliminary plans, there seems 
to be no reason to doubt the early com- 
mencement of this, the first great work 
of the Reclamation Service in the north- 
western part of the arid country. 

Engineer Ahern, now in Washing- 
ton, who has been in charge of the pre- 

liminary work on this project, hopes to 
be able by early spring to put the plans 
and estimates in the handsof the board of 
consulting engineers, who will go over 
these matters on the ground and pass 
upon the various structures proposed. 
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WHAT IT COMPRISES AND HOW IT IS 
ARRANGED AT THE ST. LOUIS FAIR. 

POR s thay xX HIBIT. 

HE Bureau of Forestry of the U. S. 
Department of Agriculture has 

prepared for the Louisiana Purchase 
Exposition the most extensive display 
it has ever made. The purpose is both 
to illustrate the work which the Bureau 
is doing and to show actual forest con- 
ditions in all parts of the country. The 
visitor willsee there the most impressive 
evidence of what practical forestry is, 
and also its great present and future im- 
portance as a means of promoting the 
national welfare. Lumbering ranks 
fourth among the industries of the coun- 
try, and it isa matter of hopeful promise 
for the permanence of the industry and 
forthe cause of forestry that lumbermen 
areadopting conservative forest manage- 
ment in their lumbering operations. 
That agriculture,incomparably the most 
important of our national sources of 
wealth, also depends in no small degree 
on forestry, is not, however, so well 
understood. Under intensive methods 
of farming, and with the enlargement 
of the cultivable area made possible by 
irrigation, this dependence will become 
increasingly close. Mining and grazing, 
too, materially depend on forestry, for 
mines demand cheap and abundant tim- 
ber, and the forage which feeds most of 
the Western stock is one of the impor- 
tant indirect products which, under 
proper restrictions, the forest may be 
made to yield. All of these relation- 
ships are strikingly displayed in the 
forestry exhibit at St. Louis. 

The space allotted to the Bureau of 
Forestry is in two different, though not 
widely separated, parts of the fair 
grounds. An indoor exhibit is located 
in the Forestry, Fish, and Game Build- 
ing, in which is centered also an ex- 
hibition of the lumber industry of the 
United States. A striking and complete 
collection of photographic transparen- 
cies illustrate forest conditions and prob- 
lems as they are encountered by the 
Bureau. Typical single trees and forests, 
the cutting or harvesting of forests and 

their renewal by natural reproduction, 
forest planting in treeless regions or 
where forests have been destroyed, and 
damage by fire, insects, over-grazing, 
etc., are shown most clearly. Nearly 
all of the transparencies are of large size, 
some of them 4 by 5 feet. ‘They are 
arranged to be seen from the inside of 
an arcade illuminated by natural light, 
with Eastern and Western forest scenes 
shown on opposite walls. This series is 
supplemented by a collection of large 
colored bromide photographs framed in 
the panels of the balustrade which sur- 
rounds the exhibit space. On the floor 
between the balustrade and the arcade 
are cases which display some specially 
important phases of the Bureau’s inves- 
tigations, together with a collection of 
all the instruments used in forest work, 
the publications of the Bureau, ete. Of 
particular interest is a large case con- 
taining longleaf pine trunks which show 
the advaniages of the new system of tur- 
pentining promoted by the Bureau and 
the disadvantages and injurious effects 
of the old system of boxing. Two other 
cases exhibit insects and examples of 
their destructive work. The method of 
determining the strength of commercial 
timbers is shown by a testing machine, 
while the results of tests are shown by 
charts and tested timbers. There isalso 
a large collection of timbers, both from 
the United States and Europe, treated 
by different preservative processes to 
show the manner of increasing the life 
of various construction timbers. Several 
specimens are shown of building and 
other timbers which have been in use 
for thirty years or more. 

One of the special features of the ex- 
hibit is a relief map of the United States 
cast upon a section of a sphere 16 feet 
indiameter. By using this type of map 
the geographical distortion inevitable in 
flat maps is avoided, and the real rela- 
tionship of the various parts of the coun- 
try and their actual position on the globe 
are correctly shown. ‘The distribution 
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and character of the forests of the coun- 
try are shown in different colors, as are 
the location and extent of national and 
state forest reserves. The forests man- 
aged according to working plans pre- 
pared by the Bureau and lands upon 
which plantations have been instituted 
under Bureau planting plans are also 
indicated by special symbols. ‘The sit- 
uation of forest schools and other insti- 
tutions which afford training in forestry 
isshown onthemap. On another relief 
map are shown the location of the pro- 
posed Appalachian Forest Reserve, the 
extent and character of forest and other 
lands included, and the relation of the 
reserve to the surrounding country. 

The outdoor exhibit of the Bureau is 
ona tract of 21% acres situated about 300 
yards southwest of the Forestry, Fish, 
and Game Building. Hereare displayed, 
on and about a model farm, forest plan- 

tations suited to every part of the United 
States, practical forest nurseries, and 

the best forms of ‘windbreaks which are 
so important for protection of the west- 
ern farmers’ crops and buildings. The 
cooperative work of the Bureau in this 
direction has been very successful, and 
this exhibit is certain to attract much 
interest among visitors from the regions 
in which forest planting has proved its 
usefulness, both for protection and as 
a means of providing local supplies of 
fuel and timber. During the past five 
years plans for such planting have been 
put in operation under the direction of 
the Bureau of Forestry on 210 western 
farms. The model farm represented 
comprises a quarter of a section of prai- 
rie land laid out on a scale one-tenth 
the actual linear measurements, to show 

a model plan for planting trees ina tree- 
less country. Forty-seven forest blocks 
surrounding this area illustrate pure for- 
est plantations and various methods of 
mixing tree species. In each of these 

. blocks the trees are given the actual in- 
tervals recommended for planting in the 
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different regions to which the illustra- 
tions apply.. Methods of growing nurs- 
ery stock from cuttings, transplants, and 
from seeds are fully illustrated, as are 
the various styles of screens used for 
shading coniferous tree seedlings. The 
cultivation of four varieties of basket 
willow is also an interesting feature of 
the outdoor exhibit. Fields,farmsteads, 
etc., are laid off with growing trees 
planted along the fence lines and about 
the home lot. 

In addition to the displays described, 
the Bureau of Forestry will cooperate 
with the Department of Mines and Met- 
allurgy in a series of comparative tests 
relating to the best methods of preserv- 
ing timbers. For this purpose a com- 
plete experimental treating plant, con- 
sisting of a small cylinder, vacuum, and 
pressure pumps and tanks for holding 
the preservative solutions will be in op- 
eration on the outdoor tract of the De- 
partment of Mines and Metallurgy. 
Other plants will show the application 
of the Giussani and Ruping processes. 
It is expected that one or more runs 
will daily be made, when ties and tim- 
bers from all parts of the United States 
will be treated. Close to these experi- 
mental plants will be found a cylinder 
whose operation illustrates the best 
methods of increasing the longevity of | 
fence posts. In aseparate building near 
the treating plants several testing ma- 
chines will be operated by the Bureau 
of Forestry for the purpose of deter- 
mining the strength of different timbers 
treated by various preservative processes. 

The greatest effort has been made in 
the preparation of the government forest 
exhibit to give as complete an exposi- 
tion as possible of the purposes and work 
of the Bureau. ‘The result, it is hoped, 
will be peculiarly interesting and in- 
structive to that vast body of citizens 
whose material welfare is so intimately 
connected with the adoption of practi- 
cal forestry. 
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PoReo! —~FIRES IN MINNESOTA IN FOO 3. 

EXTRACT FROM NINTH ANNUAL REPORT OF THE CHIEF 
FOREST FIRE WARDEN OF MINNESOTA: EXPLANATION 
OF THE SYSTEM, WITH iTS COST AND EFFECTIVENESS. 

LTHOUGH wet weather prevailed 
during the latter part of the sum- 

mer and in the season of. harvesting, 
there were dry spells in the spring and 
lateautumn. The number of forest fires 
reported by the fire wardens was 52, 
which burned over an area of 15,585 
acres and did damage to the amount of 
$28,292. At 27 of these fires, being a 
little more than half, a fire warden was 
present to assist in extinguishing and 
controlling the fire. Of these fires 11 
were caused by clearing land, g by rail- 
road locomotives, 7 from other known 
cause, and 25 originated from causes 
unknown. 

The number of prairie fires reported 
was 35, which burned over 26,308 acres 
and did damage to the amount of $4,666. 
At 14 of these fires a fire warden was 
present and assisted in extinguishing 
and controlling the same. They were 
caused, 9 from burning brush, straw, or 

stubble ; 4 by railroad locomotives, 3 
by hunters, 6 from other known causes, 

and 13 from causes unknown. 

PROSECUTIONS. 

There were eight prosecutions for 
causing forest and prairie fires, and four 
convictions obtained. There is natu- 
rally great reluctance on the part of fire 
wardens to prosecute their neighbors or 
fellow-citizens for carelessness in caus- 
ing fires. 

RAILROAD RIGHT OF WAYS. 

Section 12 of the fire-warden law re- 
quires railroad companies (which, of 
course, includes logging railroad com- 
panies) to keep their right of way to the 
width of 50 feet on each side of the 
center of the main track cleared of com- 
bustible materials. This is found to be 
a rather difficult provision to enforce. 
While some roads are kept cleared of 
combustible material in an exemplary 
manuer, there are companies which are 
habitually neglectful in this regard. 

The local service, in preventing and 
fighting fires, both forest and prairie, is 
rendered by the town supervisors, who 
are ex-officio fire wardens, and by those 
whom they summon to assist, and in 
unorganized territory by fire wardens 
specially appointed. This service is paid 
for in the first instance by the counties 
in which it is rendered, and the state 
pays to the counties two-thirds of such 
expense. Up to last year the state paid 
to the counties only one-third of such 
expense. It is expected that the coun- 
ties now will be more prompt and liberal 
in paying such service. In an ordinary 
year it may be assumed that the two- 
thirds of expense the state has to reim- 
burse to the counties will amount to 
$4,000. ‘The other expenses pertain to 
the office of chief fire warden, and in- 
clude his salary, clerk hire, traveling 
expenses, postage, printing of (12,000 
in muslin) warning notices, blanks, cir- 
culars, etc., and an edition of 4,000 
copies of his annual report. 

MONEY APPROPRIATED. 

“dT hes item fo cover all these -ex- 
penses,’’ says the chief fire warden, ‘‘is 

found in the general appropriation act 
under the head of ‘ Forest Preservation,’ 
and I think the public will be surprised 
to learn that it amounts to only $5,000. 
It isan amount—lI will not say wholly— 
but very inadequate for the efficient ex- 
ecution of the law.”’ 

Nobody knows when an exceptionally 
dangerous season may occur. It will 
not do to wait untilit hascome. Every 
spring the local fire wardens in about 
six hundred towns must be furnished 
with notices, instructions, and blanks 
and kept on the alert, so that in case a 

drouth should occur they will be active 
in preventing dangerous fires. ‘The eco- 
nomical use of money is in the preven- 
tion of fires. 

The province of Ontario expends 
$30,000 and upwards a year in the pre- 
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vention and extinguishment of forest 
fires. 

This report further states that the 
standing timber in Minnesota is worth 
easily $100,000,000, and it is this prop- 
erty which the fire-warden system seeks 
to protect. The state itself owns 
2,500,000 acres of land, a part of which 
is forested and protected by the fire- 
warden system. Thestate last Novem- 
ber sold $600,000 worth of timber from 
its own land, and has in all received 
$4,000,000 for just the timber sold from 
exclusively its lands which it received 
as a gift from the United States. The 
state will continue for many years to 
sell timber of various kinds from these 
lands, and is on this particular account 
deeply interested in preventing damage 
by forest fires. 

THE ORIGINAL PINE FORESTS 

DISAPPEAR. 

One of the richest pine timber re- 
gions of the Northwest was the Saginaw 
and Huron Shore districts of Michigan. 
In 1893 there were cut in that district 
858,000,000 feet of pine; but the sup- 
ply of pine timber had so diminished 
during the next ten years that in 1903 
only 52,000,000 feet were cut. The 
number of feet of pine logs cut in 
Minnesota the season 1902-1903 was 
2,000,0c0,000. ‘The amount of pine 
lumber cut in the year 1903 by the 
mills in the districts of Duluth, Minne- 
apolis, above Minneapolis and St. Croix, 
was 2,200,628,000 feet, being over two 
billion feet. A comparatively small 
amount of this may have been from the 
forests of Wisconsin. A liberal esti- 
mate places the remaining standing 
pine in Minnesota at 28,000,000,000 
feet. Any one can judge for himself, 
therefore, how soon this forest capital 
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will be exhausted and say whether it is 
not time to begin a system of reforesta- 
tion by utilizing waste land in the pro- 
duction of pine timber. 

WHAT FORESTRY MEANS FOR 

MINNESOTA. 

What forestry means for Minnesota 
is simply this: The remaining original 
pine timber will be cut inthe next fifteen 
years. Some second growth pine, if 
protected from fire, will then be cut 
from year to year, but it will not be as 
good as the original growth and there 
will not be enough of it for home con- 
sumption. Lumber will be dearer and 
our great lumber industry will decline. 
There are, however, fully three million 
acres of waste land in scattered locali- 
ties, which if planted with pine would 
in time become normal forests, yielding 
forever a supply sufficient for home 
need. Such forests would by their 
growth perpetually yield a net annual 
revenue on the capital invested of three 
per cent, compound interest, besides 
many indirect benefits. On such waste, 
sandy land it will take on an average 
about eighty years for a crop of pine 
trees to grow to merchantable size. 
Individuals can not wait so long for a 
crop and they will not engage in the 
business. The state, to whom time 
does not matter, must undertake the 
work by purchasing waste land and 
planting it with pine. 

The report gives an abstract of the 
recent laws of different states for pre- 
venting forest fires, discusses practical 
forestry, argues that the state will gain 
honor as well as money by treating its 
forests and waste land with scientific 
care, furnishes sketches of European 
forestry, and contains several original 
illustrations of Minnesota forests. 
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Instruments for Forestry Work of approved design, in best quality, largely adopted 
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Foresters and Inspectors Wanted 
for the Philippine Forestry 

Bureau 

The salaries of Foresters, Assistant Foresters, In- 

spectors, and Assistant Inspectors range from $1,200 

to $2,400 per year. Actual and necessary traveling 

expenses toand from the scene of field work are 

allowed, and while in the field one dollar gold per 

day is allowed for subsistence. 

There are a number of vacancies in the different 

grades, and good men are urgently needed for this 

interesting and important work. 

The work of the Foresters is, to a large extent, 

technical; that of the Inspectors more administra - 

tive and-less technical. 

Examinations will be heldin different parts of the 

United States about July 1 and November 1. For 

detailed information apply to the Bureau of For- 

estry, Washington, D. C., or to the Bureau of Insular 

Affairs, War Department, Washington, D. C. 

Foresters and Inspectors now in the Philippine 

forest service and having from two to three and a 

half years’ service, find the work very attractive, 

instructive, and healthful. 

Copies of the Philippine Civil Service Manual may 

be obtained from the Bureau of Insular Affairs, War 

Departmeut, Washington, D. C. 

The reports, bulletins, and other publications of 

the Philippine Forestry Bureau should be read by 

all desiring to enter the service. Copies may be‘ob- 

tained by addressing the Forestry Bureau, Manila 

Peale 

Is indispensable to sportsmen, 
prospectors, engineers and surveyors 

‘The Marble 
Safety Pocket Axe 

Is all that the name implies—an axe, a safe 
axe, anda pocket axe—light enough to carry 
in the pocket, heavy enough to fell a tree; 
blade protected by metal shield when notin use. 

Price, $1.50 and $2.50 
From your dealer or direct from the maker. 
Send for Catalogue 

MARBLE SAFETY AXE C0O., 

Gladstone, Mich, 
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National 

Irrigation 

Association 

Chicago, New York, Washington, 
1707 Fisher Building. 17 Battery Place, 5 and 6 Glover Building. 

O77 Fr lee ease 

TuHos. F. WaLsH, Washington, GEORGE H. MAXWELL, Chicago, 
President. Executive Chairman. 

JAMES H. ECKELS, Chicago, CHARLES B. BOOTHE, New York, 
Treasurer. Chairman Executive Council. 

Guy E. MITCHELL, Washington, 
Secretary. 

The objects of the Assoctation, as set forth in its Constitution, are as follows: 

1. The adoption by the Federal Government of a permanent policy for the reclamation 
and settlement of the public domain, under which all the remaining public lands shall be 
held and administered as a trust for the benefit of the whole people of the United States, 
and no grants of the title to any of the public lands shall ever hereafter be made to any 
but actual settlers and homebuilders on the land. 

2. The preservation and development of our national resources by the construction of 
storage reservoirs by the Federal Government for flood protection, and to save for use in 
aid of navigation and irrigation the flood waters which now run to waste and cause overflow 
and destruction. 

3. The construction by the Federal Government of storage reservoirs and irrigation 
works wherever necessary to furnish water for the reclamation and settlement of the arid 
public lands. 

4. The preservation of the forests and reforestation of denuded forest areas as sources 
of water supply, the conservation of existing supplies hy approved methods of irrigation 
and distribution, and the increase of the water resources of the arid region by the investi- 
gation and development of underground supplies. 

5. The adoption of a harmonious system of irrigation laws in all the arid and semi-arid 
states and territories under which the right to the use of water for irrigation shall vest in the 
user and become appurtenant to the land irrigated, and beneficial use be the basis and the 
measure and limit of the right. 

6. The holding of an annual Irrigation Congress, and the dissemination by public meet- 
ings and through the press of information regarding irrigation, and the reclamation and settle- 
ment of the arid public domain, and the possibilities of better agriculture through irrigation 
and intensive farming, and the need for agricultural education and training, and the creation 
of rural homes as national safeguards, and the encouragement of rural settlement as a remedy 
for the social and political evils threatened by the congestion of population in large cities. 
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THE TRAIL OF LEWIS AND CLARKE 
was the pioneer American trail west of the Missouri River, and the results of that explora- 
tion of 1804-6 were of tremendous importance to the United States, and they were never 
more apparent than now. 

A publication relating to the Lewis and Clarke expedition, just issued by G. P. 
Putnam’s Sons, New York, stands peculiarly alone. This edition is a two- ‘volume, 
8-vo. one, called ‘‘ The Trail of Lewis and Clarke, 1804-1904.’’ The author, Mr. Olin 
D. Wheeler, is the well-known writer of the popular Wonderland series of the Northern 
Pacific Railway, in connection with which he made his studies and researches for this 
work. 

Mr. Wheeler has traveled several thousand miles over the route of Lewis and Clarke. 
He has camped out, climbed mountains, followed old Indian trails, and visited remote 
points made memorable by thuse explorers. Their route across the Bitterroot Mountains 
has been followed, identified, and mapped. 

‘¢ The Trail of Lewis and Clarke ’’ is illustrated in color and halftone from paint- 
ings, drawings and maps by Paxson, De Camp, and Russell, made under Mr. Wheeler’s 
direction, and from _ photogré iphs taken specially for the purpose. The writer tells his 
own story and supplements it with pertinent extracts from Lewis and Clarke, and a host 
of other historical and narrative writers that connect the past with the present. Exact 
excerpts and photographic reproductions, in halftone, from the ORIGINAL MANU- 
SCRIPT JOURNALS of Lewis and Clarke are given. A chapter is devoted to the Louis- 
iana Purchase, another to the preparatory measures for the eae say and another to 
the history of each man of the expedition so far as known, including a discussion of the 
death of Cz iptain Lewis. 

The Louisiana Purchase Exposition at St. Louis, and the Lewis and Clarke Cen= 
tennial to be held at Portland, Oregon, in 1905, make this work peculiarly timely, 
because written from the standpoint of actual knowledge of past and present conditions 
of the old trail and country. 

‘¢ The Trail of Lewis and Clarke ’’ should be found in every public and private 
library in the land, and the general reader will find in reading through its pages of large, 
clear type that truth is indeed stranger than fiction. 

The book can be ordered through any bookseller or news stand or direct from the publishers. 
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Seeds and Seedlings for Forestry Purposes 
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Thomas Meehan & Sons, Inc., Dreshertown, Penna. 
Nursery Lane 

Nurserymen and Tree Seedsmen 

Money Rolls to Agents 
that sell nursery stock from the famous 

GREELEY, COLORADO, NURSERIES 
whose stock is better adapted to all localities 

than any others. Agents wanted in every 

county. Write at once for terms and terri- 

tory, giving reference. 

READ 

rigation | in the United States 
By FREDERICK HAYNES NEWELL 

Chief Engineer U.S. Reclamation Survey. 

The book of authority on the most logical expan- 
sion question before our people. 

Price $2.00, postpaid to any address. 

Address : FORESTRY AND IRRIGATION 
Washington, D. C. 

DID YOU EVER USE 
PRESS CLIPPINGS? 

Do you want everything printed in the news- 
paper, magazine,and trade press of the United 
States and Canada on any particular subject? 

Send us your order describing what you want us 
to clip, enclose $3, and we will send you our 
seryice for a month, mailing you daily or 
weekly all clippings found on your topic. 

We read and clip about 25,000 publications each 
month. 

MANUFACTURERS can learn where there is a 
market for their goods and how best to 
reach it. 

BUSINESS MEN ean obtain reliable tips which 
lead to business brought in on the follow-up 
plan. 

ANYONE ean gather all that is printed about 
matters of immediate interest, the latest and 
best thoughts from many sources. 

United States Press Clipping Bureau 
153 La Salle St., Chicago, U.S. A. 

Send stamps for our booklet. 

ORCHIDS ORCHIDS 

We are the largest Orchid growers in the 
WUnitediStatesss:5 sc: 

Our illustrated and descriptive Catalogue 
of Orchids is now zeny and mBy be had 
on application z 

Orchid Growers 
and Importers... 

LAGER & HURRELL 
SUMMIT,N. J. : : 

Catalpa Trees 
(Catalpa speciosa) 

SEEDLINGS IN LARGE NUMBERS 

Twenty years’ experience in growing this val- 
uable timber. Excellent for posts, poles, ties, 
and lumber. 

CONTRACTS taken for plantations of not 
less than 60 acres. A ten-year-old Catalpa grove 
is a gilt-edged investment. 

GEO. W. TINCHER 
WILSEY, KANS. 

NUT TREES 
At Wholesale Prices Direct to the Planter. 

Also June Bud Peach Trees. 
Send for Catalogue. 

OAK LAWN NURSERY 
HUNTSVILLE, ALA. 

Foresters and Botanists will find profit 
and pleasure in 

Important Philippine Woods 
The standard reference book for Philippine 
forests. By Capt. G. P. AHERN, Chief of Philip- 
pine Forestry Bureau. 42 large colored plates. 

Price, $3.00. 

Forestry and Irrigation Book Dept. 

-PAPER 

the world. 

that this publication is printed 

. on is furnished by 

R. P. Andrews & Company cnc.), Washington | 
Sole Agents in the District of Columbia for the 
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KINSTLER WAR BAG 
For Sportsmen, Campers, Etc. 

Holds as Much as a Trunk 

Weight, 3% Pounds 

A Valise on the Cars 

A Pack-Bag in the Woods 

Send for Circular “*D”’ 

J. KINSTLER, 126 Oak St., Chicago, Ill. 

" UNION 
PACIFIC 

WONDROUS 
REGION 

The South Platte Valley, traversed by 

the Union Pacific, offers unsurpassed 

opportunities to homeseekers and 

others. This Valley possesses a perfect 

soil and will have in a few years an 

irrigation system capable of supplying 

water to every foct of its arable land. 

The climate is an ideal one, crops 

always being saved entire. 

NO 
OTHER 

COUNTRY 

e is better fitted for producing such yields 

per acre of the three crops that give the 

largest yearly profits—potatoes, alfalfa 

and sugar beets. 

Hlomeseekers Excursion Rates, one 

fare plus $2.00 for round trip, on 
sale the first and third Tuesdays in 

March, April, May, Aug., Sept. 

and Oct. 

Inquire of any Union Pacific ticket 

agent, or 

E. L. LOMAX, G. P. and T. A. 
Omaha, Nebr. 

A Farm For You 
ARE YOU SATISFIED AT HOME? Or do you 
wish to better yourself > You should investigate what the 
San Joaquin Valley of California has to offer 
hustlers. In that great valley is grown nine-tenths of the 
U.S. raisin crop, and millions of gallons of wine are made 
yearly. You can profitably raise almost everything there. 

Good farms at cheap, prices. [Low-rate colonist excursions 
in March and April on the Santa Fe. Write for pamphlets 
to Gen. Pass. Office, A. T. & S. F. Ry , Chicago. 

Galifo-r nia 

50 YEARS’ 
EXPERIENCE 

ATENTS 
DESIGNS 

CopPYRIGHTS &c. 
Anyone sending a sketch and description may 

quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly confidential. Handbook on Patents 
sent free. Oldest agency for securing patents. 
Patents taken through Munn & Co. receive 

special notice, without charge, in the 

Scientific American, 
A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms, $3 a 
year; four months, $1. Sold by all newsdealers. 

MUNN & Co,2618re2dway, New York 
Branch Office, 625 F St., Washington, D.C. 

KILNS ano APPARATUS 
TO COLLECT 

WOOD ALCOHOL 
ACETIC ACID 22 
WOOD OL -%re% 
TURPENTINE 22 

FROM THE SMOKE OF WOOD 

AND MAKING 45 TO 50 BUSHELS 
OF SUPERIOR 

CHARCOAL 
PER CORD OF WOOD 

PLANNED BY 

J.A. MATHIEU, Georgetown, S.C. 
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ORGANIZED APRIL, 1882 

THE 

INCORPORATED JANUARY, 1897 

American Forestry Association 

OFFICERS FOR 1904 

President 

Hon. JAMES WILSON, Secretary of Agriculture 

First Vice-President 

Dr. B. E. FERNOW, Ithaca, N. Y. 

Secretary 

EDWARD A. BOWERS, New Haven, Conn 

Treasurer, OTTO LUEBKERT, Washington, D. C. 

Directors 

JAMES WILSON HENRY S. GRAVES 

B. EK. FERNOW HENRY GANNETT 

WILLIAM S. HARVEY GEORGE P. W HITTLESEY 

EDWARD A. BOWERS WILLIAM I,. HALL 

F. H. NEWELL 

GIFFORD PINCHOT 

OTTO LUEBKERT 

Vice-Presidents 

Sir H. G. JoLY DE LOTBINIERE, Victoria, B.C. 
CHARLES C. GEORGESON, Sitka, Alaska. 
WALTER S FLEMING, Auburn, Ala. 
B. A. Fowirrk, Phoenix, Ariz. 
THOMAS MCRAE, Prescott, Ark. 
Wo. R. DUDLEY, Stanford University, Cal. 
W. G. M. STONE, Denver, Col. 
WALTER MULFORD, New Haven, Conn. 
Wo. M. CansBy, Wilmington, Del. 
THomaS F. WALSH, Washington, D. C. 
ELIHU STEWART, Ottawa, Ont. 
BK. F. SKINNER, Escambia, Fla. 
R. B. REPPARD, Savannah, Ga. 
CHAS. DEERING, Chicago, IIl. 
AMES TROOP, Lafayette, Ind. 
HOMAS H. MACBRIDE, Iowa City, Iowa. 

JosEPH R. BURTON, Abilene, Kansas. 
S. C. MASON, Berea, Ky. 
LEWIS JOHNSON, New Orleans, La. 
EDWARD L. MELLUS, Baltimore, Md. 
JoHN K. Hospss, North Berwick, Me. 
FRANCIS H. APPLETON, Peabody, Mass. 

CHARLES W. GARFIELD, Lansing, Mich. 
SAMUEL B. GREEN, St. Anthony Park, Minn. 
WILLIAM TRELEASE, St. Louis, Mo. 
CHARLES E. BESSEY, Lincoln, Neb. 
FRANK W. ROLLINS, Concord, N. H. 
JOHN GIFFORD, Princeton, N. J. 
WILLIAM F. Fox, Albany, N. Y. 
C. A. SCHENCK, Biltmore, N. C. 
WM. R. LAZENBY, Columbus, Ohio. 
JOHN FIELDS, Stillwater, Okla. 
J. T. RoTHROCK, West Chester, Pa. 
GEO. PEABODY WETMORE, Newport, R. I. 
Wo. L. BRay, Austin, Texas. 
GEORGE AITKEN, Woodstock, Vt. 
D. O. NourSE, Blacksburg, Va. 
ADDISON G. FOSTER, ‘tacoma, Wash. 
A. D. HOPKINS. Morgantown, W. Va. 
FRED WEYERHAUSER, Chippewa Falls, Wis. 
WM. LITTLE, Montreal, Quepec. 
Gro. P. AHERN, Manila, P. I. 
Wm. R. CASTLE, Hawaii. 
J. H. McLEary, San Juan, P. R. 

Annual Dues, $2.00. Life Membership, with exemption from further dues, $100.00 

Sustaining Membership, $25.00 a year 

FORESTRY & IRRIGATION is the official organ of the Association, and sent regularly to all members 

APPLICATION FOR MEMBERSHIP 

To Mr. EDWARD A. BOWERS 

Secretary American Forestry Association 

Box 346, New Haven, Conn. 

DEAR SiR: I hereby signify my desire to become a member of the American 

Forestry Association. 
Very truly yours, 

Two dollars ($2.00) for annual dues enclosed herewith. 



W.E. HOYT,G.E.P.A. 

335 Broadway, New York, N. Y. 

A Trip Through 

Yellowstone Park 
is what everyone hopes to have—some day. It is the most wonderful trip 

in the world. ‘There are more than 3,000 square miles of weird, marvelous, 
unimaginable things that can be seen nowhere else; therefore if one ever 
sees them one must go to the Park, in the heart of the magnificent Rockies 
with snow-tipped peaks all around. If Old Faithful geyser, a Paint Pot, 
Mud Volcano, or Emerald Pool were to be found in Lincoln Park, Chicago ; 
Central Park, New York; or Fairmount Park, Philadelphia, the people 
would flock to see it or them by tens of thousands. For a very small sum, 
comparatively, all these and hundreds more of nature’s unduplicated mar- 
vels can be seen between June 1 and September 30 of each year, and one 
will enjoy, to boot, the best coaching trip in the country. 

The Northern Pacific folder on Yellowstone Park, just issued, is a new, 
right up to date, finely illustrated dissertation on this Yellowstone Park 

trip. It is not descriptive, but deals with the detailed, technical matters 
everyone needs to know about such a trip. It tells all about the hotels, the 
stage coaches, the roads, the cost of the tour, where the geysers, the water- 

falls, the bears, the canyons are, and where the trout fishing is found. We 
have printed thousands of this beautiful leaflet and want everybody inter- 
ested to have a copy, and it can be obtained by sending A. M. Cleland, 
General Passenger Agent, St. Paul, Minn., two cents with proper address. 

‘‘Wonderland 1904,’’ which is a very fine pamphlet of 116 pages, de- 
scriptive of the Northwest, including the Park, will be sent for six cents. 

In writing Patina ee mention FORESTRY AND IRRIGATION 
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Manifold Revolving 

Map Rack 

An Indispensable Fixture of Library, 
Office, or Class Room 

Possesses the following advantages: 
Maps are protected from tearing and 

from dust. 
Any map immediately available for 

reference, 
Any point on any map can be 

brought opposite the eye. 
Entire device is handsome and takes 

up little wall space. 
Thirty-five maps accommodated on 

wall space of one. 

In use by the Government, by Schools and 
Colleges, Land Offices, Kugineering 

Offices, by Artists and Archi- 
tects, by Railroads. 

SEND FOR DESCRIPTIVE PAMPHLET. 

Charles S. Jenkins, Manufacturer 

Lansdale, Pa., U.S. A. 

To 

Keep 

Track 

of 

Things 
The Library Bureau Card System enables you to classify facts and information and to 

keep track of various dealings, engagements, accounts, correspondence, documents, loose 
sheets, papers, drawings, clippings, etc., in the most systematic and practical way, 

The desk outfit here shown consists of a quartered oak tray in antique and best shel- 
lac finish, with cover and all fittings, 1,000 numbered cards, and A to Z guides. Guides 
for the days, weeks, and months will be furnished instead of the alphabetical guides if 
desired. Further information will be given on request. 

LIBRARY BUREAU 
Colorado Building WASHINGTON, D. C. 

Boston New York Chicago Philadelphia London 
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for over a hundred years have been uni- 
versally recognized as the standard of 
excellence. 

OUR CATALOGUE—the 103d succes- 
sive annual edition— contains a more 
complete assortment and fuller cultural 
directions than any other seed annual 
published. It contains 144 large-size 
pages, profusely illustrated with half- 
toneplates. Inevery respect and without 
exception it is the most complete, most 
reliable and most beautiful of American 
Garden Annuals. We Mail It Free. 

J. M. THORBURN & CO. 

36 Cortlandt Street . . . New York 

Biltmore 

Forest School 
Biltmore, N. C. 

WW 

Theoretical and practical 
instruction in all branches of 
applied forestry. 

Course comprising twelve 
consecutive months can be 
entered at any time of the 
year—no vacations. 

Object lessons within the 
mountain estate of George 
W. Vanderbilt, comprising 
120,000 acres, where forestry 
has been practiced since 1895. 

M\\ WN 
For further information 

apply to 

C. A. Schenck, Director 

YALE FOREST SCHOOL 
NEW. HAV E_N; =. 

For further 

The course of study in THE YALE FOREST 

SCHOOL covers a period of two years. 

uates of collegiate institutions of high standing 

will be admitted without examination, provided 

they can show the 

Botany, Geology, and Inorganic Chemistry. 

The Summer School of Forestry is conducted 

at Milford, Pike County, Penna. « The session in 

1904 will open July 1st and continue seven weeks 

requisite 

CONNECTICUGE 

Grad- 

knowledge of 

Gedadadi deta titads 
PS 8 

information address 

Henry S. Graves, Director, New Haven, Conn. 
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ESTABLISHED IN 18968 

Judd & Detweiler 

Printers 

a2o-2: Eleventh Street 

Washimeton, DEC. 

WE PRINT THIS MAGAZINE 

Overland 

Limited 

alifornia 
the most luxurious train in the world, 
leaves Chicago 8.00 p. m. daily. Less 
than three days to San Francisco. 

mM Magnificent equipment. Electric 
a lighted throughout. 

The Best of Everything. 
Two other fast trains leave Chicago 10a. m. 
and 11.35 p. m. daily, with through service 
to San Francisco, Los Angeles and 
Portland via the 

Chicago & North-Western, 
Union Pacific and 

Southern Pacific Railways 
All agents sell tickets via 

this route. 
Illustrated booklets on 

application to 
W. B. KNISKERN, 

CHICAGO, ILL. 

or E. L. LOMAX, 
OMAHA, NEB. 

OL16 

Field axa Stream 
Edited by EMERSON HOUGH 

America’s Illustrated Monthly Magazine of the 

Rop, Gun, Doc, CANOE, CAMERA, CRUISE, Ktc. 

Subscription Price, $1.50 per Year 

15 Cents a Copy of all Newsdealers 

The Mysteries of the Mighty 

Amazon River 

explorer ALVAH D. JAMES, of the dis- 
coveries and facts brought to light by 

“FIELD AND STREAM’S” exploration party 
in the vast, tropical wilderness drained by the 
Amazon. 
From the day when, on the Pacific coast, the 

ascent of the Andes Mountains began, the thrill 
of the narrative is upon you, and never releases 
its hold until the tale ends at the confluence of 
the great river with the Atlantic, 3,600 miles 
from its source. 

R°s the story, graphically penned by 

Begin your subscription with the superb 
Christmas Number of 1903, containing the first 
installment of this Amazon story. 

Address the Publishers: 

JOHN P. BURKHARD CORPORATION 

Dept. F. I. 35 West 21st Street, New York 

Tie 
Principal Spectes 

of Wood 

Oheir Characteristic Properties 

BY 

CHARLES HENRY SNOW 

Large Octavo, 214 Pages, Text Figures, 
and Full-Page Plates 

Cloth - - $3.50 

Especially valuable to practical men— 
Lumbermen, Builders, Engineers, and 
Foresters. 

Also of great service to the General 
Student and Botanist. 

An exhaustive treatment of the different 
trees, their properties, uses, and relative 
values for various purposes. 

Published by 

JOHN WILEY & SONS 
43 & 45 East 59th St, NEW YORK CITY 
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DO} SCHOOLS § COLLEGES BO} 
Harvard University 

Ghe Lawrence 
Scientific School 

Announces the establishment 
of four-years’ programme of 

Forestry 
leading to the degree of S. B. 
The School offers also profes- 
sional courses leading to the 
degree of S. B. in Landscape 
Architecture, Architecture, 
Engineering, Mining, Geol- 
ogy, Biology, Chemistry, etc. 

Information about require- 
ments for admission, courses 
of study, expenses, etc., may 
be obtained by addressing 

J. L. LOVE, Secretary 

16 University Hall, Cambridge, Mass. 

N. S. SHALER, Dean 

Accurate estimates of standing timber, 

valuation surveys and working plans 

made, and expert advice on any logging, 

lumbering, or forestal proposition furn- 

ished by 

C. A. SCHENCK & CO., Biltmore, N. C. 
Consulting Forest Engineers. 

Nature Books 
Now is the Time to Read Them 

Spring is here and every normal man 
and woman wishes to get in touch 
with the newly-wakened life out of 
doors. See our list on a following 
page. Whatever isn’t there we can 
procure for you at lowest rates. 

FORESTRY AND IRRIGATION 
BO OmK DEPARTMENT 

California, Alta Placer County 

AGASSIZ HALL 

is a boys’ Preparatory School in the Sierra Ne- 
vada Mountains. Its boys are encouraged to 
ride, row, swim, fish, hunt, trap, snowshoe as 
out-of-school aids toward developing healthy 
manhood. 

rAd 0) al ie ae 

University of the South 
Sewanee, Tennessee 

Ft 

DEPARTMENTS 

ACADEMIC MEDICAL 

THEOLOGICAL PHARMACEUTICAL 

LAW PREPARATORY 

et 

The University of the South is situated in the 
center of its woodland domain of 10,000 acres, 
on the summit of the Cumberland Mountains, 
2,000 feet above sea level. 

Open from March to December, the academic 
year being divided intothreeterms. Students 
from other Universities may attend the sum- 
mer session, July 3 to September 26, in any 
department. 

The University domain is being lumbered in a 
Scientific manner under the direction of the 
Bureau of Forestry, U. S. Department of Agri- 
culture, and an unusual opportunity is afforded 
for the preliminary study offorestry. Sewanee 
presents an éxceptionally attractive field for 
the study of geology, and forest and field 
botany. 

For further information address 

THE VICE-CHANCELLOR 

Michigan 

Agricultural College 

4 

FORESTRY 
OURSE has been in successful operation since 

September, 1902. It runs parallel with 

courses in Agriculture, Mechanic Arts, and Do- 

mestic Science, and leads to the Degree of B.S. 

Seventy students have had instruction in this 

subject at this College the past year. Students 

taking the full course have practice in nursery 

work, forest mensuration and exploitation, and 

field surveying. Twohundred acres of woodland 

on the College farm, including pine and decid- 

uous plantations, and native stands are used for 

demonstration. The campus contains over 600 

species of native and introduced trees and 

shrubs. A large number of graduates of this col- 

lege are now engaged in forestry work. Pleasant 

location. Expenses low. Catalogue and special 

circular sent on application. 

J. L. SNYDER, President 

E. E. BOGUE, Professor 

Agricultural College P. O., Michigan 

In writing advertisers kindly mention Formstry aND IRRIGATION 



The American Sportsman's Library 
Under General Editorship of CASPER WHITNEY 

The Only Library of Sports Adapted to the American Reader 

Complete in 20 volumes, at $2 net per volume 

A partial list of Contributors includes 

Theodore Roosevelt, Dean Sage, Edwyn Sandys, Charles F. Holder, 
F. S. Van Dyke, L. C. Sanford, James A. Henshall, Owen Wister. 

The volumes are illustrated by such artists as 

A. B. Frost, Carl Rungius, L. A. Fuertes, Charles L. Bull, Martin 
Justice, C. F. W. Mielatz, and Tappan Adney. 

Published in two series of 10 volumes each, all uniform, the whole set is a remarkable 
epitome of outdoor life, dealt with authoritatively, yet in simple and untechnical lan- 
guage, and in each volume will be found much to interest and instruct the general reader. 

Of the FIRST SERIES, 
those NOW READY are: 

The Deer Family 

By Theodore Roose- 
velt and others. Il- 
lustrated by Carl 
Rungius, with maps 
by Dr. C. Hart Mer- 
riam. 

Salmon and Trout 

By Dean Sage, W.C. 
Harris, warid He ie: 
Townsend. Illus- 
trated by A. B. Frost 
and others. 

Upland Game Birds 

By Edwyn Sandys 
and T. S. Van Dyke. 
Illustrated by L. A. 
Fuertes, A. B. Frost, 
Cc. L. Bull, and oth- 
ers. 

The Water-Fowl 
Family 

By L. C. Sanford, L. 
B. Bishop, and T. S. 
Van Dyke. Illus- 
trated by A.B. Frost, 
L. A. Fuertes, and C. 
1G, aac 

Bass, Pike, Perch, 
and Others 

By James A. Hen- 
shall, M. D. Illus- 

The Sporting Dog 

The American Race Horse, The Running Horse 

Trotting and Pacing 

Riding and Driving 

trated by Martin 
Justice and Charles 
F. W. Mielatz. 

The Big Game Fishes 
of the United States 

By Charles F. Hol- 
der. Illustrated by 
Chas. F. W. Mielatz 
and others. 

TO BE READY IN THE 
FALL 

The Bison, Musk Ox, 
Sheep, and Goat 
Family 

By George Bird 
Grinnell, Owen Wis- 
ter, and (Cas piat 
Whitney. Illustrat- 
ed by Carl Rurgius 
and others. 

Cougar, Wild Cat, 
Wolf, and Fox 

With many illustra- 
tions. 

The Bear Family 

By Dr. C. Hart Mer- 
riam. Illustrated by 
Carl Rungius and C. 
L. Bull. 

Guns, Ammunition, 
and lackle 

By A. W. Money and 
others. Illustrated. 

SECOND SERIES —In Preparation 

Photography for the Sportsman Naturalist | Baseball and Football 

Yachting, Small Boat Sailing, and Canoeing 

Rowing, Track Athletics, and Swimming 

Lacrosse, Lawn Tennis, Boxing, Wrestling, Etc. 

Skating, Hockey, Ice Yachting, Coasting, Etc, 

SPECIAL OFFER 
This exceedingly interesting and valuable series will be offered for 

a limited period upon very liberal terms. Send $4.00 with coupon 
cut from this magazine and $1 per month for 36 months thereafter, 

and we will send you free of all charges the volumes now ready, 
and the others as they are issued. The books are good to 

look at, being tastefully bound in dark green cloth, with 
gold ornaments and lettering and gilt top. 

Ghe MACMILLAN COMPANY 

66 Fifth Ave., New York 

In writing advertisers kindly mention FORESTRY AND IRRIGATION 



LET US BE YOUR 
BOOK BUYERS 

pe [pe Bb pe ee 

[* our plan of serving the readers of FORESTRY AND [RRI- 
GATION we have found so many who have taken advantage 

of our former offer to furnish books on forestry and irrigation 
subjects that we are broadening the scope of our book depart- 
ment so as to furnish any book a reader may want. 

These books are furnished at publishers’ list prices, and 
will be sent postpaid on receipt of price. We save you postage 

and express charges. 

FORESTRY 

Flora of the Northern U. S. and Canada, Britton and Brown (3 vols.)........ Beate Ses $9.00 
OureNativeseneess arndet J75 Keeler 5: < 5 Ss. eee nice sea ieciviye Soe sata ets 2.00 
North American Forests and Forestry, Ernest Bruncken......-......... .%:...... 2.00 
ines caromaacks spruce, Gittord Pinchot..2.> 2... seers ee eta io eae 1.00 
Horestrees/andsHorest scenery. G, Hrederick Schiwatz 4) see ee toe =o = 1.50 
Wiest-Auericai Cone-bearers, Jn Gs Lemmons. 55 sone sora ee ee 2 ss ape OO 
How sLownellachestrees. je. Gplenmimnon 2): - Oa ok ete ene ese ote cates © 2s = chslolene 50 
Hlorarol the southern states, AG We Chapman. 2. assem eccrine ei wii ocd 4.00 
direes of; the Northern United States, E- A. Apgar.........«.-: Betbete Sistas ai sis seeeeens ees 1.00 
Om@eNationaleearks-s)Oln Milne 4 ase et orate oem aL MN Ta se oe 1.75 
shreesiotmeNews Une lang Dame & Brooks. 05 oocseeoce seminomas — chats s oc seuaieinne 1.50 
Sremesoultees in Winter, Annie Oakes Huntingdotie. go. ...5.. - cee s.+ 0) oe =e 2.25 
MannaloieRotatiy~e ASA Ghay secs assis one a ietiaie ei cke cle - slesyeleie s = clersctererclele 1.62 
ACEI CAIBHOLES blaya PEN L@ Try: fetes, ccs lane x) career slole) ci cley oto Mee sas oreo iapieuel susie 0) oo atolofne eagle 1.50 
TRORONE Pilernavas, ere ce) Awe Geena As OB oHodoo eno co ddoeees GC OneUmees odo oricc 1.50 
eM nites eines Giltord. PittchOtss 15 .re clei | | loos ta al hehe donno Seis ois mi eieecdsniferavels 1.00 
American Woods, Romeyn B. Hough (in ten parts), per part..................-... 5.00 
Biaerical mhOLestiay sa) Olt Gitord: 4. eee ee nee cee sae ot seer = as 1.20 
AX TERS E OOS GE INoSon yz, Wriblesqss Mass soo ocans, GavaeMuadcucnoaduDUucoDSsoCmoOnE 1.25 
Assigns? (Greeny INRTSS, |dbet MbiSn Ios ooo do scaos ceo aetos Jno Suobo DO ducuGarodoD 3.00 
IQS VWTED OE INOS EAyy Ley IM, Ia pao oonasnosooh sumsbaJdeaOUUNN soccHabagpeoc 1.50 

Principles of American Forestry, S. O. Green...... Seer ao comes 
The Profession of Forestry, Gifford Pinchot ......... 

5 
Eiiteipalespecies of Wood, Charles, He Snowegaesas5) obese aes le eH O 

1.5 
5 ee A 

Mn poranteailippinemV.oods, Geos PB yAliermeeee ey tee oc 2 ol eeteieteh aici shel = rere 3.0 

IRRIGATION 

MeioationeinernesWmitede Statesaike El. Newellitey ers). <r cltistctieis ree ls a ors ai-l 1 oie $2.00 
Itpricationu el Tioineennon Herbert; Mi. Wilson. ....e sj eie sce ces oe 2 ne ac i wie 4.00 
liericaislon aval Drewes, 1a 166 IGhil Seon RMB os soo 4d66 coo 4s quc0oGuoUue caumE oDb or 1.50 
Mic AnOuMmoreLartiivand Garden, Stewartjo 4... sees eee ces 1-6 ies sie 6 ie oie I.00 
lnariegnibiae oS Warsi, \Walleor<5 Suga sooncaocaomseanod 5506 0c 400 Fo 0 UO women oce ogre 2.00 
PracticaleharmsDrainaces Charles G. BIlMTOth. | sass ees ees oe 1.00 

If readers desire books not on the above list let us know what they are, 
and we will send them at regular retail price, postpaid. Address 

Forestry and Irrigation 
Atlantic Building Washington, D C 
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AMERICAN WOODS 
By ROMEYN B. HOUGH, B.A. 

A publication unique in its illustrations, in that they are actual specimens 

instead of pictures, giving literally ‘‘ sermons in trees’’ 

a 

A VOLUME OF “AMERICAN WOODS” DISPLAYED 

Ee page contains three paper-thin sections of actual wood—transverse, radial, and 

tangential—and as these are nearly transparent, they show clearly the structure. They 

are mounted on strong bristol board, which bears the accurate scientific and popular names 

of each specimen shown, together with the common name in German, French, and Spanish. 

NIS3992S9S9SsE224 
® Invaluable for 4 

&\ BOTANISTS v 
gs WOODWORKERS 4, 
a’ LUMBERMEN RY 
e FORESTERS s 
*) ARCHITECTS bf 
# BUILDERS v 

bi 

The pages on which the speci- 

mens of wood are mounted are 

separate, to facilitate examina- 

tion and comparison one with 

another, and in order that they 

may be used in direct connec- 

tion with the text which ac- 

companies each volume. 

33229332335322392e 
Of great use to 

SCHOOLS 
COLLEGES y 
MUSEUMS RY 
LIBRARIES and WV 
PRIVATE 4 
COLLECTIONS ¥ 

& 

Ten parts of this great work have been issued and are ready for delivery ; others 

will follow at the rate of one or two parts per year. 

specimens each of 25 species, with illustrated text. 

The following are the net prices per part: 

Green or brown cloth, imitation morocco, $5.00. Half-morocco, $7.50. 

Address: FORESTRY AND IRRIGATION 
Atlantic Building, Washington, D. C. 

Each part contains at least three 

In writing advertisers kindly mention FORESTRY AND IRRIGATION 



FOR SUMMER READING 

Ohe Nature Library 
has exceptional charm and value 

S it a pleasant hour with 
Nature you wish? Or would 
you confirm a_ recollection 

ol some point brought up during 
a recent outing, identify a spe- 
cies, or put your finger on some 
fugitive fact in Nature? ‘These 
are but a few of the many uses 
the books have aside from their 
principal value as a_ complete 
guide to the study of American 
Natural History, and their attract- 
iveness as entertaining reading. 

| 

f 
RE there little ones grow- 

ing up about you? 
Think what it means to 

a child to have at hand books 

which attract the interest to sub- 

jects sure to result in health 

and satisfaction all through life. 

(rea 
jet 
il 

HE long out-door season 
will mean much more 
to you and to the 

youngsters if these beautiful vol- 
umes are at hand for counsel and 
entertainment. All the year they 

wAUieeeicny as the dictionary. keep the country in the home, 
but far more interesting” and all that is best and most at- 

a tractive in Nature is ever 
before you. 

F&I 
TEN SUPERB LARGE VOLUMES July’04 

4,000 pages, 10% x 73¢ inches ; 300 plates in full colors ; 450 half-tone photographs ; 
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NEWS AND NOTES. 

Forest Fire 
Record. 

Newspaper reports indi- 
cate that the forest fires 
mentioned as prevalent 

in northern Minnesota and Wisconsin in 
last month’s FORESTRY AND IRRIGA- 
TION have become inactive, principally 
on account of heavy rains throughout 
the threatened territory. These fires 
had been steadily burning for several 
weeks, and the losses, while not large, 
have been quite severe to a number of 
firms in the burned section. In Cali-- 
fornia intense heat and long-continued 
drouth were the agencies that contrib- 
uted toward the starting of several forest 
and grain fires, actively assisted by the 
omnipresent locomotive spark in most 
cases. On June 13 a destructive blaze 
was reported on the Tejon Ranch, about 
50 miles from Bakersville, Cal., but it is 
stated that the losses comprise grain and 
feed rather than timber. Similar fires 
occurred in the Tehachapi Mountains 
near Bealville, with comparatively little 
damage to timber. Grain fires have 
been frequent and in some eases entailed 
severe losses, especially near Honcut, 
Butte county, Dunnigan, Yolo county, 

and in Colusa county. 
Logging firms and lumbermen gener- 

ally suffered considerable loss through 
forest fires distributed throughout Wash- 
ington. The state has a new fire law, 
providing severe penalties for non-ob- 
servance of certain safety regulations, 
and strong effort is being made by the 
authorities to secure its rigid observ- 
ance. The losses to date, says the Seattle 
Post- Intelligencer, are estimated to be not 
far from $350,000, $150,000 of which is 
estimated to have been lost through the 
destruction of timber and lumbering out- 
fits by forest fires in Snohomish county. 
No further danger is at present appre- 

hended, however,as it is thought that the 
excessive rains of recent date will have 
effectually extinguished all signs of fire. 
The King County Commissioners, who 
are empowered to act as an ex officio 
Board of Deputy State Forest Fire War- 
dens, have issued the following warning 
to the public, together with rules gov- 
erning the deputy wardens, which will 
be rigidly enforced during the next three 
months : 

‘Any person, firm, or corporation fir- 
ing or burning any slashing or chopping 
during the close season without first 
obtaining permission from the forest fire 
warden of King county will be prose- 
cuted as provided by law. Before any 
permission will be granted the applicant 
must give notice to all owners, tenants, 
agents, or representatives of adjoining 
lands, giving the time and place of the 
proposed burning, and on presentation 
of proof that such notice has been given 
permission will be granted after the ex- 
piration of three days. 

‘The forest fire warden shall inspect 
all logging engines, locomotives, and 
farm engines, and see that they are 
properly equipped with spark-arresters 
as provided by law and report any neg- 
lect to the prosecuting attorney.’’ 

* 

Water Power The appropriation of 
Survey. $1,500 recently made 

by the New York State 

Legislature for cooperative hydro- 
graphic work with the United States 
Geological Survey will be used in main- 
taining records of the rise and fall, the 
ordinary outflow, floods, and drouths of 
many streams in the state. By means 
of these records it is possible to deter- 
mine in specific cases the water supply 
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available for canals, public water sys- 
tems, and water power. ‘The conditions 
of streams in more than fifty places in 
the state is regularly reported. 

The work has gradually grown until 
there is at present hardly a section of 
the state in which some river is not sys- 
tematically measured. The list includes 
Chemung, Allegheny, Susquehanna, 
Chenango, Catskill, Delaware, Hud- 
son, Mohawk, Saranac, Oswegatchie, 
Genesee, .Oneida, Seneca, Oswego, and 
Black rivers, and their most important 
branches. ‘The developed water power 
of these streams amounts to nearly 

300,000 horse power, and they afford 
an almost unlimited amount of unde- 
veloped power. 

Mr. Robert E. Horton, hydrographer, 

of Utica, N. Y., has charge of the work. 

oe 

From September 15 to 
18, 1903, a conference 

of the engineers of the 
Reclamation Service was held at Ogden, 
Utah. At the time of this meeting the 
Reclamation Service had been in active 
operation for over a year and projects 
in each state had reached a point at which 
their relative merits demanded considera- 
tion. It was therefore deemed advisable 
to bring the principal engineers together, 
in order to discuss somewhat informally 
the methods and results of work. The 
eleventh irrigation congress was in ses- 
sion then at Ogden, and delegates were 
in attendance from the thirteen states 
and three territories named in the re- 
clamation law, as well as from Texas 
and the country farther east. The 
engineers of the Reclamation Service 
were thus enabled to meet public men 
and others who are interested in the 
work of irrigation and to exchange 
views freely with them. The proceed- 
ings of this conference of reclamation 
engineers, compiled Mby (Mr. F. Ee 
Newell, chief engineer, have been re- 
cently published by the United States 
Geological Survey as No. 93 of its series 
of Water Supply and Irrigation Papers, 
a volume of about 350 pages filled with 
valuable data. Besidesthe purely tech- 
nical discussions and addresses, the paper 
includes several interesting speeches 

Reclamation 
Engineers. 
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made to the engineers by various gov- 
ernors, senators, and other prominent 
people. It is published for gratuitous 
distribution, and may be obtained by 
application to the Director of the United 
States Geological Survey, Washington, 
DC: 

& 

Forest Reserve David H. Hunsecker, 
Personals. who has been employed 

as a first-class ranger 
onthe Lewisand Clarke Forest Reserve, 
has resigned. 

Charles F. Cooley has been appointed 
forest supervisor of the Grantsville For- 
est Reserve, recently created. 

Three additional rangers have been 
appointed to serve on the Fish Lake 
(Utah) Forest Reserve under Forest 
Supervisor C. D. Balle. Considerable 
territory has been recently added to this 
reserve. 

The headquarters of the supervisor 
of the Wichita Forest Reserve in Okla- 
homa has been changed from Orana to 
Cache. 

Supervisor R. C. McClure has been 
off duty attending his daughter, who is 
seriously ill at Santa Fé, New Mexico. 

Forest Ranger John M. Simpson has 
been transferred from the Pikes Peak 
Forest Reserve to serve as first-class 
ranger on the Pecos River Forest Re- 
serve, New Mexico. 

Thomas. F. Meagher, who has been 
serving as forest ranger on the Gila 
River Forest Reserve, has been trans- 
ferred to the Santa Catalina Forest Re- 
serve and promoted to forest supervisor 
of the latter reserve. 

* 

A recent editorial in the 
San Francisco Chronicle 
on ‘‘ Intensified Farm- 

ing’’ is worth reprinting. It calls at- 
tention to a matter that deserves the 
close attention of the farmer in humid 
areas as well as the regions where irri- 
gation is practiced. 

‘‘’There is something foreshadowing 
the future in alittle story that has come 
from Fort Pierre recently. It tells of 
old ranchers in that region who are 
farming or gardening in patches of from 
five to seventy-five acres this year. 

Intensttied 
Farming. 
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They report their corn, oats, and gar- 
den stuff to be in fine condition. One 
reports a wonderfully productive gar- 
den, another a good stand of alfalfa— 
only five acres of it—and so on. ‘The 
story is one of intensified and diversified 
farming. 

‘“Soon we shall find the entire West 
taking up the idea, and with irrigation 
it will be not only practicable, but highly 
profitable. The exhaustion of our non- 
arid public domain compels the settle- 
ment of the remaining portion, and there 
must be trrigation before there can be 
successful settlement. Atthe same time 
irrigation makes intensified farming 
profitable, for under irrigation there is 
often more productiveness in forty acres 
than there is in a whole section where the 
farmer must depend upon the weather 
and stand total or partial crop losses two 
years in five. 

‘‘Tf there is a tendency to intensive 
farming where there is no irrigation, it 
is safe to predict that not many years 
will elapse before the range country is 
broken up into irrigated farms of a com- 
paratively few acres each wherever irri- 
gation is possible, and Congress can 
hasten the day by turning a deaf ear to 
the cattle kings and timber barons and 
legislating in the interests of the plain 
people, who are anxious to make homes 
for themselves. 

‘“Congress has fought shy of this 
question of preserving the remaining 
fragment of public domain for the peo- 
ple, but public opinion will surely force 
a repeal of the laws making monopoly 
possible and small individual proprietor- 
ship impracticable before all the public 
land has been given to the ‘ barons.’ ’’ 

& 

Forest Progress The recent inspection of 
in Indiana. Indiana’s forest reserve 

in Clark county has 
brought about some very interesting 
facts in regard to the work that has been 
done there and regarding work that is 
laid out for the coming few months. 
When the board, the members of 

which are President F. C. Carson of 
Michigan City, Albert Lieber of Indian- 
apolis, Stanley Coulter of Lafayette, 
John Cochran of Indianapolis, and Sec- 

retary W. H. Freeman of Indianapolis, 
visited the reserve last Tuesday they 
were, with the exception of Mr. Free- 
man, greatly surprised at the work that 
had been done. Mr. Freeman, by close 
economy and careful attention to each 
detail of the work, and personal inspec- 
tion of the land, has succeeded in trans- 
forming a part of Hoosier wilds into a 
park. 

Last year at this time the land was in 
as dilapidated a condition as old fences, 

buildings, underbrush, and none-too- 
careful attention could make it. Atthat 
time there were no roads through the 
reserve. At the present time the reserve 
is carefully cleared, and many trees have 
been planted over ground that was for- 
merly given to crops of corn and such 
truck as was grown in that section of the 
country. Winding among the hills are 
roads, by which the inspection party was 
able to see almost all the improvements 
from acarriage. The buildings which 
were formerly on the land have been re- 
moved and all parts of the reserve are 
now ready for the work of planting and 
attending the young trees. 

The planting of 10,000 white pines on 
the knobs was completed,and everything 

is now practically ready to work on the 
newly cleared and prepared ground. In 
speaking of the work which will next be 
taken up, Mr. Freeman states that there 
are 250 acres of the reserve which will be 
worked over from September to Decem- 
ber. This land will be planted with 
hardwood trees, including walnut, hick- 
ory, beech, and ash, with some poplar 
and similar trees. The final details in 
preparing this ground will be taken up 
with the beginning of this week. The 
patrolling of the land has already com- 
menced and will continue during the 
summer and fall. 

To the Clark County sportsmen the re- 
serve offers a tempting hunting ground. 
Squirrels are already finding a safe re- 
treat and plenty of quail and other feath- 
ered game are becoming plentiful in the 
woods. Although the law does not per- 
mit the shooting of squirrels until Au- 
gust, they are already being killed in the 
south part of the state, and it is the duty 
of the patrol to see that none of the little 
animals are molested on the reserve. 



292 

Michigan The seniors in the for- 
Students’ est courses at the Mich- 
Trip. igan State Agricultural 

College recently made a 
trip to the pine lands in the northeast- 
ern part of the lower peninsula, visiting 
several wood-working factories en route, 
free transportation having been fur- 
nished north from Bay City by a rail- 
road company interested in forestry. 

* 

Huge Announcement has been 
Irrigation made that work will be 
Enterprise. begun immediately on 

the completion of the 
water system of the California Moun- 
tain Water Company, of which John 
D. Spreckels, of San Francisco, is 
president. This system already con- 
sists of two large reservoirs, the Lower 
Otay and the Upper Otay dams, which 
impound many billions of gallons of 
water, and the work remaining to be 
done consists of constructing the Bar- 
rett dam at Morena, the building of the 
conduit to carry the water from there 
to the Lower Otay dam, and the laying 
of the pipe line from Bonita to this city. 

The cost of the work now to be un- 
dertaken will be more than $2,000,000. 
The watershed tributary to the Barrett 
reservoir has the greatest rainfall of any 
section south of San Francisco, and with 
the system completed there will be am- 
ple water supply for a city several times 
the size of San Diego. The average 
rainfall in that section is about forty 
inches a year. ‘Thousands of acres of 
agricultural land will be brought under 
irrigation, and the towns of National 
City, Chula Vista, and Otay will be 
supplied. 

The announcement that this work is 
to go forward at once and as rapidly as 
possible is regarded as one of the great- 
est events in the development of San 
Diego. 

&* 

Nebraska In the University of 
Forest Nebraska about thirty 
Students. men have been in the 

courses in foresty the 
past year, a very good showing for the 
second year of its establishment. At 
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the recent commencement three men 

completed the forestry work and were 
graduated with the degree of Bachelor 
of Science (in forestry). These men 
had been taking work in other scientific 
courses, and on the establishmeut of the 
forestry courses were transferred to the 
latter, which they completed in two 
years. The full course is four years in 
length, and entrance to the freshman 
class requires the same preparation as 
for the scientific or literary courses. 
The students in advanced classes in for- 
estry in the University of Nebraska spent 
a month this spring on the Dismal River 
Forest Reserve, at work under the di- 
rection of the Bureau of Foresty officers. 
They helped in the work of planting the 
sand hills with seedling pine trees. 

* 

Benefit of The parable of the sower 
Hydrographic is applicable to all edu- 
Records. cational work. Much 

of the mission of the 
great departments maintained by the 
government, especially the scientific 
bureaus, is educational in its nature. 
The government is in the position of 
a progressive and ambitious instructor 
in a modern college, who, surrounded 

by every laboratory and library facility, 
spends part of his time in making orig- 
inal investigations and part in commu- 
nicating to his pupils the results of his 
studies. The seed he sows falls on all 
kinds of soil, but, however poor the 
ground, it is sure to bring forth fruit 
in some measure, if there is life in the 
kernels that he sows. There is great 
variation in the returns from the differ- 
ent kinds of educational work prose- 
cuted bythe government. ‘The ultimate 
value of much of it can be determined 
only after the lapse of many years, but 
some of it seems to bear fruit a hundred 
fold from the very start. An instance 
of this is seen in the results that have 
followed the hydrographic work of the 
U. S. Geological Survey in many quar- 
ters. The cases in which it has been a 
benefit to the one State of Colorado, for 
example, are numerous and interesting. 

None of the irrigation work contem- 
plated by the government would, ordi- 
narily, be possible without long delay, 
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were it not for the hydrographic data 
accumulated by the Survey during many 
years of observation and measurement. 
In addition to that, the work of private 
individuals is constantly facilitated hy 
the same records. No large engineer- 
ingenterprises are now undertaken with- 
out reference to the Survey’s records 
concerning the supply of water avail- 
able at the chosen site. The South 
Platte Land and Reservoir Company, 
which has under way canals and reser- 
voirs that probably aggregate $500,000 
in value, has established stations at, 
Orchard and Kersey, Colorado, because 
of the superior hydrographic advantages 
offered by those localities. The choice 
of those points is directly traceable to the 
data compiled by the Survey. Equally 
important is the fact that projects that 
would have resulted disastrously have 
in numerous cases been abandoned after 
a study of Survey records that threw 
light on the probable outcome. Data 
concerning the flow of water on the 
Arkansas and South Platte rivers pre- 
vented the expenditure of great sums 
of money on the state canal in the first 
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instance, and upon the Pawnee Pass 
reservoir project in the second. 

Survey data seem to be in great de- 
mand as unimpeachable testimony in 
the legal controversies that have arisen 
in this state in regard to irrigation mat- 
ters. A most notable instance is the 
case of the Colorado and Southern Rail- 
road vs. The Denver Union Water Com- 
pany, in which the sum of $100,000 was 
involved. 

Data obtained by the Survey in re- 
gard to the amount of water power 
available at certain places have influ- 
enced the plans of the Glenwood 
Springs Light and Power Company, 
the New Century Light and Power 
Company, and also proposed power 
companies on Clear and St. Vrain’s 
creeks. None of these projects has yet 
been carried to a conclusion, but some 
of them will undoubtedly be eventually 
constructed. 

Colorado cities seeking a suitable 
water supply have frequently consulted 
data obtained by the Survey. In the 
case of Durango, in southwestern Colo- 
rado, the discharge of Florida River was 

AN ARTESIAN WELL IN THE WESTERN IRRIGATION COUNTRY. 
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especially studied in order to ascertain 
whether a gravity water system would 
be feasible at that point. 

The location of various manufactur- 
ing industries has been determined by 
reports from Survey engineers on the 
available water supply. Conspicuous 
instances of this are the construction of 
the American Beet Sugar Company’s 
plant at Rocky Ford and the erection 
of the sugar factory at Loveland. 

* 

Cutting Trees It is reported in the Ger- 
by Electricity, man press that success- 

ful experiments have 
been made in various forests of France 
in cutting trees by means of electricity. 
A platinum wire is heated to a white 
heat by an electric current and used like 
asaw. In this manner the tree is felled 
much easier and quicker than in the old 
way, no sawdust is produced, and the 
slight carbonization caused by the hot 
wire acts asa preservative of the wood. 
The new method is said to require only 
one-eighth of the time consumed by the 
old sawing process. 

* 

Mr. M. O. Leighton, 
chief of the Hydro- Eco- 
nomic Division of the 

U.S. Geological Survey, has been mak- 
ing an investigation to determine the 
quality of water for irrigation in Salt 
River above Tonto dam, and to ascer- 
tain whether the influx of salt is gen- 
eral, or whether it is derived from one 
or more isolated points. 

This information is believed to be 
important by reason of the fact that if 
it is found that the source or sources of 
salt are isolated or local in character, 
steps might be taken to eliminate them 
from the river by well-known means 
determined according to the conditions 
in each case. 

This investigation has been conducted 
during the period of low water in the 
river, because at that time the stream 
contains foreign ingredients in as large 
a proportion as is likely to be found at 
any other season, and the results which 
are arrived at will be typical-of the 
most unfavorable conditions. Deduc- 
tions made therefrom, therefore, will 

Salt River 
Water. 
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probably err upon the side of safety by 
a wide margin. 

It was found that the amount of 
chlorine in Salt River water is very 
high. At the dam site the results from 
the main stream were 1,360 parts of 
chlorine to the million, and at other 
points upstream for a distance of 523 
miles it varied from 1,600 to 1,850 parts. 
The results obtained prove clearly that 
the salt in Salt River water is not de- 
rived from any definite source or sources, 
but is carried in by the general influx 
throughout the region. At the outset 
it was believed that the greater part of 
the salt came from what is known as 
the salt beds and the salt springs which 
are located along the river some dis- 
tance below the mouth of Cibicu Creek, 
where there is an extensive outcrop of 
sodium chloride and calcium carbonate. 
It was found, however, that these salt 
beds have little or no effect upon the 
salinity of the water, and Mr. Leighton 
is inclined to believe that the entire 
country is underlaid by a deposit of 
which the salt beds are an example, the 
only difference being that at the salt 
beds the saline stratum outcrops upon 
the bank of the river. 

The amount of salt found in the water 
along the entire reach of the portion of 
the river investigated varies surprisingly 
little. The influx of fresh water from 
the various creeks does not affect the 
amount of salt in the river to any ap- 
preciable degree, although tests show 
little or no salt in their waters, the 
amounts varying from 10 to 60 parts a 
million. 

Probably the effect of the contribu- 
tions upon the stream from these tribu- 
taries would be more apparent if they 
carried any considerable amount of 
water, but at the present time they are 
very low. 

A review of the results of the inves- 
tigation indicates that the salt in the 
waters of Salt River is derived. from no 
local sources, and that it would be im- 

possible to change in any relative degree 
the amount in the stream. Whatever 
may be done in connection with the im- 
provement of the water of Salt River 
for irrigation purposes, it will: be neces- 
sary to accept the water in its original 
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saline conditions. It is expected that 
the storage of the flood waters behind 
the Tonto dam will have an important 
effect in reducing the amount of salt in 
the water used for irrigation. To as- 
certain definitely this fact, a series of 
periodical salt determinations will be 
made in the river water at the dam, es- 
pecially during flood periods. Careful 
study will also be made of the evapora- 
tion in the region of the dam in order 
to discover what may be expected in 
the way of concentration during the 
periods of low water, or when the flow 
from the reservoir is equal to or greater 
than that contributed by the drainage 
area. 

From rough preliminary calculations 
it seems probable that with a reservoir 
full of flood water containing only a 
small proportion of salt it would require 
many months of concentration by evapo- 
ration and further contributions of 
strongly saline water from the contrib- 
uting basins to produce in the waters of 
the reservoirs a salinity equal to that 
now present in the stream. 

The waters of Tonto Creek and Verde 
River are comparatively sweet, and the 
degree of dilution which will be present 
will have an important bearing upon the 
water as it is distributed to the irrigated 
lands in the Salt River Valley. Calcu- 
lations in this direction will be made as 
soon as data with reference to the flow 
of these streams are collected. These 
three features contribute the most im- 
portant factors in determining the effect 
of the salt in Salt River upon irrigated 
crops. 

Bd 

Public Lands Mr. Frederick V. Co- 
Commission. ville, botanist of the 

W.. S. Department of 
Agriculture, and Mr. Albert F. Potter, 
grazing expert of the Bureau of For- 
estry, are now in the southwest making 
a careful study of the grazing interests 
for the information of the Public Lands 
Commission. 

Mr. Coville is giving special attention 
to the grazing lease systems now being 
applied to state, railway, and Indian 
lands, with a view of determining 
whether or not any of these systems 
can be applied to the public lands. 
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Along withthis work, he is also study- 
ing whether by some new system of man- 
agement the condition of the ranges can 
be improved. 

Mr. Potter’s work deals more with 
present methods of handling live stock 
on the range and in securing informa- 
tion in regard to the classification of 
ranges—that is, determining which 
should be classified as summer and 
winter ranges, as well as the further 

division as to which are best suited for 
cattle or sheep. His work is carried 
on wholly with a view of determining 
the more practical means for the control 
of ranges generally, which is a subject 
of prime importance to the grazing 
interests, and one which the Public 
Lands Commission is going into very 
thoroughly. 

&* 

Remarkable At Marble Falls, Texas, 
Natural Engineer Thomas U. 
Dam. Taylor, of the U.S.Geo- 

logical Survey, reportsa 
remarkable natural dam in the course of 
the Colorado River. The formation of 
limestone rocks has constructed a dam 
where a fall of 12 feet has been utilized to 
pump the water supply for the city. 

From the present lake level above the 
falls to the head of the tail race there is 
a fall of 16.4 feet; to the end of the tail 
race, or to the tail-race pond, a fall of 19 

feet; to the pond under the highway 
bridge, a fall of 2r.60 feet. A small 
outlay of money would increase the head 
fully 5 feet without raising the crest of 
the dam. From the lake under the 
bridge to the bend in the river below 
there is a fall of 12.80 feet, or a total 
fall from the lake of 35.40 feet, and toa 
point 1.25 miles below the dam there is 
a fall'of-47 feet. 

There are two ways in which the 
power could be materially increased: (1) 
By excavating the tail race to the lake 
under the bridge by cutting it down at 
the head four and a half feet, which 
would give an effective head of 21 feet; 
(2) by raising the crest of the present 
dam by the cheap construction of a dam 
on the crest of the present natural dam 
from 4 to 12 feet, giving a maximum 
head of 33 feet. The minimum flow 
found in recent years was 160 second- 
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feet, which could develop 480-horse 
power if all the flow were used, with a 
head of 33 feet. A water power of 600- 
horse-power capacity could be inaugu- 
rated at this place, the only expense 
being the construction of a tail race and 
erecting the power plant, and raising the 
present lake level 12 feet. This would 
involve the purchase of a small tract of 
submerged land. 

There will certainly be a big demand 
for the power in the future. Granite 
Mountain is only 2 miles away, and is 
right along the tracks of the railway. 
By combining the water power and the 
granite industry, a corporation could 
command the best and most economical 
manufactured output. Marble Falls of- 
fers greater possibilities for water power 
than any other point in Texas. 

ad 

Irrigation The great problems in 
and Power irrigation now being 
Development. worked out to practical 

conclusions by the U. S. 
Reclamation Service involve some fea- 
tures not observed by people generally. 
Chief of these is the possibility of exten- 
sive development of power in connection 
with the storage of water in large reser- 
voirs or the diversion of streams into 
canal systems. 

Many immense dams are to be built, 
some of them 200 feet or more in height, 
and when water for irrigation is drawn 
from the great artificial lakes so pro- 
duced, incidentally an enormous amount 
of water power becomes available. Itis 
proposed to erect power plants at many 

localities and transmit the power electri- 
cally over distances aggregating hun- 
dreds of miles to other localities where 
the power can be utilized for pumping 
water from deep wells for irrigation and 
domestic purposes. Thus the water 
which is impounded in the reservoirs 
and diverted from the streams is made 
to perform a double duty, primarily, by 
its direct application to the irrigation of 
land, and, incidentally, by furnishing 
the power for lifting from underground 
sources additional water supplies. 

The construction of these great irriga- 
tion works requires the use of much ma- 
chinery and the transportation of large 

July 

quantities of materials. Usually this 
construction work has to be carried onin 
places remote from railroads and other 
bases of supplies, where the cost of 
labor, teams, and fuel is abnormally 
high. To meet this condition, power is 
frequently obtained from a stream close 
at hand by means of temporary dams, 
power canals, etc., and applied to the 
work of excavating, quarrying, hoisting, 
hauling,and lighting. Thus many short 
electric railroads will be constructed be- 
tween the great irrigation works and the 
nearest railroad stations, which will be 
useful, when the construction work is 
completed, for affording easy access to 
the completed works. 

Whatever power in excess of that 
required for pumping purposes is ob- 
tainable from the national works of 
irrigation, it may serve for operating 
street railways and electric lighting in 
the communities which have grown up 
as the result of the government’s work 
in supplying water to lands previously 
uninhabitable. These great works will, 
after the lapse of a limited time and 
upon the return to the government of 
the money expended on construction, 
become the property of these communi- 
ties, and any revenue derived from the 
sale of power obtained in the process of 
storing and distributing irrigation water 
would serve to offset in part the oper- 
ating expenses of the irrigation system. 

Since these reservoirs frequently must 
be built far up in the mountains near 
the headwaters of streams, it will often 
happen that power can be advanta- 
geously supplied to adjacent mines, 
where power is especially valuable on 
account of the difficulties in transpor- 
tation of fuel to these inaccessible local- 
ities. 

On a few of the larger projects—for 
instance, those contemplating the con- 
trol of the great Colorado and Snake 
rivers—the magnitude of the power de- 
velopment possibilities suggests the fea- 
sibility of operating considerable por- 
tions of the great railroad lines crossing 
these sections of the country by electric 
power obtained from water plants built 
in connection with the great dams re- 
quired for the control of these mighty 
rivers. 
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Nebraska The annual summer 
Meeting. meeting of the Nebraska 

Park and Forestry Asso- 
ciation was held at York, Nebraska, 
June 14 and 15. The attendance was’ 
not large, but the program was good, 
and a lively interest was manifested in 
forest subjects. Frank G. Miller, Chas. 
A. Scott, and Wm. H. Mast, of the Bu- 
reau of Foresty, each presented subjects 
bearing upon the work the Bureau is 
doing in that state. A committee was 
appointed to look into the possibility of 
securing land in the Pine Ridge region 
of northwestern Nebraska for a state 
park and forest. The Pine Ridge coun- 
try is very picturesque, and in many 
places there is a good stand of timber, 
but much of it is being destroyed by 
indiscriminate cutting. If a few thou- 
sand acres of this timber land can be 
bought at a reasonable price, it is hoped 
the state legislature may be induced to 
buy it for the purpose mentioned. 

* 

North Dakota Chief Engineer Newell, 
Artestan Belt. of the Reclamation Ser- 

vice, recently received a 
letter from the president of the North 
Dakota Irrigation Congress relating to 
the development of the artesian basin of 
North Dakota, and asking that hydrog- 
raphers be sent to ascertain the possi- 
bilities of artesian well development in 
the western part of the state for the 
purposes of irrigation. 

It is believed by the people of North 
Dakota that there is a strong artesian 
basin or flow underlying the whole 
state which might be touched by wells 
of various depths. 

Under the direction of Engineer N. H. 
Darton, investigations have been carried 
on of the underground water resources 
of the eastern portion of North Dakota, 
and itis hoped during the coming sea- 
son provisions can be made for an inves- 
tigation of the artesian possibilities of 
the western portion of the state. 

It is believed that the main artesian 
flow west of the Mississippi River in 
this state lies entirely too deep to be of 
service either for irrigation or domestic 
purposes. Small flows appear to be ob- 
tainable locally from the Laramie sand- 

stones, but their volume, so far as now 
known, is too small to give promise of 
being serviceable for the reclamation of 
public lands. The importance of this 
matter, however, is fully appreciated by 
the Service, and it will be given careful 
consideration. 

& 

Irrigating The recent action of Con- 
Indian Lands. gress in passing Senator 

Bard’s amendment to the 
Indian Bill has put another definite task 
upon the Reclamation Service. The 
Secretary of the Interior is now author- 
ized to subdivide and utilize the Indian 
lands along Colorado River. The rec- 
lamation of the country adjacent to what 
has sometimes been called ‘‘the great 
American Nile’’ is thus assured. 

The plans to irrigate these lands have 
long been regarded with special favor 
in southern California. The chambers 
of commerce in Los Angeles and other 
cities were indeed nothing loath to urge 
Congress to take prompt action in the 
matter. 

The passage of Senator Bard’s amend- 
ment is especially interesting, as it is 
now possible for the Secretary of the 
Interior to carry out an agreement made 
with the Indians years ago, to the effect 
that their lands might be subdivided 
and irrigated by a private corporation. 
Suitable laws were passed, but the com- 
pany failed to build the works, and the 
Indians have been waiting for other re- 
lief. From time immemorial they have 
been accustomed to cultivate the lands 
along the river in spots wet by the 
natural overflow. These areas have 
now passed into the hands of the whites. 
All that is left the Indians is desert land 
that, without water, isvalueless. With 
water, however, it can be made to pro- 
duce several crops a year. Under the 
amendment to the Indian Bill, relief 
has finally come to the impoverished 
Indians. 

The Secretary of the Interior is now 
free to build the necessary canals under 
the terms of the reclamation law, and 
to allot to each Indian five acres of land 
with water. He need not wait on any 
private corporation. As the Indian fam- 
ilies average from five to six persons, 
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this would give them ample lands for 
their support, judging from the experi- 
ence of the Mormons in Utah, where 
the average irrigated farm is less than 
30 acres. The lands not utilized by the 
Indians are to be opened to white set- 
tlers who will pay forthem. Under the 
terms of the reclamation law the sale of 
lands will serve to defray the expenses 
of the irrigation works, payment being 
made in ten annual installments, South- 
ern California and adjacent portions of 
Arizona should be benefited by the in- 
flux of settlers which is sure to follow 
the irrigation of the land. 

* 

Eastern For several seasons the 
Nebraska Bureau of Forestry has 
Timber. been making a careful 

study of the timber re- 
sources of Nebraska. This study will 
be carried still further this summer. 
The survey in the western portion of 
the state has been completed, and reports 
on it are now being prepared. A direct 
result of the work in western Nebraska 
has been the establishment of the Dismal 
River and Niobrara Forest Reserves, 

comprising some 212,000 acres in the 
sand hills. These two reserves have 
been surveyed, and planting operations 
are under way on the former. 

Considerable work has also been done 
in eastern Nebraska from time to time, 
and a party under Mr. Frank G. Miller, 
of the Bureau of Forestry, will continue 
the investigation the present field season. 
The territory to be covered includes all 
that part of the state lying east of the 
ninety-ninth meridian. Mr. Miller is 
now in the field making preliminary 
preparations for the investigation, and 
his party will follow about July 1. It 
is expected that the field work will be 
completed by October 1. The data col- 
lected in the meantime and the notes 
now on file concerning this region will 
be brought together in one report. 

The investigation will include a care- 
fulstudy of both the natural and planted 
timber. Nebraska is credited with hav- 
ing more than 200,000 acres in forest 
plantations, by far the larger portion of 
which lies within the region to be cov- 
ered by the study. Note will be made 
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of the character of planting done in the 
past, with a view to determining the 
most profitable species for future plant- 
ing in the same localities. A great 
number of measurements in commercial 
plantations will be made to get an esti- 
mate of the yield in cordwood, posts, 
ties, poles, etc., that may be expected 
from a planted grove of a given species 
in a specified time. The information 
thus obtained will be of great value to 
farmers on the plains, since it will give 

them a basis for judging accurately how 
much planting they must do to supply 
their domestic needs, and what kinds of 
trees will in the long run prove most 
productive for different purposes. 

The study of the natural forest growth 
will include a classification of the trees 
and shrubs, together with notes on their 
distribution. Special attention will be 
given to the extension of the natural 
timber areas. Those who have given 
this question careful thought find strik- 
ing evidence of the rapid advance of 
woody growth to new ground. Cases 
are known where natural timber belts 
have extended up ravines for two miles 
in eastern Nebraska within the last 
thirty years. This tendency is marked 
throughout the eastern portion of the 
state. The investigations this summer 
will give an excellent opportunity for 
further study of this most important 
phase of forest extension. 

The field party, which will consist of 
six men, all of whom are college or 
university graduates and in addition 
have had special training in forestry, 
will be outfitted at Lincoln. Two par- 
ties of two men each will travel over- 
land by team, and will have special 
charge of the study and measurements 
of plantations. A fifth man will be 
equipped with a saddle horse, and will 
give his attention more particularly to 
an examination of the natural timber 
resources, while Mr. Miller will have 
general charge of the investigation. 

The Bureau of Forestry bespeaks the 
hearty cooperation of the people of Ne- 
braska in this work, and will greatly 
appreciate any favors shown the mem- 
bers of the party that will in any way 
assist them in the prosecution of this 
study. 
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Hon. JAMES H. ECKELS, 

A LEADING FINANCIER AND ONE OF THE STRONGEST ADVOCATES OF NATIONAL IRRIGATION. 

NE of the first of our public men to take an active interest in the reclamation of the arid 
lands of the West was Hon. James Herron Kckels. As treasurer of the National Irriga- 
tion Association, and in many other ways, he has assisted this great cause. Few men 

of his age have been so long in positions of great responsibility as Mr. Eckels. Asa public ser- 
vant and as a business man he has won general esteem and confidence. He was born in Prince- 
ton, Ill., November 22, 1858. He was educated in city public and high schools, graduating in 
1876. He graduated from Albany, N. Y., Law School in 1880, practiced law at Ottawa, IIL, 
from 1881-93, and was appointed, April 3, 1893, Comptroller of Currency. He is a Democrat, 
and has made many speeches on the currency question, becoming prominent as a gold-standard 
advocate. In 1896 he affiliated with the National (gold-standard) Democrats. He remained in 
office until the end of 1897, becoming, January 1, 1898, president of the Commiercial National 
Bank of Chicago. 
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WILDERNESS RESERVES.* 

BY 

PRESIDENT ROOSEVELT. 

PAR ohle 

COUPLE of days after leaving Cot- 
tonwood Creek, where we had spent 

several days, we camped at the Yellow- 
stone Cafion below Tower Falls. Here 
we saw a second band of mountain 
sheep, numbering only eight—none of 
them old rams. We were camped on 
the west side of the canon; the sheep 
had their abode on the opposite side, 
where they had spent the winter. It 
has recently been customary among 
some authorities, especially the English 
hunters and naturalists who have writ- 
ten of the Asiatic sheep, to speak as if 
sheep were naturally creatures of the 
plains rather than mountain climbers. 
I know nothing of old world sheep, but 
the Rocky Mountain bighorn is to the 
full as characteristic a mountain animal, 
in every sense of the word, as, the 
ehamois, and, I think, as the ibex. 
‘These sheep were well known to the 
road-builders, who had spent the winter 
in the locality. They told me they 
never went back on the plains, but 
throughout the winter had spent their 
days and nights on the top of the cliff 
and along its face. This cliff was an 
alternation of sheer precipices and very 
steep inclines. When coated with ice 
it would be difficult to imagine an uglier 
bit of climbing, but throughout the 
winter, and even in the wildest storms, 
the sheep had habitually gone down it 
to drink at the water below. When we 
first saw them they were lying sunning 
themselves on the edge of the cafion, 
where the rolling grassy county behind 
it broke off into the sheer descent. It 
was mid-afternoon and they were under 
some pines. After a while they got up 

and began to graze, and soon hopped 
unconcernedly down the side of the cliff 
until they were half way to the bottom. 
They then grazed along the sides, and 
spent some time licking at a place where 

there was evidently a mineral deposit. 
Before dark they all lay down again on 
a steeply inclined jutting spur midway 
between the top and the bottom of the 
canon. ‘ 

Next morning I thought I would like 
to see them close up, so I walked down 
three or four miles below where the 
cafion ended, crossed the stream, and 
came up the other side until I got on 
what was literally the stamping ground 
of the sheep. Their tracks showed 
that they had spent their time for many 
weeks, and probably for all the winter, 
within a very narrow radius. For per- 
haps a mile and a half, or two miles at 
the very outside, they had wandered 
to and fro on the summit of the cafion, 
making what was almost a well-beaten 
path ; always very near and usually on 
the edge of the cliff, and hardly ever 
going more than a few yards back into 
the grassy plain-and-hill country. 
Their tracks and dung covered the 
ground. They had also evidently de- 
scended into the depths of the canon 
wherever there was the slightest break 
or even lowering of the upper line of 
basalt cliffs. Although mountain sheep 
often browse in winter, I saw but few 
traces of browsing here; probably on 

the sheer cliff side they always got some 
grazing. 
When I spied the band they were lying 

not far from the spot in which they had 
lain the day before, and in the same po- 
sition on the brink of the cafion. ‘They 
saw me and watched me with interest 
when I was two hundred yards off, but 
they let me go up within forty yards and 
sit down ona large stone to look at them 
without running off. Most of them 
were lying down, but a couple were 
feeding steadily throughout the time I 
watched them. Suddenly one took the 
alarm and dashed straight over the cliff, 

Copyiight, 1904, by the Forest and Stream Publishing Co., through whose special permis- 
sion this article is reprinted here. 
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the others all following at once. I ran 
after them to the edge in time to see the 
last yearling drop off the edge of the 
basalt cliff and stop short on the sheer 
slope below, while the stones dislodged 
by his hoofs rattled down the canon. 
They all looked up at me with great in- 
terest and then strolled off to the edge 
of a jutting spur and lay down almost 
directly underneath me and some fifty 
yards off. That evening, on my return 
to camp, we watched the band make its 
way right down to the river bed, going 
over places where it did not seem possi- 
ble a four-footed creature could pass. 
They halted to graze here and there, 
and down the worst places they went 
very fast with great bounds. It wasa 
marvelous exhibition of climbing. 

After we had finished this horseback 
trip we went on sleds and skis to the 
upper Geyser Basin and the Falls of the 
Yellowstone. Although it was the third 
week in April, the snow was still sev- 
eral feet deep, and only thoroughly 
trained snow horses could have taken 
the sleighs along, while around the Yel- 
lowstone Falls it was possible to move 
only on snowshoes. ‘There was very 
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little life in those woods. We saw an 
occasional squirrel, rabbit, or marten, 
and in the open meadows around the 
hot waters there were geese and ducks, 
and now and then a coyote. Around 
camp Clark crows and Stellar’s jays, 
and occasionally magpies, came to pick 
at the refuse, and, of course, they were 
accompanied by the whiskey jacks, with 
their usual astounding familiarity. At 
Norris Geyser Basin there was a perfect 
chorus of bird music from robins, pur- 
ple finches, juncos, and mountain blue- 
birds. In the woods there were moun- 
tain chickadees and nuthatches of va- 
rious kinds, together with an occasional 
woodpecker. In the northern country 
we had come across a very few blue 
grouse and ruffed grouse, both as tame 
as possible. We had seen a pigmy owl 
no larger than a robin sitting on top of 
a pine in broad daylight and uttering, 
at short intervals, a queer, un-owllike 
cry. 

The birds that interested us most 
were the solitaires, and especially the 
dippers or waterousels. We were fortu- 
nate enough to hear the solitaires sing, 
not only when perched on trees, but on 

MOUNTAIN SHEEP AT CLOSK QUARTERS. 
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the wing, soaring over a great cafion. 
The dippers are, to my mind, well-nigh 
the most attractive of all our birds. 
They stay through the winter in the 
Yellowstone because the waters are in 
many places open. We heard them 
singing cheerfully, their ringing melody 
having a certain suggestion of the win- 
ter wren’s. Usually they sang while 
perched on some rock on the edge or in 
the middle of the stream, but some- 
times on the wing. In the open places 
the western meadow larks were also 
uttering their singular, beautiful songs. 
No bird escaped John Burroughs’ eye ; 
no bird note escaped his ear. 

On the last day of my stay it was ar- 
ranged that I should ride down from 
Mammoth Hot Springs to the town of 
Gardiner, just outside the park limits, 
and there make an address at the laying 
of the corner-stone of the arch by which 
the main road is to enter the park. 
Some three thousand people had gath- 
ered to attend the ceremonies. A little 
over a mile from Gardiner we came 
down out of the hills to the flat plain. 

From the hills we could see the crowd 
gathered around the arch waiting for 
metocome. We put spurs to our horses 
and cantered rapidly toward the ap- 
pointed place, and on the way we passed 
within forty yards of a score of black- 
tails, which merely moved to one side 
and looked at us, and within a hundred 

yards of half a dozen antelope. To any 
lover of nature it could not help being 
a delightful thing to see the wild and 
timid creatures of the wilderness ren- 
dered so tame, and their tameness in the 

immediate neighborhood of Gardiner, 
on the very edge of the park, spoke 
volumes for the patriotic good sense of 
the citizensof Montana. Major Pitcher 
informed me that both the Montana and 
Wyoming people were cooperating with 
him in zealous fashion to preserve the 
game and put a stopto poaching. For 
their attitude in this regard they deserve 
the cordial thanks of all Americans in- 
terested in these great popular play- 
grounds, where bits of old wilderness 
scenery and the old wilderness life are 
to be kept unspoiled for the benefit of 
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ur children’s children. Eastern peo- 
le, and especially eastern sportsmen, 
eed to keep steadily in mind the fact 
hat the westerners who live in the 
icighborhood of the forest preserves are ” 
he men who, in the last resort, will 
letermine whether or not these preserves 
re to be permanent. They can not in 
he long run be kept as forest and game 
eservations unless the settlers round- 
bout believe in them and heartily sup- 
ort them,and the rights of these settlers 
nust be carefully safeguarded, and they 
nust be shown that the movement is 
eally in their interest. The eastern 
portsman who fails to recognize these 
acts can do little but harm by advocacy 
f forest reserves. 

It was in the interior of the park, at 
he hotels beside the lake, the falls, and 
he various geyser basins that we would 
lave seen the bears had the season been 
ate enough, but unfortunately the bears 
vere still for the most part hibernating. 
Ve saw two or three tracks, and found 
ne place where a bear had been feeding 
yn a dead elk, but the animals them- 
elves had not yet begun to come about 
he hotels. Nor were the hotels open. 
No visitors had previously entered the 
ark in the winter or early spring, the 
couts and other employés being the 
nly ones who occasionally traversed it. 
_was sorry not to see the bears, for the 
ffect of protection upon bear life in the 
Yellowstone has been one of the phe- 
lomena of natural history. Not only 
1ave they grown to realize that they are 
afe, but, being natural scavengers and 
oul-feeders, they have come to recog- 
ize the garbage heaps of the hotels as 
heir special sources of food supply. 
[Throughout the summer months tbey 
‘ome to all the hotels in numbers, usu- 

illy appearing in the late afternoon or 
-vening, and they have become as in- 
lifferent to the presence of men as the 
leer themselves—some of them very 
nuch moreindifferent. They have now 
aken their place among the recognized 
sights of the park, and the tourists are 
1early as much interested in them as in 
he geysers. 

It was amusing to read the proclama- 
ions addressed to the tourists by the 
oark management, in which they were 

J 

solemnly warned that the bears were 
really wild animals, and that they must 
on no account be either fed or teased. 
It is curious to think that the descend- 
ants of the great grizzlies, which were 
the dread of the early explorers and 
hunters, should now be semi-domesti- 
cated creatures, boldly hanging around 
crowded hotels for the sake of what they 
can pick up, and quite harmless so long 
as any reasonable precaution is exer- 
cised. They are much safer, for in- 
stance, than any ordinary bull or stal- 
lion, or even ram, and in fact there is 
no danger from them at all unless they 
are encouraged to grow too familiar or 
are in some way molested. Of course 
among the thousands of tourists there 
is a percentage of thoughtless and fool- 
ish people, and when such people go out 
in the afternoon to look at the bears feed- 
ing they occasionally bring themselves 
into jeopardy by some senseless act. The 
black bears and the cubs of the bigger 
bears can readily be driven up trees, and 
some of the tourists occasionally do this. 
Most of the animals never think of re- 
senting it; but now and then one is run 
across which has its feelings ruffled by 
the performance. In the summer of 
1902 the result proved disastrous to a 
too inquisitive tourist. He was travel- 
ing with his wife, and at one of the 
hotels they went out toward the garbage 
pile to see the bears feeding. The only 
bear in sight was a large she, which, as 
it turned out, was in a bad temper be- 
cause another party of tourists a few 
minutes before had been chasing her 
cubs up atree. The man left his wife 
and walked toward the bear to see how 
close hecould get. When he was some 
distance off she charged him, whereupon 
he bolted back towards his wife. The 
bear overtook him, knocked him down 
and bit him severely. But the man’s 
wife, without hesitation, attacked the 

bear with that thoroughly feminine wea- 
pon, an umbrella, and frightened her 
off. The man spent several weeks in 

the park hospital before he recovered. 

Perhaps the following telegram sent by 

the manager of the Lake Hotel to Major 

Pitcher illustrates with sufficient clear- 

ness the mutual relations of the bears, 

the tourists, and the guardians of the 
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public weal in the park. The original 
wassent me by Major Pitcher. Itruns: 

‘“ LAKE, 7—-27-'03. 
‘“ Major PircHER, Yellowstone: 

‘‘As many as seventeen bears in an 
evening appear on my garbage dump. 
Tonight eight or ten. Campers and 
people not of my hotel throw things at 
them to make them run away. Ican 
not, unless there personally, control this. 
Do you think you could detail a trooper 
to be there every evening from say six 
o'clock until dark, and make people re- 
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kitchen. One completely terrorized a 
Chinese cook. It would drive him off 
and then feast upon:whatever was left 
behind. When»a:big bear begins to act 
in this way or-to show surliness it is 
sometimes necessary to shootit. Other 
bears are tamed until they will feed out 
of the hand, and will come at once if 
called. Not only have some of the 
soldiers and scouts tamed bears in this 
fashion, but occasionally a chambermaid 
or waiter girl at one of the hotels has 
thus developed a bear as a pet. 

main behind danger line laid out by 
Warden Jones? Otherwise I fearsome 
accident. The arrest of one or two of 
these campers might help. My own 
guests do pretty well as they are told. 

JAMES BARTON KEY.”’ 
ea. i,” 

Major Pitcher issued the order as re- 

quested. 

At times the bears get so bold that 
they take to making inroads on the 

AND BEAR. 

The accompanying photographs 

only show bears very close up, with men 
| } = Oe eae et yh A coe 

standing by within a few yards of them, 

but thev also show one bear being fed 
e > 1 . Wena g RA: 

from the piazza by a cook, and another 
. see ge Oe ae teen 

standing beside a particular friend, a 

chambermaid in one of the hotels. In 

these photographs it will be seen that 

S 
ik . ; a , i, Sees - 

ome are grizzlies and some black bears. 

This whole episode ot 
ae | ey xt Yellowstone is so ext! 

well worth whi “<4 1 
Wi ne 

yy iid VO 
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COOK AND BEAR. 

who has the right powers and enough 
time to make a complete study of the 
life and history of the Yellowstone 
bears. Indeed, nothing better could be 
done by some of our outdoor faunal 
naturalists than to spend at least a year 
in the Yellowstone, and to study the life 
habits of all the wild creatures therein. 
A man able to do this and to write 
down accurately and interestingly what 
he has seen would make a contribution 
of permanent value to our nature liter- 
ature. 

In May, after leaving the Yellow- 
stone, I visited the Grand Cafion of 
the Colorado and spent three days camp- 
ing in the Yosemite Park with John 
Muir. It is hard to make comparisons 
among different kinds of scenery, all of 
them very grand and very beautiful ; 
yet personally to me the Grand Cafion 
of the Colorado, strange and desolate, 
terrible and awful in its sublimity, 
stands alone and unequaled. I very 
earnestly wish that Congress would 
make it a national park, and I am sure 

that such course would meet the appro- 
bation of the people of Arizona. As to 

the Yosemite Valley, if the people o 
California desire it, as many of then 
certainly do, it also should be taken by 
the national government to be kept a: 
a national park, just as the surround 
ing country, including some of th 
groves of giant trees, is now kept. 

John Muir and I, with two packer: 
and three pack mules, spent a delight 
ful three daysin the Yosemite. Th 
first night was clear, and we lay in thi 
open on beds of soft fir boughs among 
the giant sequoias. It was lke lying 
in a great and solemn cathedral, fa 
vaster and more beautiful than any 
built by the hand of man. Just a 
nightfall I heard, among other birds 
thrushes which, I think, were Rocky 
Mountain hermits—the appropriate 
choir for such a place of worship. Nex 
day we went by trail through the woods 
seeing some deer, which were not wild 
as well as mountain quail and blue 
grouse. In the afternoon we struck 
snow, and had considerable aifficulty 
in breaking our own trails. A snow 
storm came on toward evening, but we 
kept warm and comfortable in a grove 
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of the splendid silver firs—rightly named 
magnificent—near the brink of the 
wonderful Yosemite Valley. Next day 
we clambered down into it and at night- 
fall camped in its bottom, facing its 
giant cliffs over which the waterfalls 
thundered. 

Surely our people do noi understand 
even yet the rich heritage that is theirs. 
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There can be nothing in the world 
more beautiful that the Yosemite, its 
groves of giant sequoias and redwoods, 
the Cafon of the Colorado, the Cafion 
of the Yellowstone, the three Tetons: 
and the representatives of the people 
should see to it that they are preserved 
for the people forever, with their ma- 
jestic beauty all unmarred. 

Geel TREE SEED COLLECTING IN NEW 
MEXICO. 

DESCRIPTION OF THE METHODS FOLLOWED IN 
GATHERING SEED FOR USE IN PLANTING ON 
THE NEBRASKA SAND HILL FOREST RESERVES. 

BY 

WILLIAM H. MAST, 
BUREAU OF FORESTRY. 

ARRIVED at Glorieta, New Mex- 
ico, September 4, 1903. My object 

in going to the region was to investi- 
gate the seed crop, find suitable places 
for collecting, and to collect forest-tree 
seeds, principally western yellow pine, 

A couple of days’ riding was sufficient 
to show me that red cedar ( /uniperus 
virginiana), one-seed juniper (/zn27perus 
monosperma), and pifion pine (/%nus 
edulis) are confined to the lower parts 
of the mountains, while the western 
yellow pine (Pizzas ponderosa), red fir 
(Pseudotsuga taxifolia), and white fir 
(Abies concolor) occur at higher eleva- 
tions, and the limber pine (Pinus flex- 
wis) and blue spruce (Picea parryana) 
at still higher elevations near the timber 
line. 

The altitude of Glorieta is nearly 
7,500 feet. Immediately to the south 
a large mesa rises about 500 feet above 
the town. This mesa is covered with 
pifion pine, interspersed with western 
yellow pine. The Pecos River valley 
at the foot of the mesa has a scattered 
growth of pifion and red cedar, nearly 

all of which is low and shrubby. Only 
a small per cent of these trees are more 

_ than fifteen feet high and many do not 

reach ten feet. The soil is a reddish 
adobe, containing small boulders; also 
deposits of sandstone and limestone. 

At this time special attention was 
given to pifion pine, as its cones ripen 
earlier than those of most of the other 
species. Diligent searching revealed 
that the crop was very light in that lo- 
cality. The trees, which were bearing, 
had an extremely poor quality of cones. 
They were small, with only two or three 
seeds developed, and often these were 
infertile. Some cones had been infested 
and destroyed by insects. The pine 
birds were beginning to take the better 
cones. ‘The white fir, red fir, and west- 
ern yellow pinecones were not ripe, so it 
was thought best to go to another local- 
ity. Accordingly I went to Santa Fé. 

The low hills for several miles in 
every direction from Santa Fé are cov- 
ered with red cedar and one-seed juni- 
per, with some pifion pine, while the 
higher mountain slopes have red fir and 
western yellow pine, with a great deal 
of white fir in the canyons and stream 
beds. It was found that one-seeded 
juniper seed could be obtained without 
going far from Santa Fé, although only 
a small per cent of the trees were bear- 
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ing. Several days were spent collect- 
ing this species. 

Upon returning to Glorieta some days 
later, the collecting of pifion pine seed 
was begun. ‘This was followed by the 
collecting of red fir, white fir, limber 
pine, blue spruce, and western yellow 
pine. During this time more one-seed 
juniper was obtained near Santa Fé, 
and also small amounts of red cedar 
were gathered near Glorieta. 

METHODS OF COLLECTING. 

One-seed juniper (Juniperus mono- 
sperma).—Almost the entire amount of 
seed of this species collected was ob- 
tained within three miles of the city 
of Santa Fé. The trees were of low, 
brush-like form, from four to eight feet 
high. A piece of canvas was spread 
beneath the tree, and cards were used to 

remove the berries from the branches. 
The cards were of simple construction, 
each consisting of a soft wood board 
eight inches long by four inches wide, 
with one end shaped intoa handle anda 
row of eight-penny nails driven through 
the board at the other end. ‘The nails 
were arranged at distances too small to 
allow berries to pass between them, 

though space enough for twigs to pass 
through. 

The berries were emptied from the 
canvas into sacks, and later worked 
over to separate the refuse material from 
them. For this purpose a sieve having 
quarter-inch mesh allowed most of the 
berries to go through, and those which 

still clung to twigs could be rubbed 
through. This sieve removed the twigs, 
and by running the berries over a sieve 
of ordinary window screen the leaves 
and dust passed through, leaving the 
berries clean. The same method was 
employed in collecting and cleaning red- 
cedar seed. 

Pinon pine (Pinus edulis). It was 
difficult to get pifion pine cones, for the 
pine birds had visited nearly all the 
trees and taken the cones which con- 
tained good seed. ‘The birds seemed to 
be able to discern accurately which ones 
contained good seed. Under some trees 
the ground was thickly strewn with 
cones from which the birds had removed 
the seed. 
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In collecting pifion cones the men 
climbed the trees, and either pulled the 
cones off or knocked them off with sticks 
and afterward gathered them into sacks. 
The cones were taken to a small log 
building, where they could be spread on 
shelves and dried. The shelves were 
three feet and five and one-half feet 
above the floor, and the heat was ap- 
plied from a large fireplace in the corner 
of the room. Four or five days with 
the room at a temperature of roo to 125 

degrees were required to open the cones. 
Then only the large cones opened, the 
small inferior ones still remaining closed. 
I consider this method an unsatisfactory 
way of removing the seed, as there is 
danger of getting the temperature so 
high at times that the seed on the upper 
shelves may be slightly roasted, or at 
least its vitality may be impaired. 

Red fir ( Pseudotsuga taxifolia).—The 
red fir cones were plentiful. Trees from 
25 to 50 feet high, with branches down 
within a few feet of the ground, were 
found more convenient to collect from 
than larger trees. The cones were 
thickest near the tips of the branches 
and in the tops of the trees. Aiftem 
climbing the tree a hooked stick was 
used to good advantage in getting hold 
of the tips of branches to draw them in 
where the cones could be pulled off with 
the hands. A stick about four feet long 
with an iron hook fastened to it was 
found quite useful. 

With the proper curve in the lower 
hook it may be used advantageously by 
pushing it along the side of a branch to 
catch and break off cones from branches 
that are too rigid to be bent toward the 
center of the tree and brought within 
reach of the hands. Usually there are 
a great many cones about the leader at 
the top of the tree, where it is too small 
to bear the weight of the picker, and 
there is danger of breaking it if it is 
bent down far enough to be reached. 
The lower hook of the tool enables the 
picker to strip the leader upward with- 
out breaking it. It is best to start at 
the top of the tree and work down, for 
in this way the cones which come from 
the upper branches and lodge on their 
way down are shaken off when the 
lower branches are being picked ; thus 
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no time is lost in dislodging cones that 
have been caught in falling. 
A portion of the red fir cones were 

dried and opened by the same method 
as employed for the pion pine. How- 
ever, opening cones by artificial heat is 
not satisfactory. Where there is bright 
sunny weather and the cones have 
reached the proper stage of maturity 
before being gathered, they will open 
within a few days by sunning. If they 
can be placed on the south side of a 
building where they will receive some 
reflected heat they will open still more 
rapidly. I believe the change of tem- 
perature due to the cooling at night to 
be beneficial. 

White fir ( Abies concolor) .—The white 
fir trees were found in the side canyons 
and sometimes in the bottom of the main 
canyons. The cones in nearly all cases, 
especially on the young trees, are found 
in thick clusters at the tops of the trees. 
As it was dangerous for the picker to 
climb so near the top of the tree, he was 
provided with a steel hook on a long 
handle to cut or break off the cones. 

The cones were taken in sacks to the 
-drying-room, where they were dried by 
artificial heat and the seed removed by 
passing the cones over asieve. A sieve 
with a quarter-inch square mesh allowed 
the seed to go through, but kept back 
the cone-scales. By use of a sieve of 
ordinary window screen and by a small 
amount of winnowing, the dust and resin 
were taken out. 

Limber pine (Pinus flexilis).—Only a 
small amount of limber pine seed was 
obtained. ‘Tosecure cones it was neces- 
sary to climb the seed tree and break 
them off with the hands or knock them 
off witha stick. The seed of this species 
was also removed by artificial heat. 
However, only a small amount was re- 
quired, as the cones were over-ripe when 

‘collected. In fact, some of the seed had 
already fallen from them before they 
reached the drying-room. Limber pine 
‘cones are usually ripe enough to be col- 
lected early in September, and the seed 
is very easily expelled when they com- 
mencetoopen. The trees of this species 
are not plentiful in the region of Glorieta, 
and those found were bearing only a 
Partial crop this year. 
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Llue spruce (Picea parryana).—In this 
region the blue spruce does not appear 
below an altitude of 9,000 feet. Like 
the limber pine, it also ripens early. 

As it was impossible for me to secure 
cones at the time of ripening, a man was 
sent into the woods in the latter part of 
October to get cones which had been cut 
down and burrowed by the squirrels. 
Several of the squirrels’ storehouses 
were found, and 7% bushels of cones 
taken fromthem. ‘These cones had been 
cut down at the proper time and covered 
with moist leaves, so that they were still 
closed and in excellent condition. A 
few days’ drying inthe sun was sufficient 
toopenthem. The seed was jarred out 
by flailing, and then run through a 
fanning mill to clean it. 

Western yellow pine (Pinus ponde- 
vosa).—The collecting of the western 
yellow pine seed was deferred till there 
could be no doubt about the cones being 
entirely ripe. A few cones were col- 
lected between October 1 and October 
10, but collecting was properly com- 
menced October 12, when half a dozen 

men began work. A few days later 
more than twenty-five laborers were col- 
lecting. Nearly all the cones were 
collected between October 12 and 26. 
Of the 1,120 bushels of cones collected, 
over 800 bushels came from trees grow- 
ing on land held by private individuals ; 
the remainder were gathered on the 
Pecos River Forest Reserve. The own- 
ers of land felled trees, picked the cones 
from them, and later cut the trees into 
tiesand.cord-wood. ‘The men were paid 
20 cents per bushel for cones delivered 
at the drying grounds. 

The cones were fully ripe, and as there 
were far too many of them to attempt 
drying by artificial heat, they were 
spread on the bare rocks and on the 
ground toopen. Onaccount of the lack 
af space on the rocks in the vicinity to 
allow the cones to be spread out thinly, 
a large drying floor was prepared on an 
old threshing floor. ‘This was a level 
dirt floor, about 40 by 50 feet, which 
had not been used for several years. 
The surface was cleaned of weeds and 
loose dirt, then well soaked with water, 
and a herd of goats driven back and 
forth over it till it was dry and hard. 
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Their sharp hoofs served well to mix the 
mud and pack it, so that when it was 
dry it presented a hard and compara- 
tively smooth surface, less liable to 
break open with large cracks than if the 
mud had been firmed with a tamper, 
then allowed to dry in the direct sun. 

Still the lack of space made it neces- 
sary to have the cones three or four 
layers deep over a large part of the 
drying grounds. The sun could have 
little effect on any except the surface 
layer. When this layer was open it 
was flailed to jar out the seed. When 
a small area was raked bare of cones 
and the seed taken up, closed cones 
were drawn over it, leaving another 
bare space for the removal of seed. In 
this way the whole pile was worked 
over, and when finished the seed had 
been swept up from all parts of the area 
and the closed cones brought to the 
surface ready for sunning. Four to 
seven days’ exposure in the direct sun 
was necessary to open the cones sufh- 
ciently to get the seed out. Each pile 
was worked from three to five times. 
This amount of handling removed nearly 
all the seed. There was, however, a 
small quantity scattered around the 
edge of the drying grounds, which could 
not be recovered; also a small amount 
was taken by the pine birds, which 
came in flocks to the cone piles. 

In sweeping up the seed from the 
ground and rocks, a great deal of dust, 
sand, and pitch was taken up with it. 
Access to a fanning mill made it pos- 
sible to separate nearly all the foreign 
material from the seed. The wings 
were not taken off till after the seed 
had reached Halsey, Nebraska. To 
separate the wings from the seed, a 
small quantity of seed in a sack was 
beaten against a stone or block of wood 
till the wings were broken off, and then 
winnowed. Byanother method a quan- 
tity of seed in a sack was laid on the 
floor and rubbed with the foot till the 
wings were ground off, then winnowed. 
Atter putting the seed through either 
of these processes, it was perfectly 
clean. A loss of twelve per cent was 
sustained in the last cleaning of the 
seed. 
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Laborers hired for collecting seed 
were Mexicans. They were paid $1 or 
$1.25 per day without board. One man 
received $1.50 per day. This man was 
a first-class worker and was put in 
charge of other laborers a portion of 
the time, and also acted as my inter- 
preter. Day labor was not used exten- 
sively in the collection of western yel- 
low-pine cones, as it was found that a 
large number of pickers could be hand- 
led with much less trouble and more 
satisfaction when paid by the bushel 
upon the delivery of the cones. This 
plan saved a large expense for trans- 
portation which would have been in- 
curred if the cones had been picked by 
day laborers, for some of them were 
hauled from points six to ten miles dis- 
tant from the drying grounds. 

Some men who could not have been 
induced to work by the day and who 
would have been worth very little if 
hired in this way were persuaded to 
commence collecting by the bushel. 
Some of these men brought in a great 
many cones, for by this arrangement 
all members of the family were allowed 
to work. Some men who had private 
holdings and usually made railroad ties 
for a living cut down trees on their 
own land and gathered the cones. 

Mexican labor is not generally very 
efficient. However, it is cheap and is 
about all that can be had in that region. 
To secure satisfactory service it is nec- 
essary to be with the men and oversee 
the work. 

The following table shows the amount 
of seed collected and the cost per pound 
of collecting each species : 

Total 
Cost 

Species. pound per 
col- 

lected. pee 

Qne-seed cedar S25 a. eee 203°)" || Sa eeaen 
Riedicedartenr. hoe ace nee 355 
BINS pruicess shes ee eee 9 -go 
Wii tebfir seco, ascents 82 -355 
edhe ey Wen ae tein ee 87 72 
lesbaKayal YorivenisWieeras csigcmn\s oc 31 Api 
Limber pine..... bau Nghe 1.47 
Western yellow pine....... 1736 23 

2165.7 
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Pento Pe THINNING: AND ITS RESULTS. 

VY 

WILLIAM F. HUBBARD, 
FIELD ASSISTANT, BUREAU OF FORESTRY. 

Peet — THR RESULMROr. DINNING: 

HE Forest Academy at Tharandt 
has one of the oldest and most 

systematically carried out thinning ex- 
periments in Germany.* The stand is 
Scotch pine and belongs to the first- 
quality class. This tract was taken 
under observation in 1862, and since 
1863 has received systematic thinnings 
in five-year periods. Three grades have 
been used—A, B,and C. The A grade 
only removes class V4, and may there- 
fore hardly be called a thinning at all; 
butin B,classesV4, Va,and I Véaretaken, 
and in C, besides these also class [Va 
and part of III. The table on the fol- 
lowing page shows detailed results of 
this experiment. 

The most noticeable fact in this table 
is the comparative lack of result in the 
B thinning. On the other hand, the C 
shows a most pronounced increase in 
quality and general character over the 
unthinned area. With two hundred 
trees less to the acre, the volume is the 
same as that in the first plot, the aver- 
age tree being more than an inch greater 
in diameter and ten feet higher. This 
means that the timber is of a higher 
quality and will bring a much better 
price. There has also been an interme- 
diate yield of 1,036 cubic feet of sound 
wood against 421 cubic feet of nearly 
worthless dead wood in the unthinned 
acre. It is also clear that the damage 
from wind, insect<, etc., decreases with 
the degree of thinning, a direct answer 
to those who claim that thinning endan- 
gers the forest from windfall. 

An experiment quite similar to that 
at Tharandt was instituted at the Aus- 
trian stationin Mariabrunn.+ ‘The first 
thinnings were begun in 1882, and have 

* Kunze in Tharandter Forstl. Jahrbuch,vol. 
DPA vol. 52) p. 157: 

7 Gister Forst. & Jagdt. Zeitung, May, 1903. 

been carried on in five-year periods to 
the present. The species is Austrian 
black pine (Pins lavicio austriaca), and 
the thinnings are designated I, II, and 
III, corresponding very closely to the 
above given A, B, and C. A light in- 

crement cutting is also included, desig- 
nated by IV. This is out of the pale 
of thinning, but incidentally shows a 
poor result compared with III. The 
accompanying plate, taken from a pho- 
tograph, shows the diameter growth of 
the average tree inveachwerade: | The 
increased growth of III over I is very 
noticeable. On the other hand, IT also 
shows very well. 

As the result of a very greatly in- 
creased interest in this subject, which 
commenced about 1885, Prof. Buehler, 
then head of the Swiss Forest Experi- 
ment Station at Zurich,* began an elabo- 
rate experiment in thinning where four 
degrees were tested. These were desig- 
nated by A, B, C, and D, corresponding 

to the table given in the preceding arti- 
cle. A total number of 254 experimental 
plots,averaging about an acre each, were 
laid out in spruce, silver fir, and beech, 
and all trials were rigorously carried out 
by the same system. Since that time 
other areas have been taken on, but, for 

the sake of brevity, only the outcome of 
a series of spruce thinnings in the Sihl- 
wald will be discussed. The table on 
page 315 is a summary of the main re- 

sults. 
In this experiment the degrees of thin- 

ning differ slightly from those given in 
the preceding table. The A thinning 
approaches the B thinning at Tharandt, 
the Swiss B thinning lies between the 
German B and C, and the Swiss C 
slightly exceeds the C at Tharandt. 

* Mitt. d. Schw. Centralanstalt f. d. Forstl. 
Versuchswesen, vol. 3, p. 7, and vol. vii, p. I. 

(313) 
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At first glance the B thinning seems to 
give the greatest volume, but the num- 
ber of trees is not much less than that in 
A, and therefore the quality and price is 
not radically bettered. On the other 
hand, C has 4ootrees to the acre less than 
A, with a greater actual volume of 400 
cubic feet standing, exclusive of 1,400 
cubic feet more yield in the thinnings. 
It is also evident that the D thinning is 
too severe. 

From a great mass of facts compiled in 
this report and covering about 150 ex- 
periments in all ages, certain important 
facts may be summarized. 

The volume of merchantable wood 
left after thinning has never fallen below 
the volume left after the previous thin- 
ning. 

The cleanness of bole decreases with 
the degree of thinning. It is relatively 
best in B and C. 

The greatest production of merchant- 
able timber is obtained in the grades B 
andC. ‘The best condition probably les 
between B and C, with an inclination 
toward C. (This probably corresponds 
with the C thinning at Tharandt.) 
When expressed in money value, the C 
grade shows an even better result. 

The current yearly height growth is 
better in C than any other grade of thin- 
ning. The lightly thinned area A shows 
the poorest height growth, and the in- 
crease in B is not remarkable. This 
point is clearly shown in every instance 
and is very interesting. It has been 
generally held that close- grown trees are 
very much stimulated in height growth, 
but these figures prove that a reasonable 
amount of room not only increases the 
diameter, but alsothe height. Inthisa 
most important argument has been ad- 
duced in favor of thinnings. When 

grown too openly, however, the relative 

height growth falls off, as shown in the 

D thinning. 
The greater diameter growth in D 

takes place only in the lower part of the 

stem. The bole is more tapering and 

has less volume than in BorC. The 

best proportion between height and di- 

ameter is shown in C, with B closely 

following it. 
In young and middle-aged spruce 

stands the thinning should lie between 

B and C, inclining more toward C. 
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THREE GRADES OF THINNING AND A LIGHT INCREMENT CUTTING (1v). SECTIONS FROM 

THE AVERAGE TREE IN EACH SAMPLE PLOT. 

THINNINGS. 

1882 1887 

0 

From the fiftieth or sixtieth year on 
the thinning should be about the C 
grade. 

At the beginning of the last third of 
the rotation, or about the seventy-fifth 

year, the trees should be so formed and 
in such relation to each other that no 
more real thinnings are necessary. From 
this time on all the increment should be 
in the final stand. 

Stands which are in bad condition 
through lack of early thinning or other 
causes should be successively thinned to 
the C grade, as they recuperate best by 
this method. 

1892 1807 

x I 

In these experimental results no men- 
tion has been made of selection thinning. 
The only figures which deal with this 
subject known to the writer are those of 
Dr. Wimmenauer in Giessen. In 1894- 
’95 he began the comparison with ordi- 
nary B and C thinnings with the Borg- 
greve method and éclaircie par le haut 
or ordinary selection thinning. Borg- 
greve’s method takes out that part of 
the dominant stand which is merchant- 
able in the expectation of developing 
dominant trees from the suppressed 
members of the forest. 

After the first five-year period, in 
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1897—'98, the proportionate yield of 
each method stood as follows : 

C thinning, 100 per cent. 
Borggreve, 90 per cent. 
Selection thinning, 82 per cent. 
At the second thinning, in 1902-03, 

the result had changed to: 
C thinning, roo per cent. 
Borggreve, 65 per cent. 
Selection thinning, 82 per cent. 
Although this experiment has not 

progressed far enough for definite re- 
sults, it seems already to show the im- 
practicability of the Borggreve method. 
On the other hand, the position of selec- 
tion thinning is better than the propor- 
tion would seem to evince. ‘The stand 
was heavily cut into and has not had 
time to recuperate. The general ap- 
pearance of the trees is better than by 
any method and the total increment is 
largely in the trees chosen for the final 
stand. The author expects that this 
method will finally give the best results 
of any system. 

CONCLUSION—FOREST THINNING IN 

AMERICA. 

The European results here summa- 
rized would have no interest or value in 
this country were it not for the useful 
experience which may be adapted to 
American conditions. German forestry 
is intensely conservative and has devel- 
oped very slowly. This is especially 
true in regard to thinnings, as it may 
be safely asserted that four-fifths of the 
forest land today is not thinned beyond 
the A or B grade of the Tharandt experi- 
ment. Hartig, who practically founded 
the art of forestry at the end of the 18th 
century, laid it down as an axiom that 
no dominant trees should be cut and the 
cover never broken in thinning. In 
spite of modern teaching, his influence 
seems to still live, and the average thin- 
ning yields but a comparatively small 
amount of low-grade wood. Such a 
method may pay well enough in a coun- 
try where wood is so dear as in Ger- 
many, but in America this timber could 
be removed only at a loss, and there- 
fore could not be touched at all. Hence 
itis of the greatest importance that a 
method of heavy thinning shows the 
best financial results in both the final 
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and intermediate yields. If a correct 
system gives large enough timber to 
make thinning pay, we can begin our 
experience with all the accumulated 
knowledge of Germany behind us and 
save ourselves time and trouble by com- 
miencing on the right track. 

Of course, it is evident that it is only 

possible to practice thinning in a small 
part of the American forests. Through- 
out the great lumbering regions they 
are not to be considered at all, but there 
is a large area of country in the north- 
east where thinning should often pay 
if properly managed. In parts of New 
England, New York, Pennsylvania, 
Ohio, and Indiana there are numbers of 
woodlots and timber tracts which could 
be profitably improved by systematic 
thinning. 

The tree classification is the most im- 
portant and difficult preliminary to an 
effective system. ‘The trees should be 
divided into enough classes to make 
several degrees of thinning quite dis- 
tinct from each other, and at the same 
time the division should be so broad 
that there is no doubt of the class to 
which every tree in the stand belongs. 
The classification given in Part I is not 
difficult to apply after a little practice, 
but for American conditions the follow- 
ing plan seems more advisable : 

Class I. Dominant. Trees which 
make the upper forest cover. 

a. Withsymmetrically formed crowns. 
6. With unevenly developed crowns. 
Class II. Overtopped. Trees which 

have fallen in growth below the upper 
forest cover. 

a. With crowns free to the light. 
6. With crowns directly shaded, but 

still thrifty. 
c. Dying or dead. 
Thisgrouping is less arbitrary thanthe 

other and follows nature more closely. 
Its simplicity will make it easy to apply 
to the conditions of the average wood- 
lot. ‘Trees belong to Classes I and II 
only in relation to their immediate 
neighbors. An individual which from 
its size belongs to Class II in one part 
of the forest may be in Class I where 
the general average is smaller. 

As wood is cheap and labor dear, it 
follows that thinning will not pay until 
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the timber has reached some size. In 
the foregoing section it was shown that 
such woods do best when thinned to 
the C grade, which also yields a good 
amount of merchantable wood. ‘The 
selection system, however, also shows 
well, and as a paying result is the first 
consideration for the average American 
thinning, it will be wise to combine the 
methods and cut the greatest amount 
of timber compatible with the best final 
vield. 

BEFORE THINNING 

BET 

BEET 

STANDING 

ee. STANDING 
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there are probably many cases where 
woodlot owners are willing to make a 
reasonable outlay. In twenty-year-old 
growth or thereabouts, remove most of 
Class II and take out those specimens 
of Class 16 and a which are noticeably 
crowding the better members of the 
same class. Cut all trees which have 
started a few years before the others 
and have grown up branchy or badly 
formed. If the mixture needs regula- 
tion, this isthe time to attemptarm 

ARTER: HIN huis 

EO) a of 9 
FROM CLASSI 

FROM CLASS IL 1) 

THINNING IN 27-YEAR-OLD PLANTED WHITE PINE. 

Kvery woodlot has different condi- 
tions, but there are a few general points 
which may be discussed in broad lines 
and which are applicable to all. True 
thinnings are only possible in stands 
of fairly thrifty growth which have a 
good cover. Ragged and sparse woods 
must be built up by improvement cut- 
tings, which are not here considered. 

A. Thinning a Sapling Stand.— 
There are not many places where it 
would pay to thin in young forests, but 

The cover should not be broken more 
than temporarily. 

B. Thinning in Pole Stands.—ITf thrifty 
forest has got well into the pole stage 
without a thinning, there will be con- 
siderable wood for removal. Select 
particularly thrifty, well-formed trees 
from Class Ta and set them free to a 
reasonable extent on all sides by re- 
moving any class which presses them. 
Bring the remaining members of la 
and 6 into a good relative position by 



1904 

judicious thinning, and remove all of 
IIc, leaving Ila and 4 for a ground 
cover. These latter are too small to 
take out profitably, and yet, by allow- 
ing them to remain for cover, more of 
the paying sizes in Ia and 4 can be re- 
moved. The accompanying diagram 
represents a trifle more than four square 
rods of twenty-seven-year old white pine 
which has been thinned by this method. 
The selected trees are from 12 to 15 
feet apart. It isexpected that the final 
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stand will be recruited from these, but if 
anything happens to some of them other 
members left from Class I will take their 
places. A similar but less radical method 
can be applied toa pole thinning which 
has been thinned in the sapling stage. 

Thinning has little effect after the 
period of most vigorous growth. Ifthe 
stand has become mature without thin- 
ning it will probably be best to make a 
light increment cutting or successive 
cuttings for reproduction. 

Pete COLORADO RIVER. 

WITH ITS TRIBUTARIES MAY BE USED 
TO RECLAIM ARIZONA ARID LANDS. 

FIELD party consisting of mem- 
bers of the U. S. Geological 

Survey, under the direction of Assist- 
ant Hngineer James G. Camp, has made 
an investigation of the possibilities of 
irrigation on the Little Colorado River, 
in Arizona. 

The Little Colorado River drains: 
nearly 9,000 square miles in northeast- 
ern Arizona and 6,000 square miles of 
territory in northwestern New Mexico, 
making a total drainage area of 15,000 
square miles tributary to the river above 
Winslow, Arizona. This drainage basin 
extends from the Mogollon Mountains 

on the south to the Salahkai Mesa on 
the north, and eastward to the Conti- 
nental Divide. There are two flood 
seasons—the spring flood, due to the 

melting of snow on the mountain slopes, 
and the fall flood from the late summer 
rains. 

The surface of most of this area is 
either red or blue clay on the lower 
slopes and a solid sand or lava rock 
partially covered with sod. The latter 
covers 50 per cent of the mountain and 
foothill slopes. As no measurements 
of the flow of the Little Colorado nor 
its tributaries have been made during 

WESTERN PLAIN COVERED WITH SAGE BRUSH, BEFORE IRRIGATION. 
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the flood seasons, the amount of water 

available is entirely conjecture, but it is 
known to be very great at times and 
very small at others, being often en- 
tirely dry at places. From these con- 
ditions it is very evident that any reli- 
able system of irrigation must depend 
on reservoirs, not only to hold the 
spring waters for midsummer use, but 
to carry the surplus of waters of a maxi- 
mum year through a series of from 
three to five years to meet the condi- 
tions of drouth which sometimes pre- 
vail. 

At present only a small area of land 
is irrigated along the Little Colorado 
River, there being small tracts of from 
1,000 to 3,000 acres farmed by irriga- 
tion and scattered Mexican ranches con- 
sisting of only a few acres of garden 
and meadow. Approximately 16,000 
acres are irrigated at present, but a 
large part of these lands lack water 
through July and August. This diff- 
culty has been partly met by small res- 
ervoirs, but faulty construction and the 
resultant frequent breaking of dams 
make these reservoirs expensive and of 
but little real benefit. 

In the valley of the Rio Puerco, the 
main tributary, are several fine bodies 
of land, but the fact that there are no 
reservoir sites above them renders them 
unavailable unless the underflow can be 
pumped onto them. Below the junc- 
tion of the Rio Puerco and the Little 
Colorado is a valley from one to five 
miles wide, part of which is fertile, cul- 
tivable land, and below Winslow this 

valley widens out to eight miles in width 
and has a fine sand loam soil. 

Zuni River and Cottonwood Wash 
drain considerable areas, mostly ‘‘ bad 
lands,’’ but their flow can not be de- 
pended upon, much of the time becom- 
ing lost in the soil, and at all times car- 
rying so much silt as to make the storage 
of their waters impracticable. 

The winters are not severe and the 
summers are hot and dry. Originally 
this section was a fine grass country, 
supporting large herds of cattle, but 
excessive pasturing of sheep and sev- 
eral dry seasons nearly ruined it asa 
grazing country. Alfalfa is the prin- 
cipal crop, but sorghum, corn, barley, 
and wheat give fair yields. Gardens 
and sugar beets do well, and fruit trees 
grow well, although the late frosts are 
injurious. Owing to the mild winters 
the main crops will always be forage. 

Several dam sites were found, canal 
lines run, and estimates of cost made 

after thorough investigations of all the 
features. A general summary of the 
report shows that a storage capacity for 
428,440 acre feet can be obtained ; that 
there are 161,000 acres of agricultural 
land so situated that it could be irrigated 
from this system ; that under irrigation 
this land will produce profitable crops, 
and that there is a market for these 
products. Todetermine accurately how 
many acres could be irrigated and the 
cost of this irrigation it will be necessary 
to establish gaging stations to obtain the 
needed data on the water supply and to 
make tests for silt and evaporation. 

FOREST PLANTING IN WESTERN KANSAS. 

R. 5S. KELLOGG, 
BUREAU OF FORESTRY. 

OREST planting along the eastern 
border of the Great Plains began 

years ago and has resulted in abundant 
success. Agriculture is pushing steadily 
westward, however, and where in 1873 
the buffalo held almost unmolested sway, 

a single county raised nearly 4,000,000 
bushels of wheat in 1903. The cattle- 
man succeeded the buffalo, and he in 
turn will be dispossessed until much of 
the ‘{ short-grass country’’ is under the 
plow. Given a soil having the great 
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depth and fertility of that in western 
Kansas, together with an average an- 
nual precipitation of nearly 20 inches, 
even though it be somewhat periodic, 
it is safe to predict that American inge- 
nuity and perseverance will eventually 
conquer. The sod-house days of ’87 
are past, and there is now a healthy, 

steady growth. The present settler 
comes here with a knowledge of condi- 
tions and the determination to master 
them. Improved methods of cultiva- 
tion and drouth-resisting crops are being 
tried. The cattleman has found that he 
can raise sorghum and Kaffir corn prac- 
tically every season, and that it pays 
better to feed his stock during the win- 
ter than to let them ‘‘rough it through’”’ 
in the old-fashioned way. In the creek 
and river valleys alfalfa is being grown 
without irrigation clear to the Colorado 
line, and with the alfalfa go the dairy 
cow and the cream ‘can. 

It is unnecessary to enter upon any 

discussion of the causes of the well-nigh 
total lack of treesonthe Plains. What- 
ever may be the reasons for the absence 
of natural forests, experience has proved 
that to a considerable degree artificial 
ones may be made to take their place. 
The generally accepted ratio is that for 
the best agricultural conditions one- 
fourth of the country should be forested. 
There is little likelihood that half this 
amount willever be attained in western 
Kansas ; yet the planting that will be 
done as the state increases in age and 
wealth will be sufficient to greatly mod- 
ify the landscape and supply many do- 
mestic purposes. In favored localities 
commercial returns may be expected; 
elsewhere the recompense to the planter 
will be in the form of increased comfort 
and convenience. 

The most extensive early plantings 
were on the timber claims. They gen- 
erally resulted in failure because of 
wrongly chosen species and neglect. 
The man who made a timber-culture 
filing did so to get a quarter section of 
land, not because he cared for trees or 
knew anything aboutthem. If he could 
evade the law and prove up without any 
trees whatever, he was quite likely to 
think himself that much ahead. There 
were some well-planted and conscien- 
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tiously-cared-for claims ; they speak for 
themselves today. The majority, how- 
ever, came to little or nothing, and, after 
various modifications, the law was re- 
pealed in 1891. 

The planter now plants because he 
wants trees and realizes their value; con. 

sequently he will be more careful in hi: 
choice and give more after attention than 
did his predecessors. “A close examina. 
tion of the country leaves little room fo 
doubt concerning the success of forest 
planting in western Kansas if the species 
are intelligently selected and properly 
cared for. The attempt has been to make 
it conservative and practical rather thar 
theoretical. It is written wholly from < 
non-irrigation standpoint, not because 
the writer does not believe in irrigatior 
wherever possible, but because there 1: 
small prospect that large upland areas o: 
the region willever be irrigated. Since 
it is safe to say that the majority of the 
forest-tree planters will not irrigate, the 
species and methods suited to their need: 
are described. Those who are so fortu 
nately situated as to have artificial wate: 
can get correspondingly better result: 
with the same species, besides having 
others that can not be grown at all with 
out irrigation. 

WHERE TO PLANT. 

In a naturally treeless region there 1: 
need for planting almost everywhere 
Trees should be planted around houses 
sheds, corrals, and garden patches fot! 
protection and ornament; planted 1 
groves for posts, fuel, and the number 
less uses which a stick of timber sup 
plies ; planted in parksand along streets 
because trees are a great factor in mak. 
ing a town ‘‘a good place to live in ;’ 
planted in school-house, church, anc 
court-house yards, so that public build 
ings shall not suffer by comparison wit 
private ones, and planted for commercia 
purposes wherever possible, since a gooc 
plantation will afford a steady income 
aside from much pleasure and convent 
ence. 

While general soil conditions vary 
little throughout western Kansas, there 

is abundant room for the selection 0: 
situations in which to plant. Trees 
like other forms of vegetation, respond 
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quickly to good soiland moisture. The 
species which will grow on the uplands 
may be depended upon to do as well or 
better in the valleys, but the reverse case 

is far from being true. Hundreds of 
failures in upland planting in Kansas 
and Nebraska have resulted simply 
because the cottonwood, willow, soft 
maple, and box elder of the lowlands 
were expected to thrive in the drier 
situations. Some trees, the hackberry 
and elm, for instance, which grow natur- 
ally along water-courses, do well under 
cultivation on the upland, while others 
found in company with the hardy species 
fail entirely when the change is at- 
tempted. 

The experimental stage has passed, 
and now the planter can use species 
whose worth has been proven, whatever 
his locality. There are local depressions 
on the upland which catch considerable 
run-off, and so are suited to species 
which need more than the normal pre- 
cipitation of the region. 
on the high upland of Wallace county 
the writer was surprised one day to find 
a row of black walnuts, neglected in the 

sod, yet looking well and bearing nuts. 
It was the result of the haphazard plant- 
ing of some settler who had long since 
departed and of whose sod house only 
a heap of dirt remained. The explana- 
tion was simple. A cattle trail and 
wheel tracks served to conduct the rain- 
fall down the gentle grade to a shallow 
basin, and the instant the point was 
passed where water collected occasion- 
ally, only a few small stumps were left 
to tell the tale of drouth and disaster. 
Nearly every quarter section has some 
spot of an acre or more of this character 
which could be profitably utilized for 
tree planting. By putting the moisture- 
requiring species in the favored situa- 
tions and the drouth-resisting ones else- 
where, the planter’s range of choice is 
extended with most beneficial results. 

HOW TO PLANT. 

For plantations of the common broad- 
leaf species, one-year-old seedlings are 
best to use, since they are easier han- 
dled and much cheaper than older trees. 
They ordinarily run from one to two feet 
high, and have no branches to speak 

In such a place 

FORESTRY AND IRRIGATION 323 

of, so that little pruning is required. 
If the ground has been well prepared 
and is moist, the setting can be done 
very rapidly. A man and a boy work 
well together. The boy carries the 
trees and hands them to the man as 
wanted. The latter sets his spade full 
length in the ground, throws the handle 
forward, sticks a seedling in behind the 

blade, removes the spade, steps firmly 
with both feet on the ground around 
the tree, and the operation is complete, 
the whole thing not taking more than 
half a minute. A number of seedlings 
can be carried in a bucket partially filled 
with water or in a basket, with a wet 
cloth covering the roots, the remainder 
of the stock being left heeled in until 
needed. Another rapid method is to 
plow a furrow where the row of trees 
is wanted, lay them against the side of 
it, cover with a hoe, and tramp firmly. 
The remaining dirt can be thrown back 
with a cultivator. 

Of course, it should be distinctly un- 
derstood that these methods are only for 
the common broadleaf species when the 
right conditions exist, and will result 
in failure when applied to larger trees 
orevergreens. The important thing in 
all cases is to have the soil come into 
close contact with the roots; otherwise 
the air will get in and dry out both soil 
and roots. It is a good practice to set 
deep enough so that when the operation 
is finished the trees stand in a shallow 
depression. This will catch the rain 
and materially increase the chances of 
success in a dry season. An essential 
element in planting is suitable weather. 
Occasionally there are springs in west- 
ern Kansas when it is altogether useless 
to set trees unless water can be supplied 
whenever needed. The planter who 
raises his own seedlings can take ad- 
vantage of favorable conditions, have 
his trees perfectly fresh, and set when 

he pleases, or even let them wait until 
another year. 

CULTIVATION. 

Successful forest planting on the 
plains, where the rainfall is light and 
the evaporation great, depends largely 
upon the proper cultivation of the plan- 
tation. Nature has bountifully pro- 
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vided us with a deep, rich, easily worked 
soil, which the farmer is learning how 
to utilize best. The abundant crops 
which are sometimes produced with the 
poorest methods of cultivation have 
tempted many to use more land than 
could be well handled, but experience 
is proving that for a succession of years 
there is no question about the increase 
in financial returns to be secured by 
better systems of culture. The wheat- 
grower formerly thought that if he 
plowed his ground once in two or three 
years he was doing well enough. Now 
he has discovered that it pays to plow 
every year. Similarly the early tree 
planters often set their trees carelessly 

and left them to struggle unaided with 
dry weather and native vegetation. 
Now the planter knows that trees, too, 
respond most encouragingly to good 
cultivation. 

The object of cultivation is twofold : 
First,to prevent the growth of weedsand 
grass; second, to conserve soil moisture. 
The natural supply of moisture inwestern 
Kansas is sufficient for the needs of sev- 
eral species of trees, provided it is fully 
utilized by the trees and not allowed to 
escape through evaporation or be di- 
verted by weeds and grass. here is 
not enough to warrant any wasting. 

Before the trees are set the ground 
should be thoroughly worked and put 
into good condition. Virgin sod, un- 
less very sandy, should be broken and 
farmed to other crops for two or three 
years prior to the planting of the trees. 
Deep plowing, followed immediately by 
the harrow, saves moisture and makes 
the soil easily penetrable by the roots. 
After setting, cultivation should be shal- 
low and frequent. An ideal method is 
a surface cultivation as soon as possible 
afterevery rain. ‘The nearer this ideal 
is approached the better the results will 
be. The dust mulch is the best mulch 
of all to save the moisture already in 
the ground and keep the soil in good 
condition to receive the next that comes. 

The advantage to be gained by long 
continued cultivation of a forest planta- 
tion makes a rather wide spacing advis- 
able, and with some species will neces- 
sitate some pruning of the lower limbs. 
The wide spaces between the rows, how- 
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ever, can be largely compensated for by 
setting closer in them. The common 
spacing of plantations under the pro- 
visions of the Timber Culture Act was 
4 by 4 feet. Trees set this way could 
be cultivated for only avery short time. 
A 2 by 8spacing gives the same number 
per acre and permits much more satis- 
factory cultivation For species which 
need more room, a 3 by 8 or 4 by 8 
spacing can be used at first, while with 
increasing age and size the space re- 
quired for cultivation can be obtained 
by thinning. The less cultivation that 
is to be given to the plantation the 
thicker the trees should be set. Where 
the soil moisture is not conserved by 
cultivation, the stand must be thick 
enough to finally establish forest con- 
ditions of shade and litter, if the plan- 
tation is to succeed. .It is undoubtedly 
true that on the plains wide spacing 
and frequent cultivation will produce 
better trees than close spacing and little 
or no cultivation. 

Aside from the preparation of the 
ground for planting, the plow has no 
place among trees and should not be 
used thereafter. Too often it is the 
case that the plantation is neglected 
until the weeds have formed a dense 
mass 3 or 4 feet high, and then in des- 
peration a plowing is given, not fol- 
lowed by a harrow of any kind. The 
plow leaves the ground rough, thereby 
greatly increasing the loss of soil moist- 
ure through evaporation. A dead fur- 
row is formed between the rows, or the 
earth is thrown away from the base of 
the trees and’ many roots are cut, so 

that the root system is injured and the 
growth of sprouts encouraged. The 
man who is not willing to take proper 
care of his trees deserves to lose them, 
and quite likely he will. 

The best tools for the preparation of 
the surface of the ground and subse- 
quent cultivation are the Acme disc 
and dagger-tooth harrows and the five- 
tooth cultivator. The Acme harrow is 
an excellent tool for shallow cultiva- 
tion, and, used frequently enough, it 1s 
all that is necessary most of the time. 
Another thing in favor of the Acme is 
the ease and rapidity with which it 
works. The western farmer, with his 
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hundreds of acres of land and thousands 
of bushels of grain, has learned the value 
of riding implements and rapid meth- 
ods. He may ride an Acme harrow 
among his trees and still be sure that 
he is doing the best thing by them. 
The one-horse size is 3 feet 6 inches 
wide and the two-horse 6 feet 6 inches. 
Where the weeds have made a strong 
start, an ordinary cultivator may be 
put in or a shallow disking given; but 

‘the disk should be set quite slanting or 
followed by a harrow to produce the 
best surface conditions. Dagger-tooth 
harrows are made in five-foot sections, 

so a single section and one horse can 
be conveniently used between the rows 
of trees. The five-tooth, one-horse cul- 
tivator requires the least space of any 
of the tools mentioned, and can be used 
when the rows are quite close together 
or after the trees have filled most of the 
space. 

An excellent example of the extent 
to which cultivation can replace irriga- 
tion is furnished by the Rainbelt Ex- 
periment Station at Cheyenne Wells, 
Colorado. ‘The station was established 
in 1894 in a typical high plains region. 
The elevation is 4,200 feet, with water 
260 feet below the surface. The annual 
precipitation is about 13 inches. An 
apple orchard set in 1895 contains fine, 
healthy trees, which have produced 
well. They are of the usual varieties 
common farther east, such as Ben Davis, 
Winesap, Janet, etc. The intention is 
to give two shallow cultivations monthly 
if possible. The tools used are a five- 
tooth cultivator and a dagger-tooth 
harrow with the teeth set slanting. 
While less has been attempted with for- 
est trees at the station, there are some 
green ash a year older than the apples 
which are making good trees, and 
young honey locust are promising well. 
Since such good results have been ob- 
tained with apple trees, there is no 
doubt that the same method of cultiva- 
tion would enable several species of for- 
est trees to be successfully grown. 

The Pomeroy model farm, at Hill 
City, Kansas, which has been practicing 
the ‘‘ Campbell system ”’ of cultivation 
since 1900, is a valuable experiment in 
methods applicable to the semi-arid re- 
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gions. While the main object is the 
production of wheat and other farm 
crops, considerable has been done with 
trees. Besides fruit varieties, Russian 
mulberry, soft maple, and white elm 
have been set. They are doing well so 
far, although it is a very unfavorable 
situation for the maple and only fair for 
the elm. Cultivation is given as soon 
as the ground can be worked after every 
rain. An Acme harrow is generally 
used, preceded by a disk in case the 
weeds get too much of a start. 

In river and creek valleys, where 
water is from 5 to 20 feet below the sur- 
face, cultivation is not ordinarily nec- 
essary after the trees get thoroughly 
established. The same is true in many 
places on the upland, where there are 
shallow basins which catch the run-off 
from a considerable adjoining area. In 
such situations the supply may be in- 
creased by plowing furrows along slopes 
lying above the plantation to collect 
water which would otherwise be lost. 

Mulching has been practiced to some 
extent—hay, straw, or manure being 

used. It is better to mulch than to let 
the weeds grow. The mulch also checks 
evaporation and keeps the soil in good 
condition. The complaint is sometimes 
made that long-continued mulching 
brings the roots too close to the surface, 
and then they are exposed if it chances 
to be removed. The mulch certainly 
furnishes a cougenial harbor for mice 
and all sorts of insects. The best mulch 
in all respects is the dust mulch, secured 
by cultivation, while the most suitable 
place for the one of hay or straw is 
around trees set in the sod, where it is 
inconvenient or undesirable to culti- 
vate. Along a hedgerow, for example, 
a mulch may be of much benefit. 

Occasionally field crops are planted 
between the rows of young trees, but 
the person who has any regard for their 
welfare will not do so. ‘The trees need 
all the moisture and should not be forced 
to divide with other vegetation. Corn 
is especially harmful. The roots will 
spread both down and out for 4 or 5 
feet and take much more soil moisture 
than do the young trees. If any crop 
is to be planted, it snould be a short- 

lived one of the garden kind, either 
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small truck or potatoes. Their roots 
do not spread far and are soon gone, 
while the return from them will be suf- 
ficient to pay for the cultivation which 
should be given to the trees were they 
planted alone. 

A sure way to ruin a young planta- 
tion is to turn cattle into it. Even if 
the trees are too large to be broken off 
by rubbing, every branch within reach 
will go, and forest conditions of shade 
and undergrowth be destroyed, so that 
weeds and grass can easily get a foot- 
hold. The damage to large trees in 
situations where moisture is abundant 
is not so great, and the protection fur- 
nished to stock in such a case may be 
of more value than anything else. The 
principal injury to older trees is by 
trampling. A heavy soil becomes 
packed so that it is nearly impervious 
to water, while a sandy one is worn 
away, leaving the roots exposed. 

WiLAT LOMPTANAT. 

In order to succeed in forest planting 
in western Kansas, a careful selection of 

species is as important as good care. 
Many kinds of treescan not be made to 
thrive, no matter how much cultivation 
be given, and the planter must in some 
cases be content with what he can get 
rather than what he wants. Experience 
has thus far demonstrated that 15 or 20 
species of forest trees can be grown, and 
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no doubt the number will be increased by 
future experiments. The many past 
failures have taught valuable lessons, 
which are being heeded. Omitting the 
less desirable species, those adapted tc 
various situations and purposes may be 
classified as follows : 

UPLAND SPECIES. 

For upland planting under ordinary 
conditions, the honey locust, Osage 
orange, Russian mulberry, and red ceda1 
are of superior hardiness and may be 
relied upon for good results. Next in 
hardiness come the white elm, green ash, 
hackberry, and Scotch and Austrian 

pines, all of which do very nicely when 
properly cared for. 

VALLEY SPECIES. 

For valley situations, where the roots 
will eventually get the benefit of perma- 
nent water, all the upland species are 
excellent, and to them may be added in 
many localities the cottonwood, boxel- 
der, soft maple, black walnut, and hardy 
catalpa. 

COMMERCIAL SPECIES. 

In favorable situations, where growth 
is rapid, these species may be profitably 
planted for commercial returns: Osage 
orange, black locust, Russian mulberry, 
and hardy catalpa. 

MICHIGAN STATE AGRIC Or i Uva 

COLLEGE, 

DESCRIPTION OF ITS COURSES IN FORESTRY AND THE 
EQUIPMENT FOR THIS DEPARTMENT OF ITS WORK. 

HE course in forestry at the Mich- 
igan Agricultural College, an 

institution established in 1857, and the 
oldest in this country, was put into 
operation in September, 1902. Itis a 
four-year course, designed .to instruct 
students in agricultural subjects as far 
as they will be likely to have demand 
for it, and to afford an opportunity for 
students to prepare themselves for the 
profession of forestry. With the former 

object in view, the freshman and sopho- 
more years of the course are identical 
with the same terms in the agricultural 
course. The instruction in forestry 
proper occupies the junior and senior 
years, although the curriculum for the 

sophomore termis in all courses includes 
preliminary forest work. In the junior 
year there are 552 and 588 hours of 
class-room and field or laboratory work, 
respectively, of which r92 and 216 hours 
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are forestry. Inthe senior year there 
are 84 hours of class-room work in for- 
estry, with an additional 624 hours in 
other lines, and 540 hours of field or 
laboratory work, of which 216 are in 
technical forestry. ; 

Inthe junior year students study prin- 
ciples of forestry, forest botany, wood 
technology, silviculture, plant propaga- 
tion, forcing of vegetables and flowers, 
economic fungi, sanitary science, logic 

and argumentation, English literature, 
voice culture and declamation, German, 
and militaryscience. Inthesenior year 
the work includes the study of forest 

C AMPLY Ss 
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of the native trees that were growing at 
the time of the founding of the college, 
in 1857, are still in a thrifty condition, 
and the campus now contains over 600 
native and introduced species and varie- 
ties. The woods on the college farm 
comprise nearly 200 acres, used pri- 
marily for demonstration in this depart- 
ment, and, in addition, 3,000 acres of 

virgin forest in Oscoda county have been 
set apart for its use. For practical 
exemplification of modern lumbering 
methods, etc., it is proposed to spend 

two weeks during the latter part of the 
spring term of the senior year in the 

ON THE CAMPUS, MICHIGAN AGRICULTURAL COLLEGE. 

mensuration, protection, regulation, 

valuation, investigation, economics of 

forestry, diseases of trees, higher civil 
engineering, advanced German, ad- 
vanced zoology, geology, meteorology, 
and military science. The aim is to 
give as broad training as possible con- 
sistent with the necessary technical 
work. Instruction is given by practical 
demonstration in the nursery; in the 
200 acres of land on the college farm, 

set aside for this purpose; on virgin 
timber near by ; through lectures, text- 
books, and other literature. ‘The oppor- 
tunities for practical work in forestry at 
the college are particularly good. Many 

forests and logging camps of northern 
Michigan. 

As stated, forestry students during 
the freshman and sophomore years do the 
same work as those taking the agricul- 
tural course. 

The schedule of subjects pursued in 
the two latter years of the forestry course 
is as follows : 

Junior Year —/all term.—Principles 
of forestry, including three hours per 
week class-room work, and four hours 
laboratory or field work per week; 
forest botany, two hours per week class- 
room work; horticulture (pomology), 
five hours per week class-room work ; ’ 
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botany (economic fungi), nine hours per 
week laboratory work; English (logic 
and argumentation), three hours per 
week ; political science (political econ- 
omy), five hours per week; military 
science (drill), three hours per week 
first half of term. 

Winter term.—Principles of forestry, 
three hours per week class-room work ; 
forest botany, two hours per week class- 
room work and four hours laboratory 
work per week; wood technology, eight 
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hours per week laboratory; horticulture 
(forcing vegetables and flowers), ter 
hours per week laboratory; Englisk 
(English literature), three hours pet 
week; English (voice culture and decla: 
mation), one hour per week ; Germar 
(elementary ), five hours per week; mili. 
tary science (drill), three hours per week 
second half of term. 

Spring term.—Forestry (silviculture). 
three hours class-room and four hour: 
field or laboratory work per week; for 
est botany, two hours of class-room anc 
four hours of field or laboratory work 
per week ; botany (physiological), six 
hours per week laboratory ; Englisl 
(voice culture and declamation), one 
hour per week; bacteriology and hygien« 
(sanitary science), two hours per week 

German (elementary), five hours pe: 
week ; military science (drill), three 
hours per week. 

Senior Year— Fall term.—Forest men 
suration, eight hours per week labora 
tory or field work; history of forestry 
two hours per week class-room work 
civil engineering (higher surveying) 

VIEW IN THE PINETUM, MICHIGAN AGRICULTURAL COLLEGE. 
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five hours per week class-room work and 
field practice; German (elementary), 
five hours per week; zoology (system- 
atic and economic), five hours per week; 
military science (drill), three hours per 
week. : 

Winter term.—Forest protection and 
regulation, two hours per week class- 
room work, first half of term; forestry 
(diseases of trees), two hours per week 
class-room work, second half of term ; 
forest investigation, six hours per week 
laboratory or field work ; German (ad- 
vanced), five hours per week ; civil en- 
gineering (agricultural engineering), 
five hours per week; geology (struct- 
ural and historical), five hours per 
week; military science (drill), three 
hours per week, last half of term. 

Spring term.—Forest investigation, 
four hours per week laboratory or field 
work ; forest valuation, three hours per 
week class-room work; German (ad- 
vanced), five hours per week; geology, 
five hours per week ; meteorology, five 
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hours per week ; military science (drill), 
three hours per week. 

The course in forestry at the Michi- 
gan Agricultural College enjoys the 
advantage of having several subjects— 
those that bear on the subject of plant 
propagation, plant classification, and 
soils—taught in the departments of 
agriculture, horticulture, and botany. 
During their course, students sit under 
the instruction of nearly thirty pro- 
fessors and assistants. With the facili- 
ties and opportunities offered at this 
college, it is expected that the man who 
completes the course will be well pre- 
pared to begin his professional work as 
a forester. 
Judging by what it has already done, 

this new department in the Michigan 
Agricultural College, an institution that 
claims the distinction of being the oldest 
of its class in the country, bids fair to 
uphold the enviable reputation already 
sustained by it in all its other depart- 
ments. 

PeRIGATION PROJECTS FOR WYOMING. 

RECLAMATION SERVICE PLANNING TO 
RECLAIM 150,000 ACRES OF ARID LAND. 

N a report recently transmitted to 
the Chief Engineer of the Recla- 

mation Service by Jeremiah Ahern, 
district engineer, it is stated that it is 
proposed during the next few months 
to complete the construction of a wagon 
road and a telephone line, in connection 
with the Shoshone Project; to make 
borings at the dam site ; to make designs 
of various structures ; to continue the 
location surveys of canal and tunnel 
lines, and topographic surveys of the 
irrigable land. 

The wagon road is being constructed 
into the canyon over which to transport 
material to the tunnels and dam site. 
The main canal and tunnels are being 
staked out on the ground, and a topo- 
graphic survey of additional lands is 
under way, and designs and a study 
thereof are being made for an impound- 
ing dam of increased height. 

The Shoshone Project contemplates 
the utilization of a portion of the sur- 
plus water of Shoshone River for the 
reclamation of land in the northern 
part of Big Horn county, Wyoming. 
Shoshone River receives its water from 
the high mountains adjacent to and 
east of the Yellowstone National Park. 
The North Fork rises near the eastern 
boundary of the park, a few of its trib- 
utaries having their sources within its 
limits. For the first few miles of its 
course it flows southerly, then easterly 
for about 45 miles to its junction with 
the South Fork, which comes from the 
southwest and is of about the same 
length asthe North Fork, but discharges 
asmaller quantity of water. Just be- 
low the junction of the two forks, Sho- 
shone River enters a canyon 3'% miles 
in length. Beginning at the upper end 
of this canyon and for a distance of 1% 
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THE BIG HORN RIVER, WYOMING. 

miles the canyon is through solid gran- 
ite. The narrowest place in this part 
of the canyon is 65 feet wide at the 
bottom, and at an elevation of 250 feet 

above the bottom it is 200 feet wide. 
After leaving the canyon the river 
flows northeasterly through a generally 
rolling country to its junction with 
Big Horn River, near the northern 
boundary of Wyoming. From the 
mouth of the canyon to a point some 60 
miles down the river, areas of bench 
land lie on both sides of the river. 

The drainage basin of Shoshone River 
above the canyon contains approxi- 
mately 1,250 square miles, nearly all 
of it being within the Yellowstone For- 
est Reserve. A comparatively small 
portion of this water has been utilized. 

Surveys made by private parties pre- 
vious to the field work of the Reclama- 
tion Service in 1903 indicated the feasi- 
bility of several alternate projects, and 
in order to test the relative merits of all 

I Th ear hy ty (vi (pain it 
is 1 ae Java A 

decided to make a topo- 
graphic survey of all the 
irrigable land, and of all 
feasible conduit lines in 
the canyon. Preliminary 
estimates show that the 
construction of a high 
line canal is feasible, the 
cost of the entire work 
proposed being less than 
$2,250,000. These pre- 
liminary plans were pass- 
ed upon by a board of en- 
gineers, and on February 
Io, 1904, the Secretary 
of the Interior set aside 
$2,250,000 of the recla- 
mation fund for the con- 
struction of the project, 
‘‘ provided that satisfac- 
tory rights to land and 
water be secured, and pro- 
vided that further consid- 

eration of details on the ground by con- 
sulting engineers results in favorable 
LEPOLes..; 

The canal lines as located cover 
103,000 acres of land, of which 93,00c 
are irrigable. By extending the main 
canal through the ‘‘ Bad lands’’ below 
Garland, it is estimated that 40,000 tc 
50,000 acres additional, in the vicinity of 
Frannie, Wyoming, may be reclaimed. 
The total area reclaimed will probably 
exceed 150,000 acres. ‘This land is at 
an elevation varying from 4,000 to 5,00¢ 
feet above sea level. Power for pump- 
ing water to land above the canal may 
be generated at several places. All of 
the land under this project has beer 
segregated. 

Preliminary surveys and reconnais- 
sance work have also been carried on tc 
considerable extent to determine the 
feasibility of storing water in Lake De 
Smet and at the headwaters of Grey 
Bull River. 

Fp 



Pokrol RESOURCES OF TEXAS. 

THE SPECIES OF TREES, THE KINDS OF FORESTS, 
WHERE LOCATED, UPON WHAT DEPENDENT FOR DIS- 
TRIBUTION, AND HOW-THEY SHOULD BE MANAGED. 

F allthe states in the Union, Texas 
has the largest wooded area ; nor 

does this include the chaparral growth 
extending throughout the Rio Grande 
country, but only the vast timber sec- 
tion of east Texas and the central and 
far western woodlands. These are esti- 
mated at 64,000 square miles. Much 
of this territory has been cut over, espe- 
cially in the shortleaf and longleaf pine 
sections; but conservative estimates still 
place the merchantable forest area of 
Texas at 27,000 square miles. There 
is now annually cut about 125,000 acres 
of timber land, yielding about a billion 
board feet. The lumber industry is 
exceeded in value only by the cotton 
and cattle industries. In its forests 
Texas has 61 species and varieties of 
trees of commercial importance. 

The most valuable forests commer- 
cially are those in the eastern part of 
the state. This is because that is the 
region of abundant moisture. These 
include the swamp and bayou forests 
near the Louisiana boundary; on the 
more elevated lands a little farther west 
a range of hardwoods, and then the 
three great pine types of the state. 
Next to these on the west are the post- 
oak lands, extensive but of low com- 
mercial value, while to the south and 
southeast is a coast-plain belt of heavy 
live oak, which is rapidly spreading 
over the prairie. Directly west again 
come the ‘‘cross-timbers,’’ with the 
post oak of the Carboniferous area, while 
to the southwest are the 15,000 square 
miles of Edwards Plateau timber; then, 
after a big jump across country, in the 
extreme western and high section of 
the state, are found the pifion pine, red 
fir, and other Rocky Mountain species. 
These are the great east and west tim- 
ber subdivisions; but running down the 
Tver courses to the Gulf are the allu- 
vial bottom hardwoods, and then from 
the extreme southern point of the state 
and from the Gulf coast in Brazoria 

county, with a broad sweep to the north 
and northwest up to the top of the 
Pan Handle, is the pervasive chaparral 
growth. ‘This last is persistently in the 
area of small rainfall, a product of the 
arid regions. 

In the swamp and bayou forests there 
is at present little lumbering. There 
has been extensive cutting from the 
hardwood forests for railroad construc- 
tion supplies, but the vast body of this 
timber in east Texas remains untouched, 
and offers a splendid field for the hard- 
wood manufacturer. Of the total annual 
output of the state the longleaf pine 
forests now furnish about 750,000,000 
board feet. Half of these forests have 
been cut over, and it is estimated that if 
a billion board feet are cut annually 
their timber supply will be exhausted in 
fifteen years. Under present conditions 
renewal is impossible, because of the 
manner in which lumbering is conducted 
and the prevalence of forest fires. There 
must be education of the people as to the 
terribly destructive effects of fires, pen- 
alties enacted to limit their occurrence, 
and conservative lumbering methods in- 
augurated at once, if Texas is to retain 
any longleaf pine forests of commercial 
value. Already its shortleaf pine forests 
are pretty thoroughly exhausted. The 
loblolly pine is very abundant and com- 
mercially valuable, and is found in close 
mixture with hardwoods in east Texas. 
The forests of the post oak and live oak 
lands and the Edwards Plateau furnish 
trees which are of little commercial im- 
portance, but they are most valuable 
for fuel and small construction timber. 
Especially is this true of the cedar 
brakes, which extend 200 miles north- 
westward from Austin and furnish not 
only the best of fuel, but posts, cross- 
ties, and sills. The chaparral growth 
is of no value commercially. 

Texas has a serious task ahead in the 
management of its forests. The interests 
of the state as a whole demand protect- 

(331) 
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iveforests. Texas has sold nearly all of 
its forest lands, and could not establish 
forest reserves without repurchasing on 
alargescale. It is doubtful whether the 
people of the state would, at this time, 
favor such a policy. So that any general 
system of conservative forest manage- 
ment must be put into effect by private 
individuals, who now own 95 per cent of 
the commercial woodlands. Inthisman- 
agement large benefits, both public and 
private, will come from the proper control 
of the woodlot and largertracts. In this 
work every farmer in Texas can be an 
assistant. By protecting and properly 
utilizing his own little tract of woodland 
he can not only raise his own fuel and 
farm repair material, but can also con- 
tribute his mite toward helping to reforest 
the state,and thereby increase the reserve 
water supply. To this end the practice 
of forestry becomes a very important 
matter all over that state. The two great 
causes of complaint there are heat and 
drouth. Both can be mitigated by pre- 
serving and extending, where proper, the 
forests of the state. 

There is one phase of the question, 
however, that goes beyond the power of 
the private owner. It is when, for in- 
stance, the relations of the lowland 
farmer to the upland cattle grazer are 
considered. The latter can not -be ex- 
pected to regulate his affairs for the ben- 
efit of the former to his own real or sup- 

posed detriment. Thecattleman on his 
river watershed grazes his cattle and 
burns the prairie without any regard tc 
what effect it will have on the flow of the 
river, upon which the lowland farmer is 
so dependent. And itis here that state 
action and protection should come in. 
The rough hillsides, canyons, and eroded 
slopes of the headwaters and middle 
courses of the rivers should be kept 
under good forest cover. Properly safe. 
guarded with this permanent forest 
cover, the flow of Texas rivers would be 
far better regulated than now. Danger 
from floods,that almost annually destroy 
great crop areas and much valuable 
property, would be materially lessened. 
What is still more important, these pro- 
tective forests would cause a storage of 
water, to be given out in regular supply 
to streams and thus made most available 
for use in the dependent agricultural 
sections. 

For the last two years the Bureau of 
Forestry has been engaged in a careful 
study of forest conditions in Texas. Its 
collaborator in that work, Prof. William 
lL. Bray, has now prepared a bulletin 
entitled ‘‘ Forest Resources of Texas.’’ 
This bulletin, which describes and classi- 
fies the forests of the state, deals with 
the determining causes of their distri. 
bution, and discusses fully both private 
and state management, will be issued 
soon. 

SOUTH DAKOTA, REGCEAMATION, i) ORK 

TERRITORY IN VICINITY OF BLACK 
HILLS MAY BE RECLAIMED SOON. 

HE Reclamation Service has re- 
ceived a report from Mr. Ray- 

mond F. Walter, engineer for South 
Dakota, which contains some interesting 
information in regard to the work being 
carried on in that state. 

Attention has been given only to rec- 
lamation possibilities west of the Mis- 
souri River, and more especially to those 
in the vicinity of the Black Hills, and it 
is found that any reclamation attempted 
on any of the streams of this section 

must be founded on storage of storm 
water and spring and winter flow. With 
this in view, the country around the 
Black Hills has been carefully investi- 
gated for storage possibilities and the 
north side has been selected as the most 
promising. This project is known as 
the Belle Fourche Project, the water 
supply being taken from the Belle 
Fourche River and its tributaries. 

The Belle Fourche River rises in the 
east central portion of Wyoming and 
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flows northeast, then east, draining the 
western and northern portions of the 
Black Hills. This project involves the 
reclamation of the lands to the north- 
east of the Black Hills, in Butte and 

Meade counties, South Dakota, by the 
diversion of the waters of the Belle 
Fourche and Red Water rivers into 
basins east of the town of Belle Fourche. 
These basins are to be converted into 
storage reservoirs by the construction of 
embankments of earth, riprapped with 
tock, across the outlets. 

The reservoirs will be filled by a large 
feeder canal from the river, 6 miles long, 
40 feet wide on the bottom, and carry- 
ing 10 feet of water. This supply will 
be augmented by water from Crow, Owl, 
Indian, Horse, and Willow creeks, which 
have large flood flow during certain pe- 
riods. From these reservoirs the water 
will be distributed to lands in the valley 
on both sides of the Belle Fourche River, 
where between 60,000 and 100,000 acres 
of land may be reclaimed, depending on 
the water supply obtainable, the records 
not being sufficiently near completion to 
fix the amount at the present time. 

In April a field force made a recon- 
naissance survey to determine the possi- 
bility of an increased water supply from 
the Little Missouri River and the storage 
of water so obtained. During May, 
1904, the Secretary of the Interior gave 
his preliminary approval to the project, 
and conditionally set aside $2,100,000 
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for its construction, if final report is 
approved by him. The organization of 
the land-owners under the project has 
been begun, and will be similar to that 
of the Salt River Valley Water Users’ 
Association. 

The diversion canal from the Little 
Missouri River to the Belle Fourche 
River will be located during the present 
season, and a reconnaissance made of 
the headwaters of the Little Missouri 
and Belle Fourche rivers for any possible 
storage to impound the excess flood 
waters and act as an equalizing basin. 
If a possible site is located surveys will 
be made. 

In addition to the Belle Fourche Pro- 
ject, there are a number of other projects 
in the Black Hills district that are re- 
ceiving some attention with a view to 
future reclamation. The most important 
of these are on Rapid Creek and Little 
Missouri River, where some preliminary 
surveys have been made and the water 
supply is being investigated. This work 
is being done principally in connection 
with the work of gaging streams in 
South Dakota. 

Other reconnaissances and surveys 
will be taken up as opportunity offers. 
Numerous gaging stations have been 
established and maintained on the vari- 
ous streams, and miscellaneous measure- 
ments are made whenever opportunity 
permits on the smaller streams in the 
district. 

pet Y OF THE RED GUM. 

RAPID GROWTH, OCCUPATION OF SWAMPY LANDS, AND 
IMMUNITY FROM FIRES ATTRACT ATTENTION TO THIS 
TREE AS A MEANS OF CONTINUING THE LUMBER SUPPLY. 

NT investigations of the Bu- 
reau of Forestry indicate an impor- 

tant addition to the present timber re- 
sources of the country through the better 
utilization of the red gum. This timber 
tree is the predominant species on the 
hardwood bottomlands of all the South- 
eastern States. In spite of its abundant 
supply, it has been slow to reach com- 
mercial importance because of the ex- 
tent to which it warps and stains in 

seasoning. While hickory, oak, ash, 
and yellow poplar were cheaply obtain- 
able, red gum received little attention. 
The increasing scarcity and rising price 
of more adaptable trees have forced the 
gum into a market place of late, and 
have caused lumbermen to seek, with 
partial success, such methods of hand- 
ling it as would obviate the difficulties 
which have stood in the way of a larger 
use of the wood. 
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In common with all the hardwood 
bottomland species—-ash, cottonwood, 
and oak—its growth is very rapid. It 
reaches a maximum height of 140 feet 
and is commonly 30 to 4o inches in 
diameter, while trees of five feet in diame- 
ter are not infrequently found. Little 
red gum has been cut in the past, and 
at present it hardly pays to cut below 
18 to 20 inches in diameter; so that 
this species furnishes a magnificent sup- 
ply of full-grown timber in regions 
where culling has removed most of the 
larger trees of other kinds. The wood 
is comparatively straight-grained, free 
from knots and blemishes, and, because 
of its abundance, cheap. Itis now used 
extensively for building timbers, floor- 
ing, boxes and barrels, and for numer- 
ous purposes where narrow boards can 
be used. It has been found that wide 
boards are very liable to warp. 

Sixty per cent of the barrels and boxes 
manufactured in the Mississippi Valley 
states are now made from this wood in 
spite of the fact that its heaviness is 
against it forthis use. Large quantities 
of gum are shipped to England, France, 
and Germany to be manufactured into 
furniture and interior furnishings, and 
it has been used extensively in Europe 
for paving blocks. It can be success- 
fully steamed and bent and is thus 
available for barrel staves, wagon rims,,. 
and carriage wood stock. If the tend- 
ency of the lumber to warp and stain 
during seasoning can be prevented, its 
use will extend into many new fields. 
Certain facts have lately been discov- 
ered which show that such an extension 
is possible if proper methods of hand- 
ling areemployed. The heartwood can 
be air-dried without great stain or warp. 
Sapwood, however, if air-dried directly 
after coming from the saw, usually de- 
velops a large percentage of sap stain, 
which is caused in the case of most all 
conifers and hardwoods by a fungous 
growth which develops under certain 
conditions of humidity and temperature 
in the lumber yard, but it has been 
found that lumber from logs which 
have been allowed to remain in water: 

for six weeks stains very little. Treat- 
ment with live steam has also been 
found to produce very favorable results 
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in the elimination of staining and pre. 
vention of warping. 

In steam kilning the timber is thor. 
oughly soaked in live steam for 48 to 7: 
hours, and is then dried by steam radia 
tion for from 72 to 144 hours, according 
to the condition of the timber. The 
boards should then be air-dried for fron 
two to three months. Lumber above 
one inch in thickness is air-dried only. 
Care must be taken in piling for ait 
drying to secure free circulation of air 
Plenty of open space should be left be. 
tween the boards, and the piles shoulc 
not be over six feet wide. ‘‘ Stickers” 
or cross-pieces of non-absorbent wooc 
should be placed not over three fee! 
apart. For this purpose oak and the 
heartwood of gum answer excellently 
Stickers of sappy or undried wood are 
very likely to cause stain to develop 
By following these methods the lumber. 
men are able to furnish a better grade 
of timber, which has in consequence 
secured a firmly established place or 
the market. 
The Bureau of Forestry is now mak: 

ing, at its timber-testing laboratory a 
Lafayette, Ind., extensive tests to de 
termine more fully the value of gun 
timber in comparison with higher-pricec 
materials. Mechanical tests are made 
on timber collected from various part: 
of the country, including samples taker 
from both mature and immature timbe1 
at different parts of the trunk. The 
young trees contain a greater proportior 
of sapwood than the mature trees, anc 
show about 35 per cent greater strength. 
The strength of the wood is very uniform 
in the trunk between the stump and the 
firstlimb. ‘Theresults of the tests point 
to the fact that red gum timber has « 
high degree of strength as comparec 
with other species, not only in smal 
selected sticks, but also in large joists. 
Its freedom from knots in large sizes is 
an advantage in this respect. A joist 0! 
red gum will carry as great a load as < 
joist of North Carolina pine. 

Comparisons have been made by the 
Bureau between red gum and hickory tc 
determine the ability of the former tc 
serve as material for carriage and wagor 
wood stock. No trouble was found in 
making satisfactory bent piecesfor buggy 
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shafts and wagon rims, and the red gum 
promises to take the place of cheaper 
grades of hickory, oak, and ash for these 
purposes. The principal objection is 
that at the present time no satisfactory 
process of drying has been devised to 
overcome the warping and twisting of 
red gum in the larger sizes, but plans are 
now being made for a series of experi- 
ments to determine the proper operation 
of a kiln to this end. 

An important question for timber 
owners in the region where red gum 
abounds is, whether management for 

future production will be a wise busi- 
ness policy. This question the Bureau 
of Forestry has been investigating dur- 
ing the past winter with interesting re- 
sults. 

Red gum forests are now beginning 
to be lumbered on a very extensive 
scale. The lands which they occupy 
are usually more or less swampy allu- 
vial bottoms. While often very fertile 
they are apt to be subject to floods, and 

the cost of drainage is often high. 
Whether they will pay better if kept in 
timber or whether they should be sold 
for farming is a somewhat difficult ques- 

One great advantage for forest 
management which they have over pine 
lands, for example, is their comparative 
immunity from fire. The owner of a 
good forest of red gum is not in danger 
of seeing his whole investment go up in 
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smoke. The red gum is a swamp spe- 
cies, and its rapid growth points to the 
conclusion, at least in certain sections, 
that the land can be profitably held for 
a second crop. 

The field studies carried on by the 
Bureau of Forestry during the last 
winter were made on the lands of 
the Himmelberger-Harrison Lumber 
Company in Missouri, and on the 
tract of the Santee River Lumber 
Company in South Carolina. Figures 
on rate of growth in height, diameter, 
and volume were obtained, which will 
be later embodied in tables showing the 
rate of growth, age, and contents in 
board feet of trees of various diameters. 
A careful study of second growth and 
stand per acre was also made, and on 
these data it is hoped recommendations 
can be made for the management of 
these hardwood bottom lands so as to 
obtain a continual supply of timber. 

Other studies have secured the data 
for adiscussion of the reproduction and 
other characteristics of the red gum 
and of lumbering methods employed 
throughout its range. In addition, an 
inquiry has been made into the subject 
of market conditions and the uses and 
manufacture of the wood. All these 
phases of the investigation will be fully 
discussed in a bulletin, in course of prepa- 
ration, on the red gum as a commercial 
timber tree. 

REGENT PUBLICATIONS. 

Homophonic Conversation Book. In English, 
German, French, and Italian. Being a 
natural aid to the memory in learning these 
languages. By C. B. and C. V. WaIrTE. 
Price, $1.00. C. V. Waite & Co., 479 
Jackson Boulevard, Chicago. 

This little book is, as its title indicates, based 
upon the similarity in sound and in significa- 
tion of the principal words used in the sen- 
tences. That this will aid the memory is un- 
deniable. 
The conversations are arranged under differ- 

ent headings: Salutation, The Time, The 
Weather, The News, etc. ; also covering the 
various situations and emergencies in travel : 
Before Sailing, On Board a Steamship, Land- 
ing, At an Inn, Taking Furnished Rooms, 
Traveling by Railway, Breakfast, Dinner, Tea, 
and Supper, Interviews with a Tailor, Shoe- 

maker, Physician, Bookseller, etc.—in all, 
thirty-one headings ; also cardinal and ordinal 
numbers and divisions of time are given, 
whether homophonic or not. 

Nearly 500 homophonic words are used, an 
alphabetical table of which is added, giving 
the form of the word in each language. 

This is a duodecimo volume of about 140 
pages, printed on the best paper, and hand- 
somely bound in flexible cloth, being a neat 
pocket companion for travelers. 

The Trail of Lewis and Clarke, 1804-1904. By 
OLIN D. WHEELER. 2 vols. G. P. Put- 
nam’s Sons, New York. 

No study of the Northwest is complete, nor 
can one understand as one should the imperial 
dimensions of that vast domain or its real 
present and future greatness without some 
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knowledge of the wonderful explorations of 
Lewis and Clarke in 1804-1806. 

That historic expedition, consisting of 45 
men (later, at Fort Mandan, reduced to 31 men 
and one Indian woman, with her three months’ 
old papoose), left St. Louis, ascended the Mis- 
souri River to its headwaters, crossed the moun- 
tains to the Columbia, and descended that 
stream to its mouth, and returned within less 
than two years and a half. 

A publication relating to the expedition, is- 
sued recently by G. P. Putnam’s Sons, New 
York, stands peculiarly and uniquely alone. 
The author, Mr. Olin D. Wheeler, is well known 
as the writer of the popular Wonderland series 
of the Northern Pacific Railway, in connection 
with which he made his studies and researches 
for this more pretentious work. 

Mr. Wheeler has traveled several thousand 
miles over the old route of Lewis and Clarke, 
on railway trains and steamboats, in rowboats, 
afoot, on horseback, and in buggies or wagons. 
He has traveled with pack trains, camped out, 
and climbed mountains, in following the old 
Indian trails that the explorers followed and 
in visiting remote points made memorable by 
them. He has sojourned among Indian tribes, 
some of them now almost extinct, that Lewis 
and Clarke visited, and he has talked with one 
old squaw who, as a child, saw Lewis and 
Clarke. 
The explorer’s route across the Bitter Root 

Mountains, from the headwaters of the Mis- 
souri River to the sources of the Snake River, 
and thence to the Kooskooske or Clearwater 
River, which has always been an unsolved 
problem, full of uncertainties and gaps, has 
been carefully followed and completely solved 
and mapped. 

‘‘The Trail of Lewis and Clarke ’’ is illus- 
trated in color and half tone from paintings, 
drawings, and maps made under Mr. Wheeler’s 
direction, and from photographs taken by pro- 
fessional photographers who accompanied him 
for the purpose. 

The original manuscript journals of Lewis 
and Clarke were studied by the author, and 
exactexcerpts and photographic reproductions, 
in half tone, of their pages and drawings are 
given. 

The Louisiana Purchase Exposition at St. 
Louis, and the Lewis and Clarke Centennial, to 
be held at Portland, Oregon, in 1905, to com- 
memorate the great exploration itself, make 
this work by Mr. Wheeler peculiarly timely 
and apropos, because it is written by the only 
person who, from actual travel over, and in- 
vestigation of, the Lewis and Clarke route, can 
write from the standpoint of actual knowledge 
of past and present conditions of the old trail 
and country. 

Bulletin of the Michigan Ornithological: Club. 
Published by the Club, at Detroit, Mich., 
quarterly. 

The first issue of this bulletin for the present 
year is a most creditable one, and should be 
seen by every ornithologist in the country for 
its three articles on Kirtland’s warbler, one of 
the rarest and most interesting of all American 
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birds. The writers have each taken a differ- 
ent phase of the bird’s life, so that the trio of 
essays is complete and adds much to the pres- 
ent knowledge of this warbler and its habits. 
For careful editing this bulletin is to be espe- 
cially commended. 

NEW MEMBERS OF THE AMERICAN 
FORESTRY ASSOCIATION. 

The following-named persons have joined 
the American Forestry Association since our 
May issue: 

Bancroft, William P., Wilmington, Del. 
Barstow, Dr. J. W., Vergennes, Vt. 
Bullard, Henry W., Cambridgeport, Mass. 
Burdett, Glencarlyn, Va. 
Bush, Walker D., Wilmington, Del. 
Butler, Charles S., 52 Wall street, New Yor 

City. : 
Chase, Lewis, Rochester, N. Y. 
Clossett and Denvers, Portland, Oregon. 
Davis, James Sherlock, Grand street and Gard- 

ner avenue, Brooklyn, N. Y. 
Delameter, D. C., 487 Third street, Detroit, 

Mich. 
Dickinson, La Fell, Ashuelot, N. H. 
Donnell, William C., Houlton, Maine. 
Dow, D. Webster, 121 Beverly street, Boston, 

J, H., 211 East Broad street, Rich- 
mond, Va. 

du Pont, H. A., Winterthur, Del. 
du Pont, T. C., Wilmington, Del 
Earle, Samuel C., 9 Electric avenue, West 

Sommerville, Mass. 
Fish, Mrs. Clara P. (Sustaining member), Pres- 

cott street, Longwood, Mass. 
Fisk, Harvey Edward, 35 Cedar street, New 

York City. 
Harris, John L,., care of Metcalf Shingle Co., 

Kelso, Wash. 
Hawks, James D., 999 Jefferson avenue, Detroit, 

Mich. 
Hoffman, Mrs. Catherine A., Enterprise, Kans. 
Jordan, Frank M., Montfort. Que., Canada. 
Kent, Henry O., Lancaster, N. H. 
Lane, Mrs Louisa G., 380 Washington street, 

Norwich, Conn. 
Lindsay, James, Paia, H. T. 
Malcom, Arthur, Bethlehem, N. H. 
Malcom, Mrs Amelia V., Bethlehem, N. H. 
Miller, Mrs. Ida Farr, Wakefield, Mass. 
Mumford, N. W., 26 Wilder arcade, Rochester, 

INROYS 
Myrick, Herbert, Springfield, Mass. 
Palmer, Honore, 77 East Jackson boulevard, 

Chicago, Ill. 
Pauls, Gustavus, The Altenheim, St. Louis, Mo. 
Pereles, Judge , Milwaukee, Wis. 
Pereles, Hon. F. J., Milwaukee, Wis. 
Rowe, Henry C., 490 Orange street, New Haven, 

Conn, 
Runk, Mrs. Emma T. B., Lambertville, N. J. 
Wayland, Mrs. Francis, 175 Whitney avenue, 

New Haven, Conn. 
Withington, Hon D. L., Honolulu, H. T. 
Wright, John G., 620 Atlantic avenue, Boston, 

Mass. 
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National 

Irrigation 

Association 

Chicago, New York, Washington, 
1707 Fisher Building. 17 Battery Place. 5 and 6 Glover Building. 

OUR FG ERS: 
THos. F. WaLsH, Washington, GEORGE H. MAXWELL, Chicago, 

President. Executive Chairman. 

JAMES H. ECKELS, Chicago, CHARLES B. BOOTHE, New York, 
Treasurer. Chairman Executive Council. 

Guy E. MITCHELL, Washington, 
Secretary. 

The objects of the Association, as set forth in its Constitution, are as follows: 

I. The adoption by the Federal Government of a permanent policy for the reclamation 
and settlement of the public domain, under which all the remaining public lands shall be 
held and administered as a trust for the benefit of the whole people of the United States, 
and no grants of the title to any of the public lands shall ever hereafter be made to any 
but actual settlers and homebuilders on the land. 

2. The preservation and development of our national resources by the construction of 
storage reservoirs by the Federal Government for flood protection, and to save for use in 
aid of navigation and irrigation the flood waters which now run to waste and cause overflow 
and destruction. 

3. The construction by the Federal Government of storage reservoirs and irrigation 
works wherever necessary to furnish water for the reclamation and settlement of the arid 
public lands. ' 

4.. The preservation of the forests and reforestation of denuded forest areas as sources 
of water supply, the conservation of existing supplies hy approved methods of irrigation 
and distribution, and the increase of the water resources of the arid region by the investi- 
gation and development of underground supplies. 

5. The adoption of a harmonious system of irrigation laws in all the arid and semi-arid 
states and territories under which the right to the use of water for irrigation shall vest in the 
user and become appurtenant to the land irrigated, and beneficial use be the basis and the 
measure and limit of the right. 

_ 6 The holding of an annual Irrigation Congress, and the dissemination by public meet- 
ings and through the press of information regarding irrigation, and the reclamation and settle- 
ment of the arid public domain, and the possibilities of better agriculture through irrigation 
and intensive farming, and the need for agricultural education and training, and the creation 
of rural homes as national safeguards, and the encouragement of rural settlement as a remedy 
for the social and political evils threatened by the congestion of population in large cities. 
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THE TRAIL OF LEWIS AND CLARKE 
was the pioneer American trail west of the Missouri River, and the results of that explora- 
tion of 1804-6 were of tremendous importance to the United States, and they were never 
more apparent than now. 

A publication relating to the Lewis and Clarke expedition, just issued by G. P. 
Putnam’s Sons, New York, stands peculiarly alone. This edition is a two-volume, 
8-vo. one, called ‘‘ The Trail of Lewis and Clarke, 1804-1904.’’ The author, Mr. Olin 
D. Wheeler, is the well-known writer of the popular Wonderland series of the Northern 
Pacific Railway, in connection with which he made his studies and researches for this 
work. 

Mr. Wheeler has traveled several thousand miles over the route of Lewis and Clarke. 
He has camped out, climbed mountains, followed old Indian trails, and visited remote 
points made memorable by thuse explorers. Their route across the Bitterroot Mountains 
has been followed, identified, and mapped. 

‘¢ The Trail of Lewis and Clarke ”’ is illustrated in color and halftone from paint= 
ings, drawings and maps by Paxson, De Camp, and Russell, made under Mr. Wheeler’s 
direction, and from photographs taken specially for the purpose. The writer tells his 
own story and supplements it with pertinent extracts from Lewis and Clarke, and a host 
of other historical and narrative writers that connect the past with the present. Exact 
excerpts and photographic reproductions, in halftone, from the ORIGINAL MANU- 
SCRIPT JOURNALS of Lewis and Clarke are given. A chapter is devoted to the Louis- 
iana Purchase, another to the preparatory measures for the exploration, and another to 
the history of each man of the expedition so far as known, including a discussion of the 
death of Captain Lewis. 

The Louisiana Purchase Exposition at St. Louis, and the Lewis and Clarke Cen-= 
tennial to be held at Portland, Oregon, in 1905, make this work peculiarly timely, 
because written from the standpoint of actual knowledge of past and present conditions 
of the old trail and country. 

‘¢ The Trail of Lewis and Clarke ’’ should be found in every public and private 
library in the land, and the general reader will find in reading through its pages of large, 
clear type that truth is indeed stranger than fiction. 

The book can be ordered through any bookseller or news stand or direct from the publishers. 

INDUSTRIAL CALIFORNIA 
The opportunities offered to earnest workers were 
never better than they are today. California’s 
balmy climate, rich soil, and good markets make 
this state ideal for the farmer and home-seeker. 
ry 

The 
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publishes “ The San Joaquin Valley,” ‘ The Sacra- 
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nia and its resources. Send 2-cent stamp for post- 
age and get one of these beautifully illustrated 
books. Write nearest agent, or inquire at 

170 Washington Street, Boston 63 

a Broadway, New York City 

32 Chestnut Street, Philadelphia 
210 N. Charles Street, Baltimore 
129 South Franklin Street, Syracuse 
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Irigation in the United States 
By FREDERICK HAYNES NEWELL 
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paper, magazine, and trade press of the United 
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153 La Salle St., Chicago, U.S. A. 

Send stamps for our booklet. 

ORCHIDS ORCHIDS 

Weare the largest Orchid growers in the 
UmitegiStates miweiser fice ce chs mses 

Our illustrated and descriptive Catalogue 
of Orchids is now ready and may be had 
onjapplicationyeg:e) esc: cons 

Orchid Growers LAGER & HURRELL 
and Importers... SUMMITS N. Jo 2: 2). 2) 3 

Catalpa Trees 
(Catalpa speciosa) 

SEEDLINGS IN LARGE NUMBERS 

Twenty years’ experience in growing this val- 
uable timber. Excellent for posts, poles, ties, 
and lumber. 

CONTRACTS taken for plantations of not 
less than 60 acres. A ten-year-old Catalpa grove 
is a gilt-edged investment. 

GEO. W. TINCHER 
WILSEY, KANS. 

NUT TREES 
At Wholesale Prices Direct to the Planter. 

Also June Bud Peach Trees. 
Send for Catalogue. 

OAK LAWN NURSERY 
HUNTSVILLE, ALA. 

Foresters and Botanists will find profit 

and pleasure in 

Important Philippine Woods 

The standard reference book for Philippine 
forests. By Capt. G. P. AHERN, Chief of Philip- 
pine Forestry Bureau. 42 large colored plates. 

Price, $3.00. 

Forestry and Irrigation Book Dept. 

me.. PAPER | that this publication is printed 

. on is furnished by 

R. P. Andrews & Company anc, Washington 
Sole Agents in the District of Columbia for the 

West Virginia Pulp and Paper Company 

the Largest Manufacturers of Book Paper in 

the world. 

IF IN NEED, DROP THEM A LIN 
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\. 
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Wins 

KINSTLER WAR BAG 
For Sportsmen, Campers, Etc. 

Holds as Much as a Trunk 

Weight, 3% Pounds 

A Valise on the Cars 

A Pack-Bag in the Woods 

Send for Circular “*D”’ 

J. KINSTLER, 126 Oak St., Chicago, Ill. 

YELLOWSTONE 

NATIONAL 

PARK 

THE POPULAR ROUTE 

UNION 
PACIFIC 

to Monida, thence by Splendid 

Concord Cuaches to All 

Points in the Park. 

VERY LOW RATES 
During July, Aug. & Sept. 

Inquire of 

ANY UNION PACIFIC AGENT 

or of 

E. L. LOMAX, @. P. and T. A. 
Omaha, Nebr. 

A Farm For You 
ARE YOU SATISFIED AT HOME? Or do you 
wish to better yourself? You should investigate what the 
San Joaquin Valley of California has to offer 
hustlers. In that great valley is grown nine-tenths of the 
U. S. raisin crop, and millions of gallons of wine are made 
yearly. You can profitably raise almost everything there. 
Good farms at cheap prices. [_Low-rate colonist excursions 
in March and April on the Santa Fe. Write for pamphlets 
to Gen. Pass. Office, A. T. & S. F. Ry-, Chicago. 

Californ aga 

50 YEARS’ 
EXPERIENCE 

TRADE MARKS 
DESIGNS 

CoPYRIGHTS &c. 
Anyone sending a sketch and description may 

quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly confidential. Handbook on Patents 
sent free. Oldest agency for securing patents. 
Patents taken through Munn & Co. receive 

special notice, without charge, in the 

Scientific American, 
A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms, $3 a 
year; four months, $L. Sold by all newsdealers. 

MUNN & Co,3618roadway, New York 
Branch Office, 625 F St., Washington, D. C. 

KILNS anp APPARATUS 
TO COLLECT 

WOOD ALCOHOL 
ACETIC ACID ww 
WOOD OIL ex 
TURPENTINE 2 

FROM THE SMOKE OF WOOD 

AND MAKING 45 TO 50 BUSHELS 
OF SUPERIOR 

CHARCOAL 
PER CORD OF WOOD 

PLANNED BY 

J.A.MATHIEU, Georgetown, S.C. 
In writing advertisers kindly mention FORESTRY AND IRRIGATION 



ORGANIZED APRIL, 1882 INCORPORATED JANUARY, 1897 

THE 

American Forestry Association 

OFFICERS FOR 1904 

President 

Hon. JAMES WILSON, Secretary of Agriculture 

First Vice-President 

Dr. B. E. FERNOW, Ithaca, N. Y. 

Secretary 

EDWARD A. BOWERS, New Haven, Conn 

Treasurer, OTTO LUEBEERT, Washington, D.C. 

JAMES WILSON HENRY S. GRAVES 

B. E. FERNOW HENRY GANNETT 

WILLIAM S. HARVEY 

EDWARD A. BOWERS 

OTTO LUEBKERT 

GEORGE P. WHITTLESEY 

Directors 

WILLIAM I. HALL 

F. H. NEWELL 

GIFFORD PINCHOT 

Vice-Presidents 

Sir H. G. JoLy pg LoTBINIERE, Victoria, B. C. 
CHARLES C. GEORGESON, Sitka, Alaska. 
WALTER S FLEMING, Auburn, Ala. 
B A Fowtrr, Pheenix, Ariz. 
THOMAS MCRAE, Prescott, Ark. 
Wo. R. DUDLEY, Stanford University, Cal. 
W. G. M. STONE, Denver, Col. 
WALTER MULFORD, New Haven, Conn. 
Wo. M. CanBy, Wilmington, Del. 
THOMAS F. WALSH. Washington, D. C. 
ELIHU STEWART, Ottawa, Ont. 
E F. SKINNER, Escambia, Fla. 
R. B. REPPARD, Savannah, Ga. 
CHAS. DEERING, Chicago, III. 
AMES TROOP, Lafayette, Ind. 
HOMAS H. MACBRIDE., Iowa City, Iowa. 

JOSEPH R. BuRTON, Abilene, Kansas. 
S. C. MASON, Berea, Ky. 
LEWIS JOHNSON, New Orleans, La. 
EDWARD L. MELLUS, Baltimore, Md. 
Joun K. Hosss, North Berwick, Me. 
FRANCIS H. APPLETON, Peabody, Mass. 

CHARLES W. GARFIELD, Lansing, Mich. 
SAMUEL B. GREEN, St. Anthony Park, Minn. 
WILLIAM TRELEASE, St. Louis, Mo. 
CHARLES E. BESSEY, Lincoln, Neb. 
FRANK W. ROLLINS, Concord, N. H. 
JOHN GIFFORD, Princeton, N. J. 
WILLIAM F. Fox. Albany, N. Y. 
C. A. SCHENCK, Biltmore, N. C. 
Wm. R. LAZENBY, Columbus, Ohio. 
JOHN FIELDS, Stillwater, Okla. 
J. T. ROTHROCK, West Chester, Pa. 
GEO. PEABODY WETMORE, Newport, R. I. 
WM. L. BRAY, Austin, Texas. 
GEORGE AITKEN, Woodstock, Vt. 
D. O. NourRSE, Blacksburg, Va. 
ADDISON G. FOSTER, ‘tacoma, Wash. 
A. D. HOPKINS. Morgantown, W. Va. 
FRED WEYERHAUSER, Chippewa Falls, Wis. 
WM. LITTLE, Montreal, Quebec. 
Gero. P. AHERN, Manila, P. I. 
Wm. R. CASTLE, Hawaii. 
J. H. McLEary, San Juan, P. R. 

Annual Dues, $2.00. Life Membership, with exemption from further dues, $100.00 

Sustaining Membership, $25.00 a year 

FORESTRY & IRRIGATION is the official organ of the Association, and sent regularly to all members 

To Mr. EDWARD A. BOWERS 

Secretary American Forestry Association 

Box 346, New Haven, Conn. 

DEAR SiR: I hereby signify my desire to become a member of the American 

Forestry Association. Two dollars ($2.00) for annual dues enclosed herewith. 
Very truly yours, 



CALIFORNIA IN JANUARY 

W. E. HOYT, G.E.P. A. 
335 Broadway, New York, N. Y. 

A Trip Through 

Yellowstone Park 
is what everyone hopes to have—some day. It is the most wonderful trip 
in the world. ‘There are more than 3,000 square miles of weird, marvelous, 
unimaginable things that can be seen nowhere else; therefore if one ever 
sees them one must go to the Park, in the heart of the magnificent Rockies 
with snow-tipped peaks all around. If Old Faithful geyser, a Paint Pot, 
Mud Volcano, or Emerald Pool were to be found in Lincoln Park, Chicago ; 
Central Park, New York; or Fairmount Park, Philadelphia, the people 
would flock to see it or them by tens of thousands. For a very small sum, 
comparatively, all these and hundreds more of nature’s unduplicated mar- 
vels can be seen between June 1 and September 30 of each year, and one 
will enjoy, to boot, the best coaching trip in the country. 

The Northern Pacific folder on Yellowstone Park, just issued, is a new, 
right up to date, finely illustrated dissertation on this Yellowstone Park 
trip. It is not descriptive, but deals with the detailed, technical matters 
everyone needs to know about such a trip. It tells all about the hotels, the 
stage coaches, the roads, the cost of the tour, where the geysers, the water- 
falls, the bears, the canyons are, and where the trout fishing is found. We 
have printed thousands of this beautiful leaflet and want everybody inter- 
ested to have a copy, and it can be obtained by sending A. M. Cleland, 

General Passenger Agent, St. Paul, Minn., two cents with proper address. 
‘‘ Wonderland 1904,”’ which is a very fine pamphlet of 116 pages, de- 

scriptive of the Northwest, including the Park, will be sent for six cents. 

In writing advertisers kindly mention FORESTRY AND IRRIGATION 



.. Jenkins... 

Manifold Revolving 

Map Rack 
An Indispensable Fixture of Library, 

Office, or Class Room 

Possesses the following advantages: 
Maps are protected from tearing and 

from dust. 
Any map immediately available for 

reference. 
Any point on any map can be 

brought opposite the eye. 
Entire device is handsome and takes 

up little wall space. 
Thirty-five maps accommodated on 

wall space of one. 

In use by the Government, by Schools and 
Colleges, Land Offices, Engineering 

Offices, by Artists and ‘Archi- 
tects, by Railroads. 

SEND FOR DESCRIPTIVE PAMPHLET. 

Charles S. Jenkins, Manufacturer 

Lansdale, Pa., U. S. A. 

To 

Keep 

Track 

of 

Things 
The Library Bureau Card System enables you to classify facts and information and to 

keep track of various dealings, engagements, accounts, correspondence, documents, loose 
sheets, papers, drawings, clippings, etc., in the most systematic and practical way. 

The desk outfit here shown consists of a quartered oak tray in antique and best shel- 
lac finish, with cover and all fittings, 1,000 numbered cards, and A to Z guides. Guides 
for the days, weeks, and months will be furnished instead of the alphabetical guides if 
desired. Further information will be given on request. 

LIBRARY BUREAU 
Colorado Building WASHINGTON, D. C. 

Boston New York Chicago Philadelphia London 

In writing advertisers kindly mention FORESTRY AND IRRIGATION 



Biltmore 

Forest School 
Biltmore, N. C. 

WW 
Theoretical and practical 

WV instruction in all branches of 
v applied forestry. 

for over a hundred years have been uni- 
m versally recognized as the standard of y 
a excellence. . Course comprising twelve 
PN v consecutive months can be 
wi) TREE AND SHRUB SEEDS NY entered at any time of the 
a We aim to have the most complete as- 4 year—no vacations. 
a sortment of Native and-Foreign Tree and y Object lessons within the 
M™ Shrub Seeds, and have collected for us W Wy ntai te of 
M# annually all the sorts that can be procured. W motntain iestate sol Geo MW W W. Vanderbilt, comprising 
Z OUR CATALOGUE—the 103d succes- - 120,000 acres, where forestry 
fy sive annual edition—is the most complete, q% has been practiced since 1895. 
A@ most reliable and most beautiful of W 
vA American Garden Annuals. We Mail W 
a It Free. es ie w MN AN 

J. M. THORBURN & CO. y Ee a information 
A\\ W apply to 

“® 36 Cortlandt Street . . . New York ¥ 
n v CGA: Schenck, Director 

YALE FOREST SCHOOL. 
NEW HAVEN, .. CONNE CT Iau | 

The course of study in THR YALE FOREST 

SCHOOL covers a period of two years. Grad- 

uates of collegiate institutions of high standing 

will be admitted without examination, provided 

they can show the requisite knowledge of 

Botany, Geology, and Inorganic Chemistry. 

The Summer School of Forestry is conducted 

at Milford, Pike County, Penna. The session in 

1904 will open July ist and continue seven weeks palalaida hte talate 
net 

For further information address 

Henry S. Graves, Director, New Haven, Conn. 

PRESS OF JUDD & DETWEILER, WASHINGTON, D. C. 
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ESTABLISHED IN 1868 Field and Stream 

Edited by EMERSON HOUGH 

America’s Illustrated Monthly Magazine of the 

Rop, GuN, DoG, CANOE, CAMERA, CRUISE, Etc. 

Judd & Detweiler re Cenga Gon al Maanaea 

The Mysteries of the Mighty 

Printers Amazon River 
Ree: the story, graphically penned by 

explorer ALVAH D. JAMES, of the dis- 
coveries and facts brought to light by 

“FIELD AND STREAM’S”’ exploration party 
in the vast, tropical wilderness drained by the 

420-2 Eleventh Smiee! Peake day when, on the Pacific coast, the 
ascent of the Andes Mountains began, the thrill 

! ‘ - of the narrative is upon you, and never releases 
Wa S h 1 Ale if (O) 10) i) 3 C Hl its hold until the tale ends at the confluence of 

=) ’ the great river with the Atlantic, 3,600 miles 
from its source. 

Begin your subscription with the superb 
Christmas Number of 1903, containing the first 
installment of this Amazon story. 

Address the Publishers: 

JOHN P. BURKHARD CORPORATION 

Dept. F. I. 35 West 2ist Street, New York 

WE PRINT THIS MAGAZINE 

THE 

Improvement 
The 

Overland 

Limited 

alifornia 
the most luxurious train in the world, 
leaves Chicago 8.00 p. m. daily. Less 
than three days to San Francisco. 
Magnificent equipment. Electric 
lighted throughout. 

The Best of Everything. 
Two other fast trains leave Chicago 10a.m. 
and 11.35 p. m. daily, with through service 
to San Francisco, Los Angeles and 
Portland via the 

Chicago & North-Western, 
Union Pacific and 

Southern Pacific Railways 
All agents sell tickets via 

this route. 
Illustrated booklets on 

application to 
W. B. KNISKERN, 

CHICAGO, ILL. 
or E. L. LOMAX, 
OMAHA, NEB. 

OL16 

of Rivers 

A Treatise on the Methods -:imployed 

for Improving Streams for Open 

Navigation, and for Navigation 

by Means of Locks and Dams. 

By B. F. THOMAS 
United States Assistant Engineer, Member of the 

American Society of Civil Engineers 

and D. A. WATT 

United States Assistant Engineer, Member of the 
American Society of Civil Engineers 

4to. xiv + 356 pages 

Profusely illustrated, including figures tn the text 
and 92 full-page and folding plates. 

Cloth, $6.00 net; postage, 47 cts. additional 

JOHN WILEY & SONS 

43 and 45 East 19th St. New York City 
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2 Se 

o SCHOOLS § CO LhEGES QXO} 
Harvard University 

Ghe Lawrence 
Scientific School 

Announces the establishment 
of four-years’ programme of 

Forestry 

leading to the degree of S. B. 
The School offers also profes- 
sional courses leading to the 
degree of S. B. in landscape 
Architecture, Architecture, 
Engineering, Mining, Geol- 
ogy, Biology, Chemistry, etc. 

Information about require- 
ments for admission, courses 
of study, expenses, etc., may 
be obtained by addressing 

J. L. LOVE, Secretary 

16 University Hall, Cambridge, Mass. 

N. S. SHALER, Dean 

Accurate estimates of standing timber, 

valuation surveys and working plans 

made, and expert advice on any logging, 

lumbering, or forestal proposition furn- 

ished by 

C. A. SCHENCK & CO., Biltmore, N. ¢. 
Consulting Forest Engineers. 

Nature Books 
Now is the Time to Read Them 

Spring is here and every normal man 
and woman wishes to get in touch 
with the newly-wakened life out of 
doors. See our list on a following 
page. Whatever isn’t there we can 
procure for you at lowest rates. 

FORESTRY AND IRRIGATION 
BOOK DEPARTMENT 

California, Alta Placer County 

AGASSIZ HALL 

is a boys’ Preparatory School in the Sierra Ne- 
vada Mountains. Its boys are encouraged to 
Tide, row, swim, fish, hunt, trap, snowshoe as 
out-of-school aids toward developing healthy 
manhood. 

. oe THE . oe 

University of the South 
Sewanee, Tennessee 

et 

DEPARTMENTS 

ACADEMIC MEDICAL 
THEOLOGICAL PHARMACEUTICAL 
LAW PREPARATORY 

ee 

The University of the South is situated in the 
center of its woodland domain of 10,000 acres, 
on the summit of the Cumberland Mountains, 
2,000 feet above sea level. 

Open from March to December, the academic 
year being divided intothreeterms. Students 
from other Universities may attend the sum- 
mer session, July 3 to September 26, in any 
department. 

The University domain is being lumbered in a 
scientific manner under the direction of the 
Bureau of Forestry, U. S. Department of Agri- 
culture, and an unusual opportunity is afforded 
for the preliminary study of forest Sewanee 
presents an exceptionally attractive field for 
the study of geology, and forest and field 
botany. 

For further information address 

THE VICE-CHANCELLOR 

Michigan 

Agricultural College 

= 

FORESTRY 
OURSE has been in successful operation since 

September, 1902. It runs parallel with 

courses in Agriculture, Mechanic Arts, and Do- 

mestic Science, and leads to the Degree of B.S. 

Seventy students have had instruction in this 

subject at this College the past year. Students 

taking the full course have practice in nursery 

work, forest mensuration and exploitation, and 

field surveying. Twohundred acres of woodland 

on the College farm, including pine and decid- 

uous plantations, and native stands are used for 

demonstration. The campus contains over 600 

species of native and introduced trees and 

shrubs. A large number of graduates of this col- 

lege are now engaged in forestry work. Pleasant 

location. Expenses low. Catalogue and special 

circular sent on application. 

J. L. SNYDER, President 

E. E. BOGUE, Professor 

Agricultural College P. O., Michigan 

In writing advertisers kindly mention Forasrry aND IRRIGATION 

el Ce Bh ee he er ee 



The American Sportsman’s Library 
Under General Editorship of CASPER WHITNEY 

The Only Library of Sports Adapted to the American Reader 

Complete in 20 volumes, at $2 net per volume 

A partial list of Contributors includes 

Theodore Roosevelt, Dean Sage, Edwyn Sandys, Charles F. Holder, 
F. S. Van Dyke, L. C. Sanford, James A. Henshall, Owen Wister. 

The volumes are illustrated by such artists as 

A. B. Frost, Carl Rungius, L. A. Fuertes, Charles L. Bull, Martin 
Justice, C. F. W. Mielatz, and Tappan Adney. 

Published in two series of 10 volumes each, all uniform, the whole set is a remarkable 
epitome of outdoor life, dealt with authoritatively, yet in simple and untechnical lan- 
guage, and in each volume will be found much to interest and instruct the general reader. 

Of the FIRST SERIES, trated by Martin 

those NOW READY are: a Justice and Charles 
F. W. Mielatz. 

The Deer Family The Big Game Fishes 

By Theodore Roose- of the United States 

velt and others. II- By Charles F. Hol- 
lustrated by Carl der. Illustrated by 
Rungius, with maps Chas. F. W. Mielatz 
by Dr. C. Hart Mer- and others. 
riam. 

Salmon and Trout TO BE READY IN THE 
By Dean Sage, W.C. FALL 

an Tall oe: The Bison, Musk Ox, 

trated by A. B. Frost Sheep, and Goat 
Family and others. 2 ‘ 

is eorge Bird 
Upland Game Birds Gunncilowen Wis- 
By Edwyn Sandys ter, and) iCasipan 
and T. S. Van Dyke. Whitney. Illustrat- 
Illustrated by L. A. ed by Carl Rurgius 
Fuertes, A. B. Frost, and others. 
ie Bull, and oth- Cougar, Wild Cat, Es “ese Wolf, and Fox 
e Water-Fow i i With many illustra- 

Family a tions. 
By L. C.. Sanford, L. The Bear Family B. Bishop, and T. S. 
Van Dyke. Illus- By Dr. C. Hart Mer- 

riam. Illustrated by trated by A.B. Frost, ; 
L. A. Fuertes, and C. Carl Rungius and C. 

LL. Bull. L. Bull. 

Bass, Pike, Perch, Guns, Ammunition, 
and Others and Jackie 

By James A. Hen- : By A. W. Money and 
shall, M. D. Illus- others. Illustrated. 

SECOND SERIES — In Preparation 

Photography for the Sportsman Naturalist | Baseball and Football 

The Sporting Dog | Yachting, Small Boat Sailing, and Caneeing 

The American Race Horse, The Running Horse Rowing, Track Athletics, and Swimming 

Trotting and Pacing Lacrosse, Lawn Tennis, Boxing, Wrestling, Etc. 

Skating, Hockey, Ice Yachting, Coasting, Etc, 6 Riding and Driving 

BR, % 4, 
?, 4 

[eG SPE CPTA®G OFFER 

4% € 
Q, ~% ~O : 5 : . 5 
6, This exceedingly interesting and valuable series will be offered for 

ca % “A om a limited period upon very liberal terms. Send $4.00 with coupon 
% %% Con cut from this magazine and $1 per month for 36 months thereafter, 

eae CIS and we will send you free of all charges the volumes now read Mn % ~% § Y) 
5 Ce 5 and the others as they are issued. The books are good to 
Pe 4 oy look at, being tastefully bound in dark green cloth, with 

4 Cr gold ornaments and lettering and gilt top. 
e my © 4, (4) S 

ge SIN Ghe MACMILLAN COMPANY 
c Ong 66 Fifth Ave., New York 
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LET US BE YOUR 
BOOK BUYERS 

pepe be) viol) 

N our plan of serving the readers of FORESTRY AND IRRI- 
GATION we have found so many who have taken advantage 

of our former offer to furnish books on forestry and irrigation 
subjects that we are broadening the scope of our book depart- 
ment so as to furnish any book a reader may want. 

These books are furnished at publishers’ list prices, and 
will be sent postpaid on receipt of price. We save you postage 

and express charges. 

FORESTRY 

Flora of the Northern U. S. and Canada, Britton and Brown (3 vols.).............. $9.00 
WureNativewincessiarriet. 17, Keeler: 9 cos nasa bes feu wkd Salo ceive Pewee seis 2.00 
North American Forests and Forestry, Ernest Bruncken......:......... .:t+.--:- 2.00 
ieeNdinondacko price, Giltord Pinchot aoc cdes woes cree eater cis ee ie eetele crete I.00 
orest) trees) and: Korest Scenery, G. Frederick Schwarz..... $222.2 25222.90..--50 1.50 
WiesteAimertcan Cone-pearers, J. G. lemimonece 2 oss noe eae ee Sain we 1sOO 
IBIGRY HO ‘ISL (UNS "AN RASS a fg Coagay Wes 0 0b 00) » Uae ee He poe Ee mee TLS eee al aa .50 
Wlorayorsthe Southern: States, A.W. Chapman). 555.5. -25 shee ea acne fee Soe: 4.00 
ies Omene Nortuern United States, H.JAt Apgarin vicit. cass eee gienc acct rete 1.00 
rine Nato PALS way OL Tp VETI Ts... 2.0.5 eeu re eae yee Mie lasses haere clearly She Sint seal 1.75 
Peeecamowetuciangd. Dame & Brooks:. 5.2.0 a. 22 Bec ae dct ne als, wenles aie celaiow's 1.50 
Seuciestomelreesiin Winter, Annie Oakes Huntingdon). 2). occa... fh..--22++ sane 2.25 
Nisa RO tb otathye (ASANG LAY... oie bcc Sinelerienne Oe aePetcla wom Siceiare wiccehs) & tiers olela's «(cle shee 1.62 
PEEeeGall TOROS, TEND DS ee Ie ea eS nit A ee eee CR ee ioe I.50 
eS epeg ATI em AL CHOW ars aisles e's.c ss ortanc steno ie PERRI Lee cre oh eices, oc che rofacste ction 1.50 
CR item rite Giltord Pinchot «05% 6. gical Cyrene rn eieeavs Mielec wee teal Scie. oj shel sieisine ales 1.00 
American Woods, Romeyn B. Hough (in ten parts), per part. ................006. 5.00 
PACICAMMEOLES ETM OliTy GillOrd a7. ssc k seine tooo eiciesin oe erie stb eu siting oesie Biz eisterspsls 1.20 
pee eno KaorLorestry,, Kilibert Roth... sisi! 2c!2 6 fale tis die le dele a) S wwiee edo a ele 1.25 
AuitiMtceGneetmhrees a iliave len ROSETS..sniseiyjea neieilseie oie sis coil sieiere isk cle =) 11 3.00 
ICON OMIIecRO te HOLeStiays eee Hy ME CLILOW sof ane eile cea con coel es says 2) 2's epee ahd ol eve dusts Invelon teats ote 1.50 
Baneipal species of Wood, Charles H. Snow..:...... 0... ....-: sea ee =e eRe 
Principles of American Forestry, S. O. Green. .. ean racy eb Ais ee : 1.50 
ineweroression-of Forestry, Gifford Pinchot 5......5. .........5:5- ae fae ae 25 
TaapOntanieehalippine Woods; Geo, P.. Ahertin yi... 25- cacy oon etree lee ee eee 3.00 

IRRIGATION 

iieationunntnesuUnited States, F. HW. Newellt. ooo. 2.2 oe ee eee cc's we ele eee eaies $2.00 
arenrion engineering, Herbert M. Wilson... 203). cc sce 5 ce. s ec ee ete eee eee nee 4.00 
SeeesreadeamoeMrainace hE. King 1... i. ccs silec cect seus ee ee nese es st ee 1.50 
Marearonnor Harm and Garden, Stewart: : 5... -.2. csc cscs cece ett e ences eens nes 1.00 
eemee aE a He i111 SSVVALCOX, 6c 15.0) cs. 5 ods aydle os ajelm syefaien aio thele © 2.0 ols as e's alc aa oe tale vine 2.00 
EatedcaleKarm Drainage, Charles G. Elliott... 2.2 5.0.00. eee ce ene eet eee eens T,00 

If readers desire books not on the above list let us know what they are, 
and we will send them at regular retail price, postpaid. Address 

Forestry and Irrigation 
Atlantic Building Washington, D C 

In writing advertisers kindly mention FORESTRY AND IRRIGATION 



AMERICAN WOODS 
By ROMEYN B. HOUGH, B.A. 

A publication unique in its illustrations, in that they are actual specimens 

instead of pictures, giving literally ‘‘ sermons in trees’’ 

A VOLUME OF “AMERICAN WOODS” DISPLAYED 

ACH page contains three paper-thin sections of actual wood—transverse, radial, and 

tangential—and as these are nearly transparent, they show clearly the structure. They 
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Forestry and Irrigation. 
VIOLA. AUGUST, ro04. No. 8. 

NEWS AND NOTES. 

Irrigation It has just been offi- Constructing An examination for con- 

Congress. cially announced by the Engineer structing engineer under 

committee on arrange- Examination. the Reclamation Service 

ments that the Twelfth National Irri- 
gation Congress will be held at El Paso, 
Texas, November 15-18. Further par- 

ticulars of this interesting event are 

published on page 380 of this issue. 

& 

Massachusetts now has 

Forestry in a state forest service au- 

Massachusetts. thorized by law. The 
law went into effect July 

1, and the official to be known as the 
state forester was appointed by the 
governor. The law provides that the 
incumbent must be a trained forester 
with a technical education. It shall 
be his duty to promote the perpetuation, 
extension, and proper management of 
the forest lands of the state, both pub- 
lic and private. He shall also give a 
course of in-truction to the students of 
the Massachusetts Agricultural College 
on the art and science of forestry. The 
salary of the state forester is $2,000 a 
year, and the appropriation for carry- 
ing on the work during the present 

year 1s $5,000. 
Governor Bates has appointed to the 

position of state forester Mr. Alfred 
Akerman. Mr. Akerman is the son 
of former Attorney General Amos T. 
Akerman, of Cartersville, Georgia. He 
is a graduate of the University of 
Georgia, and later studied forestry at 
the Yale Forest School and at the Uni- 
versity of Tubingen, Germany. He 
has served a year as assistant professor 
of foresiry at the Yale Forest School, 
and hasalso been a field assistant in the 
Bureau of Forestry. Mr. Akerman is 
well equipped for his work, both from 
the standpoint of technical education 
and practical experience in forest work. 

State 

was held by the Civil 
Service Commission April 1, 1904. The 
compensation offered was from $3,600 
to $4,800 per annum. About 230 engi- 
neers entered papers for this position. 
‘These papers were examined and marked 
quite severely, the average marking be- 
ing between 65 and 75 per cent. Out 
of the 230 papers 60 were given a rating 
higher than 70 per cent. 

Appointments have been offered to 
the three men who stood highest on this 
list, namely, Thomas F. Richardson, of 

Clinton, Mass.; Chas. E. Wells, Clin- 
ton, Mass., and Alexander E Kastl, of 

Denver, Colo. This practically closes 

the matter, although the list of eligibles 

can under existing practice be utilized 

by various branches of the government 

service who may desire to select men 

from it for other positions. 

* 

Ontario Guards The Commissioner of 

Against Fire. Crown Lands has just 
issued a code of very 

strict regulations for the observance of 

all persons exploring, prospecting, hunt- 

ing, or pleasure-seeking on the now ex- 

tensive forest reserves of Ontario. They 

will be rigorously enforced, and are as 

follows : 
‘Every person entering on this re- 

serve shall, when requested to do so by 

the superintendent or rangers, furnish 

his name, address, proposed duration of 

his stay, parts of reserve he intends to 

visit, and such other information as the 

superintendent or rangers may require. 

‘No person shall prospect for min- 

erals in any forest reserve except by 

authority of a permit in that behalf is- 

sued by the Commissioner of Crown 
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Lands, for which a fet of $10 per year 
shall be charged. 

“** No person shall, except under the 
authority m writing of the Commi: 
sioner of Crown Lands, cut down, take 
the bark off, or otherwise injure any 
Standimg or growing timber im any for- 
est reserve. 

“No person shall be permitted to set 
out or start 2 fire for any other purposes 
than cooking or obtaining warmth, ex- 
cept by express permission of the Com- 
missioner of Crown Lands. 
““Tostart a fire for cooking or warmth 

observe the followimg precantions - Se 
lect a bare rock whereon to kindle such 
a fire, if possible; if no such rock is 
available, then select a site on winch 
there ts the smallest growth of vegeia- 
bie matter, dead wood, branches, brush- 
wood, or resinous trees; clear the place 
for the fire by removing all vegetable 
matter, dead trees, brushweod, branches, 
and dry leaves from the sail withm a 
radius of 10 feet from the fire ; exercise 
— observe every possible precaution 
© prevent such fire from spreading and 
aati extinguish fire before quitting 
he place. 
““Any person failimg to comply with 

the provisions of the act for the protec- 
tien of forests from fire, or of the forest 
reserve regulations, shall be subject to 
a fime of not exceeding §50 for each 
offense. 

““All persons actimg 2s suidies to par- 
tes of tourists or others must produce 
a lheemse, which may be procured by 

trom the superimiend- 
= — = 2. we ser 
ux chines Z2ic é 

approved persons 
ent af reserves, or 

tendent may cancel the 

RCSD Gf 2 ans mace upon beams s2tisied 
> = = 

- a => SS =~ >--—S- the holder has wiolzte = the pro- 

visions of the act to preserve the forest _ 

act to cresie forest 
. 

Sali with Tessin 
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cause him to be taker Before any j 
of the peace for trial.*’ 

= 

Ietigated Farms About 250 farms lyimsg 
in Nevada. in townships 18 and 16 

north, ranges 23 and 2 
east, in Nevada, are now open to home 
stead entry under the terms of the 
reclamation law of June 17. 1902 
These farms are from 40 to 160 
im area, and will be fumished 
water from the government canals 
Teservoirs at 2 cost of $26 per acre, p 
able in ten annual imstaliments. 
The maps showing the location 

extent of each of these farms are im the 
hands of the General Land Office, a 
entries can be made under the home 
Stead act subject to the limitations 
the law of Jume 17, 1902. 

The land is to be given away to pe 
sons who will live upon it for five years 
and who will pey the cost of brmgms 
water to the land, namely, $2.60 pee 
acre forten years. After that time the 
water-supply system becomes the prop 
erty of the water users owning the lands 

as 

Pobiz Land Mr. Gifford Pinche 
Commision. 4s Forester of the Unite 

Siates Department c 
Agnienliture, and F_ H. Newell, Ch 

Engimeer of the United States Reclam: 
tion Service, both members of the Pal 
Re Lands Commission, recently Ee 
Washington onan extended trip throus 
a number or the pubhce-lands ESS 

Ther time on ths tp will m a st 

formation bearing on the various puble 
lend problems. On August 3. 4, andl 
they attended the meciims of the Na 

interested m the pubhe Lands held 
Denver. On August 7 they amved 
Boise, Idaho. Mr. Pinchot will spe 
Same i i me in the wicimity of Bosse, @ 
will arrive in Spokane on the meht @ 
August 15. 

Mr. Newell's program, mesntime, i 

asfollows: August 8, Boise, idake. - 
lie meeting; Augusto, Ontario, Ores 
im commection with the Malheur m = 
tem project: August 10a, Pano io 



a, to meet the Oregon State Com- 
ssion for Revising = Water Laws; Au- 

~~ 11, at Walla Walla, Washington. 
to meet the Washington State Commis- 
Sion for Revising Water Laws: * August 
12, Walla Walla, Washington: August 
13 and 14, at Pasco, Washmgton: Au- 
‘Sust 15. reaches Spokane and meets Mr. 
Pinchot, traveling together during bal- 

‘amee of the trip ; “August 16. they leave 
Spokane; August 17, at Wallace, Idaho: 
“August 18, Missoula, Montana: Aucust 
3g and 20. Helena, Montana: August 

"2m and 22, Great Falls, Montana. and 
Wicinity ; August 23 and 24,: Sun River, 
Montana - Anes. 25. 26, 27, and 28, 

wias River: August 29 and 30, Malia; 
August 31, at Buford. Montana: Sep- 
ember 2, arrive at St. Paul, Minnesota: 

September = 3. Im St. Paul; September 4. 
t —: September 5, Washington, 

These dates are approximately cor- 
Fect, but subject to chance. : 

= 

Ciassifeation) A new classification of 

af Foresters. technical srades in the 
Bureau of Forestry went 

Mio effect July 1. This change was 
| Made im order to provide a set of ceneric 
‘Bities that would tell more clearly what 
Ms men are doing. The titles are more 
easily distinsuished are more dignified, 

a mean more to the men themselves. 
The new grades, with the yearly sal- 

Asseaax Forester. $2. 700-—$3.000.— 
“Oitef of the rankine division and as 
‘Star to the Forester. 

Assistant Foresicr, $2, 100—$2,400.— 
‘Chie is of divisions and men occupying 

ions of similar responsibility. 
— Inspector, $1,3800—$2,000.— 

‘ Cimefs oi the ranking sections oi divis- 
2 sand men in charge of independent 

= of work of similar importan tance. 
Assislani Forest Inspecior, $1,500— 

a. joo. —Chieis of sections of divisions, 
eee ee ee ranking = section, and men 
@ccupymes positions of similar respon- 

Forest Assistant, $900—$1,400.— Men 
wm0 enter the Bureau through the ex- 
amination for Forest Assistant and have 

" 
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mot yet been given charge of independ- 
ent lines of work. 

Forest Agent, $700-$900.— Men with- 
out civil-service Standing, in charge of 
subordinate lines of work. 

Forest Siudeni, $300—Men whose 
Service is temporary and educational in 
character and whose training in for- 
estry is incomplete. 

* 

Promotions Mr. O. Chandler, third- 
of Rangers. = class ranger in the San 

Bermmardino Forest Re 
serve, has been promoted to second-class 
ranger. 

Philip Begue and R. H. Hiatt, third- 
class rangers im the San Gabriel Re 
serve, have been promoted and are now 
second-class rangers. 

= 

Underground To no state in the Union 
Waters of has a copious supply of 
Louisiana. deep-well water been a 

greater boon than the 
State of Louisiana. The use of under- 
ground waters for the irrigation of rice 
fields has led to the sinking of an un- 
usually large number of wells in the 
southern part oi the state, especially in 
the region along the coast, where values 
in some localities have increased five to 
ten fold within the last ten years through 
the reclamation of the land by mm- 
gation. Water-supply and Irrigation 
Paper No. ror of the United States 
Geological Survey, entitled *‘ The Un- 
dersround Waters of Southern Louisi- 
ana,’ recently published, contains a 
steat deal of information that may be 
of value to people interested in the in- 
dustrial development of Louisiana. It 
was written by Prof. Gilbert Dennison 
Harris, of Cornell University, and Mr. 
M. L. Fuller, of the Survey, has added 
a discussion of the uses of the water for 
water supplies and for rice irrigation. 

Professor Harris discusses the origin 
of artesian and deep-well waters in 
southern Louisiana. He presents facts 
showing that neither gulf waters nor 
river waters are the main sources of 
supply -of the deep wells, and holds that 
the normal precipitation is entirely sufh- 
cient to account for the well supply. 
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The annual rainfall of about 55 inches 
is more than double the quantity neces- 
sary to irrigate the land if it were planted 
in rice. Much of this water is undoubt- 
edly lost by flowing away in surface 
streams to the gulf or by leaching out 
into the gulf underground. Owing to 
the fact that the main local streams of 
southern Louisiana have never been 
gauged, the amount of water that reaches 
the sea, even by surface streams, is not 
yet known. Without proper hydro- 
graphic data, such as the United States 
Geological Survey is accumulating in 
many districts, it is impossible to even 
approximately estimate the extent to 
which the total amount of rainfall may 
be utilized here as deep-well water. 

The topography and stratigraphy of 
southern Louisiana are discussed in con- 
siderable detail by Professor Harris, who 

shows how they modify the character 
and the condition of the water. The 
bulk of the paper consists of well statis- 
tics. Numerous wells throughout the 

various parishes are described and rec- 
ords are given, where possible, of their 
depths, the strata they penetrate, and 
their flows. ‘The variation in flow and 
pressure-head shown by wells east of the 
Mississippi and by those west of that 
river is discussed. Professor Harris 
concludes with a chapter on well drill- 
ing and pumping. 

In discussing the increased use of 
underground waters in southern Louisi- 
ana, Mr. Fuller speaks of them as sources 
of town and domestic, of farm, railroad, 
and manufacturing supplies. Extensive 
tables are given to show the extent and 
importance of the use of well and com- 
bined well and bayou systems for the 
irrigation of rice in Louisiana. The 
method in which the water is applied 
and the land farmed is also described. 

oe 

Forester for Dr Judson’ F. Clark 
Ontario. leaves the Bureau of 

Forestry during the 
present month to become Provincial 
Forester of Ontario, Canada, a position 
recently created by its government. 
He will organize a Division of Forestry 
in the Crown Lands Department. — Dr. 
Clark is a graduate of the agricultural 
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college at Guelph, Ontario, and later 
pursued graduate studies at Cornell 
University. Following this he was an 
instructor in the New York State Col- 

lege of Forestry up to the time of its 
discontinuance. Dr. Clark made an 
excellent record while in the Bureau 
of Forestry, and he goes to his new 
position highly recommended by its 
officials. 

* 

To TestSeeds. A circular recently is- 
sued by the U. S. De- 

partment of Agriculture should go a 
long way toward breaking up the traffic 
in bad seeds. The circular runs as fol- 
lows : 

‘The act of Congress making appro- 
priations for the Department of Agri- 
culture for the fiscal year ending June 
30, IyO5, contains the following: 
“The Secretary of Agriculturegia 

hereby directed to obtain in the open 
market samples of seeds of grass, clover, 
or alfalfa, test the same, and if any such 
seeds are found to be adulterated or mis- 
branded, or any seeds of Canada blue- 
grass (oa compressa) are obtained 
under any other name than Canada 
bluegrass or Poa compressa, to publish 
the results of the tests, together with 
the names of the persons by whom the 
seeds were offered for sale.’ 

‘‘Announcement is hereby made that 
the collection and testing of seeds as 
directed by this act will begin July 1, 
1904. 

‘JAMES WILSON, 
“Secretary. ’) 

om 

It is interesting to note 
how conspicuous is the 

absence of serious forest fires in several 
states which have enacted forest-fire 
laws and directed a rigid enforcement 
of the same. Realizing the import of 
the saying, ‘‘A stitch in time saves 
nine,’’ several measures designed to 
prevent the occurrence of forest fires 
have been promulgated by the Ontario 
government, and especially are these 
reculations designed to safeguard Crown 
lands from damage by railroads. New 
York State wardens have been vigorous 
this season in the matter of prosecu- 

Forest Fires. 
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tions for infringement of the state for- 
est laws, and prompt action by state 
forest officials and forest-reserve rangers 
in several states have in many cases 
averted serious damage. Reports from 
the State of Washington indicate that 
forest fires are again prevalent, al- 
though not in the same territory as 
those chronicled in the July number of 
FORESTRY AND IRRIGATION. Four dif- 
ferent fires were reported in Kings 
county on July 12, and it is reported 
that about 8oo acres of fine timber were 
burned over. Damage was also done 
in the territory surrounding the Tula- 
lip Indian Reservation. By far the 
most serious fires of the past month, 
however, have been in Newfoundland 
and British Columbia. The area of 
destruction in the interior of Newfound- 
land is stated to be greater than that 
affected by any previous conflagration. 
Notre Dame Junction, a lumber set- 
tlement, was all but consumed, and 

several lumbering firms have suffered 
extensive loss through destruction of 
their outfits and plants. Canadian 
newspapers place the loss in Newfound- 
land alone at $175,000, including loss 

(6s a 

incurred in the destruction of build- 
ings, lumbering outfits, mills, and tim- 
berland. Nova Scotia and New Bruns- 
wick have been visited by numerous 
minor forest fires, owing to the favor- 
able conditions of drouth and _ heat. 
On the other side of the Canadian do- 
main serious damage has been done in 
the northern Saanich district of Van- 
couver Island, and in the mountains 
near Ladysmith. In the northeast of 
Wulffsohn Bay a fire of considerable 
magnitude is reported to have destroyed 
a large acreage of timberland. 

A small fire engaged the attention of 
forest rangers near Prescott, Arizona, 
in the early half of July, and during 
the same period a serious fire was re- 
ported in the Huachua Mountains near 
Tombstone. Forest fires in this sec- 
tion are of a more serious aspect than 
the actual monetary value of the prop- 
erty destroyed implies, since their pro- 
tection of the water supply is vital and 
the welfare of the country greatly de- 
pendent upon their influence. 

California suffered losses in two lo- 
calities—in the Yosemite, at the foot 
of Mount Starr King, and in Sierra 

HEADGATE OF AN IRRIGATION CANAL ON THE NORTH PLATTE RIVER. 

a 
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county, at the foot of Beckwith Peak. 
Forest fires have been prevalent in the 
district between Bayfield and Port Wing, 
in Wisconsin, practically the same ter- 
ritory which suffered in May. A wide- 
spread area of dry slashings offers a 
favorable opportunity for the fire to 
gain headway. A minor blaze near 
Escanaba, Michigan, created a scare 
among residents of that town as to the 
safety of outlying buildings, but no 
damage was done. The fires in the 
Mogollon Mountains of New Mexico, 

near Silver City, which, as stated in 
our June issue, were extinguished, 
broke out again during July. 

Some loss was occasioned lumbermen 
in Maine by fires in scattered localities 
during the last week of June. The 
most serious of these occurred in Wash- 
ington county, but through prompt ac- 
tion on the part of State Land Agent 
Ring serious damage was averted. 

ad 

Stream During the past two 
Measurements. months the stream meas- 

urement work of the 
U. S. Reclamation Service, which was 
started in the early spring in the West- 
ern States, has been extended into new 
territory, which is being examined for 
irrigation purposes. 

In Colorado new stations have been 
established during June as follows: La 
Plara River and Canal at Hesperus, 
Laramie Canal at Glendevey, on the 
Little Grizzly at Hebron, and on Mc- 
Intyre Creek at Gleneyre. Aside from 
these stations, surveys and measure- 
ments were made on the North Platte 
and its tributaries in North Park, Colo- 
rado 

In South Dakota new stations were 
established in connection with irriga- 
tion investigations at Seim on Grand 
River, on Indian Creek at Sanoma, and 
on Moreau River at Bixby. 

In Idaho stations have been estab- 
lished on various canals in different 
portions of the state in order to deter- 
mine the amount of water now being 
used for irrigation purposes. 

Gaging stations were established in 
Utah during April, May, and June as 
follows: On Logan Creek at mouth of 
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Canyon, Blacksmith Fork at Toll Gate, 
and also at Aqueduct Toll Gate, Jor- 
dan River at the pumping plant, Rock 
Creek at Duchesne, and on Logan River 
at Smithfield and Hyde Park. 

Mr. E. C. Murphy, inspector Of 
stream-gaging work of the U. S. Geo- 
logical Survey, is now in the flooded 
district of Kansas making a careful 
study of the causes and extent of dam- 
age done by the recent floods in that 
state. During the past year Mr. Mur- 
phy has been making a careful study of 
previous floods in this and other sec- 
tions of the United States, the results of 
which are contained in water-supply 
paper entitled ‘‘ The Floods of 1903.” 
This pamphlet will be ready for distri- 
bution in the near future. In connec- 
tion with this subject several gaging 
stations have been established in the 
flood district of Kansas in order to de- 
termine the flood flow. 

& 

Hydrographic Albert I. Stiles and Le- 
Aids. roy Hunter,  hydro- 

graphic aids, have been 
assigned to the field force of Engineer 
George L. Swendsen, Salt Lake City, 
Utah. Mr. Stiles is a graduate of the 
Leland Stanford University, and Mr. 
Hunter is a graduate of the Massachu- 
setts Institute of Technology, Boston. 

Both men have had considerable field 
experience and will be valuable addi- 
tions to Mr. Swendsen’s force. 

& 

The growth of planted 
trees in the two Dakotas 
will be studied this sum- 

mer by a field force of the Bureau of 
Forestry. Some little work of inspec- 
tion has previously been done in those 
states, but the possibilities of tree plant- 
ing there are relatively unknown. The 
country is high and level for the most 
part, though broken here and there by 
canyons and small streams. ‘There is 
less planted timber than in Nebraska. 
The plantations are usually the work 
of those who took up timber claims. 
Unlike much of the planting under the 
same law elsewhere, that done in the 
Dakotas was generally not perfunctory, 

In the 
Dakotas. 
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but careful and intelligent. Those who 
took up claims planted not only because 
it was necessary to make their titles 
good, but, since they felt the need of 
trees, they cultivated them properly, 
and they are now rewarded with val- 
uable assets in their plantations. ‘T‘his 
growth will be carefully examined and 
measured as a basis for recommenda- 
tions concerning scientific tree planting 
and management. 

The field force this summer will be 
six experts, divided into two parties. 
They will begin in the southern part of 
South Dakota and work northward, cov- 
ering both states east of the ggth me- 
ridian. 

The topography and climate of the 
Dakotas make tree plantations essential 
to the highest development of the rich 
agricultural lands. ‘The rainfall is less 
than in Nebraska or Kansas, but this 
is largely neutralized by the shorter 
crop seasons. The winds in summer 
are hot and dry, and of about the same 
velocity as in the two latter states. 
Because the rainfall is so small and the 
evaporation, accelerated by the high 
dry winds, is so great, trees in abun- 
dance are required to offset these dis- 
advantages. Properly selected, and 
planted as shelterbelts and windbreaks, 
trees will greatly increase the yield from 
all crops by cutting down the force of 
the wind and conserving moisture. 

The creation of woodlots is one result 
of tree planting that should specially 
appeal to the residents of the Dakotas. 
The long and bitterly cold winters ne- 
cessitate the use of an enormous amount 
of fuel. This fuel can be grown within 
a few hundred yards of the house, far 
more cheaply than coal or wood can be 
delivered by the railroads. The wood- 
lot will not only furnish fuel, but also, 
if the trees have been properly chosen, 
all fence posts and general repair mate- 
rial needed. 

Woodlots need not be planted as a 
separate venture. They can be grown 

“in connection with and partly as the 
result of the establishment of shelter- 
belts. The wider these are made, toa 
certain limit, and the more thoroughly 
they are extended around the farm, the 
greater the advantage in crop protection 
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and the larger the annual cut of wood 
obtainable. 

The first object of the Bureau of For- 
estry in its work in the Dakotas is to 
ascertain if the trees now growing there 
are the species that can be most profit- 
ably planted. The study will also cover 
the methods and cost of the tree plant- 
ing that has been done, with the ex- 
pectation of offering suggestions for 
improving those methods and lessening 
the cost. The results of this work can 
not fail to be decidedly advantageous 
to the farmers of those states, who, it 
is to be hoped, will further the work by 

offering the field parties all the infor- 
mation and assistance in their power 
to give. 

* 

Tree Planting The Bureau of Forestry 
in I[linoits. will this summer pur- 

sue in Illinois a study 
from which it is expected material ad- 
vantage will inure to the vast agricult- 
ural interests of that state. Planted 
timber will be made the subject of care- 
ful examination to determine what kinds 
of trees make the most rapid growth 
and are most valuable commercially and 
for use as windbreaks under the pre- 
vailing conditions of soil, moisture, and 
cultivation. The topography of Illinois 
is such that a forest cover is not usually 
needed to protect the soil from erosion. 
The land for the most part is rolling or 
level prairie, rich and admirably suited 
for agriculture. A farmer reaping large 
harvests from his lands naturally will 
not consider putting those lands to a 
less profitable use, but experiments 
have proved that shelterbelts, in pro- 
tecting the lands from wind, influence 
a larger crop yield. 

Shelterbelts are invaluable in protect- 
ing crops from the damage frequently 
resulting from the full force of destruc- 
tive winds, but possibly their chief value 
is in conserving the moisture so abso- 
lutely essential to crop growth. Wind 
is a strong ally of evaporation. It is 
established that as the velocity of the 
wind increases, evaporation is very rap- 
idly augmented. Shelterbelts, in op- 
posing the wind, effectively retard evap- 
oration, and thereby save to growing 
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crops the soil moisture necessary to 
keep them thrifty during dry, windy 
times. These facts are especially per- 
tinent in a treeless, level agricultural 
country, where the wind has an unob- 
structed sweep for miles and gets con- 
stantly drier in its course. The strips 
of land that farmers in Illinois might 
divert from agriculture in creating 
shelterbelts would be put to better use 
than if continued in crops, because the 
remainder of the land would be so much 
benefited by the change. Nor is pro- 
tection from the effects of wind the only 
advantage that would be secured from 
the creation of shelterbelts. If com- 
posed of suitable kinds of trees, shelter- 

belts can be made to answer the purpose 
of valuable woodlots, furnishing all the 
fuel, fence posts, and farm-repair mate- 
rial the farmer may need. ‘The two uses 
will admirably go hand in hand, and 
between them will materially improve 
the value of the land and the comfort 
of the farmer. 

To promote this end the Bureau of 
Forestry has assigned to Illinois for this 
summer a field party of five experts, 
under the supervision of Mr. R. S. Kel- 
logg. They will study both native and 
planted trees to gain a full understand- 
ing of the rateof growth and reproduct- 
ive powers of the trees which are the 
most valuable for the state. Data will 
be: collected relative to the cost and 
methods of planting and the time re- 
quired to growtimber tothe size required 
for usefulness. When the study is com- 
pleted a full report ou the subject will 
be published. 

4 

Geographic The Eighth Interna- 
Congress. tional Geographic Con- 

gress will be held in this 
country next September. The Com- 
mittee of Arrangements has invited all 
bureaus of the government that are 
concerned with geographic work to ap- 
point representatives at this Congress. 

The subjects for treatment and dis- 
cussion at this Congress may be classi- 
fied as follows: Physical geography, 
including geomorphology, meteorology, 
hydrology, etc.; mathematical geog- 
raphy, including geodesy and geophys- 
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ics; biogeography, including botany 
and zoology in their geographic aspects ; 
anthropogeography, including ethnol- 
ogy ; descriptive geography, including 
explorations and surveys; geographic 
technology, including cartography, bib- 
liography, etc. ; commercial and indus- — 
trial geography ; history of geography ; 
and geographic education. 

A special opportunity will be afforded 
for the discussion of methods of survey- 
ing and map-making and for the com- 
parison of these methods as pursued in 
other countries with the work of the 
federal and state surveys maintained in 
this country. 

The National Geographic Society of 
Washington, D. C., as the organization 
responsible for the management of the 
sessions in the United States, will play 
the part of host and welcome the Con- 
gress, on September 8, toits new home, 
the Hubbard Memorial Hall, on Six- 
teenth street, in Washington. Sessions 
will be held there on September 9 and 
10. Leaving Washington on the 12th, 
the members, associates, and guests of 
the Congress will be entertained during 
that day by the Geographical Society 
of Philadelphia, and on the 13th, 14th, 
and 15th by the American Geographical - 
Society in New York, where scientific 
sessions will be held. Onthe 16th they 
will have the opportunity of visiting 
Niagara Falls, and on the (7th will be 
entertained by the Geographic Society 
of Chicago. On the 19th and 20th they 
will be invited to participate in the In- 
ternational Congress of Arts and Science 
connected with the World’s Fair, in St. 
Louis. If there is sufficient demand, a 
Far-West excursion will be provided 
from St. Louis to the city of Mexico, 
Sante Fé, the Grand Canyon of the 
Colorado, San Francisco,and the Golden 
Gate. with a return by any preferred 
route through the Rocky Mountains 
and the interior plains to eastern ports. 

&* 

A study of forestry 
seems to be especially 
esteemed in countries 

where there are no longer forests to 
study. Infurtherance of this work, the 
United States Geological Survey has just 

San Francisco 
Reserve. 
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published Professional Paper No. 22, 
which bears the title ‘‘ Forest Condi- 
tions in the San Francisco Mountains 
Forest Reserve, Arizona.’’ ‘This paper 
embodies the results of investigations 
made during rgo1 and 1902 by John B. 
Leiberg, Theodore F. Rixon, and Arthur 
Dodwell, and is prefaced by an intro- 
duction written by F. G. Plummer, 
which is particularly interesting. 

The San Francisco Mountains Forest 
Reserve comprises portions of the broad 
summit and slopes of an elevated tract 
of land in north-central Arizona, which 
includes the southern part of the Colo- 
rado Plateau. The northern part of the 
area is dotted by several hundred vol- 
canic cones and the southern part is 
gashed by numerous deep canyons. The 
altitude of the region ranges from 3,500 
feet at Oak Creek, in its southwestern 
portion, to 12,794 feet at the summit of 
San Francisco Peak. 
Among the coniferous trees in the re- 

serve the western yellow pine constitutes 
over 99 per cent of the total forest. The 
aspen takes first rank among the broad- 
leafed species, but has a close competitor 
in the oak. The chief lumber tree at 
present is the western yellow pine, which 
is extensively cut and furnishes all of 
the mill timber sawed, used in, and ex- 
ported from the region. Its average 
total height is 85 feet, with about ro feet 
of cleartrunk. The diameter averages 
18 inches, which corresponds to an age 
of 180 years. In the 812,5c0 acres of 
forest area examined, 2,743,558,000 feet, 
B. M., of standing timber were found, 
which gives an average of only 3,377 
feet, 6. M:, per acre. It is evident that 
the western yellow-pine stands, even 
where entirely untouched by the ax, do 
not carry an everage crop of more than 
40 per cent of the timber they are ca- 
pable of producing. This condition is 
chiefly attributable to the numerous 
fires which have swept over the region 
within the last two hundred years, de- 
stroying seedling and sapling growth. 

The chief agencies through which the 
forests in the reserve suffer destruction 
are cutting, grazing,and fire. Logging 
operations have been carried on in most 
of the central forested areas that are 
‘tributary to railroads. ‘The forest has 

been culled or cut from 148,845 acres. 
The timber cut on these tracts has been 
converted into tie, stull, or round mining 
timber and saw-logs. 

Grazing, especially sheep herding, 
is ruinous to the seedling growth of 
a young forest. Sheep are especially 
fond of the young aspen, which spring 
up as the first restockage on the non- 
forested park lands at the base and on 
the slopes of San Francisco Mountains. 
It was found that the destruction of 
seedlings on any particular tract of land 
ranged from 50 per cent to total after 
a single passage over such ground by 
2,000 head of sheep. 

Fires have been of frequent occur- 
rence in all portions of the reserve. 
The badly burned areas, on which the 
destruction has been 60 per cent or 
more, aggregate 6,790 acres. ‘The ori- 
gin of fires in recent years may, in part, 
be ascribed to the carelessness of sheep 
herders, in part, to sparks from engines 
on the Atchison, Topeka, and Santa 
Fé Railroad, but by far the largest num- 
ber of fires are due to lightning, and 
this cause has, of course, always oper- 
ated. Sections exist on which 50 per 
cent of the mature western yellow pine 
has been either wholly or in part killed 
by lightning strokes. 
Among other interesting questions 

considered in this paper are the low re- 
productive ratioof the yellow pine, thein- 
fluence of the forest on run-off, the graz- 
ing value of the reserve, and the effects 
of sheep herding on the forest floor. 
The bulk of the paper is devoted to de- 
tailed descriptions of the areas, by range 
and township, that make up the reserve. 

&* 

Hydrology Mr. N. H. Darton, geol- 
in Western ogist in charge of the 
States. western section of hy- 

drology, United States 
Geological Survey, left for the field 
June 20, to spend five months in super- 
vising the work of assistants in various 
portions of the West. He will make 
an examination of the western slope of 
the Bighorn Mountains, and will spend 
several weeks in the region lying north 
of the Black Hills in order to obtain 
material required to complete a report 
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on the ‘‘Geology and Underground 
Waters of the Region North of the 
Black Hills.’’ ater in the season fur- 
ther work will be done in the Arkansas 
Valley, in southeastern Colorado, to 

complete the data for a report on that 
important artesian district. Visits will 
be made to a number of dam-sites in 
various portions of the West for the 
purpose of ascertaining the geological 
conditions in each locality. Investiga- 
tions of special problems of underground 
waters will be made in Nevada, Idaho, 

Arizona, and New Mexico. 
Investigations of the underground 

water resources and geology of south- 
ern California will continue under the 
direction of Mr. C. W. Mendenhall. 
Much of his attention during the early 
part of the season will be devoted to 
the preparation of reports and maps for 
publication. 

Mr. C. E. Siebenthal, assistant geol- 
ogist, has been directed to continue his 
examination of the San Luis artesian 
basin, Colorado. When that work is 
completed, he will investigate the pros- 
pects for artesian wells in the Uncom- 
pahgre Valley, and at the end of the 
season will examine the prospects for 
obtaining deep-seated waters in the area 
at Denver, which has not so far been 
fully explored by deep wells. 

Mr. C. A. Fisher will continue his 
studies of the geology and underground 
water resources of the Bighorn basin, 
in northern Wyoming. He will also 
examine the coal deposits and deter- 
mine the prospects for oil and gas in 
that region. 

Mr. G. B. Richardson has been as- 
signed to a study of artesian problems 
in the eastern part of the Salt Lake 
basin, in Utah. In this region numer- 
ous wells are found, but the under- 
ground waters present many variations 
in conditions of occurrence. During 
the first part of the season Mr. Rich- 
ardson will finish his work on the geol- 
ogy and waters of El Paso, Texas, 
with the view of completing a geologic 
folio on the El] Paso quadrangle. 

Mr. Willis T. Lee will make a recon- 
naissance of Owens Valley, California, 
where it is believed the underground 
water conditions are similar to those 
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in some of the valleys in southwestern 
California and south-central Arizona. 
Later in the season Mr. Lee will con- 
tinue his observations in the Gila Val- 
ley, Arizona, with a view to ascertaining 
the extent of the area in which under- 
ground waters are available, their vol- 
ume, and the best means of utilizing 
them for irrigation. 

* 

Hydrographic The hydrographic work 
Work in East. in the New England 

States, which has been 
organized and carried on under the di- 
rection of Mr. N. C. Grover, of the 
United States Geological Survey, was 
transferred to H. K. Barrowson July 1. 
The following number of stations are 
being maintained in this district: Maine, 
18; New Hampshire, 12; Vermont, 3; 
Massachusetts, 3; Rhode Island, 1, and 
Connecticut, 1. 
A systematic study is being made of 

the developed and undeveloped water 
power in Massachusetts, Connecticut, 
and Rhode Island, and other gaging 
stations will be established in these states 
at an early date. 

In Maine profiles are being made of 
the lower portions of the Penobscot and 
Kennebec rivers. In connection with 
these profiles surveys are being made of 
those portions of the rivers which are 
well adapted to the purposes of the 
Survey. 

Mr. N. C. Grover, who for the past 
two years has carried on the hydro- 
graphic work in New England, has been 
ransferred to the Washington office, 
where he will direct similar work in 
New Jersey, Pennsylvania, Maryland, 
Virginia, and West Virginia. A care- 
ful reconnaissance is being made in these 
states, and the work will be extended 
into new localities during the coming 
season. 

Inthe Southern States Mr. M.R. Hall 
is maintaining 2 stations in Alabama, 
24 in Georgia, 3 in Mississippi, 5 in 
South Carolina, 12 in North Carolina, 
and roin Tennessee. Of these stations 
several have been established during the 
present season, and special efforts are 
being made to investigate localities of 
undeveloped water power. 
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Mr. THomaAsS H. MEANS, 

ENGINEER OF SOILS, U. S. RECLAMATION SERVICE. 

N this issue we print an article on ‘‘ The Use of Alkaline and Saline Waters,’’ by Thomas 
H. Means, Engineer of Soils, United States Reclamation Service. 

Mr. Means is particularly fitted for this work, through long and careful training in the 
Bureau of Soils and through a close study of alkali conditions in this country, in Europe, in 
northern Africa throughout Algeria, the Sahara desert, and in Egypt. What makes his work 
of particular value is that it has been carried on in connection with irrigation problems, in which 
Mr. Means is expert, as those who read his articles on the Nile dams in FORESTRY AND IRRI- 

GATION will readily understand. 
Thomas H. Means was born at Waterford, Virginia, November 15, 1875, of good old Quaker 

stock. He received his education in the public schools of Washington and graduated a C. E. 
from Columbian University, besides obtaining degrees for work in chemistry and physics. He 
served in the Bureau of Soils for ten years before joining the Reclamation Service this spring, 
becoming head of the United States Soils Surveys, and establishing a reputation as the foremost 
authority on alkali problems in the country. His work from now on in connection with the 
reclamation service will be of signal value in determining the steps for reclaiming so much of 
the saline lands of our West, and his decisions concerning alkali, with the remedies he may 
propose to remove adverse conditions, will be of immense value. 



THE USE OF ALKALINE AND SALING 

WATERS FOR TREIGATION: 

BY 

THOMAS H. MEANS, 
ENGINEER OF SOILS, U. S. RECLAMATION SERVICE. 

HE greater part of the water easily 
available for irrigation in the arid 

regions of the United States has been ap- 
propriated, and in many cases appropri- 
ation has gone so far beyond the easily 
available as to require extensive and 
costly irrigation works to biing the 
watertothe land. Astime goeson, the 
scarcity of water becomes more evident, 

and we are now confronted by large 
areas of excellent land, lying in a posi- 
tion very favorable for irrigation, with 
little or no water in the streams for the 
accomplishment of this irrigation. 

In the effort to extend the area of irri- 
gated land so as to include these unoc- 
cupied tracts, sources of water more or 
less contaminated with salt and alkali 
have been developed, and the application 
of these waters to the land has produced 
a new set of conditions worthy of our 
careful consideration. The fact that 
water contains much or little soluble 
matter seldom enters into the calcula- 
tions of the farmer or engineer, and ser1- 
ous mistakes, involving heavy loss, have 
been made by the use of water containing 
excess of salt or alkali—mistakes often 
the result of lack of knowledge concern- 
ing the effect of salt and alkali upon 
plant growth. Cases, however, are on 

record where water has been condemned 
by chemists, but its use persisted in by 
canal companies or individuals to their 
serious loss. Again, on the other hand, 
well-meaning chemists have been prone 
to condemn sources of water as detri- 
mental to plant growth, and in that way 
have seriously hampered the develop- 
ment of agriculture, when by proper 
methods of cultivation and irrigation 
this water might be used successfully 
and profitably. A number of cases have 
recently come to notice where pumping 
plants have been closed down by the ad- 
vice of chemists, on account of the salt 
and alkali in the water, when such 
waters could be used a thousand years 
without detriment to the soil or grow- 

ing plants if the farmer understood 
the proper methods of handling alkali 
waters, and in southern California and 
Arizona orange and lemon trees have 
been killed by the use of a slightly alka- 
line water when, by a very simple change 
in methods of irrigation, the trees could 
have been made to flourish. All this 
points to the fact that information upon 
the best methods of using saline and 
alkali waters is needed. 

Chemists have made serious attempts 
to define the limits of the amount of va- 
rious chemical salts allowable in a water 
to be used for irrigation. At the pres- 
ent time the statements seen in print are 
greatly at variance. Many statements 
are made largely from the result of labo- 
ratory studies, while others are made 
from studies over a very limited field. 
In work of this sort it is very difficult to 
determine from laboratory investiga- 
tions how much alkali a plant will 
stand, and it is only by very wide obser- 
vation of field conditions where alkali 
waters are in use that definite informa- 
tion can be gathered as to the limits of 
endurance of ordinary crops. For ex- 
ample, water is used on large areas of 
land in New Mexico and Arizona, and 
has been used successfully from ten to 
twenty years, which would be regarded 
with suspicion or condemned in Cali- 
fornia. 

Studies carried on in the Department 
of Agriculture, Bureau of Soils, over 
the entire western irrigated area, led to 
the publication in 1899 of the following 
statement: ‘‘Five hundred parts of 
soluble matter may be taken as the ex- 
treme limit of endurance for plants, 
while 250 or 300 parts mark the dan- 
ger point, at which the results of the 
use of the water are very uncertain.’’ 

At this same time other writers on 
the subject place the limit at 30 parts 
sodium chloride and from 173 to 300 
parts of the less harmful salts per 
100,000 of water. Thus it will be seen 

(350) 
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that quite a margin existed between 
the limits set by the two authorities. 
Since then, in 1903, the writer pub- 
lished a short account of the use of 
saline waters in Algeria, where water 
with as high as 816 parts soluble matter 
was in successful use. 

The interest in this subject warrants 
a more extended statement of the sub- 
ject than has been made. Inquiries 
have been received from many quarters 
for more explicit information, and to an- 
swer these this article has been written. 

In considering the fitness of a water 
for irrigation purposes there are a num- 
ber of factors to be taken into consid- 
eration besides the amount and chem- 
ical character of the salts which it holds 
in solution. The most important of 
these facters are: the soil to be irrigated, 
its texture, depth, and amount of alkali 
salts present in it; the abundance of 
the water for irrigation, and the char- 
acter of crops to be raised. 

Certain salts, such as those of iron or 
copper, are very poisonous to plants, 

and very small quantities in water are 
sufficient to condemn such a water as 
dangerous or unfit forirrigation. For- 
tunately, the occurrence of such waters 
is rare, but waters pumped from mines 
or from waste, from mills and smelting 
works, is sometimes dangerous, and 

where trouble is experienced with water 
in mining districts where mills or mines 
are upstream, then metals should be 
looked for in the water. 

IiSth OH SALTS. 

The salts most commonly found, 
however, are sodium chloride, or com- 
mon salt; sodium sulphate, or Glau- 
bers salt; sodium bicarbonate, or bak- 
ing soda; sodium carbonate, or washing 
soda; magnesium sulphate, or Kpsom 
salts; magnesium chloride, or bittern; 

calcium carbonate, or limestone, and 

calcium sulphate, or gypsum. This, 
though apparently a formidable list of 
salts, is much simplified when consid- 
ered as regards the effect upon plant 
growth. The two salts of calcium are 
beneficial to plant growth, and are so 
slightly soluble that they can not exist 
in a water in harmful quantity, so need 
not be considered in an analysis. The 
remainder of the salts are divided into 

two groups—black alkali, or sodium 
carbonate, and white alkali, or the 
other salts. 

Of all the salts the sodium carbonate, 
or black alkali, is by far the most harm- 
ful. In ordinary irrigation practice 
plants will stand at least five times as 
much white alkali as black, and in irriga- 
tion waters the same relation will hold. 

Of the white alkali salts, sodium 
chloride is generally the most destruc- 
tive, its effect being approximately 
twice as harmful to vegetation as the 
rest of the salts;) ©f the otherysalts 
little can be said, except that they are 
the least harmful of those ordinarily 
found in irrigation waters, and that 
there is very little difference in their 
relative poisonous effect on plants. 

Sodium carbonate has two effects on 
growing plants in the soil—first, the 
ordinary effect of any material in solu- 
tion, whether that be an osmotic effect 

upon the cells of the roots (or whether 
it be due to the action of irons on these 
cells is a question still in dispute), and, 

second, a caustic action upon the vege- 
table tissues of the growing plant. This 
caustic action corrodes and dissolves the 
delicate portions of the plant below 
ground, and frequently immediately at 

the surface girdles the plant. By the 
application of gypsum or land plaster to 
a soil containing black alkali this caustic 
nature is neutralized and a chemical re- 
action takes place between the gypsum 
and sodium carbonate, forming one of 
the less harmful white alkali salts, 
sodium sulphate, and a relatively in- 
soluble compound, calcium carbonate. 
This reaction can be utilized in the treat- 
ment of soils containing black alkali, 
but the high price of gypsum has not 
permitted this to be carried on to any 
great extent. Ordinarily under-drain- 
age is cheaper. The same reaction can 
be utilized where waters containing 
sodium carbonate are used. 

It has been recommended that water 

containing sodium carbonate in solution 

should be run through cribs filled with 

crushed gypsum. The reaction is, how- 

ever, exceedingly slow. It would gener- 

ally require several hours or days’ con- 

tact to thoroughly neutralize the alka- 

linity. For this reason it is generally 

better, where black alkali waters are to 
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be used in irrigation, and where the 
black alkali remains in the soil, to apply 
the gypsum to the soil direct. 

Sodium carbonate, or black alkali 
water, in contact with air, which always 
contains carbonic acid gas, undergoes a 
change, and is in part converted into 
sodium bicarbonate by the absorption of 
the gas. In this way the alkaline 
character of water is sometimes much 
ameliorated, for sodium bicarbonate is 
neutral in reaction, and from all avail- 
able information is no more harmful 
than the other white alkali salts. In 
equilibrium with atmospheric air, there 
is a definite relation between the rela- 
tive amount of carbonate and bicarbo- 
nate found, the percentage of the latter 
increasing with the amount of carbonic 
acid gas present. ‘Thus when water 
containing sodium carbonate is applied 
to a soil, a certain definite portion is 
converted into the bicarbonate, a greater 
portion than would be converted in 
normal air, for carbonic acid gas is more 
abundant in soil air than in the air above 
the soil. 
Whenever water containing sodium 

carbonate is used, every facility for 
under-drainage should be supplied to 
remove the excess of the salt, and should 
the black alkali begin to accumulate to 
the detriment of the growing crops, 
gypsum in a powdered form should be 
applied to the soil. 

The following table shows the amount 
of sodium carbonate added to the soil 
in an acre foot of water containing a 
given amount of that salt, and the num- 
ber of pounds of gypsum needed to 
neutralize all of the sodium carbonate. 
Part of the sodium carbonate may be 
changed to the bicarbonate and another 
part may be drained away, so that the 
figures for gypsum represent the maxi- 
mum amount ever required, and in prac- 
tice some smaller amount may serve. 

Pounds sodium Pounds of gypsum Parts sodium 1 A 
carbonate carbonate in needed to 
per 100,000 I acre foot neutralize the 

ee of water. sodium carbonate. 

a5. 136 221 
Io D2 441 
15 408 662 

Be 540 880 
25 680 1,100 
30 $20 1,320 

35 960 1,540 
40 1,090 1,760 
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The cost of gypsum varies so much 
that it is difficult to give the cost of the 
above applications. Ground gypsum or 
land plaster for agricultural uses should 
not cost much more than $2 per ton. 
The average price varies from $2 to $3 
per ton: 

At these prices, if it were necessary to 
add the maximum amounts given above, 
the use of water of higher concentra- 
tion would be very expensive ; but it is 
thought that it will never be necessary 
to add but a third or half of this amount 
in practice, and less if the under-drain- 
age is good. 

Sodium bicarbonate is very frequently 
found in irrigation waters. In itself it 
is no more harmful than the other neu- 

tral salts. Evaporation of the water 
containing it, causes a portion of the 
bicarbonate to revert to the carbonate, 
and therefore waters containing sodium 
bicarbonate should be held open to sus- 
picion, just as are waters containing the 
normal sodium carbonate. Where the 
water contains less than 100 parts so- 
dium bicarbonate per 100,000, the 
amount of sodium carbonate formed 
under natural conditions will never 
amount to more than 20 per cent of the 
whole. The danger is in allowing such 
water to concentrate on the field, for the 
percentage of sodium carbonate possible 
increases with the concentration, and in 
water containing 300 parts, as much as 
40 per cent of it may revert to the car- 
bonate. For this reason the dangers 
from surface evaporation of waters con- 
taining sodium carbonate and _ bicarbo- 
nate are greater than in other waters, 
for beside the actual concentration, 
which in itself is harmful, there is 
brought about by the concentration the 
dangerous change to black alkali. Sur- 
face cultivation and under-drainage are 
therefore all the more desirable. So far 
as our information goes, water contain- 
ing more than 50 parts of sodium carbo- 
nate per 100,000 should not be used per- 
manently forirrigation purposes. Ifthe 
land to be irrigated contains gypsum, as 
arid lands usually do, a larger per cent 
of sodium carbonate is allowable ; and, 
again, if gypsum be easily available for 
agricultural purposes, or is on sale at a 
reasonable price—that is, not exceeding 
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two or three dollars per ton—greater 
concentrations may be allowed. 

The ordinary method of chemical 
analysis of irrigation waters is certainly 
greatly at fault, for an analysis usually 
shows all the sodium carbonate and bi- 
carbonate as sodium carbonate alone. 
This is generally determined by evapo- 
rating the water to dryness, which de- 
composes the sodium bicarbonate and 
leaves only the carbonate. Every 100 
parts of sodium bicarbonate will by this 
method give 62 parts sodium carbonate, 
whereas, as has been shown, the reaction 

within the soil is ordinarily in the oppo- 
site direction, the tendency being toward 
the decrease of the sodium carbonate and 
the corresponding increase of the bicar- 
bonate. 

Of the white alkali salts, much larger 
amounts are allowable in water. The 
waters of the Pecos Valley in New Mex- 
ico average over 300 parts of soluble 
matter per 100,000 parts of water, and 

where this water has been intelligently 
used, the soils have remained fertile 
after fifteen years of irrigation. This 
water contains about 152 parts of salts, 
easily soluble, and likely to accumulate 
in the soil. In the Salt River Valley of 
Arizona the waters of the Salt River 
vary from 70 to 140 parts soluble matter 
per 100,000, containing from 40 to 100 
parts sodium chloride, and have been in 
use for thirty years upon soils varying 
from loose sands to heavy clay and 
adobe, and where care has been exer- 
cised in the use of such waters, no 
trouble has been experienced fror: the 
rise of alkali. 

The waters of the Buckeye Canal, 
taken from the Gila River about 20 
miles below Phcenix, Arizona, carry 
about 200 parts of soluble matter, of 
which about 130 are sodium chloride. 
This water is used upon light and, in 
some cases, fairly heavy soils, and where 
carefully handled has not resulted in the 
accumulation of alkali in the soil. 

During the summer of 1902 it was the 
writer’s good fortune to visit some of 
the oases of the Sahara Desert in eastern 
Algeria. In these oases, artesian waters 
carrying very large quantities of soluble 
matter are successfully used for irriga- 
tion purposes. Waters carrying as high 
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as 810 parts per 100,000 parts of water 
were used in growing vegetables, while 
a number of wells carrying over 600 
parts were in daily use, some of them 
carrying over 300 parts of sodium chlo- 
ride alone. This water was used for the 
growing of fruit trees and vegetables, 
many of which are grown in our own 
country and are not considered especially 
resistant to alkali salt. 

These amounts of salt in irrigation 
water are higher than those in common 
use in America, and it should certainly 
be encouraging to our engineers and 
farmers who, in developing underground 
water supplies, are constantly in dread 
of damaging their land by alkali. 

Water containing 1,036 parts soluble 
matter was found too strong for per- 
manent irrigation in Algeria, although 
there are places in Tripoli where sea 
water containing 3,500 parts of soluble 
matter is used occasionally for irrigat- 
ing certain crops (date palms). 

It should be remembered that the 
limit of endurance for most cultivated 
plants, in a water solution, is about 1 
per cent, or 1,000 parts solubie matter 
per 100,000 parts water, and if every 
effort is made by the user of alkali 
waters to keep the concentration of his 
soil solution down to or below this limit 
there need to be no fear from alkali. It 
will be readily seen that every condition 
which favors the concentration of the 
water in the soil cuts down the limit 
allowable in the irrigation water, and, on 
the other hand, every condition which 
favors a ready flow of water through 
the soil and a low evaporation of water 
from the surface of the soil helps to- 
ward making it possible to use alkali 
waters in irrigation. To this end sev- 
eral methods of procedure offer. 

It should be understood that the first 
requisite of any land under irrigation is 
good under-drainage. Where this is at- 
tended to or naturally present, frequent 
irrigation offers the simplest solution, 
for by this means the soil solution is 
kept dilute, and the excess of soluble 
matter which would accumulate after 
the evaporation of the water is washed 
down into the subsoil and into the 
drains. In Algeria, where the air and 
soil are intensely warm (when visited 
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by the writer the temperature in the 
shade reached 127° F.), the water is 
applied every two or three days during 
the summer. The soil was very light, 
and these frequent applications soon 
drained away. Where heavier soils are 
found, such frequent irrigation is by 
no means necessary or advisable, but a 
good watering once in ten days will be 
found sufficient to carry away all excess 
of accumulated salt. 

In using saline or alkaline waters 
furrow irrigation is not advisable. All 
of the land should be covered, if not at 

every irrigation, at least occasionally, 
so there will be no high places on which 
the alkali can creep. 

Where fresh water or water contain- 
ing little or no alkali is available during 
a part of the year, occasion should be 
taken of this opportunity to use water 
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plentifully, so that the accumulations 
of alkali can be washed out of the soil 
and a store of fresh water left in it. 
Flood waters from western streams are 
generally better than the normal or low- 
water flow. This is not always the 
case, however, particularly in the first 
flood which follows a dry period, for 
such floods sweep down the stream the 
alkali crusts which have formed, and 
often carry in solution large quantities 
of soluble matter. 

Another method for the utilization of 
bad water has been suggested, and that 
is the growing of .plants resistant to al- 
kali. Date palms, pomegranates, pears, 
sugar beets, barley, sorghum, and as- 
paragus are all more or less resistant 
and offer something in favor, over more 
tender species, to the farmer who must 
handle saline or alkaline water 

AN OBJECT LESSON. IN REFORESTATION: 

HOW BARREN WASTES HAVE BEEN RECLAIMED IN 
FRANCE—NEARLY 
FORESTS NOW 

700,000 ACRES OF CULTIVATED 
GROWING IN FRANCE—HOW TO 

SAVE THE SAND DUNES OF OUR COAST COUNTRY. 

IBA 

ALBION W. TOURGEE, 
U. S. CONSUL AT BORDEAUX, FRANCE, 

HE growth of the maritime pine 
in the Landes and adjoining de- 

partments undoubtedly marks the most 
remarkable achievement ever wrought 
by human agency in the modification of 
natural conditions of soil and climate 
for the benefit of. mankind. It is a 
marvelous demonstration not only of 
the practicability, but also of the almost 
boundless beneficence of reforestation. 
It demonstrates the fact that while hu- 
man recklessness has swept forest and 
verdure from so vast an area of the Old 
World and the New human skill and 
care are able to reclaim the most barren 
and desolate regions with a growth 
which not only stays the advance of 
devastation, but reestablishes in its place 
the most healthful, agreeable, and 
profitable conditions. 

At the beginning of the nineteenth 
century the region between the Gironde 
and the Pyrenees, excepting a narrow 
belt which skirted the southern bank of 
the river, extending inward from 50 to 
100 miles, was not only one of the most 
barren in the world, but apparently al- 
most hopeless of reclamation. For 100 
miles along the shore of the Bay of Bis- 
cay there stretched a threatening array 
of gray sand dunes which year by year 
pursued their irresistible march toward 
the heart of the most productive land 
in Europe at a rate varying from 1 to 
200 feet a year. One after another 
great waves of sand, moved by the rest- 
less winds that swept across the Atlan- 
tic, continued their unceasing march 
across the fair plains of southern 
France, burying all before them—fields, 
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meadows, vineyards, houses, churches, 
even villages—leaving behind them only 
gray billows, to which clung bunches of 
bracken, a few starved bushes of scrub 
oak, and thickets of white and purple 
gorse, fighting stubbornly for a hold 
upon the shifting sands, with here and 
there some straggling groups of pines, 
the protesting remains of a great forest 
which wind and sand and fire and water 
had spared. 

On the seaward side the great fur- 
rows, lying one within the other, were 
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the steady western winds and the sand 
thrown up by the restless waves, ate 
away the forest and left only the shift- 
ing dunes—great sand billows that crept 
on inch by inch and year by year, en- 
tombing more of the bright-blossomed 
bruyeres and genets, no matter how 
bravely they fought for existence, leav- 
ing behind them only dry roots, which 
tHe storestiers;’ gathered for their 
hearths. Wherever the foot of the sand 
dune rested, there was hopeless blight. 

A little wiry grass grew in the shadow 

FOREST OF MARITIME PINE ON THE DUNES IN GASCONY. THE WHITE SAND IN THE FORE- 

GROUND IS THE EDGE OF A FIRE LANE. 

bare and gray. The western winds lifted 
the light sands (baring the roots of trees 
upon the seaward slopes) and dropped 
them just beyond the crest to drown and 
smother the shrubs which struggled up 
the leeward side. Here and there in 
favorable locations a few scattered pines 
marked the location of the ancient forests 
to which the Greeks and the Romans, 
perhaps even the Phcenicians, came for 
timber and pitch and left their names on 
the shore to mark the limits of forgotten 
commerce. They brought with them 
not only reckless greed, but still more 
reckless flame, which, cooperating with 

of the heather and gorse, on which the 
sheep browsed, under the eyes of the 
solemn-faced shepherds perched on stilts 
and knitting as they watched. Onand 
on crept the phalanx of the terrible 
dunes, slowly but surely blighting all in 
their path, not only creating a desert, 
but destroying hope. As long as the 
winds blew from the west the dunes 
marched to the east; the desert fires 
ravaged the intervening spaces; the 
flocks grew fewer, the desolation more 
extreme. Inthe heart of sunny France 
a desert was established, ever increasing 
in extent and threatening to stretch 
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across its fairest fields the aridness of 
the Sahara. 

In the first year of the nineteenth 
century one of the sons of the doomed 
region had an idea. It was a simple 
one, but the times and circumstances 
were ripe for its adoption. It was that 
if the seeds of the maritime pine were 
gathered, sprouted carefully, and the 
young trees planted in advantageous 
positions, where the moving sands would 
not overwhelm them until their tough 
roots had taken a firm hold, their wiry 
leaves, which loved the briny spume, 
would offer no resistance to the wind, 
and, falling about their roots, would 
give shelter arid nutriment until a forest 
grew which would hold the sands in 
check and save the threatened interior 
from desolation. 

The idea was brought to the atten- 
tion of Napoleon, in whose hands was 
not only the present, but the future, of 
France. He saw not only the danger, 
but the way to safety. His vision pene- 
trated the centuries, and he saw the 
march of the deadly dunes arrested 
and the desert they had already cre- 
ated made to blossom like the rose. A 
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century has passed and the statue of 
Bremontier looks down one of the great 
furrows which lie between the dunes 
he showed how to conquer and restore 
to verdant prosperity. Napoleon has 
added another laurel to that fame which 
makes his name almost a forbidden one 
to the peoples whom he forged into a 
nation of unique and marvelous soli- 
darity. The greatest of all his victories 
is that by which the ever-increasing 
legions of the maritime pine are mus- 
tered along the coast from the mouth of 
the Loire to the Pyrenees to shelter the 
sunny plains from the assault of the 
sand-laden waves of the Atlantic and 
convert impending evil into an economic 
blessing. Today the dark squadrons of 
the maritime pine are posted on thou- 
sands of sandy slopes, faithful guardians 
in the shelter of which the vineyards 
and wheat fields rest secure. The gray 
dunes which were sweeping over the 
land have become serried fortresses, 
which shelter civilization and prosperity. 
Here, again, man has pitted himself 
against the destructive forces of nature 
and won, making the winds and waves 
his servants for the renovation of past 

NATIVES OF THE FRENCH LANDES. MOST OF THE TERRITORY SHOWN 

WITH PINE TREES. 

IS NOW COVERED 
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A DUNE IN PROCESS OF FORMATION ON THE NEW JERSEY COAST. 

evils and the establishment of future 
benefits. Lumber, firewood, resin, tur- 
pentine, and all the by-products of resin- 
ous distillation are now produced in such 
abundance here as not only to prevent 
the need of importation, but to make 
southwest France a considerable and 
profitable exporter of the same. Not 
only the finest lumber for domestic uses 
1s produced, but railway ties, telegraph 
poles, fence and vineyard posts, and 
millions of the pit props which sustain 
the roofs of English collieries come from 
the eastern shore of the Gulf of Gas- 
cony, the ships that bring Welsh coals 
carrying back the supports which make 
the mining of coal possible. 

SAND DUNES OF THE UNITED STATES. 

The United States, which in the be- 
ginning of the nineteenth century had 
the monopoly of naval stores and the 
resinous products for which civiliza- 
tion makes increasing demand, now 
finds a rival in the maritime pine of 

the dunes which were then worse than 
barren, and it is today a considerable 
importer through the port of Bordeaux 
of the finer products of resinous dis- 
tillation. While we have wasted our 
abundance by reckless destruction of 
our forests, France, by intelligent con- 
servation of hers through reforestation 
of her dunes, has made them produc- 
tive and profitable. The one has de- 
veloped wealth from barrenness and the 
other as rapidly evolved barrenness from 
lavish abundance. Dunes like those 
which a century ago threatened the 
prosperity of France are today making 
serious inroads on our Atlantic and Pa- 
cific seaboards. While France made 
enlightened appeal to the maritime pine 
and its associated growths to save her 
from threatened desolation, we have re- 
fused protection to the much richer 
long-leafed pines, which asked only op- 
portunity to continue to pour wealth 
and favor upon our southern slopes. 
Will the conditions of a century ago be 
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reversed at the end of a century to 
come? From Maine to Florida and 
from Mexico to British Columbia the 
causes which made the dunes of Gas- 
cony instruments of devastation are at 
work almost without attempt on our 
part to limit their operation, while across 
the ocean, encouraged by the success of 
a wonderful experiment, the French are 
trying to find a way to change the 
character of still greater areas by refor- 
estation of the Sahara, not by means of 
the maritime pine and its productive 
concomitants, but by the cultivation of 
trees and shrubs adapted to the climatic 
conditions of another continent. That 
the greater struggle with nature will 
succeed no one who considers the con- 
ditions there presented and the charac- 
ter of the people who have undertaken 
it can doubt. 

LAND AND FOREST TENURE IN FRANCE. 

It is a curious fact that social and 
political conditions have been not only 
an important factor of this climatic and 
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economic experiment, but there is a pe- 
culiar resemblance between the natural 
and the artificial conditions which have 
cooperated to insure success in this 
struggle between man and nature, which 
began on the shores of the Gulf of Gas- 
cony. The material struggle was carried 
on not by means of the maritime pine 
alone, but by it in connection with the 
undergrowth of all sorts native to this 
region. The function of this under- 
growth was to shade the young pines 
until they could send their roots down 
into the moisture that percolates through 
the sand during the rainy period. In 
addition to this, they kept piling up the 
sands which were blown over the crest 
of the dune and made the foothold of the 
pines continually firmer, broadening the 
crest of each dune, and so promoting a 
mesa-like formation, instead of the sharp, 
wave-like crest of thedune. Itis tothe 
cooperation of these two forces—the 
deep-rooted pine with the low, clinging 
undergrowth—that the march of the 
smothering sands was stayed. 

THE TOP OF A DUNE ON THE NEW JERSEY COAST HELD BY A PATCH OE BAYBERRY. 
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PLANTATION OF BEACH GRASS AND PITCH PINE ON CAPE COD 
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FOR THE FIXATION OF THE 

SOIL. 

In like manner the cooperation of 
different social and political forces was 
essential to the result. The tenure of 
lands in this region consisted of several 
elements, to wit : 

The supreme national tenure— 
what we term the right of eminent do- 
main—which applies to all the lands of 
France, and may be exercised with or 
without ousting private ownership. 
This secures to the government the right 
to supervise and regulate the planting 
of the maritime pine by the officers of 
the department of roads and bridges, so 
as to secure the best results by making 
each proprietor’s cooperation contribute 
to the success of all. This power is 
seldom exercised except by way of sug- 
gestion. 

2. Feoffage, or the relation which sub- 
sisted between the feudal lord and the 
inhabitants of his domain, to whom he 
granted certain privileges in considera- 
tion of more or less clearly defined serv- 
ices; forestiers, resiniers, and shepherds 

all owed certain duties to their feudal 
lords—in this case, Capitaux de Buchs. 
The resiniers worked his forests for res- 
inous products ; the forestiers guarded 
his forests from waste and spoliation and 
preserved the game; the shepherds fur- 
nished wool and mutton in return for 
free pasturage. All had a right to 
gather dead branches in the forests and 
to use dead treesfor housing. Asa re- 
sult, every inhabitant as well as the lord 
had a definable right in every acre of 
land and every treeintheforest. There 
was no such thing as an absolute indi- 
vidual proprietorship, but a triple one. 
The lord has lost his feudal right, but 
the French law has preserved, with sin- 
gular discrimination, the right he held 
and the obligation he owed to his feudal 
servitors. These rights have, asarule, 
been absorbed by the nation or distrib- 
uted between the new proprietors and 
the communes, which are very properly 
held to have succeeded to the privileges 
he enjoyed and the obligations he owed. 
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3. In this distribution of rights and 
privileges the commune is held to have 
succeeded to most of the public rights 
and obligations of the feudal lord. The 
commune in which land once held by 
feudal right is situated, must prevent it 
from being enclosed, so as to destroy or 
unduly restrict the rights of pasturage 
or forestry, which have descended to 
the inhabitants. 

4. The private rights or privileges of 
the feudal lord are held to have de- 
scended to the present occupants in all 
cases where it can be shown that they 
have acquired the same by purchase or 
inheritance. Inthe greater part of this 
region, however, the right of actual oc- 
cupancy of the feudal lord was so vague 
and uncertain that it was impossible to 
define by metes and bounds the limits of 
alienation by inheritance or purchase. 
Because of this, the general forest right— 
that is, the right of hunting, cutting, 
enclosing, and working for resinous pro- 
ducts—are held to have escheated to the 
state, and not to the heirs or purchasers, 

while the rights of communal enjoy- 
ment remain to the inhabitants or ten- 
antry, modified only by conditions im- 
posed by law. Every resident of the 
forest enjoys all the rights which at- 
tached to his ancestor—or the person 
whose right he has obtained by pur- 
chase—exeept as they may be modified 
by the action of the commune. 

The result is that there are hundreds 
of square leagues on which the pines 
can not be worked for turpentine nor 
cutfortimber. Over these free passage 
is allowed, and every habitant has a 
right to gather dead wood and utilize 
the common pasture. When one pur- 
chases or leases unoccupied land which 
has no timber on it the right of the 
habitant still subsists, and the trees, the 
proprietor plants, are subject to the 
same conditions as previously attached 
to the land purchased. He may extin- 
guish the right of pasturage by negoti- 
ating with the commune and acquire 
from the government the right to work 
and cut the trees he cultivates, but the 
rights of the forestiers are held to be 
practically inextinguishable. They 
still have the right to gather dead wood 
and fallen timber even on the planta- 
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tions erected and cultivated by the oc- 
cupant. 

The result of these curiously compli- 
cated conditions is that every person 
living on an ancient feudatory has an 
individual, inheritable, and inalienable 
interest in every tree and shrub and 
every grain of sand in the common for- 
est. There is no such thing as an ab- 
solutely exclusive ownership in any of 
the lands not distinctly aliened by the 
ancient feudatory. Such ownership 
can only be secured or exercised by 
special and concurrent grant of all the 
parties in interest—the state, the com- 
mune, and the occupant. By obtain- 
ing these the purchaser may obtain the 
right to enclose, to cultivate, or to work 
and cut to the exclusion of all others, 
but if his timber is killed by fire the 
rights of the forestiers to cut and use 
is held to attach, and can only be re- 
leased by individual renunciation. 

WHERE MARITIME PINE FLOURISHES: 

The maritime pine is now planted in 
large quantities as a matter of profit by 
the owners of sandy lands which are 
properly located. As its name implies, 
it prefers an exposure to sea air and 
does not object to a subsoil having a 
brackish impregnation. It does not 
succeed where it meets a temperature 
below zero for any considerable time, 
nor in a continuously dry climate. A 
location subject to severe drouths, with 
a dry subsoil in a climate like that of 
the northern part of the United States, 
is not likely to prove suitable for the 
growth of this tree. 

There are now nearly 700,000 acres 
of maritime pine growing in France, 
one-third of which is under control of 
the government and two-thirds in pri- 
vate ownership. The trees are usually 
grown in nursery rows, carefully pro- 
tected by mulching or some sort of low 
growing shrubs or grain for two or three 
years, and then set out in the planta- 
tions. Those who have recently pur- 
chased seeds of this variety of pine for 
cultivation in the United States would 
do well to consider the essential charac- 
teristic of its habitat ; also the fact that 
in removal from the nursery the roots 
must not be exposed so as to become 
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dry even for the briefest period. After 
twelve years they become, under ordi- 
nary circumstances, large enough to be 
‘‘worked’’ for resin, which they con- 
tinue to yield for thirty years, and are 
then cut for timber. 

The lesson of this wonderful one hun- 
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dred years of experiment is not restricted 
to reforestation by means of the mari- 
time pine alone, but extends to all woods 
used for that purpose, and is that the 
conditions of the natural habitat must 
in all cases be observed in order to 
secure success. 

POomrsSrs OF THE HAWAIIAN ISLANDS. 

FOREST DESTRUCTION A MENACE TO PROSPER- 
ITY—CATTLE VERSUS WATER—WHAT THE GOV- 
ERNMENT IS DOING TO BETTER CONDITIONS. 

N the Hawaiian Islands it is now rec- 
ognized that forest preservation is 

a matter of great and immediate impor- 
tance to the leading economic interests 
of theterritory. The chief agricultural 
interest of the islands is sugar-growing. 
In 1903 the exported sugar was valued 
at $25,310,684, or 96 per cent of the 
total exports. The supply of water on 
which successful cane cultivation de- 
pends comes to a large extent from the 
forested higher slopes of the mountains 
above the plantations. But the situa- 

tion is complicated by the fact that 
cattle-raising, which in economic im- 
portance stands second only to the sugar 
industry, depends largely on the use of 
the forest for range, and overgrazing 
has been the principal cause of injury to 
the water-holding power of the wooded 
area. 

As a preliminary to the formulation 
of a far-sighted policy in the interest of 
the islands as a whole, the territory a 
year ago asked for an examination of 
the whole question on the ground by 

IE-IE VINE IN I.EHUA FOREST. 
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an agent of the United States Depart- 
ment of Agriculture. The report of 
Mr. William L. Hall, of the Bureau of 
Forestry, who made the examination, is 
now being printed as Bulletin No. 48, 
‘‘The Forests of Hawaii.’’ Both from 
a scientific and practical standpoint, it 
gives much information concerning these 
Hawaiian forests and their uses. 

Only five of the eight islands are large 
enough to be important in a forest study. 
In these there are two distinct kinds of 
forest—one near sea-level in the drier 
portions of the islands, the other in the 
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2 feet anda height of 50feet. From it 
have sprung 50,000 acres of mesquite, 
or, as there called, algaroba forests, 
divided among the several islands. The 
wood is chiefly valuable for fuel and 
fence posts. The forests are exceed- 
ingly important as furnishing a cover 
for the soil and abundant food for stock. 
The mesquite pods are eaten by cattle 
in summer, as they fall to the ground 
from the trees, and are gathered and fed 
dry all through the year. Because of 
these uses and the wonderful powers of 
reproduction and extension which the 

UNDERGROWTH IN A MOUNTAIN COVE. 

regions of heavy rainfall on the moun- 
tain slopes. They never blend or even 
meet. The forest of the sea-level is 
made up exclusively of mesquite, so 
prevalent in the drier sections of the 
southwestern part of the United States. 
In the Hawatian Islands, however, it 
grows much denser, taller, and straighter 

than in the States, having changed its 
habit of growth in response to altered 
conditions. It is not native, but was 

introduced in 1837 by a seed planted in 

Honolulu. The tree still stands in a 
healthy condition, having a diameter of 

algaroba forests possess, they are a most 
valuable asset of the islands. 

The native forests are those of the 
mountain slopes, and are all essentially 
of a tropical character. About three- 
fourths of the native forests are com- 
posed of lehua. ‘This tree is found in 
regions of heaviest rainfall, and under 
best conditions attains a diameter of 4 
feet and a height of 1oo feet. Com- 
mercially, except for fuel, the wood has 
little value, for in drying it checks and 
warps badly. Its importance is as a 
protective forest. Itsstand is thin, but 



1904 FORESTRY AND IRRIGATION 

| 
| 
“ 
ca 

FOREST ENTIRELY RUINED BY GRAZING, MAUI. 

: big r ‘ 



364 

KUIKUI FOREST, BOTTOM AND SIDES OF DEEP GULCH. 

the most luxuriant undergrowth is 
always found beneath its small-crowned 
trees. Indeed, so luxuriant is this un- 
dergrowth of ie-ie vine and similar 
climbers, fern growth ranging from a 
few inches to 30 feet in height, and 
mosses, that virgin forests of lehua are 
often impenetrable, dark jungles. Thus 
an ideal condition is created for water 
conservation. 

The present forest area is about 20 
per cent of the islands—a small frac- 
tion of what it was a hundred years 
ago. ‘The destruction of the forests 
can be traced to three chief causes— 
clearing for agriculture, stock grazing, 
and grass encroachment. Cattle were 
taken to the islands in the eighteenth 
century, and for years were protected 
by rigid laws forbidding their slaugh- 
ter. By 1815 they had so increased in 
number as to become a menace. The 
anti-slaughter laws were repealed, and 
gradually their number has been re- 
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duced to the needs of the 
islands; but their work 
of destruction had been 
accomplished. Much of 
the undergrowth of the 
native forests was of a 
succulent character, pe- 
culiarly agreeable not 
only to cattle, but also 
to goats, pigs, and deer. 
All of these preyed upon 
the forest, and year by 
year their trampling and 
grazing showed more 
plainly in forest areas 
wrecked and ruined. The 
encroaching grassesoccu- 
pied the ground and pre- 
vented reforestation. In 
the rainy districts the 
Hilo grass and in the 
drier sections Bermuda 
grass was the offender. 
Between them they oc- 
cupy vast stretches of 
country that were once 
well forested. 

Clearing for agricult- 
ural and homestead pur- 
poses is responsible for 
very much of forest de- 
struction. Since the best 

use to which the lands of the islands 
can be put is agriculture, no fault can 
be found with such cutting, provided it 
is not carried so far as to curtail the 
water supply on which agriculture itsel! 
depends. The rainfall of the forested 
portion of the islands is from 50 to 20c 
inches a year, and the native forests 
furnish the best floor conditions fot 
storing away this water for future use 
but when the forest area is made smaller. 
the storage supply of water is lessened 
In addition, it appears to be true it 
Hawaii that forests influence the amount 
of moisture precipitated. Where the 
mountains, with their cooling atmos. 
phere, do not extend their elevations 
above 3,000 feet, forests are especially 
needed. The trade winds bring in fog: 
and mists, and the forests perform the 
excellent function of changing these t¢ 
water and leading it to the ground fo: 
storage. Thus, continued forest cutting 
means danger both to the amount 0 



1904 

water precipitated and to the supply 
husbanded for the crops. Both the 
principal crops, sugar and rice, require 
much water for their successful growth. 

Already public opinion in the islands 
has taken form in practical forest pres- 
ervation work. Sugar companies have 
established reserves for local protection, 
the area in one case being as large as 
50,000 acres. Tree planting has been 
done ona large scale by a number of 
land-owners. The government began 
tree planting twenty-two years ago with 
an appropriation of $12,000. A conclu- 
sive step was taken when the last legis- 
lature provided for a forest policy, and 
entered upon determined work to protect 
and utilize the forests to the best advan- 
tage. The first act to this end must be 
the establishment of forest reserves, 
which should include practically all the 
mountain forests. Fortunately, the gov- 
ernment owns most of these forests, al- 
though at present they are largely under 
lease to private individuals, mainly to 
cattlemen. Itis thought, however, that 
an exchange of these lands can be 
brought about. When the reserves are 
established, a first necessity will be the 
extermination of the wild cattle and 
goats and the creation of a ranger serv- 

ee NEW 
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ice to keep out fire and stock. Where 
reproduction is not rapid, and upon 
badly denuded lands, tree planting 
must be done to supplement the nat- 
ural forest. It is believed that trees 
of greater commercial value than those 
native to the islands can be successfully 
planted. 

The conflict of interests between the 
cattlemen and the sugar-planters is evi- 
dent, but need not seriously menace re- 
habilitation of the forests. The cattle- 
men in many instances desire the for- 
estsforpasturage. The planters rightly 
contend for the intact forest with per- 
fect floor cover to secure the greatest 
possible storage of water for the supply 
of growing crops. But the clashing of 
interests is happily reduced by other 
conditions, chief of which is that sugar- 
growing is the great sustaining industry 
and the dominant source of income. 
An additional potent factor is that many 
cattle-raisers are also sugar-growers, 

and their double interests compel them 
to take the broadest view of the needs 
of the islands as a whole. 

The Bureau of Forestry has supplied 
the islands with a forester, and is act- 
ively cooperating with the territorial 
authorities in all matters of policy. 

MONTANA. 

TO LEAD IN IRRIGATION AND MINING. 

BY 

GUN E. MITCHELL. 

HE great copper, silver, and gold 
mines of Montana, the ‘‘ Treas- 

ure State’’ of the Union, potent as has 
been their influence in her development, 
and while they are yet far from their 
maximum output and value, must soon 
take a second place in the state’s re- 
sources. It is Montana’s destiny to be 
one of the richest agricultural states in 
the Union. As the agriculture of Col- 
orado, now the foremost state in the 
production of precious metals, has al- 
ready outstripped her mines, so in a 

few years will Montana’s farming lead 
her mines. 

With lands of surpassing fertility, in 
which agricultural plant food has lain 
stored for centuries, with no drenching 
rains to leach them away, and with a 
magnificent water supply from the rain 
and snows which fall upon the high 
peaks and watersheds of the Continental 
Divide, Montana’s fat cattle and sheep, 
splendid fruit, heavy grains, and varied 
agricultural products will become widely 
famous. 
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GREAT AGRICULTURAL WEALTH. 

‘The next ten years,’’ said a prom- 
inent official of the Government Recla- 
mation Service, in speaking of the great 
present and coming development of the 
far northwest, ‘‘ will see Montana lead 
all the Western States in the area of her 
irrigated land. Its agricultural future 
is assured and brilliant. It has the land 
and it has the water—all that are needed 
in the arid region to produce fabulous 
wealth.’’ 
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out of their mountain fastnesses—the 
Absaroka, the Snowy, the Big Horn, 

and the Wind River ranges—where, at 
elevations of eight and ten and eleven 
thousand feet, the snows are perpetual, 
melting under the summer suns and 
furnishing a constant water supply, 
especially in the late summer, when it 
is most needed for irrigation. 

Much has already been accomplished 
by cooperative effort in irrigation among 
farmers. ‘The irrigated area, according 
to the census figures, has increased 

A FRUIT FARM IN THE BITTER ROOT VALLEY, MONTANA ; THE RESULT OF IRRIGATION. 

Montana has an area equal to that of 
France. It has often been stated by 
various authorities, with all its great 
water supply conserved and made to 
irrigate its rich lands, within its bound- 

aries there will be room for as dense a 
population as that of France. 

Over three-fifths of this great state is 
drained by the Missouri River and its 
tributaries, the Yellowstone, the Jeffer- 
son, Milk River, and other branches. 
Strong rivers these are, rushing down 

during the past two years at the rate 
of about 100,000 acres a year, and now 
aggregates 1,140,000 acres. ‘This has 
been accomplished by the cooperation 
of small communities, and some of the 
most successful examples are seen at 
such places as Hinsdale and Chinook, 
in the Great Milk River Valley, where 
farmers have combined, taking up land 
under the five-year homestead law and 
constructing their own irrtgation works, 
thus owning the land and the water 
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and paying no rent or tribute to water 
companies or water bondholders. 

SMALL COST OF IRRIGATED HOMES. 

Most of these works have been Simple 
diversion propositions without expensive 
dams and the cost has been very light, 
land reclamations averaging, according 
to the 1900 census, but $4.92 per acre. 
The opportunities are legion where bands 
of twenty or forty or one hundred enter- 
prising farmers with a little money and 
with their strong arms and good teams 
may build diversion or storage dams and 
lead the water out upon 160-acre home- 
stead claims, building up homes upon the 
desert which will make each and every 
one of them prosperous. The great pro- 
ductivity of Montana’s lands isshown by 
the census figures. The total amount 
invested in ditches in Montana up to 
June I, 1900, was $4,683,073, while the 
total value of irrigation products for the 
one year, 1899, was $7,230,042. 

At the rate of increase in farming and 
irrigation in the state during the last 
census decade, the next ten years will 
see Montana’s cultivated area trebled, if 
not quadrupled, even leaving out of con- 
sideration the vast reclamation works 
proposed by the federal government 
under the national irrigation law. 

CHANGING THE COURSE OF NATURE. 

The project for storing the flood 
waters of the Milk River in northern 
Montana, under the direction of District 
Engineer Cyrus C. Babb, of the U. S. 
Reclamation Service, is one of the first 
great works investigated by the govern- 
ment engineers, even before the passage 
of the national irrigation act. This in- 
volves huge dams and canals, and will 
ceclaim, when carried to full completion, 
a very large area—probably half a mill- 
ion acres—of exceedingly rich land in 
the already famous Milk River Valley. 
It will be a famous engineering exploit, 
by which the water now flowing into the 
Saskatchewan, and thence into Hudson 
Bay, will be carried into the Missouri 
Basin and ultimately reach the Gulf of 
Mexico. The government has also taken 
up the Fort Buford project in eastern 
Montana and North Dakota, and is like- 
Wise preparing to spend $2,500,000 in 
the Wyoming-Shoshone project, which 
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will reclaim some of the lands of south- 
ern Montana. These are the most ad- 
vanced of the government works. In 
various other parts of the state the na- 
tional hydrographers are making recon- 
noissances and surveys, investigating 
reservoir sites and reclaimable areas. 

A serious menace, however, to the ag- 
ricultural future of the state lies in the 
tendency to land absorption into im- 
mense private holdings, which have re- 
sulted largely through the abuse of the 
desert-land act and the commuters’ 
clause of the homestead act, under which 
government land is entered by specula- 
torsand dummies and not by actual set- 
tlers. W.W. Wooldridge, president of 
the Montana Fruit Growers’ Associa- 
tion, in a recent address cited 11 great 
ranches in Montana with an average 
acreage each of 55,000 and showed sta- 
tistically the greater benefit which would 
have come to the state had these been 
settled up into several thousand small 
farms and occupied by settlersand their 
families. There seems to be a strong 
sentiment throughout the state for the 
repeal of these laws, leaving only the 
original homestead law, which has 
worked so successfully in building up 
cooperative irrigation colonies in the 
Milk River Valley. 

IRRIGATION INCREASES MINING. 

All of this great promise of agriculture 
will, however, but add to Montana’s fame 
as amining state. ‘‘Speaking from a 
miner’s standpoint,’’said the Geological 
Survey official quoted above, ‘‘ Mon- 
tana’s surface has been but indifferently 
scratched. We know that whole moun- 
tains exist of ore too expensive to work 
because the cost of living for man and 
beast is too high. The state has thou- 
sands of other mountains of which we 
know little or nothing. Montana is a 
vast country of itself; the mountains of 
its western half cover thousands and tens 
of thousands of square miles. Now, if 
we extend agriculture throughout the 
state, lead the great streams out of their 
deep channels and spread them over 
some millions of acres of arid soil, and 
this mountain wealth can be turned to 
man’s account, railroads will penetrate 
the desert, and Montana can almost sup- 
ply the world with the metals.’’ 



WORK OF BUREAU OF PORES Pe 

FIELD PROGRAM FOR AUGUST. 1904, WITH 
FULL LIST OF PERSONAL ASSIGNMENTS. 

SCHEDULE of field work and as- 
signments in the Bureau of For- 

estry is being issued monthly during the 
field season in order to keep the various 
members of the Bureau more closely in 
touch with the work as a whole and 
with each other. The growth of the 
forest movement, and especially of the 
government forest service, can inno way 
be more clearly shown than in the list of 
projects now under consideration by the 
Bureau of Forestry. For this reason its 
various lines of work and the men as- 
signed to them are given in full here. 
It will be seen that the federal govern- 
ment is at the present time carrying on 
forest work of a varied nature in thirty- 
one states and territories. 

ADMINISTRATION. 

Gifford Pinchot, Forester, Brown Pal- 
ace Hotel, Denver, Colo., August 3-5 ; 
Boise, Idaho, August 7, 8; return to 
Boise about August 13; return to Wash- 
ington about September 7. 

Overton W. Price, Associate Forester, 
Washington, D. C. 

Geo. B. Sudworth, Chief of Dendrol- 
ogy, Washington, D. C., until August 
20 
Thomas H. Sherrard, Chief of Forest 

Management, Washington, D. C. 
William L. Hall, Chief of Forest Ex- 

tension, Washington, D. C. 
F. EK. Olmsted, inspection of field 

work. 
E. T. Allen, Acting Chief of Section of 

Reserve Boundaries, Washington, D.C. 
Hermann von Schrenk, Chief of For- 

est Products, Missouri Botanical Gar- 
dens, St. Louis, Mo. 

ALABAMA. 

Working plan for tract of Emmet 
O’ Neal in northern Alabama, in codper- 
ation with the owner, H.W. Chittenden. 

ALASKA. 

Examination of lands for forest re- 
serves and additions to existing forest 
reserves, W. A. Langille. 

ARKANSAS. 

Experiments in seasoning of red and 
other inferior oaks, in charge of M. C. 
Jensen, Black Rock, Ark.; assistant, M. 
Smith, Jr. 

CALIFORNIA. 

Study of forest problems, in coopera- 
tion with the state, W. C. Hodge, Jr., 
in charge; headquarters, Occidental 
Hotel, San Francisco, Cal.; assistants, 
W.F. Hubbard, E. H. Hareford, P. D. 
Kelleter, C. G. Smith, A. R. Powers 
A. E. Cohoon. 

Study of sugar pine and western yel- 
low pine, under direction of A. W. 
Cooper; assistants, W. J. Wade, R. H. 
Allen, W. lL. Porterfield, G. J. Traugott, 
B. J. Teasdale, R. R. Secrest, Gigme 
Cecil. 

Study of tanbark oak on Pacific coast, 
Prof. W. L. Jepson; permanent address, 
Berkeley, Cal. 

Special studies of California trees, 
four-leaf pine( Pixus guadrifolia) , Torrey 
pine( nus torreyana ) ,bishoppine( Pinus 
muricata), Prof. W. R. Dudley; perma- 
nent address, Stanford University, Cal. 

Study of native and exotic acacias, 
‘Prof. A. V. Stubenrauch ; permanent 
address, Berkeley, Cal. 

Cooperative planting plan for Griffith: 
Park, in charge of G. B. Lull, Hollen- 
beck Hotel, Los Angeles, Cal.; assist- 
ants, H. O. Stabler, C. H. Sellers, Tag 
Zschokke. 
Work on the government nursery,San 

Gabriel Forest Reserve, under direction 
of T. P. Lukens, Pasadena, Cal.; assist- 
ants, A. T. Searle, W. F. Sherfesee. 

Study of chaparral, Santa Barbara 
Forest Reserve and Southern Sierras, 
direction of L. C. Miller, Hollenbeck 
Hotel, Los Angeles, Cal.; assistant, 

W. R. Mattoon. 
Study of forest reproduction, south- 

ern Sierras, in charge of J. D. Guthrie, 
Santa Barbara, Cal.; assistant, S. J. 
Flintham. 

Study of forest fires and methods of 
prevention, northern California, in co- 
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operation with the State, E. A. Ster- 
ling, Occidental Hotel, San Francisco, 
eal, 

Timber tests on red fir and Western 
hemlock, in cooperation with thé Uni- 
versity of California, Prof. L. E. Hunt, 
Berkeley, Cal. ; assistant, R. Thelen. 

COLORADO. 

Establishment of forest nurseries, 
Pike’s Peak Forest Reserve, under di- 
rection of Clyde Leavitt, Rosemont, 
Solo. ; assistant, T. J. ‘Taylor. 

CONNECTICUT. 

Timber tests, with special reference 
to the influence of moisture on strength 
of Southern pines, in cooperation with 
Yale University, Prof. J. W. Toumey 
and H. D. Tiemann, Yale Forest School, 
New Haven, Conn.; assistant, C. Barry. 

DISTRICT OF COLUMBIA. 

Timber tests, with special reference 
to rates of growth of Southern pines, 
H. S. Betts, Washington, D.C. ; assist- 
ant, P. Hubbard. 

Study of germination of pine seeds, 
in cooperation with Seed Laboratory at 
Washington, D. C., and on Dismal River 
Reserve, J. C. Blumer ; address, Bureau 
of Forestry, Washington, D. C. 

Tabulation and preparation of wood 
preservation, data from U. S. Census 
reports and from field, C. G. Crawford, 
Washington, D. C. 

GEORGIA. 

Improved methods of turpentine or- 
charding, experimental pine forests 
(orchards), secured by codperation with 
Powell, Bullard & Company, Frank 
Kilarpp, Ocilla, Ga.; assistant, S. P. 
Woolfolk. 

HAWAII. 

Examination of lands for insular for- 
est reserves, R. S. Hosmer, Honolulu, 
Hawaii. 

IDAHO. 

Working plan for Northern Pacific 
Railway Company in Idaho, in codper- 
ation with the company, under direc- 
tion of A. K. Chittenden, St. Maries, 
Kootenai Co., Idaho; assistants, G. M. 
Homans, K. W. Woodward. 
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Preparation of forest map of Idaho, 
Smith Riley, Kooskia, Idaho ; assist- 
ants. Go. Tower, We T. Cox 

ILLINOIS. 

Study of the results of forest plant- 
ing, central Illinois, R. S. Kellogg, 
Roodhouse, Ill. ; assistants, H. M. 
Hale J. M. Nelson, Jr:,.)M. Be Pratt: 
F. J. Phillips, E. A. Ziegler. 

INDIANA. 

Timber testing at Lafayette, Ind., in 
cooperation with Purdue University, 
Dr. W. K. Hatt, Lafayette, Ind. ; as- 
sistant. C. He Hall: 

IOWA. 

Study of results of forest planting 
and preparation of planting plans, in co- 
operation with landowners, H. P. Baker, 
Ames, Iowa. 

KANSAS. 

Preparation of planting plans, in co- 
operation with landowners, Z. Ll. Bliss 
(also in Nebraska). 

KENTUCKY. 

Working plan for Hillman Land and 
Iron Company in western Kentucky, in 
cooperation with owners, directed by. 
A. B. Patterson, Eddyville, Ky. ; as- 
sistants, W. H. von Bayer, A. C. Ring- 
land, J. E. Barton, J. H. Hausenvald, 
We jo Morrill i. Hooverm) 1B: 
Anderson. 

MAINE. 

Study of fire prevention and control, 
in cooperation with the state, S. N. 
Spring, Orono, Me.; assistants, L. Mar- 
golin, E. R. Hodson, J. H. Ramskill, 
Pol. Harris: 

MINNESOTA. 

Inspection of lumbering, marking of 
timber, and forest measurements upon 
lands to become the Minnesota National 
Forest Reserve, under direction of E. S. 
Bruce, Cass Lake, Minn. ; assistants, 
G. E. Marshall, W. E. La Fountain, 
R. G. Giffin, W. R. McKinnon, M. 
Burns, W. Wallace, J. S. Baird. 

MISSOURI. 

Louisiana Purchase Exposition, St. 
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Louis, exhibit of Bureau of Forestry, 

Alfred Gaskill, Forest, Fish, and Game 

Building, World’s Fair, St. Louis. 

Study of methods of wood preserva- 

tion, Louisiana Purchase Exposition, 

St. Louis, in cooperation with various 

railroads, G. E. Clement, Missouri Bo- 

tanical Gardens, St. Louis, Mo. ; as- 

sistant, R. W. Ayres. 

Special timber tests, Louisiana Pur- 

chase Exposition, in cooperation with 

various railroads, Dr. W. Ke sHatt: 

headquarters, Purdue University, La- 

fayette, Ind. ; assistants, H. D. Hart- 

ley, G. W. Noyes, and M. Cline, Mis- 

souri Botanical Gardens, St. Louis, Mo. 

Chemical experiments, with special 

reference to wood preservation and 

moisture contents of wood, St. Louis, 

E. B. Fulks, Missouri Botanical Gar- 

dens, St. Louis, Mo. 

MONTANA. 

Study of western yellow pine, S. J. 

Record; assistants, M. Rothkugel, J. F. 

Bond. 

NEBRASKA. 

Work on Government nursery, Dis- 

mal River Forest Reserve, C. A. Scott, 

Halsey, Nebr. ; assistants, F. W. Bes- 

ley, W. H. Mast, F. B. H. Brown, 

E. C. Clifford, H. C. Neel, A. KE. Oman, 

T. D. Woodbury. 

Study of results of forest planting, 

eastern Nebraska, F. G. Miller, station 

A, Lincoln, Nebr. ; assistants, L. M. 

Goodding, W. I. Hutchinson, G. W. 

Peavy, J. D. Warner, L. L. White. 

Study of forest replacement in Ne- 

braska, Dr. Chas. E. Bessey, Lincoln, 

Nebr. 
NEW HAMPSHIRE. 

Working plan for Ansel Dickinson 
estate in southern New Hampshire, in 

cooperation with the owner, C. A. Ly- 
ford, Ashuelot, N. H.; assistants, 
W. B. Piper, A. T. Boisen. 

NEW MEXICO. 

Seasoning and treating experiments 
and tests of special forms of ties, in 

cooperation with Southern Pacific and 

Sante Fé Railroads, H. A. Paul, Las 

Vegas, N. M.; assistant, F. Dunlap. 
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NEW YORK. 

Execution of working plan for U. S. 
Military Academy, West Point, Ni. Yous 

in cooperation with the War Depart- 

ment, R. I.. Marston; permanent ad- 

dress, 270 Crown street, New Haven, 

Conn. 
Seasoning experiments on maple, 

beech, and birch cross-ties, with special 

reference to different methods of piling, 

in codperation with New York Central 

Railroad, W. R. Wheaton, Utica, N.Y. 

Preparation of report on European 

nursery methods, W. F. Fox, Albany, 

Na ¥ 

NORTH CAROLINA. 

Seasoning experiments on juniper 

poles, with special attention to effect of 

rafting, in cooperation with American 

Telegraph and Telephone Company, 

D. G. Kinney, Wilmington, N. C. ; as- 

sistant, J. Appleton. 

SOUTH DAKOTA. 

Commercial tree study of western 

yellow pine in South Dakota, H. M. 

Curran : assistants, J. E. Keach, F. L. 

Pray. Cr gy Ell) hs My Patronr i. Ge 

Cheyney. 

Study of results of forest planting, 

Sioux Falls to Brookings, J. M. Feth- 

erolf, Sioux Falls, S. Dak. ; assistants, 

J. P. Wentling, H. B. Holroyd, S. G. 

Smith, O. T. Swan, L. von Wernstedt. 

Inspection of field-work, G. L. Cloth- 

ier (also in Illinois and Nebraska, and 

preparation of planting plans in Oregon). 

TEXAS. 

Working plan and planting plan for 

New York and Texas Land and Cattle 

Company, in western Texas, in cooper- 

ation with the company, H. H. Chap- 

man, Amarilla, Tex.; party from forest 

extension, J. Fred Baker, W. B. Had- 

ley, AS. Peck: 

Investigation of different methods of 

piling and laying ties and_ tests of 

special forms of ties, in cooperation 

with Southern Pacific and Santa Fe 

Railroads, F. Tompkins, Somerville, 

ex 
Tie seasoning experiments, in coop- 

eration with the Southern Pacific and 

b 
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Santa Fé Railroads, H. J. Brown, Sils- 
bee, Tex. ; assistant, C. E. Feagin. 

Study of forest conditions of the Big 
Thicket country, Prof. W. L., Bray, 
Austin, Tex. 

UTAH. 

Study of forest reproduction prepar- 
atory to forest planting, Salt Lake For- 
est Reserve, A. F. Hawes, Salt Lake 
City, Utah; assistant, C. D. Mell. 

WASHINGTON. 

Working plan for Weyerhaeuser Tim- 
ber Company in Washington, in cooper- 
ation with the company, C. S. Chapman, 
care Weyerhaeuser Timber Company, 
Tacoma, Wash.; assistant, H. D. Ev- 
erett. 

WEST VIRGINIA. 

Working plan for United States Coal 
and Oil Company in West Virginia, in 
cooperation with the company, R. C. 
Hawley, Holden, W. Va.; assistants, 
eH. Farnum, A. O. Waha, F. A. Sil- 
cox, J. B. Dumont, C. A. Mathewson, 
ce. J. Buck. 

WISCONSIN. 

Study of forest conditions, in cooper- 
ation with the state, E. M. Griffith, 
Madison, Wis.; assistant, R. F. Nash. 

WYOMING. 

_ Study of lodge-pole pine, P. G. Red- 
ington. 

REGIONAL STUDIES. 

NEW ENGLAND. 

Preparation of planting plans, in co- 
Operation with land-owners (also in 
Ohio Valley), S. B. Detwiler. 

EASTERN STATES. 

Location and measurements of per- 
manent sample plots, Prof. H.S. Graves, 
Milford, Pa.; New Haven, Conn.; as- 
sistant, G. H. Myers. 

SOUTHERN APPALACHIANS. 

Studies of Southern hardwoods, Wal- 
ter Mulford, in Tennessee ; assistants, 
W. B. Greeley, preliminary examina- 
tions in Tennessee; H. D. Foster, pre- 
liminary examinations in North Caro- 
lina; H. G. Merrill, with working-plan 
party on tract of United States Coal and 
Oil Company in West Virginia; J. 5S. 
Holmes, commercial tree study at Town- 
send, Tenn.; D. Skeels, T. A. Casey, 
y. RY Weir, J. 2: Gow; HD? Burralll 
W.H. Kempfer, J. E. Lagdameo. 

MIDDLE WEST. 

Study of second growth, R. G. Zon. 
Woodlot examinations, W. G. Weigle. 

WESTERN STATES. 

Seasoning and treating experiments 
in Washington, Wyoming, New Mexico, 
and Texas, in cooperation with the 
Northern Pacific, Southern Pacific, and 
Santa Fé Railroads, R. P. Imes; head- 
quarters, Missouri Botanical Garden, St. 
Louis, Mo. 

Tie-seasoning experiments on lodge- 
pole pine and western hemlock, Sheri- 
dan, Wyo., and Tacoma, Wash., in co- 
operation with Northern Pacific Rail- 
road, H. B.- Kastman. 

Examination of lands for new forest 
reserves, additions to existing forest re- 
serves, and releases of reserved lands : 

Inspection of field-work, Henry Grin- 
nell. 

In Montana and Wyoming, Coert Du 
Bois; assistants, Elers Koch, J. H. Hat- 
ton, W. H. B. Kent. 

In Colorado, Utah, New Mexico, and 
Arizona, R. E. Benedict ; assistant, R. 

V.R. Reynolds. 
In Washington, Oregon, and Califor- 

nia, H. J. Tompkins ; assistants, R. B. 
Wilson, F. W. Reed. 

Study of forest grazing, A. F. Potter. 
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FLOODS OF aee3: 

DATA COLLECTED ON THE UNUSUALLY DESTRUCTIVE FRESHETS OF 
LAST YEAR, WITH SUGGESTIONS 

HE year 1903 had perhaps more 
than its fair share of natural 

calamity—of flood and fire and famine. 
In the United States during May and 
June there were three notable floods 
which caused serious loss of life and 
great destruction of property, one in 
Oregon, one in South Carolina, and one 
in Kansas. A recent publication of the 
United States Geological Survey, sched- 
uled as Water Supply and Irrigation 
Paper No. 96, contains a discussion of 
the various phenomena connected with 
these floods, and suggests means for 
minimizing the destructiveness of future 
deluges. The author of the paper is 
Mr. H. C. Murphy. 
The flood of shortest duration occurred 

on Willow Creek, Morrow county, Ore- 
gon, Sunday evening, June 14, 1903. 
It was the result of what is popularly 
called a cloudburst, a heavy rainstorm 
of short duration covering a very small 
area and peculiar to arid regions. ‘The 
flood that rose as the result of the heavy 
downpour of rain lasted less than an 
hour, but in that short space of time 
one section of Heppner, a town with a 
population of about 1,400, was swept 
entirely away, a quarter million dol- 
lars’ worth of property was destroyed, 
and more than 200 people were drowned. 
The great loss of life was partly due 
to the peculiar construction of the houses 
in Heppner. Nearly all these houses 
were built on posts of wood or stone, 
from which the flood lifted them and car- 
ried them away to be dashed to pieces 
against trees and other obstructions. 

The South Carolina flood occurred on 
June 6, 1903, and continued for nearly 
twenty-four hours. In that time there 
was a rainfall of from 3% to 5 inches 
over an area of about 2,500 square miles 
on the southern slope of the Blue Ridge- 
Saluda Mountains, including parts of 
Cherokee, Spartanburg, and Pickens 
counties, in South Carolina, and Ruther- 
ford, Polk, and Henderson counties, in 
North Carolina. This area is drained by 
three small tributaries of Broad River, 

LOOKING TO RELIEF IN FUTURE. 

known as the Pacolet, Tiger,and Enoree. 
The principal damage wrought by the 
flood was on the Pacolet, where numer- 

ous cotton mills were ruined and much 
railway property was destroyed. 

The Kansas flood occurred during the 
last week of May and the first week of 
June. It affected a much larger area 
than either the Heppner or South Caro- 
lina flood and was due to a storm that 
lasted nearly a week. 

The United States Geological Survey 
has fortunately six gaging stations in 
the watershed of the Kansas River, and 
has, therefore, a comprehensive record 
of the surface fluctuations of the river 
and its principal tributaries during the 
flood. The records at Lawrence and 
Lecompton, on the Kansas River, cover 
a period of 22 years. ‘The estimated 
flow of the Kansas River on May 31 was 
225,400 cubic feet per second. In other 
words, if there had been a storage reser- 
voir 1 acre in area and 7% feet in depth 
on each section of the whole drainage 
area of the Kansas River, the water 
flowing into the river on May 31 was 
sufficient to have more than filled all 
of them. 

The whole river bottom was flooded, 
cropswere destroyed, stock was drowned, 
wooden buildings were lifted from their 
foundations and brick houses crumbled 
and fell, railroads were undermined, and 
bridges were swept away. ‘Traffic in 
eastern Kansas was almost entirely sus- 
pended for two weeks. The property 
loss in Kansas and in Kansas City, Mis- 
souri, is estimated to have been no less 

than $22,000,000. 
Among the subjects considered in this 

paper are the effects of ground storage, 
of cultivation, and of forests in reducing 
the magnitude of floods. The effect on 
streams of dams, of bridge piers, and 
abutments is discussed; also the danger 
of building out into streams, thus nar- 
rowing the waterway and increasing the 
magnitude of floods. The relief afforded 
by straightening the channel is men- 
tioned and the use of levees is explained. 

(372) 



THE ROSWELL ARTESIAN: BASIN. 

DATA CONCERNING A. VALUABLE ARTESIAN 
BASIN IN THE PECOS VALLEY IN NEW MEXICO. 

N investigation of this important 
artesian basin has just been com- 

pleted by Mr. C. A. Fisher, a geologist 
of the U. S. Geological Survey. His 
report, giving a large amount of inter- 
esting’and valuable data, will be issued 
by the Survey in the near future. 
Location.—The Roswell artesian basin 

is located in the Pecos Valley, in south- 
eastern New Mexico. It occupies an 
area varying from 6 to8 miles in width, 
and extending from a point a few miles 
north of Roswell, New Mexico, to near 
the mouth of Seven River, a distance 
of about 60 miles. The greater part of 
this area lies along the west side of 

mrecos River, the surface rising very 
gradually toward White and Sacra- 
mento mountains. The eastern limits 
of the basin are determined by moder- 
ately high bluffs, which follow the gen- 
eral course of the river throughout the 
entire length of the basin. ‘The west- 
ern margin is not indicated by any 
topographic feature, but flows are ob- 
tained on the gradual slope to an alti- 
tude equal to that of North Spring 
Lake, the apparent head of the Roswell 
artesian waters. 

Character of Rocks.—The rocks of the 
district comprise limestone, sandstone, 
clays, and gypsum, which are believed 
to be of the Permian age. Overlying 
these deposits are extensive sheets of 
sand, gravel, and clay, laid down in 
successive terraces between the river 
and the high limestone slopes to the 
west. For convenience the Permian 
beds may be divided into three groups, 
the upper gypsum beds forming high 
bluffs on the east, the red sandy series 
which underlie the valley, and the mass- 
ive limestones comprising the rugged 
slopes to the west. The beds have a uni- 
form dip of about 4 degrees to the east- 
ward. The gypsum series has an aver- 
age thickness of about 300 feet, while 
the red sandy series immediately under- 
neath reaches a thickness of about 600 
feet in the south end of the basin. To 

the north the thickness of the forma- 
tion has been greatly reduced by ero- 
sion, especially in the vicinity of Ros- 
well, where it scarcely exceeds 100 feet. 
The underlying massive limestones 
reach a very great thickness in this 
general region, but it is only the upper- 
most member, a porous, sandy lime- 
stone, with which we have to deal in 
the present consideration. 

Distinct Horizons.—There are four or 
more distinct artesian water horizons 
occurring in the Permian beds of the 
Roswell basin. Three of them are 
found in the lower part of the red 
sandy series, while the fourth and 
strongest flow is in the porous sandy 
limestone. 

Source of Supply.—These water-bear- 
ing formations outcrop in successive 
zones on the slopes to the west, where 
they receive their water supply by di- 
rect absorption from rainfall and the 
sinkingof streams. The Hondo, Felix, 
and Penasco are the most important 
sources of supply in this area. These 
streams all rise high on the slopes of 
the El Capitan, White, and Sacramento 
mountains, where the annual rainfall is 
relatively large. Asa result they carry 
an abundance of water in their upper 
courses, all of which sinks in the out- 
crop zone of the porous sandy lime- 
stone and the overlying sandy series, 

and passes underground to the eastward. 
After the water has entered these porous 
formations it is held down by impervi- 
ous layers of limestone and elays, and 
under the lower lands eastward it is 
under considerable pressure. 
Depth.—Vhe flowing wells of this 

district vary from 50 to 800 feet in depth, 
the shallowest ones occurring in the 
low valley lands east of Roswell. To 
the south this main flow is reached at 
a much greater depth, due to the pres- 
ence of beds belonging to the upper 
part of the red sandy series. In sink- 
ing an artesian well in the town of Ros- 
well it is necessary to pass through 
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ARTESIAN WELL NEAR ROSWELL, NEW MEXICO. 

about 75 feet of allu- 
vium, an equal thickness 
of red sandy clay, and 
to penetrate the porous 
sandy limestones to a 
depth of 70 to 80 feet 
before the main flow is 
obtained. In the region 
of Hagerman and Arte- 
sia the red sandy series 
is represented by about 
600 feet of sediment, and 
as the overlying gravels 
are somewhat thicker, the 
total depth to the main 
flow is correspondingly 
deeper. 

Pressure.—In the wells 
thus far examined the 
pressure varies from 8 to 
80 pounds to the square 
inch. The number of 
pressure measurements 

which have been taken,’ 
however, are not great, 
and subsequent investi- 
gation may modify these 
figures. The strongest 
pressures are found in 
the vicinity of Artesia, 
Where at present the 
greatest development in 
well boring is taking 
place. Some of the lar- 
ger wells in this region 
have a flow of 1,700 gal- 
lons per minute, but the 
average flow is much less. 

Decrease in Flow.—At 
the present time there 
are at least 40 well ma- 
chines at work in the dis- 
trict,some of which are of 
the most improved type. 
Many new machines are 
also being brought in. 
As a result many wells 
are being completed each 
month. At present there 
appears to be no evidence 
of a decrease in flow, but 
it is feared that the mul- 
tiplicity of wells may 
eventually lower the wa- 
ter plane, and provision 
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VIEW OF THE LARGEST ARTESIAN WELL IN THE PECOS VALLEY, NEAR ARTESIA, NEW 

MEXICO. 

has recently been made for the system- 
atic measurement of pressureeach month 
of representative wells throughout the 
basin. In this way any diminution of 
the flow due to additional wells may be 
readily detected. 

IT FLOWS OVER 3,000 GALLONS A MINUTE. 

There is great need for the practice 
of greater economy on the part of water 
users of the Roswell artesian basin, and 
very few wells are provided with valves 
for shutting off the water when it is 
not in use. 



FOREST FIRES IN MAINE. 

THE .BUREAU OF FORESTRY WILL 
COOPERATE WITH THE STATE IN A 
STUDY OF THEIR CAUSES AND RE- 
SULTS AND FOR THEIR PREVENTION. 

AST year Maine, like some other 
Eastern States, had the most dis- 

astrous fires inits history. A timberland 
area of more than a quarter million acres 
was burned over, entailing a loss beyond 
amilliondollars. Drouth, unprecedented 
in severity, had prevailed from April 8 
to June g, and the forests were in a 
mostinflammable condition. There were 
within sixty days 260 different fires in 
the burned-over districts. In strong 
contrast with the experience of New 
York in the Adirondacks, only three of 

these are positively known to have been 
of incendiary origin. Maine had just 
put into operation a new law amendatory 
of its forest fire warden service. But for 
the more efficient work done under this 
law, the fire loss would have been much 
greater. 

To secure the information which may 
form the basis for protective measures 
against future losses on sucha scale, and 
ascertain what can be done to repair the 
damage already suffered, the state au- 
thorities have arranged for a cooperative 
fire study of the Maine forests by the 
Bureau of Forestry of the U. S. Depart- 
ment of Agriculture. In accordance 
with its usual terms of cooperative work, 
the Bureau will share equally with the 
state the field expenses of this study. 
Five men have been assigned to it, and 
the work in the field will be prosecuted 
through the remainder of the summer. 

The Bureau of Forestry fire study in- 
cludes in its scope everything pertaining 
to the occurrence, results, prevention, 
and amelioration of the effects of forest 
fires in any region. The field force 
gathers from every responsible source 
evidence concerning the causes of the 
fires, the area burned over, and the dam- 

agedone. Every statement of witnesses 
is verified, so far as possible, by personal 
investigation on the ground. It is as- 
certained whether anti-fire laws are re- 
spected or violated, and the attitude of 

people in the neighborhood is learned— 
whether because of, or despite their occu- 
pations they dread and will fight fires, or 
whether they think them of little conse- 
quence, and perhaps rather wink at their 
occurrence ; for local sentiment is the 
most powerful agency for causing or 
controlling forest fires. The fire risk to © 
which capital invested in standing tim- 
ber is exposed is at best under most con- 
ditions a very formidable hazard. It 
combines inflammability, exposure from 
camp fires, smudges, careless smokers 
and railroads, and scanty means of pro- 
tection—all the qualities which insur- 
ance companies avoid in other risks. 
With the local population indifferent or 
hostile, the preservation of the forest is 
almost hopeless. The agents of the Bu- 
reau of Forestry are generally most effi- 
cient missionaries wherever they go, 
arousing the people with whom they 
come in contact to the interest of the 
community in preventing and putting 
out fires. From the data which they 
obtain advice is given as to enactment of 
more stringent laws, patrol regulations, 
and methods of fire-fighting. 

The results following forest fires are 
studied to determine whether or not 
burned-over lands can be made again to 
producea forestcrop. The first inquiry 
here is, How badly has the forest been 
injured? If only the young growth 
has been killed, the problem is very 
different from that presented when the 
ground is swept clean of forest. In the 
former case, if there are enough seed- 
bearing trees left, nature requires only 
protection while she does her work of 
reforestation. But if the ground has 
been clean swept, she must be materially 
assisted if proper forest conditions and 
growth are to be reéstablished within 
any reasonable space of time. 

The field party in Maine will first in- 
vestigate the extent of damage which 
fire has done to the forests. Next it 
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will examine as to the existence of any 
natural reproduction of the original for- 
est. Since the worst fires were only a 
year ago, little in the way of reproduc- 
tion may be expected in the areas burned 
over; but what does appear will be care- 
fully noted, and areas in the same dis- 
trict, burned over two, three, four, five, 
and more years ago, will be compared 
with each other and with the one-year- 
old burns. This work is done by taking 
sample strip acres, laying them off so as 
to get the best general average of the 
territory, and then counting all the 
seedlings and measuring all the trees 
on these strips. The different kinds of 
trees encountered and the varying forest 
conditions, as of soil, etc., are also re- 
corded. In this way an estimate can 
be formed of how fast natural reproduc- 
tion takes place. 
When this work has been finished 

the problem remains how to get back 
a good, dense, normal-growing forest. 
This is accomplished in one of two ways. 
The first plan is adopted when the stand 
of trees is found to be open, scraggy, and 
in bunches, and consists in helping na- 
ture by protecting against fire and stock 
as perfectly as possible. In addition, 
the soil may be stirred to aid natural 
seeding, and, finally, seeds may he scat- 
tered on bare spots. The second plan is 

used where the ground has been swept 
clean by fire and natural reproduction is 
almost out of the question. In that case 
the only resource is tree planting. This 
is a special branch of the work of the 
Bureau, and one in which great success 
has been achieved. 

Since nearly all of the timberland of 
Maine is under private ownership, the 
results of the study must find their prin- 
cipal application in recommendations to 
individual landowners. But as the Bu- 
reau and the state are cooperating in the 
study, whatever recommendations are 

made will have added to their scientific 
value the weight of state interest and 
approval. 

Unless burned-over areas are thus pro- 
tected and encouraged, forest deteriora- 
tion is inevitable. An inferior species of 
tree will usurp the ground and postpone 
for years, if not forever, a reproduction 
of the original forest. So that forest 
fires not only mean immediate and pres- 
ent financial loss in the destruction of 
timber and young growth, but they also 
so alter conditions that inferior grades 
of forest take the place of better growth. 
It is to escape this double evil that 
Maine has secured the assistance of the 
Bureau of Forestry in the codperative 
fire study which is now about to begin 
in earnest. 

Gmiak BILTMORE MEASURING STICK. 

BY 

TE. PEN WAR: 

HERE has recently been brought 
into use at Biltmore a rather in- 

genious contrivance for the purpose of 
measuring the diameters of trees. It 
consists of a straight stick or ordinary 
walking cane, upon which are marked 
off certain ratios corresponding to dif- 
ferent diameters, so that by holding the 
stick horizontally at arm’s length against 
the tree, and sighting toward either side 
of the tree one can read the diameter 
directly from the stick. The invention 
is due to Dr. C. A. Schenck, forester to 

the Biltmore estate, and the stick has 

been given a thorough trial, with very 
good practical results, by the students of 
the Biltmore Forest School. 

One of the simplest explanations of 
the mathematical principles involved in 
the application of the measuring stick 
is as follows: 

In the following figure, suppose A F 
and A E to be the lines of vision when 
sighting to either side of the tree, which 
is represented by the circle whose center 
is O. B D represent the measuring 
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stick held horizontally against the tree 
at arm’s length, A H. The lines of 
vision are tangents to the circle and cut 
the measuring stick, B D, at B and C, 
respectively. 

To construct the measuring stick for 
certain diameters : 

A H, being the length of the out- 
stretched arm, is known. 

August 

When the length, B C, is found, it is 
measured off on the stick, and the cor- 
responding diameter is written at the 
point C. In like manner, the ratios are 
found for other diameters and marked 
upon the measuring stick. It is obvious 
that the ratios will differ as arms differ 
in length, so that the same stick could 
not be used by every one, but the sim- 

O F and O H, being radii of the circle 
and equal to one-half of the given diam- 
eter, are known. 

Oe ibeingwequal-to A Hy - 
O H, is known, and in the right-angled 
triangle, ACE @ 

| 2 ere 

AF= VA O-OF. 
Since the right triangles A H C and 

A F O are similar, | 

HG Ors VAC -sAgk 2 Bx Avo 
Oran C— VA O 

and BC=2HC. 
=iOLE 

plicity of the invention commends it, 
because a measuring stick that will give 
good practical results may be easily con- 
structed within ten minutes to fit any 
length of arm. 

Another idea of the inventor is to 
apply the principle to the helve of an 
axe, marking off the ratios as on the 
measuring stick, so that the axe would 
be useful, not only in marking and fell- 
ing trees, but also have the added value 
of being of decided use in measuring - 
their diameters to estimate their con- 
tents. 

IRRIGATION FOR THE INDIANS. 

STUDY OF. .CONDITIONS: IN } THE) -GiiyA 
VALLEY — UNDERGROUND WATER SUP- 
PLIES TO SUPPLY PRESENT DEFICIENCY. 

HE underground waters of Gila 
Valley, Arizona, have been re- 

cently investigated by Mr. Willis T. 
Lee, of the aired States Geological 
Survey. The object of the investiga- 
tion was to ascertain the amount of 
water available for irrigating the lands 
of the Indians in this valley. The 
greater part of the valley is included 
in the Pima Indian Reservation, on 

which there are about 7,870 Indians. 
They are an intelligent, industrious 
people, and until 1890 they were pros- 
perous. From time immemorial their 
irrigation canals had been supplied with 
water from the Gila, but since 1890 the 
diversion of the Gila waters above the 
reservation by white settlers has caused 
a shortage of water. The result is that 
the area of lands cultivated by the In- 
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dians has decreased from 14,000 to 
7,000 acres and the Pimas and Mari- 
copas of this valley are now impover- 
ished. 

To find a remedy for this shortage of 
surface waters Mr. Lee has carefully 
studied the geographic relations and 
geologic cenditions of the Gila Valley. 
He finds evidence that there is an 
amount of underground water in this 
region sufficient to saturate the val- 
ley soil and still give an overflow of 
2,000 inches. ‘This water is probably 
due to the junction of three under- 
flows—those of Gila, Santa Cruz, and 
Salt rivers. ‘These are fed from at least 
three sources—rainfall in the valley, 
springs from the hillsides, and various 
streams that enter the valley from the 
hills, the most important of which is 
the Gilaitself. The quantity of waters 
held in the gravels at any one time 
within easy reach of pumps, is estimated 
at from I, 120,000 to 1,960,000 acre-feet. 

It is calculated that 40,000 acre-feet of 
water a year will supply all the present 
needs of the Indians on the reservation. 
If the computations are correct, there 
is now accessible enough water to sup- 
ply the Indians for at least twenty-eight 
years. Thechemical character of these 
waters of the underflow is fortunately 
favorable to their use in irrigation. 
Two means of making this water 

available for irrigation are in use—seep- 
age ditches and pumping plants. Where 
seepage ditches have been tried the re- 
sults are disappointing. The quantity 
of water actually obtained falls far 
short of expectations ; the cost of con- 
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structing and maintaining a deep ditch 
in the loose gravels and quicksands is 
large compared with the amount of 
water obtained, and at best only the 
uppermost part of the underflow is pen- 
etrated. Onthe other hand, Mr. Lee 
believes that sufficient water can be 
drawn from the underflow of the Gila 
Valley by means of pumping to supply 
the needs of the Indians and also ma- 
terially to extend the cultivated area 
without exhausting the available sup- 
ply. He estimates that ten plants of 
a capacity similar to that of the one 
now under construction at Sacaton wil 
supply the required 40,000 acre-feet a 
year and allow 36 per cent of the time 
for stoppage and repairs. ‘Taking the 
cost of the pumping plants in the Salt 
River Valley as a criterion, Mr. Lee 
finds that money spent in the construc- 
tion of such plants will be safely and 
profitably invested. 

One of the most interesting phases of 
Mr. Lee’s investigation is that on the 
economic conditions of the Indians. 
Though peaceful, honest, and industri- 
ous, they are lacking in executive abil- 
ity. They are, however, easily man- 
aged and are prosperous when wisely 
directed. When left to their own de- 
vices, they do not properly appreciate 
or utilize their advantages. At the 
western half of the reservation their 
most imperative need is adequate super- 
vision. Their needs at the eastern half 
are, first, a water supply ; second, super- 
vision. Itis Mr. Lee’s opinion that a 
water supply without supervision would 
be unwise. 

EXPHRIMENTAL FOREST IN MINNESOTA. 

BY 

GENERAL C. C. ANDREWS, 
CHIEF FIRE WARDEN OF MINNESOTA. 

N act of Congress at its last session 
authorized the State of Minnesota, 

through its state land commissioner and 
state forestry board,to select 20,000 acres 
of third or fourth rate land for experi- 
mental forestry purposes, and the selec- 

tion has been made on the Vermillion 
range, in townships 64, range 13, and 63, 
range 13,distant about 12 miles west and 
northwest of Ely. Itisa rugged forest 
region in a fine lake setting. Most of 
the surface is underlaid with granite, 
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upon which the soil is thin. There are 
hills rising 80 feet above the lakes, mak- 
ing a beautiful landscape. A few ele- 
vated areas are almost bare, light colored 
granite, but upon which, in the middle of 
July, was found an abundance of blue- 
berries. In low places the black alder is 
frequent and there are some swamps of 
dwarf spruce. Inone of these a spruce 
with a diameter of only one and a half 
inches was cut showing forty-two rings, 
thus indicating it was as many yearsold. 
Asa whole, the lands are densely cov- 

ered with thrifty forests from 10 to 30 
years of age, of which the prevailing kind 
is jack pine, though there are groups, 
though not extensive, of Norway and 
white pine; and good specimens of both 
Norway and white pine of merchantable 
size are found scattered through the 
woods. Wherever there isa bit of good 
loamy soil the young white pine is trying 
to effect a lodgment. Poplarand white 
birch are frequent, and on the lower 
lands are spruce and tamarack of con- 
siderable value. 

Along the lake shores and principal 
streams the moose and deer have made a 
trail, which helps the woodman in his 
progress. There are abundant evidences 
of wild game. Wesaw, however, but one 
moose, who appeared on the lake shore 
within a hundred yards of our camp at 
breakfast time. 

Within or adjoining these forest-re- 
serve lands are twenty-one lakes, gener- 
ally deep, and with wooded, rock-bound 
shores. One of these, locally known as 

Crab Lake, is noted for its black bass. 
Some of the land borders the north end 
of Burntside Lake, which is 8 miles long 
by 3 or 4 miles wide at its widest place, 
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has many handsome islands, on some of 
which are cottages of Ely people, and 
containstrout. Burntside Lake is prob- 
ably the most beautiful lake in Minne- 
sota. The late Alexander Winchell, of 
Michigan, said it surpassed in beauty of 
scenery the Thousand Islands of the St. 
Lawrence. 

As the state’s forest, fish, and game 
preserve this 20,000-acre tract will al- 
ways afford valuable means of recreation 
for the public. One can visit these lands 
by boat all the way from Ely. Streams 
navigable for boats connect several of the 
lakes, and with moderate outlay water 
communication can be extended. It 
should not be very expensive getting the 
logs from this reserve to the sawmill at 
Winton. The most southerly part of the 
lands are not more than 3 or 4 miles from 
the Duluth and Iron Range Railroad at 
Robinson station. 
What will be the first steps the state 

will take with these forestry lands? It 
will do just as a business man would do 
if he owned them. It will take pains to 
protect them from fire, which, in places 
where the soil lies thin on rocks, would 
destroy both timber and soil. It will, or 
should, have a careful survey made of 
the lands by competent foresters and a 
map and report made showing the kinds, 
amount, and value of the timber which 
should be marketed now and the amount 
that should be cut in ten and twenty 
years hence, the proper routes for roads 
and cost of building, and best ways of 
getting the timber to market; what por- 
tions, if any, of the lands should be artifi- 
cially stocked with forest and with what 
kind, and what plan should be adopted 
for maintaining a sustained yield. 

TWELFTH NATIONAESERRIGAT TON 

CONGRESS. 

WILL BE HELD AT EL PASO, TEXAS, NOVEMBER 
15-I8—SPECIAL HALL TO BE BUILT FOR ITS SES-— 
SIONS—ATTRACTIVE PROGRAM BEING ARRANGED. 

HE committee of arrangements in 
charge of the Twelfth National 

Irrigation Congress announces that it 
will be held at El Paso, Texas, November 
15, 16, 17, and 18. ‘That the commit- 

tee is making big preparations for the 
Congress is attested by the fact that at 
a recent meeting the contract was let 
for the construction of a convention hall 
capable of seating more than 3,000 peo- 
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ple. This hall will be completed by 
October 1, and will then be decorated 
and furnished in readiness for the ses- 
sion of the Congress. 
A statement has just been issued show- 

ing that $15,000 will be spent in working 
up the Congress and providing for en- 
tertaining the delegates attending it. 

The officers of this Congress are Hon. 
W. A. Clark, of Montana, president ; 
L. W. Shurtliff, of Ogden, Utah, first 
vice-president; W. C. Johnson, Denver, 
Colorado, second vice-president ; John 
Hall, Lampasas Springs, Texas, third 
vice-president ; H. B. Maxson, Reno, 
Nevada, secretary; C. B. Boothe, of 
Los Angeles, chairman of executive 

committee, and Guy EK. Mitchell, of 

Washington, D. C., chairman of press 
committee. 

In order to facilitate the preparations 
for the Congress and to insure a thor- 
oughly interesting program and the at- 
tendance of prominent workers in every 
line of endeavor closely related to irri- 
gation, the program has been divided 
into sections. 

These sections are Foresty, Land and 
Water Laws, Irrigation Engineering and 
Mechanics, Production by Irrigation,and 
Climatology. 

The section of Forestry is in charge 

4 

of Gifford Pinchot, Forester, United 
States Department of Agriculture ; the 
section devoted to Land and Water Laws 
will be in charge of George H. Maxwell, 
executive chairman of The National Ir- 
rigation Association; Engineering and 
Mechanics, under direction of F. H. 
Newell, chief of the United States Rec- 
lamation Service; Climatology, Willis 
IL, Moore, chief of the United States 
Weather Bureau, United States Depart- 
ment of Agriculture. 

Committee on arrangements at El 
Paso for the Congress are Hon. W. W. 
Turney, chairman; Alfred Courchesne, 
J. R. Harper, Francisco Mallen, John 
W. Fisher, EK. Kohlberg, E. C.:Pew,; 
Sr., and A. W. Gifford, secretary. 
The entertainment of the visiting dele- 

gates to the Congress is being thoroughly 
planned by the people of El Paso. There 
will be a carload of fruits and wine for 
consumption by the delegates, a recep- 
tion and ball, a barbecue smoker for 
the men, a bull fightin Juarez, Mexico, 
just across the Rio Grande River; a 
roping contest and broncho riding by 
cowboys, trip to El Paso smelter, the 
third largest in the United States; In- 
dian sports by Mescalaro, Apaches, and 
other tribes, and possibly a miners’ 
drilling contest. 

meme WABLE PHILIPPINE CABINET WOOD. 

A STRIKING DISPLAY OF NARRA WOOD IN THE 
PHILIPPINE FOREST EXHIBIT AT ST. LOUIS. 

BY; 

EBER C. 

VISIT to the Forestry Building 
of the Philippine Exhibit at the 

St. Louis Exposition would be worth 
the while of any one attending the fair, 
and particularly those interested in lum- 
bering and the fine-woods industry. 

The gathering of this exhibit and 
the transportation of the same to St. 
Louis constituted one of the principal 
items of cost, which aggregated over a 
million dollars, nearly all of which was 
paid for out of the treasury of the civil 

SMITH. 

government of the Philippine Islands. 
Some idea can be formed of its extent 
and magnitude from the fact that it 
contains more than 650 different varie- 
ties of woods and weighs more than 
2,500 tons. 

The extensive forests of our new pos- 
sessions have practically never been 
touched by the woodman’s ax, and to- 
day furnishes an excellent opportunity 
for lumbermen to engage in a sure and 
lucrative business. 

ccc eae a 



382 

Upon entering the west end of the 
Forestry Building the visitor will at 
once be attracted by a highly polished 
board of narra wood, thirty-six feet 
long and five feet broad and four inches 
thick. From this beautiful and mag- 
nificent piece of wood one can form an 
idea of the magnitude of some of our 
Philippine woods. The narra belongs 
to the superior group, the male being 
rose color (from carnation to blood red ) 
and the female white. 

It is found on the islands of Luzon, 
Leyte, Masbate, Mindanao, Mindoro, 
Negros, Panay, Paragua, and Samar. 
They form practically virgin forests, 
the lumber made from this wood having 
in the past been but little shipped from 
the islands. It is extensively used 
throughout the archipelago for flooring 
by those financially able to obtain it, 
and also for furniture and housefurnish- 
ings. Itis very durable and impervious 
to decay. It is the mahogany of the 
Philippines and is prettily marked, with 
a variety of shades, varying from straw- 
color to blood red, the former being the 
more common. It isa first-class wood 
for general purposes. ‘The exhibit con- 
tains many other beautiful specimens 
of this wood. It resists a warm and 
wet climate and insects which are de- 
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structive to many other of the native 
woods. 

It is estimated that a quantity and 
quality of narra to meet any reasonable 
demand can be delivered in the log on 
the beach for seven cents a cubic foot. 
It is worth in Manila $1.15 a cubic foot 
and $150 a thousand sawed into lumber. 
Many handsome tables made of narra 

are distributed among the exhibit build- 
ings at the Philippine reserve, the most 
notable being a round table over nine 
feet in diameter, being one solid peace 
of timber. It can be seen in the east 
wing of the Women’s Building, desig- 
nated ‘‘ The Typical Manila Building.’’ 
This wood has a very agreeable odor. 

The white narra has a varying color, 
the most common being ochre yellow, 
with gray grain, which becomes darker 
in time, acquiring a grayish yellow, 
with intermediate tints from red color. 
The white narra, like the male member 
of the family, grows into large trees, 
which will square four feet, but more 
commonly two feet. Notwithstanding 
that it is of a more open grain than 
some of the other fine woods of the 
islands, it is susceptible of a fine pol- 
ish, is weli and prettily marked, and is 
in general use for the manufacturing of 
furniture. 

RECLAMATION SURVEY IN NEBRASK Ae 

EARLY WORK INDICATES THAT FEASIBLE 
PROJECTS ARE LIKELY 

HE report of the engineers who are 
carrying on investigations look- 

ing to reclamation in the valley of the 
North Platte in western Nebraska shows 
very satisfactory progress. 

Near the Pathfinder dam-site test pits 
were sunk to ascertain if the foundation 
was such that a spillway could be built at 
that point. Granite was found in most 
of these pits at depths varying from 10 to 
13 feet. The formation above the gran- 
ite isa lime cemented gravel and lies di- 
rectly on the granite with no intervening 
strata of other material. 

A surveying party made a reconnais- 
sance of the lands along the North 

TO BE FOUND. 

Platte River below Caspar, and between 
Bessemer and Muddy Creek some 5,000 
acres of irrigable land were found. 
This work is being continued. Prelimi- 
nary surveys were run from the sand- 
hills east toward Sheep Creek, and a 
number of routes through the sand-hills 
were alsosurveyed. For 4 great part of 
the distance the line passes throngh val- 
leys in which the water will spread out, 

forming shallow pools, the largest being 
from 600 to 800 feet long by about 200 
feet wide. Thecuts through the ridges 
separating these valleys will not be deep, 
and the material, which is washed sand, 
may be sluiced out and deposited in the 
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LOOKING DOWN THE NORTH PLATTE RIVER FROM THE NEBRASKA-WYOMING BOUNDARY. 

next valley below. It was at first be- 
lieved that the water spreading over so 
large an area as would be flooded would 
result in a great loss by seepage and 
evaporation, but the sediment carried by 
the canal would in time probably render 
these valleys nearly impervious. 

Farther to the south the valleys are 
somewhat larger and have a less eleva- 
tion than those along the line of the first 
survey. For g miles west of the state 
line the canal will run over a gently 
rolling country and the cuts in the 
ridges will not exceed 15 feet from the 
bottom of the ditch. After the 9 miles 
mentioned the canal line will encounter 
a series of gravel ridges in its approach 
to Rawhide Creek. Preliminary sur- 
veys are being made at this point. 

A topographic party has been busy 
mapping the irrigable lands lying on the 
benches on the north side of the river. 
Of the 40% square miles mapped during 
the month of June, 9,000 acres were 
classified as first-class lands, 10,000 acres 
as second class, and 7,000 acres as 
worthless for cultivation. The 10,000 
acres of second-class land asa rule lie 
well for irrigation, but have a sandy, 
light soil, like all the land on the 
benches near Sheep Creek. 

These reports show that the canal is 
practicable, and indicate a feasible cost 
per acre for reclamation. The difficul- 
ties anticipated in getting through the 
sand-hills near the state line have not 
materialized, and but few unforeseen dif- 
ficulties have been met. 

SSS aS 
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THE WATER ELM. 
BY 

JENS JENSEN. 

URING the summer of 1903 I 
spent my vacation in that part of 

the State of Michigan which is generally 
known as the fruit belt. It was not 
the fruit industry that had attracted 
me there, but the sand dunes along the 
Michigan coast between St. Joseph and 
South Haven, with their interesting 
vegetation. The flora along the Black 
River was also carefully studied, and 
brought many surprises, being so differ- 
ent from that growing in the same lati- 
tude in Illinois. One of the special 
points of interest in the fruit district 
is the state experiment farms at South 
Haven, and it was here I was shown 
the water elm (Zelkova acuminata). 

I will let Mr. Farrand, the superin- 
tendent in charge of the station, tell 
the history of the tree: ‘‘Seeds of the 
present trees were received by the late 
Hon. J. J. Lyon, a well-known horti- 
culturist, in 1879, under the name of 
Skikiki, and said to be of Japanese ori- 
gin. Thelargest one of the trees on the 
grounds was transplanted young; the 
other two were moved from another 
part of the grounds to their present place 
when quite large, and have never recov- 
ered from this transplanting.’’ 

The largest tree measured 3 feet ro 
inches in circumference over one foot 
from the ground, and is over 20 feet in 
height. The trees are growing on level 
land a few hundred feet from Lake 
Michigan and about 30 feet above the 
water level of the lake. 

The top soil is a black, sandy loam 
about 8 inches thick, with a layer of 
whitish sand to a depth of about 1 foot, 
and below this a heavy yellowish clay. 
I was greatly surprised at the presence 
of such beautiful and thrifty specimens 
of this Zelkova in Michigan ; experience 

had taught me that it was not hardy at 
Chicago, although it is farther to the 
south. It must be admitted here that 
climatic conditions are more favorable 
to vegetation on the Michigan side of 
Lake Michigan than on the I1linois side. 

As Mr. Farrand states, the seed was 
sown in 1879, which made the trees 24 
years old when I saw them in 1903. 
The growth of the larger specimen dur- 
ing the 24 years is one of more than 
common interest, and gives room to the 
suggestion, What possibility has the 
water elm as a forest tree, where cli- 

matic and soil conditions are favorable 
to its growth ? 

That the larger tree at South Haven 
had ripened seeds was evident by the 
seedlings found in a quince hedge close 
to the tree. Mr. Farrand related that 
he had never paid much attention to the 
flowers and seeds, but remembered that 
it had been covered with small seed pods 
during the summer of 1902. The cir- 
cumstances under which the seedlings 
had been able to germinate rather tends 
to a prolific reproduction under favor- 
able conditions. 

The great value of the lumber of this 
species for building material, its hardi- 
ness and fast growth, and the possibili- 
ties for reproduction should stimulate 
‘inquiries as to its practical value for 
forest planting. 

As an ornamental tree, its value is 

not questioned. The smaller tree illus- 
trates well how much trees suffer by be- 
ing transplanted after years of growth— 
a habit so much in vogue among tree 
planters. 

Zelkova acuminata is indigenous to the 
mountains of Japan ; another species, 
Zelkova crenata (the Siberian elm), is a 
native of the Caucasus. 
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THE RECLAMATION OF ARIZONA. 

HAS THE HEARTY APPROVAL OF GOVERNOR BRODIE, ~ 
WHO MAKES VALUABLE SUGGESTIONS FOR THE WORK. 

HE Honorable Alexander A. Bro- 
die, governor of Arizona, is in 

hearty sympathy with the aims and pur- 
poses of the Reclamation Service. As 
chief officer of a commonwealth that 
embraces large tracts of arid land, he 
appreciates the benefits that will follow 
a system of scientific irrigation. In 
response to an invitation from the Di- 
rector of the United States Geological 
Survey, he has recently made some per- 
tinent suggestions in regard to the work 
of measuring streams and investigating 
the water resources of the territory for 
irrigation purposes. 

Next to the Salt River dam, which is 
now in process of construction, Gov- 
ernor Brodie thinks that the Colorado 
River project is the most important. 
There is no greater area of irrigable 
land in the Southwest, he declares, than 
that along the Colorado River from 
above Needles to the Mexican border. 
The available land continues in vast 
stretches after the river has departed 
at Yuma for the sea. This river fre- 
quently overflows its banks and damages 
crops in the cultivated section about 
Yuma. It would, therefore, seem ad- 
visable to provide means for storing its 
flood waters. Governor Brodie also 
advocates the construction of a levee 
from the town of Yuma to the Mexican 
line to prevent the overflow of the river. 

He suggests that the water supply of 
the Santa Cruz Valley be investigated, 

that proper attention be given to the 
artesian belt in San Pedro Valley, and 
that the numerous small reservoir sites 
in different parts of the territory be 
exploited. He thinks it would be ad- 
visable to extend the surveys already 
begun to the upper stretches of the Salt 
and Gila rivers for the purpose of locat- 
ing available reservoir sites on those 
streams and their tributaries. The 
same might also be said of the Little 
Colorado River, which takes its rise in 
the vicinity of the White Mountains, in 
the eastern part of Arizona. It is prob- 
able that on all these streams and their 
tributaries reservoir sites may be found 
where flood waters could be stored for 
use on lands in the valleys below. Sub- 
sidiary dams might be constructed in 
the upper tributaries of streams, and 
assistance thus rendered to those farm- 
ers who are struggling with uncertain 
water supplies. 

Governor Brodie also thinks it advis- 
able that surveys for the location of 
underground water supplies should be 
extended. These will be useful in fur- 
thering irrigation enterprises dependent 
on power-pumping plants. 

In connection with Governor Brodie’s 
suggestions, it is interesting to note the 
announcement of Mr. N. H. Darton, 

chief of the Survey’s western division 
of hydrology, that provision will soon 
be made for a study of the waters in the 
Santa Cruz and San Pedro valleys. 

REGENT PUBEIGATIONS. 

New England Ferns and Their Common Allies. 
By HELEN EASTMAN. Illustrated. Pub- 
lished by Houghton, Mifflin & Co., Bos- 
ton, Mass. $1.25 met. 

The ferns, always of interest to botanists, 
do not, however, come in for the share of crit- 
ical study they should. This book by Miss 
Eastman should do a lot to spread a desire for 
more careful study of this interesting family 
of plants. 

This volume is a guide to all the ferns of 
New England and sonie of their allies—club- 
mosses, horsetails, etc. It contains brief and 
untechnical descriptions of over sixty species 
or varieties of ferns, with eleven of the allies, 
and points out more distinguishing marks of 
difference between species resembling each 
other than are found in any other work. The 
illustrations, of which there are nearly fifty, 
are from direct prints of specimens on photo- 
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graphic paper and are absolutely accurate. It 
is believed that they will prove more helpful 
to beginners than any series of fern pictures 
that has heretofore appeared. The book is 
provided with an index and a glossary, and 
also tables listing the species fruiting in each 
month of the season and showing what species 
may be looked for in each particular kind of 
soil and environment. 

The American Natural History. A foundation 
of useful knowledge of the higher animals 
of North America. By WILLIAM T. HORN- 
ADAY. 300 illustrations from photographs 
and original drawings. Numerous dia- 
grams and maps. Over 400 pages, double 
column, 5% by 8 inches. New York: 
Charles Scribner’s Sons. $3.50. Postage 
extra. 

William Temple Hornaday, author of ‘‘ The 
American Natural History,’’ is the director of 
the New York Zoological Park. He has also to 
his credit several other volumes, including a 
‘“Guide to the New York Zoological Park,’’ 
‘*Two Years in the Jungle,”’ ‘‘ Taxidermy and 

W. T. HORNADAY, AUTHOR OF THE ‘‘AMERI- 

CAN NATURAI, HISTORY.”’’ 

Zoological Collecting,’ ‘‘Free Rum on the 
Congo,’’ etc. The present book is the result 
of many years of study, research, and observa- 
tion among the wild animals of this continent. 
It is written ina popular manner ; in scope and 
arrangement it is scientific. The author has 
tried to make clear the place of each mammal, 
bird, reptile, amphibian, and fish in nature’s 
system, and has clearly described his subjects. 
The book is written for the teacher, the stu- 
dent, and the general reader, and takes the 
place between the ‘‘ nature book ’’ and the zo- 
O.ogy. The author relates here and there 
throughout the book anecdotes and personal 
experiences and observations. ‘There are 200 
original drawings by Beard, Rungius, and Saw- 
yer; 100 photographic reproductions by San- 
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born, Keller, and Underwood, and numerous | 
diagrams and maps. The greater number of 
the illustrations have been made expressly for 
the work, which is further provided with in- 
dices. 

How to Make a Flower Garden, Manual of 
practical information and suggestions. 
Published by Doubleday, Page & Co., New 
York. Price, $1.60 wef. Illustrated. 

It is doubtful if the amateur gardener can find 
more of profit in the reading of a single volume 
than is given in this handsome publication. It 
is made up of chapters by expert gardeners, in- 
cluding Ll. H. Bailey, Sarah Hopkins, Warren 
H. Manning, William Verbeck, and a score of 
others. 
The book covers practically every branch of 

the subject, and there are many accounts of 
garden making in various sections of the coun- 
try based upon actual experiences. The ap- 
pendices alone, for the different lists of flowers 
and shrubs they contain suitable for all pur- 
poses and seasons, are worth more than the 
price of the volume to the average gardener. 
The illustrations, over one hundred half-tones 
in number, add much to the value of the book. 

Baby Pathfinder to the Birds. By HARRIET E. 
RICHARDS and EMMA G. CUMMINGS, 
members of American Ornithologists’ 
Union. Paper, 30 cents; leather, 50 cents. 
W. A. Butterfield, publisher, 59 Bromfield 
street, Boston. 

A pocket guide to bird identification. Just 
the thing for beginners in bird study and for 
busy people. It describes one hundred and ten 
of the land birds of New England, is printed 
in clear type on thin paper, and illustrated by 
pen and ink drawings. The birds are grouped 
in families, prefaced by a descriptive paragraph 
of family characteristics. Then follows a con- 
cise description of each member that is com- 
monly a resident, a visitor, or a migrant in 
Massachusetts. Alternate pages are left blank 
for personal notes. Certainly one of the most 
useful nature books we have seen. 

PUBLICATIONS RECEIVED. 

U. S. Department of Agriculture, Weather 
Bureau, Bulletin M, ‘‘The Floods of the Spring 
of 1903 in the Mississippi Watershed.’’ By 
H. C. Frankenfield. Washington: Govern- 
ment Printing Office, 1904. 

U. S. Department of Agriculture, Weather 
Bureau, Bulletin No. 33, ‘‘ Weather Folklore 
and Local Weather Signs.’’ By Edward B. 
Garriott. Washington : Government Printing 
Office. Price, 35 cents. 
Department of Agriculture, Kingdom of 

Belgium. ‘Agriculture: Agricultural Educa- 
tion.’’ Printed by Charles Bulens,. Brussels, 
for distribution at the World’s Fair, St. Louis, 
1904. 
U.S. Department of the Interior, Geological 

Survey, Bulletin No. 230, ‘‘A Gazetteer of Del- 
aware.’’ By Henry Gannett. Washington : 
Government Printing Office, 1904. 



DEPARYMENYT OF THE [INvERIOR, U. S. GreoLogicaL 
Survey, Wasurneron, D. C., Jury 19, 1904. Sealed 
proposals, in duplicate, will be received until 2 
o’clock p. m., August 25, 1904, at the office of D. 
W. Ross, Engineer U. S. Geological Survey, 
Boise, Idaho, for the furnishing of 14,000 barrels 
of Portland Cement at Minidoka, Idaho, Speci- 
fications, forms of proposal, and particulars may 
be obtained upon application to D. W. Ross, 
Boise, Idaho, and to the Chief Engineer, U.S. 
Geological Survey, Washington, D.C. Each bid 
must be accompanied by a certified check, paya- 
ble to the order of the Secretary of the Interior, 
for two per cent of the contract price, as a guar- 
anty that the bidder will, if successful, promptly 
execute a satisfactory contract and furnish bond 
in the sum of 50 per cent of the contract price 
for the faithful performance of the work. The 
right is reserved to reject any and all bids, waive 
technical defects, and to accept one part and re- 
ject the other, as the interests of the service may 
require. Bidders are invited to be present. ‘THos. 
Ryan. Acting Secretary. 

DEPARTMENT OF THE INTERIOR, WASHINGTON, D.C., 
Jury 15, 1904. Sealed proposals, in duplicate, will 
be received at the office of the United States Ree- 
lamation Service, Roswell, New Mexico, until 2 
o’clock p. m., September 6, 1904, for the construe- 
tion of one earthen dam, retaining embankments, 
spillways, gates, and pipe conduits, and 3% miles 

of canal, for the purpose of conducting the flow 
of water of the Hondo Rivémto a reservoir ata 
point 12 miles southwest from Roswell, New Mex- 
ico. Plans and specifications may be examined 
and forms of propos] obtained by. application to 
the Chief Engineer of the Reclamation Service, 
Washington, D. C., or to W. M. Reed, Roswell, 

New Mexico. Each bid must be accompanied by 
certified check for 2 per cent of the amount of 
the bid, payable to the Secretary of the Interior, 
as a guaranty that the bidders will, if successful, 
promptly execute a satisfactory -contract and 
furnish bond in the sum of 20 per cent. of the 
contract price for the faithful performance of the 
work. The right is reserved to reject any or all 
bids, to waive technical defects, and to aecept 
one part of the bid and reject another, as the 
interest of the service may require. Bidders are 
invited to be present at the opening of bids. Pro- 
posals must be marked *‘ Proposals for Reservoir, 
Canals, etc., Hondo River, New Mexico.’ ‘THos. 
Ryan, Acting Secretary. 

DEPARTMENT OF THE INTERIOR, UNITED STATES 
GeoLogicaL Survey, RechaAMatTiION Service, WaAsH- 
tNeron, D. C., Jury 29, 1904. Sealed proposals, in 
duplicate, will be received at the office of the 
U. S. Reclamation Service, at Montrose, Colo- 
rado, until 10 o’clock a. m., September 15, 194, 
for the construction of about 15 miles of main 
distributing canals, involving about 700,000 eubie 
yds. of earthwork, for the conveyance and par- 
tial distribution of about 1,300 eubie feet of water 
per second from the mouth of the Gunnison Tun- 
nel, near Cedar Creek station, to a point on the 
Uncompahgre River about 9 miles south of Mon- 
trose, Colorado. Bids will be received on exca- 
vation and embankment for one or more divisions 
which will approximate 50,000 ecubie yards each. 
The right is reserved to award to one bidder as 
many or as few of such divisions as the interest 
of the service may require. Specifications, form 
of proposal, and plans may be inspected after 
August 10, 1904, at the office of the Chief Engi- 
neer of the Reclamation Service, Washington, 
D.C , at the office of the District Engineer, U.S. 
Reclamation Service, Chamber of Commerce 
Building, Denver, Colo., and at the office of the 
U.S. Reclamation Service, Montrose, Colo. Each 
bid must be accompanied by a certified check for 
5 per cent of the amount of the bid, payable to 
the Secretary of the Interior, as a guaranty that 
the bidders will, if successful, promptly execute 
a satisfactory contract and furnish bond in the 
sum of 50 per cent of the bid for the faithful per- 
formance of the work. The right is reserved to 
reject any or all bids, to waive technical defects, 
or to aecept one part of a bid and reject another, 
as the interests of the service may require. Bid- 
ders are invited to be present. Proposals must 
be marked ‘ Proposals forsthe construction of 
South Canal, Uncompahgre Valley Project.” 
Tuos. Ryan, Acting Secretary. 

DePARTMENT OF THE INvERIOR, Untrvep Srares 
GEOLOGICAL SURVEY, RECLAMATION SERVICE, WASH- 
InGroON, D. C., Jury 29, 1904. Sealed proposals, in 
duplicate, will be received at the office of the 
U. S. Reclamation Service. at Montrose, Colo- 
rado, unti! 10 o’cloeck a.m., October 5, 1904, for 
the construction of the Gunnison Tunnel and 
approaches, involving 30,000 linear faet, more or 
less, of tunnel and about 120,000 ecubie yards of 
excavation in open cut at the lower portal, the 
same being a portion of a system for the diver- 
sion of about 1,300 cubic feet of water per second 
from the Gunnison River to the Uncompahgre 
Valley, Colorado. Specifications, form of propo- 
sal, and plans may he inspected after August 10, 
1904, at the office of the Chief Engineer of the 
U.S. Reclamation Service, Washington, D. C., at 
the office of the District Engineer, U.S. Reela- 
mation Service, Chamber of Commerce Building, 
Denver, Colo., or at the office of the U.S. Reela- 
mation Serviee, Montrose, Colo. - Each bid must 
be accompanied by a certified cheek for $10,000, 

payable to the Secretary of the Interior, as a 
guaranty that the bidders will. if successful, 
promptly execute a satisfactory contract and 
furnish bond in the sum of $150,000 for the faith- 
ful performance of the work. The right is re- 
served to reject any or all bids, and to waive 
technical defects, as the interests of the service 
may require. Bidders are invited to be present. 
Proposals must be marked ‘* Proposal for the 
eonstruction of the Gunnison Tunnel, Unecom- 
pahgre Valley Project.” ‘Hos. Ryan, Acting 
Secretary. 

Illustrations 
5 Dad 

FORESTRY AND IRRIGATION has 

a large stock of excellent half-tone 

cuts, duplicates of which can be 

secured at less than half the original 

cost. Persons desiring illustrations 

on the subjects to which this mag- 

azine is devoted can save time and 

money by dealing with us. 

mm 

EDITORIAL DEPARTMENT 

FORESTRY . and . IRRIGATION 

WASHINGTON, D, C. 
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Foresters and Inspectors Wanted 
for the Philippine Forestry 

Bureau 

The salaries of Foresters, Assistant Foresters, In- 

spectors, and Assistant Inspectors range from $1,200 

to $2,400 per year. Actual and uecessary traveling 

expeuses toand from the scene of field work are 

allowed, and while in the field one dollar gold per 

day is allowed for subsistence. 

There aré a number of vacancies in the different 

grades, and good men are urgently needed for this 

interesting and important work. 

The work of the Foresters is, to a large extent, 

technical; that of the Inspectors more administra - 

tive and less technical. 

Examinations will be heldin different parts of the 

United States about July : and November 1. For 

detailed information apply to the Bureau of For- 

estry, Washington, D. C., or to the Bureau of Insular 

Affairs, War Department, Washington, D. C. 

Foresters and Inspectors now in the Philippine 

forest service and having from two to three and a 

half years’ service, find the work very attractive, 

instructive, and healthful. 

Copies of the Philippine Civil Service Manual may 

be obtained from the Bureau of Insular Affairs, War 

Department, Washington, D. C. 

The reports, bulletins, and other publications of 

the Philippine Forestry Bureau should be read by 

ail desiring to enter the service. Copies may be ob- 

tained by addressing the Forestry Bureau, Manila, 

) 

H 
Are a prime necessity to sportsmen, jj] 
yachtmen and canoeists. 

The Marble Waterproof | 
Safety Match Box 

is allthat the name implies; handsome, 
durable, absolutely waterproof, and } 
holds enough matches to keep a man in | 
fire and smokes a week. } 

Price 50 cents. 
For sale by dealers everywhere, or 
direct from the makers. 
Send for Catalogue 

MARBLE SAFETY AXE CO., Gladst 

Learn Advertising at Home 
Send 10 cents, stamps or silver, for sample 
copy White’s Class Advertising. Tells 
how to advertise to reach rural people. 

Frank B. White, Counselor at Advertising 
At It 17 Years 900 Caxton Bidg., Chicago 

“LAND SCRIP” 
Safe, quick, economical method of acquiring 
vovernment land. 

HUGO SEABERG, Raton, N. M. 

| JOPLIN, MO. 

Fortunes in this plant. 
grown. Roots and seeds for 
sale. Room in your garden, 

N Plant in Fall. Booklet and 
OZARK GINSENG CO., Dept. Y-24, 

Easily 

Magazine 4e. 

LAUGHLIN 
FOUNTAIN 

PEN 

The Best at Any Price 
Sent on approval to 
responsible people. 

A Pocket Companion of 
never ending usefulness, a 
source of constant pleasure 
and comfort. 

To test the merits of 

Forestry and Irrigation 
as an advertising medium 
we offer your choice of 
these popular styles super- 
ior to the 

$3.00 
grades of other makes for 

on c 
Unconditionally Guaranteed 
Pre-eminently Satisfactory. 
Try ita week, if not suited, 

we buy it back, and give you 
$1.10 for it (the additional ten 
centsis to pay for your trouble 
in returning the pen). Weare 
willing to take chances on you 
wanting to sell; we know pen 
values—you will 
have one of these. I 

Finest quality hard Pararub- } 
ber reservoir holder, 14k. Dia- 
mond Point Gold Pen, any | 
desired flexibility in fine,med- | 
ium or stub, and the only per- 
fect ink feed known to thesci- 
ence of fountain pen making. 

Sent postpaid on receipt of $1.00 
(Registration, 80 extra.) 

This great Special Offer is 
good for just 30 days. One of 
our Safety Pocket Pen Hold- 
ers free of charge with each 
en. 

a Remember—There is No 
“just as good’? as the Laughs 
lin: insist on it; take no 
chances. A 

State whether Ladies’ or 
Gentlemen’s style is desired, 
Illustrations are full size of 
complete article. Address 

LAUGHLIN MFG. Co., 

841 Griswold St, 

Detroit. Mich. 

f 
i | t 

when you (i ' 
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National 

Irrigation 

Association 

Silicago,  - New York, Washington, 
1707 Fisher Building. 17 Battery Place. 5 and 6 Glover Building. 

Serr he Ese Se 
THos. F. WaLsH, Washington, GEORGE H. MAXWELL, Chicago, 

President. Executive Chairman. 
JAMES H. EcCKELS, Chicago, CHARLES B. BOOTHE, New York, 

Treasurer. Chairman Executive Counctl. 
Guy E. MITCHELL, Washington, 

Secretary. 

The objects of the Association, as set forth in its Constitution, are as follows: 

I. The adoption by the Federal Government of a permanent policy for the reclamation 
and settlement of the public domain, under which all the remaining public lands shall be 
held and administered as a trust for the benefit of the whole people of the United States, 
and no grants of the title to any of the public lands shall ever hereafter be made to any 
but actual settlers and homebuilders on the land. 

2. The preservation and development of our national resources by the construction of 
storage reservoirs by the Federal Government for flood protection, and to save for use in 
aid of navigation and irrigation the flood waters which now run to waste and cause overflow 
and destruction. 

3. The construction by the Federal Government of storage reservoirs and irrigation 
works wherever necessary to furnish water for the reclamation and settlement of the arid 
public lands. 

4. The preservation of the forests and reforestation of denuded forest areas as sources 
of water supply, the conservation of existing supplies hy approved methods of irrigation 
and distribution, and the increase of the water resources of the arid region by the investi- 
gation and development of underground supplies. 

5. The adoption of a harmonious system of irrigation laws in all the arid and semi-arid 
states and territories under which the right to the use of water for irrigation shall vest in the 
user and become appurtenant to the land irrigated, and beneficial use be the basis and the 
measure and limit of the right. 

_ 6. The holding of an annual Irrigation Congress, and the dissemination by public meet- 
ings and through the press of information regarding irrigation, and the reclamation and settle- 
ment of the arid public domain, and the possibilities of better agriculture through irrigation 
and intensive farming, and the need for agricultural education and training, and the creation 
of rural homes as national safeguards, and the encouragement of rural settlement as a remedy 
for the social and political evils threatened by the congestion of population in large cities. 

In writing advertisers kindly mention FORESTRY AND IRRIGATION 



THE GRAND VIEW 

OT C0 ee te ; LAKE PLACID, 

fo hk N. Y. 

> The Finest Hotel 
é . on the 

Most Beautiful 

of the 

Adirondack Lakes 

Offers every 
inducement as an 

» Ideal Summer Resort 

"4 For full information 

address 

HENRY ALLEN, 
Manager, 

Lake Placid, N. Y. 

S UN Se 

CALIFORNIA 
and all the great West described in Sunset Magazime in 
a way that delights every reader. Not alone are the 
Scenic, Social, and Literary sides of the West shown, 
but the great Industrial side—the side on which open 
the doors of Opportunity—is set forth with compelling 
interest. You will find Mrar in Sunset, as well as 
plenty of Sauck in the way of stirring Western stories. 
Kvery number illustrated with beautiful halftones. By 
the copy, 10 cents; by the year, $1.00. All newsdealers 
handle it. Published monthly at 4 Montgomery St., 
San Francisco. 

MAGAZINE 
In writing advertisers kindly mention FORESTRY AND IRRIGATION 
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Seed sprouts in a few days after falling, and must 
be gathered immediately. 
should be planted as soon thereafter as possible. 

Naturally, seed of this character must be reserved in advance. In fact, we col- 
lect but few seeds in excess of the amount ordered of any kind. For this reason 
it is well, to avoid disappointment, to place ordersearly. Send for seed catalog. 

Thomas Meehan &G Sons, Inc., Dreshertown, Penna. 
Nursery Lane 

Nurserymen and Tree Seedsmen 

ADVERTISERS 

FIND 

FORESTRY AND IRRIGATION 
A GOOD MEDIUM 

R= A > 

irigation in the United States 
By FREDERICK HAYNES NEWELL 

Chief Engineer U.S. Reclamation Survey. 

The book of authority on the most logical expan- 
sion question before our people. 

Price $2.00, postpaid to any address. 

Address: FORESTRY AND IRRIGATION 
Washington, D. C. 

DID YOU EVER USE 
PRESS CLIPPINGS? 

Do you want everything printed in the news- 
paper, magazine,and trade press of the United 
States and Canada on any particular subject? 

Send us your order describing what you want us 
to clip, enclose $3, and we will send you our 
service for a month, mailing you daily or 
weekly all clippings found on your topic. 

We read and clip about 25,000 publications each 
month. 

MANUFACTURERS can learn where there is a 
market for their goods. and how best to 
reach it. 

BUSINESS MEN ean obtain reliable tips which 
zeae to business_brought in on the follow-up 
plan. 

ANYONE ean gather all that is printed about 
matters of immediate interest, the latest and 
best thoughts from many sources. 

United States Press Clipping Bureau 
147 Fifth Ave., Chicago, U.S. A. 

Send stamps for our booklet. 

PAPER that this publication is printed 

; . . on is furnished by 

To obtain best results it , 

a 

ORCHIDS ORCHIDS 

We are the largest Orchid growers in the 
United States : : het Be 

Our illustrated and descriptive Catalogue 
of Orchids is now ay and oy be had 
on application : 

Orchid Growers LAGER & HURRELL 
and Importers... SUMMIT, N. J. : : 

FORESTRY AND IRRIGATION 

can furnish any book published at reg- 

ular prices. Consult us before buying 

NUT TREES 
At Wholesale Prices Direct to the Planter. 

Also June Bud Peach Trees. 
Send for Catalogue. 

OAK LAWN NURSERY 
HUNTSVILLE, ALA. 

Foresters and Botanists will find profit 
and pleasure in 

Important Philippine Woods 

The standard reference book for Philippine 
forests. By Capt. G. P. AHERN, Chief of Philip- 
pine Forestry Bureau. 42 large colored plates. 

Price, $3.00. 

Forestry and Irrigation Book Dept. 

i a als aa a ll ae ce ea a a a ~ Ce Ce al a a a al et a a em a el ee eR a 

R.P. Andrews & Company «nc.), Washington 
Sole Agents in the District of Columbia for the 
West Virginia Pulp and Paper Company 
the Largest Manufacturers of Book Paper in 
the world. 

cas IF IN NEED, DROP THEM A reoet 

ee eee 
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KINSTLER WAR BAG 
For Sportsmen, Campers, Etc. 

Holds as Much as a Trunk 

Weight, 3% Pounds 
A Valise on the Cars 

A Pack-Bag in the Woods 

Send for Circular “*D”’ 

J. KINSTLER, 126 Oak St., Chicago, Ill. 

KILNS ano APPARATUS 
TO COLLECT 

WOOD ALCOHOL 

ACETIC ACID 

WOOD OL -x%%x 

TURPENTINE 22 

FROM THE SMOKE OF WOOD 

AND MAKING 45 TO 50 BUSHELS 
OF SUPERIOR 

CHARCOAL 
PER CORD OF WOOD 

PLANNED BY 

J.A. MATHIEU, Georgetown, S.C. 

A Farm For You 
ARE YOU SATISFIED AT HOME? Or do you 
wish to better yourself? You should investigate what the 
San Joaquin Valley of California has to offer 
hustlers. In that great valley is grown nine-tenths of the 
U. S. raisin crop, and millions of gallons of wine are made 
yearly. You can profitably raise almost everything there. 
Good farms at cheap prices. [Low-rate colonist excursions 
in March and April on the Santa Fe. Wnite for pamphlets 
to Gen. Pass. Office, A. T. & S. F. Ry., Chicago. 

California 

50 YEARS’ 
EXPERIENCE 

TRAvE Marks 
DESIGNS 

CoPYRIGHTS &c. 
Anyone sending a sketch and description may 

quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly confidential. Handbook on Patents 
sent free. Oldest agency for securing patents. 
Patents taken through Munn & Co. receive 

special notice, without charge, in the 

Scientific American, 
A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms, $3 a 
year; four months, $l. Sold by all newsdealers. 

MUNN & Co,36*rea0vay, New York 
Branch Office, 625 F St., Washington, D. C. 

Our busines: is making illustrations, not 
J only like the ones in this Magazing, but for 

any commercial purpose. 

If you are ever in need of amy work in 
this line, you will find this te be a first-class 

| establishment te deal with. 

~ SF 
PAW AST/ Se Af 

YS -fa 
hy WX 44 
3 ¢ ae? 

MAIL ORDERS A SPECIALTY - 
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ORGANIZED APRIL, 1882 

THE 

INCORPORATED JANUARY, 1897 

American Forestry Association 

OFFICERS FOR 1904 

President 

Hon. JAMES WILSON, Secretary of Agriculture 

First Vice-President 

Dr. B. E. FERNOW, Ithaca, N. Y. 

Secretary 

EDWARD A. BOWERS, New Haven, Conn 

Treasurer, OTTO LUEBKERT, Washington, D. C. 

Directors 

JAMES WILSON HENRY S. GRAVES 

B. EK. FERNOW HENRY GANNETT 

WILLIAM S$. HARVEY GEORGE P. WHITTLESEY 

EDWARD A. BOWERS WILLIAM I. HALL 

OTTO LUEBKERT F. H. NEWELL 

GIFFORD PINCHOT 

Vice-Presidents 

Sir H. G. JoLY DE LOTBINIERE, Victoria, B. C. 
CHARLES C. GEORGESON, Sitka, Alaska. 
WALTER S FLEMING, Auburn, Ala. 
B A Fow tk, Phoenix, Ariz. 
THOMAS MCRAE, Prescott, Ark. 
Wo. R. DUDLEY, Stanford University, Cal. 
W. G. M. STONE, Denver, Col. 
WALTER MULFORD, New Haven, Conn. 
Wm. M. CanBy, Wilmington, Del. 
THOMAS F. WALSH. Washington, D. C. 
ELIHvU STEWART, Ottawa, Ont. 
E F. SKINNER, Escambia, Fla. 
R. B. REPPARD, Savannah, Ga. 
CHAS. DEERING, Chicago, III. 
yeeEs Troop, Lafayette, Ind. 
HOMAS H. MACBRIDE, Iowa City, Iowa. 

JosEPH R. BuRTON, Abilene, Kansas. 
S. C. MASON, Berea, Ky. 
LEWIS JOHNSON, New Orleans, La. 
EDWARD L. MELI.US, Baltimore, Md. 
JoHN K. Hosrs, North Berwick, Me. 
FRANCIS H. APPLETON, Feabody, Mass. 

CHARLES W. GARFIELD, Lansing, Mich. 
SAMUEL B. GREEN, St. Anthony Park, Minn. 
WILLIAM TRELEASE, St. Louis, Mo. 
CHARLES E. BESSEY, Lincoln, Neb. 
FRANK W. ROLLINS, Concord, N. H. 
JOHN GIFFORD, Princeton, N. J. 
WILLIAM F. Fox. Albany, N. Y. 
C. A. SCHENCK, Biltmore, N. C. 
Wm. R. LAZENBY, Columbus, Ohio. 
JOHN FIELDS, Stillwater, Okla. 
J. T. ROTHROCK. West Chester, Pa. 
GEO. PEABODY WETMORE, Newport, R. I. 
Wo. L. BRAY, Austin, Texas. 
GEORGE AITKEN, Woodstock, Vt. 
D.O. NovRsE, Blacksbu'g, Va. 
ADDISON G. FOSTER, Tacoma, Wash. 
A. D. HOPKINS. Morgantown, W. Va. 
FRED WEYERHAUSER, Chippewa Falls, Wis. 
Wo. LITTLE, Montreal, Quepec. 
GEo. P. AHERN, Manila, P. I. 
Wm. R. CASTLE, Hawaii. 
J. H. McLeary, San Juan, P. R. 

Annual Dues, $2.00. Life Membership, with exemption from further dues, $100.00 

Sustaining Membership, $25.00 a year 

FORESTRY & IRRIGATION is the official organ of 

To Mr. EDWARD A. BOWERS 

the Association, and sent regularly to all members 

Secretary American Forestry Association 

Box 346, New Haven, Conn. 

DEAR SiR: I hereby signify my desire to become a member of the American 

Forestry Association. Two dollars ($2.00) for annual dues enclosed herewith. 
Very truly yours, 

a el 



CALIFORNIA IN: JANUARY 

W. E. HOYT,G. E. P. A. 

335 Broadway, New York, N. Y 

ok i TOWNSEND GPETA. ST Lous 

A Trip Through 

Yellowstone Park 
is what everyone hopes to have—some day. It is the most wonderful trip 

in the world. There are more than 3,000 square miles of weird, marvelous, 
unimaginable things that can be seen nowhere else; therefore if one ever 
sees them one must go to the Park, in the heart of the magnificent Rockies 
with snow-tippea peaks all around. If Old Faithful geyser, a Paint Pot, 
Mud Volcano, or Emerald Pool were to be found in Lincoln Park, Chicago ; 
Central Park, New York; or Fairmount Park, Philadelphia, the people 
would flock to see it or them by tens of thousands. For a very small sum, 
comparatively, all these and hundreds more of nature’s unduplicated mar- 
vels can be seen between June 1 and September 30 of each year, and one 
will enjoy, to boot, the best coaching trip in the country. 

The Northern Pacific folder on Yellowstone Park, just issued, is a new, 
right up to date, finely illustrated dissertation on this Yellowstone Park 
trip. It is not descriptive, but deals with the. detailed, technical matters 
everyone needs to know about such a trip. It tells all about the hotels, the 
stage coaches, the roads, the cost of the tour, where the geysers, the water- 
falls, the bears, the canyons are, and where the trout fishing is found. We 
have printed thousands of this beautiful leaflet and want everybody inter- 
ested to have a copy, and it can be obtained by sending A. M. Cleland, 
seneral Passenger Agent, St. Paul, Minn., two cents with proper address. 

‘‘ Wonderland 1904,’”’ which is a very fine pamphlet of 116 pages, de- 
scriptive of the Northwest, including the Park, will be sent for six cents. 
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ALFALFA 
It has been discovered that the 

PLATTE VALLEY 
traversed by the 

UNION PACIFIC 
Possesses immense wealth in alfalfa—greater than all the 

grasses and clovers combined. As a source of revenue 
alfalfa exceeds all other products. Its growth is 

simply enormous. Three, and sometimes four 
cuttings are made a year. 

EVERY FARMER GAN RAISE ALFALFA 
And if he raises that, he can als raise cattle, 

sheep, horses and hogs. 

Illustrated publication ‘ Alfalfeé on Union Pacific,” 
free on applicat_on. 

to ANY UNION PACIFIC AGENT 

E. L. LOMAX, G. P. & T. A., Omaha, Neb, 

To 

Keep 

Track 

of 

Things 
The Library Bureau Card System enables you to classify facts and information and to 

keep track of various dealings, engagements, accounts, correspondence, documents, loose 
sheets, papers, drawings, clippings, etc., in the most systematic and practical way. 

The desk outfit here shown consists of a quartered oak tray in antique and best shel- 
lac finish, with cover and all fittings, 1,000 numbered cards, and A to Z guides. Guides 
for the days, weeks, and months will be furnished instead of the alphabetical guides if 
desired. Further information will be given on request. 

LIBRARY BUREAU 
Colorado Building WASHINGTON, D. C. 

Boston New York Chicago Philadelphia London 
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a for over a hundred years have been uni- 4 
am versally recognized as the standard of wy 
n excellence. W 
a W 
i ‘TREE AND SHRUB SEEDS jf 
ps We aim to have the most complete as- 4 
m sortment of Native and Foreign Tree and y 
4. Shrub Seeds, and have collected for us W 
R annually all the sorts that can be procured. 4 

ps OUR CATALOGUE—the 103d succes- v 
fy sive annual edition—is the most complete, Wy 
n most reliable and most beautiful of W 
M® American Garden Annuals. We Mail W 
A W m It Free. W 
a W ; : Ay WwW ~ J. M. THORBURN & CO. y 
A\\ W 
Ah 36 Cortlandt Street . . . New York ¥ 
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Biltmore 

Forest School 
Biltmore, N. C. 

WW 
Theoretical and practical 

instruction in all branches of 
applied forestry. 

Course comprising twelve 
consecutive months can be 

entered at any time of the 
year—no vacations. 

Object lessons within the 
mountain estate of George 
W. Vanderbilt, comprising 
120,000 acres, where forestry 
has been practiced since 1895. 

WN MN 
For further information 

apply to 

C. A. Schenck, Director 

YALE FOREST SCHOOL 
NEW HAVEN, . 

+ 1904 will.open July 1st and continue seven weeks 

For further 

they can show the 

Botany, Geology, and Inorganic Chemistry. 

The Summer School of Forestry is conducted 

at Milford, Pike County, Penna. 

The course of study in THE YALE FOREST 

SCHOOL covers a period of two years. 

uates of collegiate institutions of high standing 

t| will be admitted without examination, provided 
requisite knowledge of 

information address 

Henry S. Graves, Director, New Haven, Conn. 

CONNECTICUS 

an 
Grad- 

The session in 

Rees 

PRESS OF JUDD & DETWEILER, WASHINGTON, D. C. 
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ESTABLISHED IN 1868 

Judd & Detweiler 

Printers 

420-2 Eleventh Street 

Washington, D. C. 

WE PRINT THIS MAGAZINE 

The 

Overland 

Limited 

California 
the most luxurious train in the world, 
leaves Chicago 8.00 p. m. daily. Less 
than three days to San Francisco. 
Magnificent equipment. Electric 
lighted throughout. 

The Best of Everything. 
Two other fast trains leave Chicago 10a.m. 
and 11.35 p. m. daily, with through service 
to San Francisco, Los Angeles and 
Portland via the 

Chicago & North-Western, 
Union Pacific and 

Southern Pacific Railways 
All agents sell tickets via 

this route. 
Illustrated booklets on 

application to 
W. B. KNISKERN, 

CHICAGO, ILL. 
or E.L. LOMAX, 
OMAHA, NEB. 

OL16 

Field axa Stream 
Edited by EMERSON HOUGH 

America’s Illustrated Monthly Magazine of the 

ROD, GuN, DOG, CANOE, CAMERA, CRUISE, Etc. 

Subscription Price, $1.50 per Year 

15 Cents a Copy of all Newsdealers 

The Mysteries of the Mighty 

Amazon River 
EAD the story, graphically penned by 

R explorer ALVAH D. JAMES, of the dis- 
coveries and facts brought to light by 

“FIELD AND STREAM’S” exploration party 
in the vast, tropical wilderness drained by the 
Amazon. 
From the day when, on the Pacific coast, the 

ascent of the Andes Mountains began, the thrill 
of the narrative is upon you, and never releases 
its hold until the tale ends at the confluence of 
the great river with the Atlantic, 3,600 miles 
from its source. 

Begin your subscription with the superb 
Christmas Number of 1903, containing the first 
installment of this Amazon story. 

Address the Publishers: 

JOHN P. BURKHARD CORPORATION 

Dept. F. |. 35 West 21st Street, New York 

THE 

Improvement 

of Rivers 

A Treatise on the Methods Employed 

for Improving Streams for Open 

Navigation, and for Navigation 

by Means of Locks and Dams. 

By B. F. THOMAS 
United States Assistant Engineer, Member of the 

American Society of Civil Engineers 

and D. A. WATT 
United States Assistant Engineer, Member of the 

American Society of Civil Engineers 

4to. xiv + 356 pages 

Profusely tllustrated, including figures tn the text 
and 92 full-page and folding plates. 

Cloth, $6.00 net; postage, 47 cts. additional 

JOHN WILEY & SONS 

43 and 45 East 19th St. New York City 
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EXO) SCHOOLS 
Harvard University 

Ghe Lawrence 
Scientific School 

Announces the establishment 
of four-years’ programme of 

Forestry 

leading to the degree of S. B. 
The School offers also profes- 
sional courses leading to the 
degree of S. B. in Landscape 
Architecture, Architecture, 
Engineering, Mining, Geol- 
ogy, Biology, Chemistry, etc. 

Information about require- 
ments for admission, courses 
of study, expenses, etc., may 
be obtained by addressing 

J. L. LOVE, Secretary 

16 University Hall, Cambridge, Mass. 

N. S. SHALER, Dean 

Accurate estimates of standing timber, 

valuation surveys and working plans 

made, and expert advice on any logging, 

lumbering, or forestal proposition furn- 

ished by 

C. A. SCHENCK & CO., Biltmore, N. ¢. 
Consulting Forest Engineers. 

Nature Books 
Now is the Time to Read Them 

Spring is here and every normal man 
and woman wishes to get in touch 
with the newly-wakened life out of 
doors. See our list on a following 
page. Whatever isn’t there we can 
procure for you at lowest rates. 

FORESTRY AND IRRIGATION 
BOOK DEPARTMENT 

California, Alta Placer County 

AGASSIZ HALL 

is a boys’ Preparatory School in the Sierra Ne- 
vada Mountains. Its boys are encouraged to 
ride, row, swim, fish, hunt, trap, snowshoe as 
out-of-school aids toward developing healthy 
manhood. 

& 

. CAM THE . oe 

University of the South 
Sewanee, Tennessee 

et 

DEPARTMENTS 

ACADEMIC MEDICAL 

THEOLOGICAL PHARMACEUTICAL 
LAW PREPARATORY 

te 

The University of the South is situated in the 
center of its woodland domain of 10,000 acres, 
on the summit of the Cumberland Mountains, 
2,000 feet above sea level. 

Open from March to December, the academic 
year being divided intothreeterms. Students 
from other Universities may attend the sum- 
mer session, July 3 to September 26, in any 
department. 

The University domain is being lumbered in a 
scientific manner under the direction of the 
Bureau of Forestry, U. S. Department of Agri- 
culture, and an unusual opportunity is afforded 
for the preliminary study offorestry. Sewanee 
presents an exceptionally attractive field for 
the study of geology, and forest and field 
botany. 

For further information address 

THE VICE-CHANCELLOR 

Michigan 

Agricultural College 

~ 

FORESTRY 
OURSE has been in successful operation since 

September, 1902. It runs parallel with 

courses in Agriculture, Mechanic Arts, and Do- 

mestic Science, and leads to the Degree of B.S. 

Seventy students have had instruction in this 

subject at this College the past year. Students 

taking the full course have practice in nursery 

work, forest mensuration and exploitation, and 

fieldsurveying. Twohundred acres of woodland 

on the College farm, including pine and decid- 

uous plantations, and native stands are used for 

demonstration. The campus contains over 600 

species of native and introduced trees and 

shrubs. A large number of graduates of this col- 

lege are now engaged in forestry work. Pleasant 

location. Expenses low. Catalogue and special 

circular sent on application. 

J. L. SNYDER, President 

E. E. BOGUE, Professor 

Agricultural College P. O., Michigan 
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The American Sportsman’s Library 
Under General Editorship of CASPER WHITNEY 

The Only Library of Sports Adapted to the American Reader 

Complete in 20 volumes, at $2 net per volume 

A partial list of Contributors includes 

Theodore Roosevelt, Dean Sage, Edwyn Sandys, Charles F. Holder, 
F. S. Van Dyke, L. C. Sanford, James A. Henshall, Owen Wister. 

The volumes are illustrated by such artists as 

A. B. Frost, Carl Rungius, L. A. Fuertes, Charles L. Bull, Martin 
Justice, C. F. W. Mielatz, and Tappan Adney. 

eae ie eee i eee 

Published in two series of 10 volumes each, all uniform, the whole set is a remarkable 
epitome of outdoor life, dealt with authoritatively, yet in simple and untechnical lan- 
guage, and in each volume will be found much to interest and instruct the general reader. 

Of the FIRST SERIES, trated by Martin 

those NOW READY are: ; Justice and Charles 
F. W. Mielatz. 

The Deer Family The Big Game Fishes 
By Theodore Roose- of the United States 

velt and others. Il- By Charles F. Hol- 
lustrated by Carl 

Mf ° 
1 der. Illustrated by 

Rungius, with maps Chas. F. W. Mielatz 
by Dr. C. Hart Mer- and others. 
riam. 

Salmon and Trout TO BE READY IN THE 
By Dean Sage, W.C. FALL 

i 1S Ca ee Harris, and Cc The Bison, Musk Ox, Townsend. Illus- 
trated by A. B. Frost Sheep, and Goat 

. Family and others. 

Upland Game Birds Sinacll pace 

By Edwyn Sandys ter, and Caspar 
and T. S. Van Dyke. Whitney. Illustrat- 
Illustrated by L. A. ed by Carl Rurgius 
Fuertes, A. B. Frost, and others. 

eter cyt cies Cougar, Wild Cat: 2 
Wolf, and Fox 

The Water-Fowl : : 
A With many illustra- 

cea ieee cont tions. 

Wile Gaerne y The Bear Family B. Bishop, and T. S. 
Van Dyke. Illus- By Dr. C. Hart Mer- 

riam. Illustrated by trated by A.B. Frost, 
L. A. Fuertes, and C. Carl Rungius and C. 

L. Bull. L. Bull. 

Bass, Pike, Perch, Guns, Ammunition, 
and Jackle and Others 

By James A. Hen- By A. W. Money and 
shall, M. D. Illus- others. Illustrated. 

SECOND SERIES —In Preparation 

Photography fer the Sportsman Naturalist | Baseball and Football 

The Sporting Dog | Yachting, Small Boat Sailing, and Caneeing 

The American Race Horse, The Running Horse | Rowing, Track Athletics, and Swimming 

Trotting and Pacing Lacrosse, Lawn Tennis, Boxing, Wrestling, Etc. 

? Riding and Driving Skating, Hockey, Ice Yachting, Coasting, Etc, 

ah sas SPECIAL OFFER 
a ho", This exceedingly interesting and valuable series will be offered for 
% % 0,” > a limited period upon very liberal terms. Send $4.00 with coupon 

%, om %, % cut from this magazine and $1 per month for 36 months thereafter, 
4 Vy and we will send you free of all charges the volumes now ready, 

2 by and the others as they are issued. The books are good to 
075% look at, being tastefully bound in dark green cloth, with 

0,7, So gold ornaments and lettering and gilt top. eo 1,.4N She MACMILLAN COMPANY 
Sere Wal a, C», oD 66 Fifth Ave., New York 
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LET US BE YOUR 
BOOK BUYERS 
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[* our plan of serving the readers of FORESTRY AND IRRI- 
GATION we have found so many who have taken advantage 

of our former offer to furnish books on forestry and irrigation 
subjects that we are broadening the scope of our book depart- 

ment so as to furnish any book a reader may want. 
These books are furnished at publishers’ list prices, and 

will be sent postpaid on receipt of price. We save you postage 

and express charges. 

FORESTRY 

Flora of the Northern U. S. and Canada, Britton and Brown (3 vols.).............. $9.00 
WiumeNativembreessrlanrtmdetcl,., Keeler: oc. os. ia io chs dice Caters nisl ais) aie siete elalohslececorer sven sini 2.00 
INOTEMeAmenicanehorests and Forestry, Hrnest Bruncken).. 22.3... .....2 --292-4-- 2.00 
Tha Avchinemclaels Syorabkasy (Cativer goles belo colar nine Ay suo sono gab dotdosUblo oe GUE cooCdc 1.00 
Horestsirees/;and Forest scenery, G: Frederick Schiwatz.....2.2..2..6.-205- 0-85 1.50 
Wiest-Aumerican Cone-bearers, J. G. Lemmon..:..........:.3...- ie Raisins i Mtere Jer TOO 
islawy tk Il Was Wasesy: No (Ca I Sibelsoeengs sonae edo necotho cecum sbamoMoodocDAGET .50 
Rloraomtnesouthern States, A. W. Chapman... 22 .)2.0 5% 0.2563. Hae Ee ses 4.00 
eceOMmtlenNortnern United states, Es Aq AP Pan. feel ceclels/aboleie cle lair ce elaine ele el shal 1.00 
(veer Wanwiomall awash, Oliva Wktbhe Uae sigebs Son Uobn enor oooeondedoroe boar boo cobdodccinG 1.75 
ireecrommNew, Huclands Mamie dz Brooks) (0045 aicclociee Ss eles elnievels es Gel eieiei + owls sicieis 1.50 
Studies of I'rees in Winter, Annie Oakes Huntingdon... ........ .....2.005 ceee Day 
ete AUUGHMm Ss OLA yA PASANG HAI oe cie\-)s, chai cin) « cloleveyarekatetetede iot- chats suefiaho)s sie\2) esse oi eisliejey wis wike 1.62 
cnGineall JRORESin7y JONI Ges Saas Ocmenanaeae sian cabiate ocip uo O.cmnn cea Orionooc nrc cn o'Gc 1.50 
eres alanntira ou, | ATCHO Wray. s-)-fc1s ops) 0i +1510 es) 6.oi+/eiovers stele eecherels cuales cieiiel © sele)ei ods om sh eins > lebedel 1.50 
Hea winteseines Gittord Pinchot... ........0 cossescsteecees Sts! Len aa tare ovens Deere TaN Rone 1.00 
American Woods, Romeyn B. Hough (in ten parts), per part...........-..-+--55-- 5.00 
aGticalmnOnestiay in) Oli GitlOrd: fs «css nea sislete clone sisisieleke oles sinyels s/aynieiy sl ew serene 1.20 
AetitseBookiof Horestry, Filibert Roth... 2.2.0.5. -.22scne recs s eee teenie 1.25 
PInonouGreenbrees, Julia Milen Rogers... 0.2.55. sce. estore nt eee 3.00 
Economics Oorehorestry, by EH. MeLnOw, wees oe decile se coe <0 ae oeie «ale cele siege selec 1.50 
Principal Species of Wood, Charles H. Snow............ ..s-05- ee- eee eo Ose 
Principles of American Forestry, S. O. Green...... ois Cech aan Ei SPO Peer oe 5 Nebo 
puiteserotession or Horestry, Gifford Pinchot...-..2 2.2 05.-5-2.:-5-2---- ea anes 
important Philippine Woods, Geo..P. Ahern............ 0.0.6 e cect ete eeeeees 3-00 

IRRIGATION 

Meripation inthe United States, F. H. Newell... 0... 25020 ete ce eee teens $2.00 
Irrigation Engineering, Herbert M. Wilson..............cecce eect eee ees eeeeees 4.00 
Brieaviouande Drainage, EK. H. King’... 2... 02s. cece see eee ese emer essen ecese 1.50 
Ira cation torn rarm and Garden, Stewart......52-.-2.cs.s- cree ee tent eens sens 1.00 

stele ea TU PEe DIA ATITIO VV COX) 5)./.)0.c/e/0 «sie eres sels ialeleisiolelele cicteisie es clei e's +s. 2\e elmeie eine 2.00 
Practical Farm Drainage, Charles G. Elliott ..............- 22 ee eee cece cece eee eees 1.00 

If readers desire books not on the above list let us know what they are, 

and we will send them at regular retail price, postpaid. Address 

Forestry and Irrigation 
Atlantic Building Washington, D C 

In writing advertisers kindly mention FORESTRY AND IRRIGATION 



AMERICAN WOODS 
By ROMEYN B. HOUGH, B.A. 

A publication unique in its illustrations, in that they are actual specimens 

instead of pictures, giving literally ‘‘ sermons in trees’’ 

A VOLUME OF “AMERICAN WOODS” DISPLAYED 

|e page contains three paper-thin sections of actual wood—transverse, radial, and 

tangential—and as these are nearly transparent, they show clearly the structure. They 

are mounted on strong bristol board, which bears the accurate scientific and popular names 

of each specimen shown, together with the common name in German, French, and Spanish. 

The pages on which the speci- 

fh Pacaliiable ‘for M4 mens of wood are mounted are R Of greatueeita 

3 BOTANISTS 4 separate, to facilitate examina- ® SCHOOLS 

g WOODWORKERS 4 ,; ith @ COLLEGES w he PUMBERMEN ne tion and comparisen one wi R MUSEUMS y 

a FORESTERS y another, and in order that they oy LIBRARIES and 

ARCHITECTS Rid : : PRIVATE \ - * BUILDERS ¢ may be used in direct connec a COLLECTIONS : 

ti ith the text which ac- neeeecccccceecep 90" ™ © ERE WON *~" 7ECCCCCCECCECEER 
companies each volume. 

Ten parts of this great work have been issued and are ready for delivery ; others 

will follow at the rate of one or two parts per year. Each part contains at least three 

specimens each of 25 species, with illustrated text. 

The following are the net prices per part: 

Green or brown cloth, imitation morocco, $5.00. Half-morocco, $7.50. 

Address: FORESTRY AND IRRIGATION 

Atlantic Building, Washington, D. C. 
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THE NATURE LIBRARY 
Ten Superb Large Volumes 

000 pages, 10% x8 inches; 200 plates in full colors; 450 half-tone photo- 2) 4) I ; : ) E 
graphs; 1500 other illustrations, and @ General Introduction 

by ¥OHN BURROUGHS. 
The One Satistactory American Natural History 

Wonderful in its completeness 

Interesting in its descriptions 

Accurate in its information 

Made on an entirely new and superior plan 

which makes nature-study more of a delight 

‘than ever before. The only work suitable 

both for advanced study and reading for 

entertainment. 

J. S. Strickler, Board of School Commissioners, Waynes- 
boro, Pennsylvania, says: 

<< consider the Nature Library the finest thing I 

ver saw. It fills the requirements of the most exacting, 

and the younger readers will find in it an inspiration and “4s necessary as the dictionary, 
an incentive to study things.” but far more interesting.” (ff 

PCheES AUTHORS 

Vol. 1. Bird Neighbors Vol. 6. Butterilies W. J. Holland Witmer Stone 

“2. Game Birds “7. Moths L. O. Howard Barton W. Evermann 

“3. Bird Homes “8. Insects David Starr Jordan A. R. Dugmore 

“4, Animals “ 9. Wild Flowers Neltje Blanchan 3 Nina L. Marshall 

= 5. Fishes “ 10. Mushrooms Wilham E. Cram 

And an Introduction by John Burroughs. 
BE. & I. 

A library so valuable and so fascinating as to be indispensable to é pen. 
5 7 oubleday, 

all intelligent readers. Page & 
Company 

New York City 

SEeCIAL OFFER 
Send the coupon opposite, and learn, 

we Gentlemen: 

& You may send me at 
your expense the elabo- 

= & rate booklet containing at our expense, all about this notable SS ie Wes 
work and particulars of the attractive ig es 

Nature Library Include also 
yarticu ars of price and terms 

Introductory Plan of Sale as | 
Name 

COVNTRY LIFE DOVBIEDAY PAGE * CO oO WORLDS ieee 
~ WORK - “INAMERICA- EAST 161H ST., NEW YORK - 
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NEWS AND NOTES. 

A New Mr. Gifford Pinchot in ords and samples. The demand for in- 
Term, the accompanying letter 

proposes a new word for 
use in forestry, and one that seems not 
only good, but necessary. As he ex- 
plains it, ‘“‘silvics’’ deals with the be- 
havior of trees in the forest in relation 
to their environment, or is the science 
which has to do with the life of forest 
trees. But the letter is self-explanatory: 

Mir Hi. M. SUTTER, 
L:ditor Forestry and Irrigation, 

Washington, D. C. 

DEAR SIR: I submit herewith a new 
term and its definition, which I desire to 
propose for use in forestry. It is ‘‘ sil- 
vics.’’ It would, for example, if prac- 
tically used, replace the term ‘‘silvicul- 
tural characteristics,’’ so that we would 
speak of the silvics of a tree just as we 
would speak of the optics of a kind of 
glass. With silvics in use, then silvi- 
culture would be restricted to a definite 
use in connection with actual work in 
the woods, or to the reproduction, 
planting, and tending of woods, while 
silvics would denote the knowledge nec- 
essary for a man who desired to practice 
silviculture, just as an engineer would 
have a knowledge of mechanics. The 
word is formed upon the analogy, for 
example, of words like optics, which 
deals with the relation of substances to 
light, or mechanics, which deals with 
the behavior of forces and their effect 
on matter in general. 

Very sincerely yours, 
GIFFORD PINCHOT, 

Forester. 
&* 

Well Records. The United States Geo- 
logical Survey has re- 

cently perfected plans for the systematic 
collection and preservation of well rec- 

formation regarding wells has become 
so great that the Survey has decided to 
issue an annual publication containing 
a brief account of the wells bored each 
year. ‘This report will be published as 
near the beginning of the year as prac- 
ticable, and will be sent to all those who 
apply for it. It will contain the names 
and addresses of persons doing well 
work, and will summarize the work 
done by them in the preceding year. 

In order to obtain data for such a year 
book, the Survey wishes to make ar- 
rangements with well drillers and well 
owners to send samples and records to 
the Survey’s headquarters in Washing- 
ton, D.C. On receipt of names of per- 

sons willing to save samples of well 
borings, the Survey will at once send 
them supplies of canvas bags in which 
they may transmit them through the 
mails without paying postage. As these 
samples may be sent as often as the 
drillers visit the postoffice, there is no 
danger that they will accumulate and 
become burdensome. For the keeping 
of a log, a convenient pocket memoran- 
dum book will also be provided. 

It is to be hoped that the drillers and 
well owners of the country will appre- 
ciate the importance of the Survey’s ef- 
fort, and will cooperate so heartily as to 
assure its complete success. It should 
appeal to them for several reasons : 

First. Their names and work will be 
kept before a class of readers interested 
in well drilling. 

Second. Records of their work will 
be carefully filed in the office of the 
Survey, and will be readily available to 
them at any time, so that in case their 
notes are lost they can be duplicated. 

Third. Their codperation will aid ma- 
terially in the study of the geologic 
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structure of the United States, and will 
thus assist in obtaining knowledge 
which can not fail to be of ultimate bene- 
fit to well drillers. 

It may sometimes be necessary to re- 
gard the records as confidential. In 
such cases the information will be care- 
fully guarded, and used only under the 
conditions stipulated by the informant. 

The Director of the Survey will be 
glad to have an expression of opinion 
regarding this work from well owners 
and drillers, and will be grateful to them 
for any suggestions. 

* 

A Good Rec- In a letter from Mr. 
ommendation. Hutchins, Conservator 

of  Porests «at “Cape 
Town, mention is made of a student 
who comes from South Africa to attend 
the Yale Forest School this fall. This 
isa feather in the cap of American forest 
school work and its practical applica- 
bility to all conditions, as well as a 
special tribute to the reputation and 
value of the institution at Yale. 

* 

Irrigation Everything promises well 
Congress for the irrigation con- 
Notes. gress to be heldat El Paso, 

November15to18. This 
is the twelfth national gathering, and 
Executive Chairman Boothe expects 
not less than 3,000 delegates, besides 
a great number of persons who will take 
advantage of thetrip. It has been sug- 
gested that President Roosevelt and 
President Diaz, the “‘ grand old man’’ 
of Mexico, may meet at the congress, 

held near the international boundary 
line. It would be a unique occasion 
and the first of its kind in American 
history. At any rate, it is practically 
assured that President Diaz will be 
present, for he is deeply interested in 
irrigation and the reclamation of large 
arid tracts of land in the northern and 
central portions of Mexico, and is will- 
ing to encourage any movement tending 
to the betterment of agricultural condi- 
tions in his domain and along the adja- 
cent Rio Grande borders. It is his 
intention in November to visit Europe 
after touring the United States, and it 

FORESTRY AND IRRIGATION September 

is his purpose, as already signified, to 
stop at El Paso and attend the National 
Irrigation Congress. 

During his absence from Mexico, Vice- 
President Ramon Corral will occupy 
the office of chief executive, and Presi- 
dent Diaz‘will be permitted, for the first 
time since his ascendency to power in 
the Republic, to leave for an indefinite 
period the country whose destinies he 
has controlled for more than a genera- 
tion. 

* 

Proposed ‘Mr. E.. M. .Griftithe 
Reserve in superintendent of the 
Wisconsin. state forests of Wiscon- 

sin, has requested the 
Land Commissioners to withdraw from 
sale, pending a detailed examination as 
to their suitability for the purposes of 
a forest reserve, some 24,000 acres of 
land in Iron county, that state. The 
land being considered adjoins some 
10,000 acres of forest reserve in Vilas 
county, and also the Lac du Flambeau 
Indian Reservation, which contains over 
80,000, making a total of over 114,000 
acres, all of which should be protected 
from fire and logged conservatively. 
Much of the Iron County area is swamp 
and marsh land which should be re- 
planted to forest, provided that they 
can not be made fit for agriculture by 
proper cultivation and drainage. Mr. 
Griffith is having a careful examination 
made of all these lands in order that he 
may report to the legislature which 
should be retained for reserve and 
which should be re-offered for sale. 
Both the Department of Agriculture 
and the Geological Survey of the Uni- 
versity of Wisconsin are assisting in the 
work of examination and survey. 

&* 

Undoubtedly the great- 
est forest problem in 
Wisconsin, as elsewhere, 

is found in forest fires. During most 
of this year, however, there were no 
bad fires, except in May, which was 
very dry. The forest fire or fire war- 
den law of Wisconsin has been found a 
good one, except for the defect that the 
compensation is so small that it is hard 
to get the best men to serve. About 

Wisconsin 
and Fires. 
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300 have been appointed during the 
first part of the year, but by September 
1, to make provision for possible fall 
fires, there were 450 in service. ‘The 
hardest thing to contend against has 
been the indifference of the people, who 
have become so accustomed to forest 
fires that they accept them as a matter 
of course, and unless the fire is burning 
in valuable virgin pine practically no 
attention is paid to it, and the accepted 
program is to let it run and trust to rain 
to put it out before it does a great deal 
of damage. Wardens are, however, in- 
structed to rigidly enforce the two fol- 
lowing laws of the statutes of Wisconsin: 

‘Setting and Failing to Put Out Fire.— 
Whenever the fire warden of any town 
becomes convinced that a dangerously 
dry time exists in its vicinity, and that 
it is imprudent to set fires upon any 
land, he shall post or cause to be posted 
a notice in three public places in such 
town forbidding the setting of such fire 
therein, and after the posting of such 
notices no person shall set any fire upon 
any land in said town, except for warm- 
ing the person or coo':ing food, until 
written permission has been received 
from one of the fire wardens of said 
town. All persons who start camp fires 
shall exercise all reasonable precautions 
to prevent damage therefrom and shall 
entirely extinguish the same _ before 
leaving them. Every person violating 
any provision of this section shall be 
punished by a fine of not more than 
fifty dollars or by imprisonment in the 
county jail not more than six months 
for each offense. 

‘“Same.—Any person who shall build 
a fire on any lands in this state not his 
own or under his control, except as 
hereinafter provided, shall, before leav- 
ing the same, totally extinguish it, and 
upon failure to do so shall be punished 
by a fine not exceeding one hundred 
dollars or by imprisonment in the county 
jail not exceeding one month, or by 
both such fine andimprisonment. Any 
person who shall willfully or negligently 
set fire to or assist another to set fire 

-on any land, whereby such land is in- 
jured or endangered, or shall willfully 
or negligently suffer any fire upon his 
own land to escape beyond the limits 

e 

thereof, to the injury of the land of 
another, shall be punished as hereinbe- 
fore provided and be liable to the person 
injured for all damage that may be 
caused by the fire.’’ 

Fd 

Underflow of The investigation of the 
Arkansas. underflow in the Arkan- 

sas River Valley in 
western Kansas, under the direction of 
Mr. .CharlesS. Slichter;, of thesUa Ss: 
Geological Survey, is drawing to a 
close. Operations have been extended 
to a line of stations at Deerfield, Kansas, 
and in two locations near Hartland. 
The conditions at Deerfield were found 
to be similar to those near Garden City. 
The materials are not quite as uniform, 
but the average ground water velocities 
are quite as high. 

The range of velocities near Hartland 
were from 6 to 24 feet per 24 hours, and 
the general direction of seepage is, as 
at former stations, in a general easterly 
direction, corresponding to the slope of 
the valley. 

After carefully going over the entire 
situation, Mr. Slichter has concluded 

that the most feasible site for an infil- 
tration gallery is inthe neighborhood of 
Deerfield, at a point about 11% miles 
above the headgates of the Farmers’ 
Ditch, and if a successful gallery can 
be constructed its waters could discharge 
into the Farmers’ Ditch and so reach 
the uplands. 

The investigation shows that water 
can be pumped so cheaply in the bottom 
lands of the Arkansas Valley that an in- 
filtration gallery designed to provide 
water for such lands would be imprac- 
ticable. At a point near Lakin and 
Hartland there is found the ‘‘ mouth ” 

of the disappearing stream known as 

Bear Creek. This is a perennial stream 

that disappears as soon as it reaches the 

sand hills, 5 to 10 miles south of the 

channel of the Arkansas. Mr. Slichter 
measured the underflow in the dry 

‘‘flood channel’’ -of Bear Creek and 

found that the motion is across the 
channel of the creek, but down stream, 
with reference to the Arkansas valley, 

following the usual direction of the 

water of the Arkansas Underflow. 
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DESTRUCTIVE FOREST FIRES HAVE BEEN 

RN UNITED STATES. 

TE 

RAGING IN THIS SECTION FOR NEARLY TWO MONTHS PAST, 

SCENE IN THE SPLENDID FORESTS OF THE NORTHWES 
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In line with the channel of Bear 
Creek, as it is about to emerge from the 
sand hills, is a small body of water 
known as Clear Lake. An investiga- 
tion of this lake, looking to its useful- 
ness to the water users on the south 
side of the Arkansas River, was made. 
A hydrographic map was made and a 
test well, 70 feet deep, sunk in the 
bottom of the lake. Its waters were 
found to be lower than the river, and 
its bottom is composed of about 50 feet 
of black mud. 

Test borings and underflow measure- 
ments in the rock narrows of the Ar- 
kahsas, above Lakin, were made, and 

there are indications that a rock floor 
extends across the channel at this point. 
The work on the Arkansas has been 
full of interest and has been successfully 
carried on in spite of the constant 
troublesome floods which made it ex- 
tremely difficult. 

Bd 

Withdrawn Incompliance with the 
for Yakima recommendation of the 
Project. acting Director of the 

U.S.Geological Survey, 
the Secretary of the Interior has tem- 
porarily withdrawn from any form of 
disposition whatever the following de- 
scribed lands, except any tracts the title 
to which has passed out of the United 
States, lying partly in surveyed and 
partly in unsurveyed land in Yakima 
county, State of Washington, surround- 
ing Lakes Clealum, Kachess, and Kee- 
chelus. These lands are temporarily 
withdrawn from entry for irrigation 
works in connection with the proposed 
Yakima project. 

Clealum Reservoir Site.—Township 
20 north, range 14 east, sections 2, 3, 
4, 10,11,and 12. A strip of land one- 
half mile wide, 7% miles long, extend- 
ing on the west side of Lake Clealum 
and Clealum River in a northerly direc- 
tion from the north line of township 20. 

A strip of land one-half mile wide, 
8 miles long, extending along the east 
bank of Clealum Lake and Clealum 
River, extending from the north line 
of township 20 in a northerly direction. 

Kachess Reservoir Site.—A strip of 
land one-half mile wide, 12 miles long, 
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extending on the west bank of Kachess 
Lake, Little Kachess Take, and the 
main streams flowing into the northerly 
end of Little Kachess Lake and between 
Little Kachess Lake and Kachess Lake, 
said strip of land extending from the 
north line of township 20 north in a 
northerly direction a distance of 12 
miles. 

A strip of land one-half mile wide, 
12 miles long, extending along the east 
bank of Kachess Lake, Little Kachess 
Lake, the river flowing between Kachess 
Lake and Little Kachess Lake, and the . 

river flowing into the north end of Little 
Kachess Lake, said strip of land extend- 
ing 12 miles im a northerly direction 
from the north line of township 20 north, 
said land being unsurveyed. 

Keechelus Reservoir Site.—A strip of 
land one-half mile wide, 414 miles long, 
extending along the west bank of Kee- 
chelus Lake. 

A strip of land 1 mile wide, 1 mile 
long, extending along the west bank of 
Yakima River and south of the strip 
of land hereinabove described. 

A strip of land 1 mile wide, 2% miles 
long, extending along the west bank of 
Gold Creek north of Keechelus Lake. 

A strip of land one-half mile. wide, 
3% miles long, extending along the 
east bank of Keechelus Lake. 

A strip of land one-half mile wide, 
1 mile long, along the east bank of 
Yakima River, adjoining the above-de- 
scribed strip of land on the south and 
east. 

A strip of land one-half mile wide, 
3 miles long, extending along the east 
bank of Gold Creek north of Lake Kee- 
chelus, all of said land being on un- 
surveyed ground. 

& 

American During the sessions of 
Mining the American Mining 
Congress. Congress, held at Port- 

land, Oregon, during 
the latter part of August, addresses 
were made by Mr. Newell and Mr. 
Pinchot, of the Public Lands Commis- 
sion. The following resolutions were 
adopted : 

‘* Resolved, That the American Min- 
ing Congress heartily favors the con- 
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servative use of forest resources, whether 
in public or in private hands, and in 
particular the creation and manage- 
ment of forest reserves under practical 
business-like rules and regulations, to 
the end that local timber supphes may 
be maintained for mining and other 
uses ; and, 

‘« Resolved, That the interest of the 
mining industry, to which timber and 
water alike are essential, the care and 
management of all government forest 

reserves, except as to titles, should be 
transferred from the General Land 
Office to the United States Department 
of Agriculture in accordance with the 
recommendations of the President, the 
Secretary of the Interior, and the Com- 
missioner of the General Land Office.’’ 

& 

As the result of investi- 
gations and representa- 

tions of Mr. H. A. Ster- 
ling and Mr. W. F. Hubbard, of the 

Bureau of Forestry, the Madera Sugar 
Pine Lumber Company, a large lumber 

concern in the middle Sierras, has de- 

cided to try forty acres of woodland 
under forestry regulations as an expert- 
‘ment. Upon thistract a system of fire 
protection and a method of conservative 
lumbering will be put into practice im- 
mediately. It is the intention to lum- 
ber this land insuch a manner that the 
maximum amount of timber can be re- 
moved and at the same time assuring a 
reproduction of the valuable species and 
a subsequent protection of the same 
from fire. Only the simplest and cheap- 
est methods will be experimented with, 
but if definite results can be obtained 
the knowledge gained will be of great 
value to practical work. 

* 

Mr. D. W. Ross, Engi- 
neer in charge of the 
reclamation work in 

Idaho, reports active operations in that 
state during the month of August, as 
follows: 

Minidoka Project.—During the month 
the topographic parties finished taking 
topography on the north side of Snake 
River ; final location was made of the 

Trial of 
Forestry. 

Progress 
in Idaho. 
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North Side Canal down to the first main 
branches, test pits being sunk every 300 
feet and borings made about every 100 
feet. Investigations were completed at 
the site for the power-house, and a map 
prepared showing by 1o-foot contours 
the lay of the bed rock at this place. An 
examination was made of lands near the 
upper river to be flooded by backwater, 
and estimates of their value made. 
Preparations for actual construction will 
be pushed rapidly during the coming 
month. 

Payette-Loisé Project.—TYhe assistant 
engineers in charge of field parties in 
this section completed surveys of the 
preliminary location of the main canal 
systems of the Payette-Boisé project, be- 
sides doing considerable line topography 
on same. 

Dubois Project —Surveys for reservoir 
sites were made during the monthon the 
headwaters of Fall River and in the vi- 
cinity of Lewis and Shoshone lakes on 
the South Fork of Snake River. Inthe 
opinion of the engineers in charge of 
this work, it will be feasible to divert the 
waters of South Fork into Fall River 
drainage, converting Lewis and Sho- 
shone lakes into a reservoir which may be 
used in connection with either stream. 

Reservoir surveys were made in Au- 
gust on the Big and Little Wood rivers 
and Big Lost River, and reconnaissance 
surveys on the Payette River were com- 
pleted. The engineer in charge of this 
work is now engaged in platting up the 
results of his investigations on the Boisé 
and Payette drainage. 

Stream-gaging work was kept up 
throughout the month and a great deal 
of canal-measurement work was done on 
the upper Snake River. 

Altogether the progress made in Idaho 
by the engineers of the Reclamation 
Service is most gratifying, not only to 
the members of the Service, but to every 
citizen who has the welfare of this section 
at heart. 

* 

Modern Mr. Morris Bien, of the 

Irrigation Law. United States Reclama- 
tion Service, at the re- 

quest of the two commissions appointed 
by the governors of Oregon and Wash- 
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ington, has prepared a draft of an irri- 
gation code to be considered by these 
commissions and presented to their legis- 

latures next winter. It is hoped that 

the two states will adopt substantially 

the same code of law upon this subject. 

The draft by Mr. Bien is prepared along 

the lines indicated as necessary by mod- 

ern development of irrigation work. It 

incorporates the fundamental principles 

of irrigation law declared in the National 

Reclamation Act, that beneficial use is 

the basis, the measure, and the limit of 

water rights. It incorporates also sev- 

eral provisions that will be of impor- 

tance in connection with the work of the 
Reclamation Service in the construction 
of large irrigation systems. This work 

will be greatly facilitated by the enact- 
ment of such provisions. The salient 
features of this draft will be presented 
to our readers in the October issue of 
FORESTRY AND IRRIGATION. 

Fad 

Many Easteru farmers 

would have their eyes 
opened as to the value of 

the water running through their farms 
if they could see the irrigation develop- 
ment in the Milk River Valley and how 
easy it is to construct small irrigation 
systems. 

An irrigation canal has just been com- 
pleted at Hinsdale—the Rock Creek 
Canal—which will water sixty 160-acre 
farms. Every particle of the work has 
been done by the owners of these farms. 
Each man’s work and team has been 
credited against the cost of the construc- 
tion, and the actual cash outlay has 
been less than $1 per acre. The total 

cost of the building of the dam, the 
main canal, and the lateral ditches and 

actually getting the water onto the 
land is about $5 per acre. This is an 
extremely favorable condition, and the 
men who have gone into this under- 
taking are fortunate. They now have 
land with a perpetual water right, the 
crops are assured ,tand the average home- 
stead will produce $1,500 a year above 
allexpenses Better than that, it will 
produce, with intelligent handling by 
some of the owners, $2,000 or $2,500, 

Co-operative 
Irrigation. 
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for agriculture in that section of the 
northwest is just emerging from a com- 
paratively crude state. It is a region 
where 35 bushels of wheat, 50 bushels of 
barley, and 60 bushels of oats to the acre 
can be produced. It is another case of 
the development of a mere flag station 
into a thriving community. 

Fad 

The following persons 
have joined the Ameri- 
can Forestry Associa- 

tion since June 30, 1904: 

Besley, F. W., Halsey, Neb. 

New 
Members. 

Browne, Mrs. George, 407 G street, S., Ta= 
coma, Wash. 

Bryant, John Duncan, Box 1955, Boston, Mass. 
Costikyan, S. S., 62 Harrison street, Mont- 

clair, N. J. 
Detwiler, S. b., Bureau of Forestry, Washing- 

jwoval, 1B), (Ce 
Edwards, Samuel, Hudson, N. Y. 
Grimes, E. P., Jonesburg, Maine. 
Hately, John C., 71 Board of Trade building, 

Chicago, Ill. 
Hurst, Edgar R., Forestry Bureau, Manila, 

Ree 
Jay, B. F., Mesa, Colo. 
Mason, Miss Cassity E., ‘‘ The Castle,’’ Tar- 

rytown, N. Y. 
Merrill, H. G., Andover. Mass. 
Mixer, Charles A., Rumford Falls, Maine. 
Parnay, S. Y., 167 Pearl street, Pasadena, Cal. 
Ryerson, A. N., Noroton Heights, Conn. 
Searle, Avery T., care of Bassett & Co., Pasa- 

dena, Cal. 
Sheldon, Mrs. Nicholas, Box 188, Cohassett, 

Mass. 
Shipway, John H., Noroton Heights, Conn. 
Spafford, Dr. F. A., Flandreau, S. Dak. 
Stevens, M. T., North Andover, Mass. 
Stuart, R. Y., Carlisle, Penn. 
Wells, George T. (Life member), Drifton, 

Pa. 
White, T. Brook, Belle Fourche, S. Dak. 

od 

Course in The turning out of skilled 
Forestry. foresters is no inconsider- 

able part of the valuable 
work of the Bureau of Forestry. No 
profession is so little crowded, and none 
offers a more inviting field to the con- 
scientious and zealous student. That 
forestry, as a science essential to the 

well-being of the nation, is steadily 
growing in popular favor is evidenced 
by the increasing number of schools 
and professorships of forestry that are 
established. The latest professorship 

{ 
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is that at the agricultural college at 
Ames, Iowa, called the Iowa State Col- 
lege. To fill this position it has chosen 
Mr. Hugh P. Baker, of the Bureau of 
Forestry. Mr. Baker is a graduate of 
the Michigan Agricultural College and 
the Yale Forest-School, and has had a 

wide experience in handling problems 
in forestry in the West. He will lec- 
ture at the college half of each year on 
general forestry in its application to 
Iowa conditions. The other half of 
the year he will devote to Bureau work, 
for the most part investigating forest 
problems as they concern the State of 
Iowa. 

Dad 

Opportunity Throughout the North- 
for Woodlot eastern States, from 
Owners. Massachusetts to Mary- 

land, and as far west as 
Indiana, chestnut holds an important 
place asa timber tree. Commercially, 
itis chiefly in demand for ties, telegraph 
and telephone poles, and posts, for all of 
which purposes, as well as for some con- 
structional uses, it is especially adapted 
by its peculiar power to resist decay in 
contact with the soil. It is also largely 
used for fuel and general farm purposes. 
In Maryland alone, according to the 
Twelfth Census, its annual market yield 
of lumber, railroad ties, and telegraph 
and telephone poles amounts to over 
$100,000, besides large supplies of ma- 
terial for local consumption. 

It happens that chestnut is especially 
fitted for management in farmers’ wood- 
lots. Before scientific forestry began to 
be heard of in the United States, and 
when forest preservation was not un- 
commonly talked about as a sentimental 
fad,. the thrifty owners of the small 
tracts of woodland which cover so much 
of southern New England, New York, 
Pennsylvania, and neighboring states 
had long been cutting successive crops 
of the hardwoods which sprout rapidly 
from the stump, thus practicing more or 
less rudely what the forester calls the 
‘“pure coppice’ method of management. 
The superior market for chestnut, com- 
bined with its rapid growth, gave it, on 
the whole, the leading place in the es- 
teem of these woodlot owners, who by 
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winter cutting were able to turn to good 
account time for which farm occupa- 
tions gave no other employment. 

The results of a study recently con- 
ducted and soon to be published by the 
Bureau of Forestry show strikingly the 
advantages of chestnut for this kind of 
management, and at the same time sug- 
gest some very practical conclusions con- 
cerning how the methods now in vogue 
may be improved. Like other trees 
which reproduce by sprouting, chestnut 
loses its vigor when the root system be- 
comes too old. Trees grown from seed 
increase, both in height and bulk, more 
slowly for many years than those grown 
as sprouts fromthe stump. But by the 
time the trees are from 80 to 100 years 
old the seedling trees will catch up, and 
eventually reach a larger size than the 
others. For ordinary uses, however, 
chestnut is cut long before this age is 
reached, and coppicing is therefore the 
best way to raise it. But unless new 
seedling growth starts in the forest along 
with the sprout growth, the declining 
vigor of the old root systems will result 
in smaller and smaller production until 
only a sickly stand of inferior timber is 
left to draw on. 

Chestnut tends to produce seed abun- 
dantly, and if the nuts were left to sow 
themselves, the forest would take care 
of itself very well. Butcrows and squir- 
rels and other animals levy a heavy toll. 
Far more formidable, however, in well- 
settled regions, are the gatherers of nuts 
for the market. With chestnuts selling 
at an average of $2.50 a bushel, there is 
a premium on the seed crop which makes 
propagation of the tree through this 
means a matter of dubious chance. 
When in addition the hogs are permitted 
to range the woods for mast, and cattle 
to browse the tender shoots as they rise 
from the ground, the prospect of seed- 
ling growth is small indeed. 

Chestnut is not exacting in its soil 
requirements. Its roots spread com- 
paratively deep, so that it is not so sen- 
sitive to fire or humus destruction from 
any cause as most species. Its sprouts 

grow so fast that a height of 7 or 8 feet 
at the end of the first season is not un- 
common, and its stumps are so vigorous 
that one will often produce 40 to 50 
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sprouts. Not more than one in 8 or 10 
of these will mature, but by selecting 
the most promising the full vigor of the 
parent stump may be concentrated on 
them to the great improvement of their 
rate of growth. ‘The observations made 
by the Bureau have proved that low 
stumps produce more vigorous sprouts 
than high ones, and that winter or 
spring cutting is followed by better re- 
sults than that done in the summer or 
fall. Telephone poles are grown in 
Maryland from healthy stumps in from 
35 to 38 years, and ties may profitably 
be cut in about 29 years. ‘Too early 
cutting of ties should be discouraged as 
wasteful inthe long run. The practice 
of permitting contractors to cut unre- 
strictedly for a given sum is one which 
works much injury to the permanent 
productiveness of the woods. 

Although the study of the Bureau of 
Forestry, already referred to, was con- 
fined to southern Maryland, many of its 
conclusions are applicable, with proper 
local modifications, to chestnut through- 
out its range. It is an illustration of 
the practical work which the Bureau is 
doing for the benefit of the mass of 
owners of small tracts of timberland, 
for whom the employment of the serv- 
ices of a forester is out of the question, 
but for whom the application of the 
knowledge furnished by scientific for- 
estry is essential if they are to reap the 
full value of their holdings. 

* 

Mr. H. A. Storrs, Elec- 
trical Engineer of the 
Reclamation Service, is 
about to begin investi- 

gations for the purpose of determining 
the feasibility of a steam power and 
pumping system on the Missouri River 
near Bismarck, North Dakota. An 
abundant supply of lignite exists in that 
vicinity, and it is proposed, if feasible, 
to locate a central steam plant on the 
east bank of the Missouri River adjacent 
to a bed of lignite, this plant to generate 
electric power to be transmitted up and 
down the river to pumping plants placed 
at points most favorable for raising water 
to the top of the bluffs. 

Preliminary surveys will be run back 

Power 
Development 
on Missouri. 
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from the bluffs to determine the most 
advantageous arrangement of distribut- 
ing canals and the existence of possible 
reservoir sites for storing water. The 
investigation will also include the de- 
termination of the quantity and quality 
of fuel available ; the range of rise and 
fall of the river ; amount of sand in the 
water ; character of ground on which 
power and pumping plants would be 
built ; the difficulties to be expected in 
building and maintaining a transmis- 
sion line ; climatic conditions ; relative 
amounts of government and private 
lands ; character of the soil and infor- 
mation as to the value and character of 
crops, transportation, etc. 

An outline of the work is being care- 
fully planned by Mr. Storrs from maps 
and other available data, so there will 

be no delay in the investigation after 
the party enters the field. 

a 

Bureau of In addition to its forceen- 
Forestry Field gaged in forest-reserve 
Work. work, the Bureau of For- 

estry has this summer 116 
skilled men in the field. Of these 68, 
scattered in 26 states, are studying com- 
mercial trees, making working plans for 
woodlots and forests, and gathering data 
invaluable for the proper management 
of wooded areas. The remaining 48 
experts, divided among 10 other states, 
are studying means of replacing the for- 
est on lands from which it has been de- 
nuded, making planting plans for tracts 
to be forested, and planting in the west- 
ern forest reserves. The data they will 
gather will be worked over and con- 
densed by the office force this winter, 
and put into shape for practical use. 
Reports from the field which are com- 
ing in daily show that the year is to be 
one of distinct achievement, and that 
the work is progressing everywhere 
with important advance in American 
forestry. These experts, in covering 
their various territories, are zealous 
missionaries in the cause they serve, 
for wherever their work carries them 
the purpose of forestry, its methods, 
and its incalculable importance to the 
general welfare are understood, appre- 
ciated, and applied as never before. 
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Mr. HOMER HAMLIN, 

WHO IS DOING NOTABLE WORK IN CONNECTION WITH THE YUMA RECLAMATION PROJECT. 

AKING the greatest possible use of the Colorado River is one of the huge undertakings 
of the United States Reclamation Service, and in this Mr. Hamlin is assuming much 
of the responsible work. He was born at Pine Island, Minn., August 27, 1864, and 

educated in the common schools and high school, later adding to the knowledge gained there 
by independent study. During the period 1887-1893 he was city engineer at San Diego, Cal., 
and until 1895 was engaged in a general engineering and surveying business in the same 
city. In 1894 he was made assistant to the United States engineers in their survey for fortifica- 
tions on Point Loma and Coronado Beach, and in 1895 he was located at Los Angeles as a 

draftsman ;: also serving in the surveyor’s office of Los Angeles county. In 1895 Mr. Hamlin 
was appointed to a position in the office of the city engineer, Los Angeles, and in 1897 served 
in the office of the county surveyor of that county, becoming in 1899 deputy city engineer of 
Los Angeles. In 1gor he joined the federal government, serving with the hydrographic and 
hydrologic investigations under the Geological Survey, and in 1902 continued this work. On 

peey I, 1903, Mr. Hamlin was appointed to the position of engineer in the Reclamation 
ervice. 



FORESTRY A THE WORga Seas 

ALFRED 

HE great World’s Fair now open 
at St. Louis affords an opportu- 

nity to measure the real progress that 
forestry has made in the United States 
within a decade. At the Chicago Fair, 
in 1893, a comparatively small building 
served to exhibit the country’s forest 
interests and their relation to other 
subjects. The building devoted to the 
two departments of Forestry and Fish 
and Game at St. Louis covers 4.1 acres, 
and about 4 acres more are given to 
outdoor exhibits and demonstrations. 

But too much is said of size at St. 
Louis. Quality does not always keep 
pace with it. This, however, is prob- 
ably less true of the forestry depart- 
ment than of several others. 

It is an old idea that forestry and 
game culture go together, and therefore 
not unnatural to find the two combined 
at the Fair. There is an advantage in 
it in that the animals, live or mounted, 
serve as attractions to many people, who 
incidentally get some knowledge of the 
forestry side; yet one wishes that irri- 
gation and the interests of the farmers 
could be substituted for those of the 
hunters. The latter are often not hunt- 
ers at all, but city people whose ideas 
of forests and forestry are chiefly of the 
sentimental or irresponsible kind. The 
hope of forestry rests more in enlisting 
the active interest of country people 
than in the enthusiasm of city dwellers. 
The conceutration of effort that is pos- 
sible in populous centers supplies a 
great initial force, but unless the move- 
ment reach those who are directly con- 
cerned, there is no real result. 

Inside and around the Forestry, 
Fish and Game building are many in- 
teresting exhibits of animals—live, 
stuffed, or painted. Aquaria in the 
Missouri, Pennsylvania, and New Jer- 
sey sections show many kinds of fishes 
in salt and fresh water. Yet these things 
must be passed over; the visitor will be 

BY 

GASKILL. 

‘sure to see what he wants of them, for 
in many cases they are shown side by 
side with what more particularly be- 
longs to forestry. 

With some exceptions, the exhibits 
are made by states, the national and 
foreign governments, or by associa- 
tions. Few individual exhibitors ap- 
pear, unless it be as participators in 
state displays. This, of course, is re- 
grettable, in that it limits the variety of 
products and processes that may be 
seen ; it is a distinct advantage in les- 
sening the purely commercial aspect of 
the show. 
Some of the exhibits most worthy of 

note are the following: 

EXHIBITS BY FOREIGN COUNTRIES. 

Germany.—In a pavilion, whose cen- 
tral space is occupied by a life-size bust 
of Emperor William in hunting cos- 
tume, are shown, by means of pictures, 
maps, models, and tools, the technical 
side of forestry. The maps are copies 
of those used by the forest officers. The 
pictures show the character of the for- 
ests, and the labels on them explain 
what the management seeks and what 
it has attained. A model of a broad- 
leaf forest, with trees about 15 inches 
tall and ingeniously constructed of twigs 
and sponges, demonstrates the philoso- 
phy of thinnings. Various statistical 
charts also are interesting and the library 
of forest books. This exhibit is espe- 
cially of Prussian forests, their prob- 
lems and practices, and of the two Prus- 
sian forest schools, Eberswalde and 

Munden. It isthe only distinctly tech- 
nical exhibit made and is in every way 
worthy of careful study. The uniformed 
forester in charge speaks English and 
likes to answer questions. 
Japan.—As inevery department of the 

Fair, the new world power has an exten- 
sive exhibit in the forestry building, 
though a large part of it is devoted to 

(409) 
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its fisheries. That the country is keenly 
alive to the need of looking after its for- 
ests is shown by a carefully prepared 
series of forest maps and a number of 
charts, all on German models, giving 
graphicinformation concerning the area, 
value, yield, etc., of the forest interests 
of the nation. A large number of fine 
specimens of commercial woods is also 
shown ; each is carefully labeled with 
the scientific as well as the local names. 
In going over these samples one is struck 
-with the considerable number of clear, 
soft, easy-working woods. If Japan 
were prepared to export these, she 
would have no difficulty in finding a 
market for them, but it is said that the 
available quantity of none is great. 

can be taken down, may serve to put up 
a hundred buildings. A separate ex- 
hibit in the French section shows a fine 
collection of willow basket ware. It 
would be interesting to see more of this 
work, since an effort is now making to 
extend the industry in this country; 
but, so faras I know, this exhibit is the 
only one at the Fair. 

Great Britain exhibits no forestry to 
speak of. A few photographs are in- 
teresting in showing the kind of timbér 
that is esteemed there, and we who in- 
sist on clear, straight, white oak may 
learn something from the taste of the 
English that will profit our forests. 
Canada.—The great rustic arch, which 

forms the chief feature of the Canadian 

FOREST, FISH, AND GAME BUILDING, 

Perhaps the most interesting feature of 
the whole exhibit isa collection of bam- 
boos—clear, straight, beautiful speci- 
mens—from the little knotty ones that 
are used for switch canes to poles 6 
inches in diameter and 4o feet long. 
france—makes only a small forestry 

exhibit; there are some fine specimens of 
cabinet woods, none of them native, and 
an interesting demonstration of quarter 
sawing on several sections of oak logs, 
but nothing of the French silviculture or 
forest management that one would like 
tosee. A model of a city building with 
pole scaffolding such as is universally 
used in Europe presents astriking con- 
trast between their and our ways of using 
wood. Such a scaffolding, the pieces 
all lashed, not nailed, together so that it 

LOUISIANA PURCHASE EXPOSITION. 

exhibit, is an attractive piece of work ; 
yet one wonders what it is for.. The 
legend that it bears in letters of gold— 

OVER THREE THOUSAND 

VARIETIES OF WOOD 

USED IN THIS RUSTIC WORK : 

ALL GROWN IN CANADA 

is false of course, and the statement is 
but little bettered when it is explained 
that most of the pieces are from fruit- 
tree stock, every nurseryman’s variety 
counting one. The exhibit is really 
valuable in giving information relative 
to the Dominion’s forest industries, the 
location and character of its timber 
lands, etc. These are set forth on 
placards and in an attractive booklet. 
Ina separate building nearby are shown 
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some fine specimens of Canadian logs 
and lumber, and the only exhibit of 
pulp wood at the Fair. The Canadian 
species, of course, are the same as those 
found in our northern states. 

Other Foreign Countries.—Mexico, 
Brazil, Venezuela, Argentina, Cuba, 
and some other countries make exhibits 
of woods, and sometimes of herbarium 
specimens, that are interesting botan- 
ically ; yet, since no one goes to a Fair 
to study such things, their value is not 

apparent. It is well known that few 
tropical woods are commercially impor- 
tant, because they are unworkable or 
too widely scattered; consequently most 
of the specimens might as well have 
been left at home. One likes to see 
Ouebracho colorado, the Argentina wood 
that isso rich in tannin, and to recog- 
nize in the really great Brazilian collec- 
tion some of the more familiar cabinet 
woods, but it is impossible to go into 
details, The Portuguese exhibit of cork 
would be more interesting if it showed 
even a little of the methods employed in 
handling the cork bark. Asit stands, it 
is out of place in the forestry building, 
being purely a manufacturer’s exhibit. 

PHILIPPINES. 

In the Philippine concession a large 
building is devoted to the forest products 
of the islands. Much space is given to 
specimens of fruits, fibers, gums, etc., 

and though there are many fine samples 
of wood, one is a little disappointed in 
the collection as a whole, in view of the 
reports that have been published about 
the size and quality of Philippine tim- 
bers. The woods are characteristically 
tropical, most of them heavy, hard, and 

full of defects, and consequently of 
relatively little worth. The labels are 
good, and might well furnish sugges- 
tions to other exhibitors. 

EDEN EO DIsSmATES: 

Comparisons between the exhibits of 
the several states are inevitable, and if 

the task be undertaken here it is in an 

effort to point out what appear to be 
the deficiencies of some of them. An 
exhibit at an exposition is meant to in- 
struct, and the extent to which it does 
that must be the measure of its success. 
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The reader will bear in mind that what 
is here said refers to the forest exhibits 
only—not to the fish and game that 
often share the same space, nor to the 
attendants. In not a few cases infor- 
mation that the exhibit itself fails to 
give can be obtained from the capable 
men in charge. 

Arkansas.—Two-thirds of the space 
allotted to the state that contains more 
hardwood than any other is filled with 
samples of short-leaf pine flooring, sid- 
ing, etc., all varnished. There are 
specimens of nearly all the native woods, 
it is true, yet they represent very inade- 
quately the actual quality of much of 
the lumber that is produced. A few 
white oak staves, ash oars and handles, 
and hickory wagon stock represent the 
very important industries in those lines. 
Several samples of turned ware in tupelo 
gum suggest many uses for that light, 
soft, clean, and much-despised wood. 

California.— California’s exhibit is a 
disappointment; not because it has been 
shown before, but because it does not 
truly present the real resources of the 
state. Redwood is dominant naturally, 
but in the inside exhibit it is shown 
chiefly as a cabinet wood, in burls and 
veneers or as freaks. The same is true 
of all the other woods. ‘The specimens 
are fine without a doubt, but where is 

the sugar pine, the western yellow pine, 
the common lumber and shingles, and 

the information about them all that 
should be the state’s chief care? Out- 
side the building is shown a western 
yellow pine stem 145 feet long, 45 
inches in diameter at the butt, and 28 
inches in diameter at the top, neces- 
sarily cut into 9 logs to be brought 
hither, and a sugar pine log 8 by 14 
feet: 

Georgia.—The chief interest in this 
exhibit attaches to a collection of tur- 
pentine trees, tools, distilling apparatus, 
and products. The material is more 
complete than that of the Bureau of 
Forestry, though not so well arranged. 

There is also a good collection of wood 
specimens and some sample pieces of 
hardwood furniture, but neither give 
much of an idea of what the lumber 
resources of the state are. Of forestry 
there is no suggestion other than that 
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furnished by the distribution maps on a 
number of log specimens. 
Kentucky.—This state has a very 

good exhibit of hardwood products. 
It is chiefly made up of samples from 
various industrial establishments ar- 
ranged to show the special uses for 
which the more important woods are 
fit, and in this respect is interesting 
and valuable. The specimens are care- 
fully labeled, though there is the usual 
confusion of common names. 

Louisiana groups a good collection of 
wood specimens about a large-scale re- 
lief map of the state, colored to show 
in a broad way the character of the for- 
ests. Various wood products are also 
shown, but the exhibit lacks the defi- 
niteness in detail that is found in some 
others. 
Michigan.—Here is an example of 

pretty good material made of little avail 
by faulty treatment. The exhibit isa 
collection of small photographs, pla- 
cards, and wooden ware, jumbled up 
with some lumber specimens. ‘There is 
information to be gained if one takes 
the trouble to hunt for it, but few are 
disposed to do that. 

Mississippi.—The wealth of forests 
that is known to exist in this state is 
only suggested bythe exhibit made. A’ 
considerable space is filled with wood 
specimens, but many of them are not 
even labeled, and one has difficulty in 
getting any information of practical 
value from what is shown. 

Missouri.—The home state of the ex- 
position is accorded the place of honor 
in the Forestry building and a space 
larger than that of any other. It is oc- 
cupied by aseries of rather heavy booths 
of various woods, and those in turn by 
wood specimens and manufactured pro- 
ducts. The feature that no forester or 
lumberman will be apt to miss is a 
booth, about 20 feet square and 12 feet 
high, constructed entirely of red gum. 
The display proves the value of red gum 
for inside finish, disproves the common 
contention that it can not be seasoned 
and used in that way, and exhibits the 
fitness of the wood to take many stains 
and a fine polish. 
New York.—The Empire State makes 

a great exhibit in an effort toshow what 

forestry is. The central feature is an 
Adirondack log cabin, rather finely built 
and furnished, it must be admitted, yet 
showing well the attractiveness of woods 
life. The trees are represented by spec- 
imens of leaf, flower, and fruit and their 
woods by small pieces instead of by 
lumber forms. Outside the building 
about a quarter of an acre is occupied 
by anursery designed to show how trees 
are raised and set out to renew the for- 
est. The lumber industry is ignored 
entirely. 

North Carolina. —’The wonderfully 
fine collection of hardwood specimens 
seen at former exhibitions is here shown 
again. A clear black-walnut log four 
feet in diameter attracts much atten- 
tion, as does a section of a tulip poplar 
tree five and one-half feet in diameter. 
These specimens all evidence the size 
and quality of the timber of the state, 
and stand in rather strong contrast to 
the gaudy furniture that is also dis- 
played in the cabin built of pine slabs. 
In much of this furniture the chief aim 
seems to be to display the greatest 
amount of silver grain in what passes 
for quartered oak. The thing becomes 
ridiculous when oval drawer fronts and 
even cylindrical pillars and rails are 
made to exhibit the broad medullary 
markings. North Carolina is not the 
only offender in this respect. The whole 
display, though attractive in many ways, 
does not well represent the forest re- 
sources of the state, and nowhere does 
it even suggest the state’s commanding 
position in the proposed Appalachian 
park and the interest its people are un- 
derstood to have in that movement. 

Oregon.—This exhibit is not so at- 
tractive as some, but in value it stands 
easily in the front rank. The indoor 
exhibit shows a number of unvarnished 
specimens of commercial lumber and a 
full collection of the woods of the state. 
Outside the building may be seen a stick 
of red fir 42 feet long and 4 feet square 
and a log of the same g by 30 feet. 

Other features of the exhibit consist of 
samples of special manufactures—pine 
needle fiber, etc. —but most important of 
all is the collection of figures concerning 
the amount, kinds, and quality of timber 
in the state. It probably is true that 
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these figures are not entirely right, but 
they are collected and published in a 
laudable effort to give the kind of infor- 
mation that is worth something. 

Tennessee.—This exhibit is. almost 
without significance. A numberof small 
wood samples make a show without tell- 
ing anything, and some manufactured 
articles, cedar ware, etc., though good 
and representing important industries, 
are set up with nothing to indicate why 
they are shown. ‘Tennessee could and 
should have done better. She can even 
yet remove a number of cross-sections of 
logs with longitudinal grain. 

Texas.—Probably few people think of 
Texas as atimbered state. The exhibit 
here is emphatic evidence to the con- 
trary. ‘Iwo booths of longleaf pine, 
one in cabinet style, the other rustic, 
contain a fine show of that wood in com- 
mercial forms and a collection of wood 
specimens that, in variety and size, is 
not inferior to that from any other sec- 
tion. Unfortunately, there is no statis- 
tical or graphic information offered. 

Virginia.—Virginia’s interest in her 
forests is evidently less active than in 
her fisheries and oyster beds. ‘There are 
some good specimens of lumber shown 
and a few forest pictures, yet one finds 
no reference to the many bodies of 
thrifty young timber that the state con- 
tains—growths made since the civil 
war—nor to the locations of mature tim- 
ber, the facilities for logging, etc. 

Washington.—The great forests of 
Washington are inadequately repre- 
sented. The outer wood and bark from 
the butt of a red fir tree 15 feet in diam- 
eter is set up to form a room and is an 
attraction to many visitors, and some 
large planks of red fir, giant cedar, and 
sitka spruce show the size and quality of 
Washington lumber, but the extent of 
the forests and their economic value are 
nowhere shown save in a pamphlet with 
fine pictures and not much information. 

The Washington state building is, 
however, a demonstration in red fir and 
deserves a visit on that account. 

Wisconsin makes her chief exhibit of 
large white pine framing timbers. The 
booth is attractive, yet one is bound to 
reflect that white pine never was a struc- 
tural wood, and large pieces are now too 
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rare to be worked into such forms except 
for a purpose like this. Asa display of 
the former importance of white pine, the 
exhibit has considerable interest. Cop- 
ies of a notice posted throughout the 
state evidence the activity of the forester 
and the desire of the people to protect 
and maintain the forests that are left. 

Several other states make exhibits of 
forest products, or of work done in be- 
half of forestry, yet they do not deserve 
special mention. Far more significant is 
the failure of such leading states in the 
forestry movement as Pennsylvania, 
Maine, and Minnesota to show what 
they have done to maintain and extend 
their woodlands. 

BUREAU OF FORESTRY. 

This exhibit deserves to be studied. 
There is plan and purpose in it, and 
each feature is meant to show some 
part of the work in which the national 
government is engaged. 

Inside an arcade 88 feet long and 16 
feet wide, with no light but that which 

comes through the pictures, is displayed 
a great collection of photographic trans- 
parencies illustrating the forests and 
forest problems of the United States. 
One wall is devoted to the eastern half 
of the country, the other to the western, 
and the individual pictures are often so 
arranged that it is possible to com- 
pare conditions in the east with those in 
the west. The series as a whole illus- 
trates every type of natural forest and 
many situations that have been modified 
by the skill of the forester. 

Supplementing this set of pictures is 
a series of enlarged photographs painted 
in the natural colors and framed in the 
balustrade that encloses the exhibit 
space. Some of these pictures are ten 
feet long and give wonderful panoramic 
views of several forest regions. The 
best is probably that of Grandfather 
Mountain, the central feature of the 
proposed Appalachian Reserve. It is 
unfortunate that the pictures are set too 
low to attract general attention. 

But this exhibit is not all pictures. 
A large case contains a set of long-leaf 
pine trunks showing every stage of the 
process of collecting the resin from 
which turpentine and rosin are derived, 
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and contrasting the old method of box- 
ing with the new, in which cups and 
gutters are used. In another sec- 
tion the operation of timber testing is 
shown by a 100,000-pound testing ma- 
chine, and its results by a number of 
beams and smaller pieces and by a 
series of charts and diagrams. On a 
relief map of the United States are 
shown many important facts relating 
to forests and forestry, and other maps 
give sundry kinds of information. An- 
other important feature is the outdoor 
exhibit of forest planting, in which 
about three acres are devoted to demon- 
strations of how and what to plant in 
any section of the country. Other out- 
side exhibits are those of practical tim- 
ber-testing and wood-preserving, which 
are carried on daily in that part of the 
grounds known as ‘‘ The Gulch,’’ more 
than a mile from the Forestry building. 

YELLOW PINE EXHIBIT. 

The exhibit of the Southern Lumber 
Manufacturers’ Association deserves 
special mention, because it is the only 
display made by a lumbermen’s organ- 
ization, and because it shows what a 
given kind of wood is good for. In the 
exhibit no distinction is made between 
long-leaf and short-leaf pine, yet the 
manufacturers and dealers recognize 
the peculiar qualities of each and fur- 
nish what is wanted. 

The chief object in the exhibit is a 
cottage built throughout of yellow pine. 
stained in attractive colors outside and 
treated asa cabinet wood within. Each 
of the three rooms has a different treat- 
ment, and all are notably attractive. A 
car-load of short-leaf pine logs is another 
feature, and a series of stock samples 
includes the ordinary commercial grades 
of yellow pine. This last is especially 
interesting, because it is the only col- 
lection that shows anything but selected 
specimens, 

HOO-HOO. 

The building that the lumbermen’s 
organization has erected must not be 
overlooked, since besides being a club- 
house it contains a series of rooms that 
afford a practical demonstration of the 
value of redwood, cypress, red gum, 
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and several other commercial woods for 
inside finish. The building was unfor- 
tunately burned down in June, and 
though the energy of the members re- 
stored it in less than a month, it was 
impossible to reproduce the original 
beauty of many of the rooms. 

SUMMARY. 

The features of the exposition that 
have been referred to in detail may be 
summed up under three heads—attract- 
iveness, educational value, commercial 
value. 

In general the first is satisfactory, the 
second and third lessso. In any exhibit 
an object without a label to tell what it is 
and what it is foris anuisance. Many 
collections are full of nuisances. Again, 
the exhibit that shows specimens with- 
out indicating their relative quantita- 
tive and qualitative importance does 
little to enlighten the visitor. In the 
Texas exhibit, for instance, are speci- 
mens of bald cypress and red willow, 
both of about the same size, yet with 
nothing to suggest that the one has 
little more than a botanical value, while 

the other is one of the most important 
lumber woods. 

Another fault is the too general use 
of varnish. It is employed often in the 
interest of neatness, it is true; yet in 
several exhibits the specimens look 
well without it and far more natural. 

The criticisms here made, whether of 

individual exhibits or of all together, 

are to be viewed in the light of an effort 
to measure the display by.a high stand- 
ard. Asa whole, the forestry exhibit 
is creditable and highly instructive ; yet 
in four directions it falls short of what 
it should be: 

First. The motto of the exposition, 
‘Processes, not products,’’ is negatived 
by the signal failure to have exhibited 
a complete set of up-to-date logging 
and wood-working tools and machinery. 
There are some stave saws, coopers’ 
tools, and hand tools in the Forestry 
building, and some barrel and box ma- 
chinery, a portable sawmill and some 
planing machines, etc., in the Machin- 
ery building; but the lumberman will 
look in vain for a donkey engine, a com- 
plete band mill, or a steam skidder. 
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- Second. Except in the yellow pine 
exhibit, there is nowhere to be found 
a set of specimens illustrating lumber 
grades. Each exhibitor shows the best, 
or better than the best in a commercial 
scale, and the great opportunity to com- 
pare gradings in different woods and in 
different parts of the country is lost. 

Third. An excellent opportunity to 
make a comparative study of woods is 
almost lost through the failure of exhib- 
itors to properly label their specimens. 

The confusion in common names is 
hopeless, and something might have 
been gained through an effort on the 
part of the management to have each 
specimen properlyidentified and marked. 

Fourth. Forestry as ascience or art— 
the means by which timber lands are 
maintained and improved or forests 
created—is a name only outside the 
spaces allotted to Germany, Japan, the 
United States Bureau of Forestry, and 
the State-of New York. ‘Yale is the 
only forest school that attempts an ex- 
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hibit, and that is so trifling, a map and 
a few pictures, that nothing were better. 

But if the growth of forestry seems 
limited by certain defects or shortcom- 
ings in the exhibits made, the Fair itself 
proves the contrary. People from all 
parts of the country seek the Forestry 
building, ask for information, are dis- 
appointed that certain things are not 
done, and in many ways evince the 
liveliest interest in the new movement. 
There are plenty of dim ideas about 
what is to be done, there is still more 
than enough of sentimental enthusiasm; 
but indifference has ceased and the ac- 
tive opposition maintained by a few 
interests is giving way as the aims of 
forestry become understood. It is the 
deliberate judgment of one who has had 
an exceptional opportunity to learn the 
minds of many people that the progress 
made in forestry within the past Io 
years is real, that it is immense, and 
that it will continue. 

SOU TAR RIN ww @ Raa 

NOTES ON THE FOREST CONDITIONS OF THE SOUTH- 
ERNMOST PART OF THIS REMARKABLE PENINSULA. 

BY 

DR. JOHN 

CCORDING to the report of the 
Biological Survey of the U. S. 

Department of Agriculture, there are 
three regions in the United States which 
belong to the Tropical Zone. 

One is in southern Texas close to the 
mouth of the Rio Grande, another is 
along the Colorado River in Arizona and 
California, and the other is southern 
Florida. 

The first two are hot and arid, the 
other is humid and pleasant throughout 
the major portion of the year. ‘The 
southernmost part of Florida can right- 
fully claim, therefore, the distinction of 
being the only humid or truly tropical 

GIFFORD. 

part of the mainland of the United 
States—the only tropical part of this 
country which can be reached by rail. 
The lines called the tropics of Capricorn 
and Cancer, although of course perfectly 
straight on the map, are really very 
crooked and very dificult to definitely 
locate. Some claim that the frost line is 
the limit; if this is so no part of Florida 
is in the tropics, since frost has occurred, 
in spots at least, throughout the whole 
peninsula. ‘The best guide is the char- 
acter of the vegetation, and wherever 
the cocoanut, avocado, mango, pineap- 
ple, and hundreds of other strictly or 
characteristically tropical plants flour- 

*The illustrations accompanying this article are reproduced here from an article by Dr. 
N. L. Britton on ‘‘ Explorations in Florida and the Bahamas’? in the July number of the 
Journal of the New York Botanical Garden, through the courtesy of its editor, Dr. MacDougal. 
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ish, and fruit without protection, the 
region is truly tropical. 

The territory referred to in this article 
is unique in another respect. It is the 
only region of coral formation in the 
United States. These two peculiarities 
combine to render it a region of extreme 
interest to foresters and botanists. Here 
is field for research for many years to 
come, where many phases of plant 
ecology may be studied to better advan- 
tage than elsewhere on the continent. 
One can pass through all the climatic 
zones from the Boreal to the Tropical 
in going from the region of the proposed 
Appalachian Park to Biscayne Bay in a 
little more than twenty-four hours. 
Were the roadsall good, it would be little 
more than a pleasant automobile trip. 

The part of Florida to which this 
article refers lies between the Everglades 
and the Florida Strait, and includes the 
territory around Miami, and southward 
to Cape Sable, including many coral 
keys, mangrove islands, and wooded 
islands in the Everglades. 

The vegetation of this district from a 
forestry standpoint may be divided into 
three distinct ty pes—the hammock, the 
pineland, and the mangroveswamp. It 
is, of course, impossible in so short a 
space to give more than a superficial 
description of these types. 

The hammock is undoubtedly the 
climax forest. It represents the type 
that the rest would in time become were 
it not for fire, flood, and other detri- 
menta] and retarding influences. 

The hammock is a tropical jungle, 
consisting of species of trees character- 
istic of the Antillean flora. Most of 
these species produce a vigorous coppice, 
and the ground is covered with a rich 
black mold resulting from the leaves and 
detritus of these hardwoods. It isin the 
hammock where one finds mastic, crab- 
wood, satin-leaf, gumbo-limbo, prince- 
wood, whitewood, manchincet, and 
many other rare and in many instances 
valuable woods. 

This hammock may be found in 
patches in the pineland, on islands in 
the Everglades, on the keys north of 
Bahia Honda. Strange to say, the south- 
ernmost keys are like the pineland of 
the mainland in character. Sand Key, 
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seven miles to the south-southwest o 
Key West, is the southernmost point it 
the United States. Although all the 
keys north of Bahia Honda were one 
covered with a dense tropical growth 
much of it has been cut for pineappl 
clearings. In many places, especially 
in Key Largo, it is still in virgin condi 
tion. Wherever these keys are abov 
tide water, the growth is hammock 
when subject to overflow, it is mangrov 
swamp. Some keys are all hammock 
others are all mangrove, and others hay: 
hammock centers fringed with man 
grove. 

For half a century the timber on thes¢ 
keys has been cut, allowed to dry, anc 
is then burnt. In the ashes a fine croy 
is produced, and fertilizers have neve 
been used. The fact that pineappl 
patches are very combustible has causec 
these natives to burn cautiously. It 
referring tothe vegetation of these keys 
I cannot refrain from quoting the fol 
lowing from an article by the botanis 
Curtiss in ‘ Garden and Forest,’’ vol 
ume paser27o% 

‘‘A person who is acquainted only 
with the vegetation of more northerr 
states, or with that of northern Floridé 
in traversing these keys, will finc 
scarcely a tree or herb identical with, o1 

even resembling those with which he 
has been acquainted. He may hea: 
familiar names in use by the inhab- 
itants, such as cherry, mulberry, anc 
cedar, but on examination he will fine 
the species thus designated to be en: 
tirely different from those which he ha: 
known by such names before. ‘The 
curiosity 1s piqued at every step by 
some unfamiliar and interesting form ot 
vegetation, and if the tourist be accom. 
panied by one of the inhabitants he will 
learn much of the popular lore regard. 
ing names and uses, for these people 
are remarkably intelligent in regard te 
the vegetable and animal life of the re- 
gion they inhabit. It will be found that 
almost all the adult inhabitants come 
from the Bahamas, that nearly all the 
trees and other plants are common to 
those islands, and, in short, that these 
islands have much more in common 
with the Lesser Antilles than with the 
Florida mainland. 
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BROMELIADS ON THE LIVE OAK, MIAMI, FLORIDA. 

THE SOLITARY REMAINING INDIVIDUAL OF SARGENT’S PALM (Pseudophenix Sargentit), 

ON ELLIOTT’S KEY, FLORIDA. 
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‘‘A tour of the Florida Keys reveals 
nature and society under such peculiar 
conditions that any one who has never 
visited this insular region may rest as- 
sured that there remains in store for 
him at least one source of novel and 
enjoyable experience, though he may 
have traversed the mainland of the 
United States from Maine to California. 
As regards conformation and soil, the 
inhabitants and their pursuits, the sur- 

rounding waters and the marine fife 
they support, these coral islands differ 
essentially from all other portions of 
our vast country ; but in no particular 
do they present so striking a dissimi- 
larity as in the vegetation which covers 
them. 

In spite of the mosquitoes these keys 
are charming places, especially Elliott’s, 
which is bounded on one side by the 
waters of Biscayne Bay and on the other 
by the straits of Florida. They are 
protected from storms by a chain of | 
coral reefs. Near at hand are the fa- 
mous Sea Gardens. 

The pineland, although less rich and 
luxuriant in growth, is also peculiarly 
interesting. The rockyridges or reefs, 
with sandy swales in between, are cov- 
ered with pine and palmetto. The pine, 
strange to say, seems to shun the sandy 
swales. The sand of these swales is 
underlain usually with a reddish cal- 
careous clay, resulting from the disin- 
tegration of the coral rock. This rock 
may be found in all stages of disinte- 
gration. In the swales the palmetto is 
most luxuriant, and no doubt the ab- 

‘ sence of the pines in these places is due 
to this fact. The regeneration of these 
pines, in spite of fire and rock, is gen- 

erally good. The pines grow right in 
the rock, the roots penetrate its crev- 
ices, and the tree is anchored to such 
extent that when it upturns the rock 
upturns with it. 

I am not certain that the rock of the 
mainland is what a geologist would call 
coral. On the keys the soil is certainly 
solid coral, crumbled coral, and coral 
sand. On the mainland it is a lime- 
stone as soft in places as chalk and as 
hard in others as flint. In places it 
seems stratified or in plates and lifts 
out in good flat building stones, which 
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harden on exposure; in others it is 
jagged, honeycombed, and filled with 
pot-holes and pockets ; in others it is 
coquina-like in character, and in others 
has a vo/itic structure. 

The pine is Cuban pine (Pinus hete- 
rophylla), peculiar to that region. It 
does not yield resin satisfactorily, and 
is therefore not tapped. It is so heavy 
that it sinks in water, and on the whole 
is one of the meanest woods on earth to 
work with. The heart or light wood is 
durable, but it warps to such extent 
and is so hard when dry that it is cut, 
hauled to the mull, sawn into boards, 
and used for constructive purposes just 
as soon as possible. 

It is almost impossible to drive a nail 
into the dry wood without splitting it, 
and in order to saw it one must flood 
the tools with kerosene to prevent gum- 
ming. Lumber merchants shun it, al- 
though many people use it because of 
its cheapness. The sapwood soon rots 
and leaves a heavy, durable heart, which 

would be in great demand for posts, 
ties, poles, &c., were it not so plentiful. 
Much of it is used in burning the coral 
rock into lime, and much of it is burnt 
up in the clearing simply to get rid of 
it. The ‘‘log-rolling’’ stage is still on 
in this district. In many cases it is 
blasted down with dynamite and then 
burnt ; in others it is ‘‘deadened’’ and 
then burnt standing. It would prob- 
ably pay to distill this wood, since it 
could be secured cheaply and would 
yield large quantities of tar. The 
palmettos are being used for the manu- 
facture of tanning extract in Miami. 
If a factory is established which will 
convert this wood, including stumps, 
into tar, there would be little left on this 
rocky ridge in the way of a cover. 

Fire sweeps over these pine regions 
frequently. The pine needles, grass, 

The 
dry pine bark and rotten sapwood hold 
fire like punk. Fire gets down in the 
crevices of the rock, so that it is next 
to impossible to extinguish it. The 
effect of fire on this rock is peculiar. It 
becomes a potent geological agent. It 
converts the rock into lime, which 
slakes when wet by rain or dew. In 
burning piles of brush, rocks are often 



1904 FORESTRY AND IRRIGATION 411 

PINE (Pinus Elliottii) AND SCRUB PALMETTO (.Serenoa serrulata) ASSOCIATION, NEAR CUTLER, 
FLORIDA. 

BORDER OF THE EVERGLADES WEST OF CUTLER, FLORIDA; A ‘‘PRAIRIE’’ IN THE BACK- 

GROUND. 
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thrown into the heap to check the flames 
or prevent thewind from blowing sparks. 
These rocks are burnt with the wood 
and crumble into soil. 

This rock crumbles into soil in the 
presence of decomposing organic mat- 
ter. By the use of velvet beans, dyna- 
mite, and hard grubbing by Bahaman 
darkies, the roughest, most hopeless 
looking rock-bed may be converted into 
productive soil. 

There ought to be considerable nitro- 
gen present in this soil, since the ground 
is often covered with thirty or more 
species of creeping legumes. There 
must be potash somewhere, since the 
palmetto ash is extremely rich. Few 
things will grow, however, in this rock 
without the help of fertilizer. Plant- 
food materials may be there, but they 
are not available. The rock is usually 
wet, even in the driest times. In fact, 
under this coral ridge there are chan- 
nels of water running from the Ever- 
glades and bubbling out in the form of 
crystal springs along the shores of Bis- 
cayne Bay. 

All this pineland would in time be- 
come hammock, no doubt, were it not 
for forest fires. One can find all stages 
between the true hammock type and 
the pineland. Where pineland has been 
protected from fire, it becomes ham- 
mock-like in character. 

The type of forest called mangrove 
consists in places of pure red mangrove, 
the great land-former, but gradually 
merges into forest similar to hammock. 
The vegetation of the mangrove swamp 
consists of those species which can stand 
a salt-water bath occasionally. They 
are located on muck lands which are 
being gradually wrested from the sea. 
The red mangrove is chief among those 
plants which can thrive in salt water. 
With it, however, are often associated 
the cocoanut, the seeds of which float 

in, become covered with wet seaweed, 
and then sprout and grow together with 
buttonwood, black mangrove, sea grape, 
and others. There are hundreds of 
thousands of acres of land in which 
mangrove predominates. Fringing these 
muck lands are often sand beaches. In 
the course of time, when this land be- 
comes high and dry by the continued 
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deposit of vegetable detritus, other trees, 
such as grow in the hammock, gain a 
foothold. and spread. 
Back of this rock ridge, which stretches 

along the coast from the region of Mi- 
ami southward, is that vast territory 
called the Everglades. In the Ever- 
glades there are hammock islands, on 
some of which the Seminole Indians 
live.. This Everglade region, it is 
claimed, contains 3,760,000 acres. 
Since ten acres is sufficient for the sup- 
port of a family in that climate, there 
is room for 376,000 families. The 
whole cultivated area of Florida is esti- 
mated at 1,000,000 acres. It is inter- 
esting to compare the size of this wild 
territory with other parts of the world. 
For instance, the Everglades cover 5,875 
square miles ; Porto Rico, 3,550 square 
miles ; Rhode Island,1,250 square miles; 
Delaware, 2,050 square miles; Jamaica, 
4,207 square miles. When this area is 
once properly reclaimed there will be 
little of it which can not be cultivated. 
The complete drainage of these Ever- 
glades is not only being seriously con- 
sidered, but is actually in progress. 
The following on the ‘‘ Draining of the 
Everglades’’ is from a recent issue of 
Success, by J. E. Ingraham, one of the 
vice-presidents of the Florida East Coast 
Railroad : 

‘“There are great agricultural pos- 
sibilities in the Florida Everglades. 
Though they are yet merely an expan- 
sive waste of swamp and lake and jungle, 
I venture to predict that they will be 
the location of hundreds of fertile farms 
within ten years, and will by degrees 
develop into one of the most productive 
tracts of land in the world. ‘The bar- 
rier to the utilization of the Everglades 
has been, of course, the water which 
covers the greater part of them to a 
depth of from one to six feet ; but it 
has been found entirely practicable to 
drain off the water. Work to this end 
has already been begun and is being 
pushed rapidly. When it is completed 
a tract of land one hundred and sixty 
miles long and sixty wide will have 
been opened to cultivation. The size 
of this region is not as important as the 
remarkable productivity of the soil. 
The latter #s not only absolutely virgin, 
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but has been fertilized by animal and 
vegetable life through many centuries, 
I am confident that its crops will lift 
Florida to a place among the leading 
agricultural states. : 

‘The project of draining the Ever- 
glades attracted the attention of Henry 
B. Plant in the early nineties, but he 
was by no means sure that the scheme 
was feasible, so I, acting under his direc- 
tion, undertook an expedition through 
the region. Despite its proximity to 
centers of population, it was then for the 
first time thoroughly explored by white 
men. Ours was virtually a voyage of 
discovery. We paddled our light boats 
on lakes and camped on islands that, I 
have good reason to believe, had never 
before been visited by any human being 
but Seminole Indians, and by these but 
rarely. We underwent so many hard- 
ships that some of our party were com- 
pelled to turn back, but our efforts were 
not in vain, for we ascertained the im- 
portant fact that the Everglades, along 
the whole 160 miles of the eastern side, 
are rimmed by a rock ledge. We fur- 
thermore learned that all of the lakes are 
several feet above sea-level, and we de- 
cided that there was nothing whatever 
to prevent the water of the lakes from 
flowing into the ocean and leaving the 
land drained if vents could be made in 
this long ledge of rock. The chief 
question before us pertained to the prac- 
ticability of cutting through the ledge 
in various places, and dredging out out- 
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lets into the Atlantic, whichis not more 
than 2 or 3 miles away at numerous 
points. 

‘“Hxperiment proved that this work 
would present no great difficulties. It 
was merely a matter of a great deal 
of digging. Henry M. Flagler took up 
the project, and it is being carried out 
by his lieutenants. We are not only 
making artificial outlets through the 
rock, but are also, by ditching and 
dredging, turning large bodies of water 
into rivers and creeks which flow to the 
ocean. The work has progressed far 
enough to enable me to predict confi- 
dently the opening in Florida, within a 
very few years, of a great tract of land 
of almost unprecedented fertility.’’ 
When one considers what the Ber- 

mudas yield, with only twenty square 
miles of rocky land, the possibilities of 
this great southern tropical peninsula 
seem almost limitless. The whole region 
is one of great interest, and although 
one of the first to be explored and partly 
settled it has remained dormant until 
lately. Settlement is difficult, but grad- 
ually obstacles are being overcome, and 
when competition in transportation fa- 
cilities develops, the boom will be on in 
earnest. 

This region of perpetual summer is 
the natural gateway to the West Indies, 
and the great peninsula of Florida, like 
a huge finger, directs the way to fertile 
regions beyond, awaiting American 
capital and enterprise. 

mePeiMPERIAL VALLEY OF,..GCALIFORNIA. 

A SPOT WHERE A REMARKABLE DEVELOPMENT -HAS 
TAKEN PLACE AND A GREAT FUTURE SEEMS ASSURED. 

GEORGE BELLIS. 

N the southwest corner of the United 
States, where flowsthe mighty Col- 

orado River of the West, and near the 
international boundary line between the 
United States and Mexico, there has 
grown up within the last four years an 
important enterprise in the way of the 

reclamation of arid America by means 
of irrigation. 

With irrigation facilities in the Im- 
perial Valley, a failure of the crop is an 

impossibility where the crop is intelli- 

gently irrigated. 
The ‘‘Imperial country,’’ as it is lo- 
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FIELD OF MILO MAIZE IN IMPERIAL, VAI,LEY. 

cally called, has come to be known as 
one of the most important and notable 
settlements ever planted—not only in 
America, but in the civilized world. 

The writer has just returned from a 
visit of inspection to the valley, and will 
attempt to tell in a conservative and just 
way what he saw and learned of the 
agricultural development of the coun- 
try. His information as to crops, etc., 
was gathered, for the most part, from 

farmers he met and talked with as a 
mere visitor to the valley and not asa 
newspaper correspondent. 

The Imperial Valley is located in the 
great Colorado Desert and comprises 

about 500,000 acres of fertile land—z 
veritable desert without water, but <« 
fruitful garden with irrigation. 

The first water for irrigation was de. 
livered at Imperial in June, 1go1, and 
in the short space of time required fot 
the realization and development of thi: 
unique experiment it is conservatively) 
estimated that 70,000 acres are already 
under cultivation. Upon these deser 
lands when supplied with water are 
grown, in lavish abundance, a variety 
of crops, among which are the follow: 
ing: grains, millet, Egyptian corn, al 
falfa, and sorghum; and live stock 
cattle, hogs, horses, and other animals. 

FLOODING SCENE NEAR IMPERIAL. 
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Sugar beets, sugar cane, cotton, and 

tobacco can doubtless be produced here 
successfully, and other products of the 
soil would thrive and produce in greater 
abundance than on irrigated lands else- 
where in California. 

The writer found wheat and barley to 
be the principal crops at present. These 
are taken from the ground in the early 
summer, and the ground is again planted 
to maize, sorghum, or millet, all of 
which will make good crops before the 
close of the season. 

The average yield of grain in the val- 
ley is very high, and that of wheat 
is said to be forty 
bushels to the acre, 
while barley is said 
to yield as much as 
fifty bushels per acre, 
and the writer was 
informed by growers 
that they found a 
ready market forboth 
of these crops in Cali- 
fornia and Arizona. 
The annual yield of 
wheat and barley has 
been from $25 to $30 
to the acre, to say 
nothing of the second 
crop which these 
lands will produce. 

Alfalfa is also one 
of the great crops of 
the valley, and I was 

will be obtained for this class of 
products. 

Grapes will undoubtedly do well 
here, as the writer saw one vineyard 
of seedless Sultanas which was said to 
have been planted in the spring of 
1902, and was in first-class condition 
and bearing. 
Thedate palm will undoubtedly thrive 

better here than elsewhere in the United 
States, and Professor Swingle, of the 
United States Department of Agricult- 
ure, is the authority for the statement 
that the ‘‘ Deglet Noor,’’ the celebrated 

dessert date that retails in this country 

surprised to find so TWO YEARS AND FOUR MONTHS PRIOR TO TAKING THIS PHOTO 

small an acreage de- 
voted to this great 
Western crop, when I learned from those 
Taising it that the returns were so large. 
Alfalfa is here cut from four to eight 
times a year, and a reasonable estimate 
is from one to two tons of cured hay per 
acre at each cutting. A field yielding 
Six cuttings per year and one and a half 
tons at each cutting means nine tons 
annually. This alfalfa hay has a ready 
sale at from $9 to $12 per ton. 

The writer is of the opinion that this 
is destined to become a fruit country 
also, as all kinds of fruit grown here 
will ripen several weeks in advance of 
the same varieties grown in the coast 
valleys of southern California, and 
hence good prices and ready markets 

THERE WAS NEITHER WATER, TREE, NOR MAN AT THIS POINT. 

for fifty cents a pound, will prove a 
paying venture in the Imperial Valley. 
The government has already established 
an experimental farm at Heber, Cali- 
fornia, about ten miles south of the 
town of Imperial. 

Sugar beets and rice have both been 
grown in an experimental way and are 
found to grow successfully, while early 
vegetables grown here will practically 
have the whole United States for a 
market. 

The valley is reached by the Imperial 
Branch of the Southern Pacific Railroad, 
which was built in from Old Beach on 
the main line to handle the freight and 

passenger traffic of the valley. 



ON THE INTERNATIONAL BOUNDARY LINE BETWEEN CALI- 

FORNIA AND MEXICO. 

The towns of Heber, Imperial, Braw- 
ley, Calexico, Silsbee, and Holtville 
have sprung up, magic-like, upon the 
desert and are making much progress. 
Mr. Willis George Emerson, of the 
Emerson Realty Company, is president 

_ of all stx town companies. 
' The incorporated town of Imperial 

is the oldest and largest,.having been 
started in rgor... It is on the Imperial 
Branch of the Southern Pacific, and 
has a population of about seven hun- 
dred, a national bank, ice and electric 
light plants; is connected with Old 
Beach by telephone and telegraph, and 
with the towns of the valley by tele- 
phone. It has two weekly papers— 
The Imperial Standard and The Imperial 
Press, a two-story brick hotel, a large 
grain warehouse, a creamery, and a 
piped water system. The Holtville In- 
ter-Urban Railway Company has about 
completed an electric line which will 
run between Imperial and Holtville, a 

distance of about twelve miles. 
Brawley, the second town of impor- 

tance, is located on the railroad, 9 miles 

north of Imperial, and has many busi- 
ness houses already established and 

many more in the course of construc- 
tion. This town is in the midst of the 
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most fertile land in the val. 
ley and is. rapidly building 
up. It has a progressive 
weekly newspaper, Zhe /m. 
perial Valley News, and ¢ 
bank. 

Calexico is at present the 
terminus of the branch of 
the Southern Pacific and i 
on the United States side of 
the boundary line. Mexi. 
cali is a town site laid out 
on on the Mexican side ot 
the line. The Southern Pa. 
cificis now extending its line 
from Calexico to Yuma, anc 
the future route of the touris' 
over this line will be via the 
Imperial Valley. There are 
two advantages that will be 
enjoyed on this new route 
when it is completed, the 
tourist will have the oppor. 
tunity of seeing the grea 
‘“Imperial country,’’ ane 

will go from Calexico to Yuma over the 
delta lands of the Colorado instead oj 
over the desert, as at present. 

Holtville promises to become one 0} 
the leading towns of the valley, anc 
will have the electric power plant of the 
Holtville Inter-Urban Railway Com. 
pany, where will be developed a 2,00¢ 

DATES GROWN IN THE IMPERIAL VALLEY- 
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b\SASMA AAAS 
or 

STACKED UP FOR SHIPMENT AT IMPERIAL, FLUME OVER NEW RIVER. 

AIN CANAL, IMPERIAL WATER CO., NO. I. HARVESTER AND THRESHER IN IMPERIAL GRAIN FIELDS. 

—SIX MONTHS’ GROWTH IN THE IMPERIAL COTTAGE IN IMPERIAL. 

VALLEY—TEN FEET IN HEIGHT—THE 
FARMERS’ MORTGAGE-LIFTER. 
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horse-power by a drop of water some 
40 feet. 

The writer takes great pleasure in 
predicting continued success and prog- 
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ress for the valley, and feels sure that the 
present canal system, upon which the 
welfare of the valley depends, willin the 
near future be improved and extended. 

FORESTRY ON EDWARDS PLATEA 

HOW IT WILL GREATLY BENEFIT A VAST 
AGRICULTURAL SECTION OF LOWER TEXAS. 

HE topography of Texas is such 
that a vast body of its agricult- 

ural lands can be regularly supplied 
with a large amount of water without 
employing expensive irrigation systems 
which are so commonly required in 
many Western States. Texas is pro- 
vided in the Edwards Plateau with a 
vast rain catchment basin, which has 
an area of some 15,000 square miles, 
covering 11 whole counties and the half 
of 13 others in central and western 
Texas. Its southern boundary isa line 
of cliffs in the hill region, extending 
from Austin to San Antonio and on to 
Del Rio. It stretches northward from 
the Colorado River beyond the granite 
region and into the timbered portion of 

An elevation at the Grand Prairie. 

CEDAR 

Austin of 400 feet above the coast plain 
increases to 2,400 feet above sea level 
in its northwestern extension. The 
rainfall over this large territory is 
yielded up to the plains below through 
a number of rivers anda chain of superb 
springs issuing from the base of the 
escarpment which marks the plateau’s 
southern boundary. 

Dependent on the water supply of this 
plateau is a great stretch of the most 
fertile lands of —Texas contained in the 
Rio Grande and Coast plains. These 
lands are in a semi-arid region and have 
not been fully productive because of 
insufficient moisture, which is due to 
the fact that half of the rainfall of the 
plateau is wasted in destructive floods. 
The problem is to abate these floods, 

BREAK NEAR AUSTIN WHICH HAS GROWN UP AFTER A CLEARING TWENTY-FIVE 

YEARS AGO. 
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THICK GROWTH OF SMALL MOUNTAIN OAK ON THE SIDE OF A DEEP GORGE IN THE 

EDWARDS PLATEAU COUNTRY NEAR AUSTIN. 

store away the water, and supply it 
gradually throughout the year to the 
farm lands below. It is believed that 
the application of forest management to 
the Edwards Plateau will do very much 
to accomplish this important result. 

The peculiar structure of the plateau 
fits it to absorb and store up water. It 
is a limestone country with tilting strata 
and extensive systems of fissures and 
caverns. ‘To these are due the copious 
springs that issue from the earth far 
away at the southern boundary of the 
plateau. The present forest cover is 
by no means continuous, even in the 

rougher sections, but is broken into by 
open, grassy uplands. In the canyons 
a heavy timber growth is found, but the 
principal forests are those of the hills 
and bluffs. These are composed of 
variously mixed stands of timber. The 
cedar brakes are very dense and con- 
tain a good proportion of heavy timber, 
while the tree growth of the ‘‘shin- 
neries’’ and of the ‘‘hardscrabble’’ 
country is stunted and found on the 
uplands.. The mountain oak is a spe- 
cially valuable species to the plateau, for 
it thrives in thickets on slopes of low 
gradient and on the hard limestone of 

gorges. The forests of the hills and 
bluffs are the most extensive, but with 
the exception of the heavier growth of 
cedar the wood is valuable chiefly for 
fuel. Clearing for farm lands, cutting 
for fuel, and forest fires have made 
great inroads upon these woodlands. 
An important and encouraging fact is, 
however, that all the hill species are 
characteristically rapid in recovering 
denuded ground. Further, it is char- 
acteristic of the scrub oak to encroach 
upon the prairie and of mountain cedar 
to capture adobe slopes. Thus in the 
very parts of the plateau where con- 
servative forestry should be applied to 
create a protective forest are found the 
most desirable tree species and topo- 
graphic conditions most favorable to the 
work. 

While the structure of the plateau is 
admirably suited to absorbing water, its 
rough, eroded and rocky condition also 
favors a rapid run-off. The imperative 
need is, therefore, a means of retarding 
the flow of the water until the soil has a 
chance to drink it up. The best means 
of affecting this is through a forest cover, 

which assists in many ways the accumu- 
lation of a reserve water supply. The 
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crowns of the trees break the force of 
the rain, making it reach the ground 
more slowly and giving it longer time to 
soak into the earth. ‘The litter of the 
forest absorbs water and retards its run- 
off, thus not only preventing erosion, but 
giving the water further time to filter 
into the soil. The roots of the trees bind 
the earth together and help to prevent 
erosion. Finally, the shade of the tree 
canopy cuts off the rays of the sun, pre- 
vents intense heating of the rocks, and 
very materially lessens evaporation from 
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men there do uot over-pasture their 
lands, but preserve a good grass cover, 
and if even the present forest areasare 
maintained, conditions may not grow 
rapidly worse for the plateau and the 
lowland agricultural section. Both these 
precautions are, however, not likely to 
be observed. Moreover, it is necessary 
not only to maintain the present forest 
cover, but alldry hills and rough breaks 
should be put under forest. As such 
work would not pay for itself directly, 
and as it must contemplate the advan- 

CHARACTERISTIC VIEW OF THE TIMBER, MOSTLY MOUNTAIN CEDAR, ON THE EDWARDS 

PLATEAU, 20 MILES NORTHWEST OF AUSTIN. 

the forest-covered area. ‘This is an ex- 
ceedingly important matter in a section 
of the country where the dry air can 
annually remove by evaporation over 50 
inches of free water. Thus it is clear 
that a forest cover would not only pre- 
vent the erosion which is constantly 
making conditions worse, but it would 
also hold in check vast quantities of 
water which now run off in destructive 
floods, and assist in storing it for future 
gradual use in river and spring flow 
throughout the year. 

The chief industry of the Edwards 
Plateau is cattle-raising. If the ranch- 

tage rather of the distant farmer than of 
the neighboring ranchman, it will never 
be done by private means. It is dis- 
tinctly a work for the State of Texas 
operating undera broad policy to build 
up its agricultural interests. 

The Bureau of Forestry, through 
Prof. William L. Bray, has just com- 
pleted a careful study of ‘‘ The Timber 
of the Edwards Plateau ; Its Relation 
to Climate, Water Supply, and Soil,” 

and a bulletin dealing with the results, 
which are so vitall important to Texas, 
will be issued by the Bureau at an early 
date. 
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FOREST CONDITIONS IN WESTERN 
WISCONSIN. 

BY 

Re Usb 

BOTANIST, IOWA STATE COLLEGE OF 

ESTERN Wisconsin was once a 
heavily timbered section of the 

state, consisting of hardwoods and 
conifers. The region embraced in this 
article contains the following tributaries 
of the Mississippi: the Black and La 
Crosse rivers, and also the Kickapoo, 
which flows into the Wisconsin, the 
latter finding its way into the Mississippi 
below Prairie du Chien. The territory 
in thissection of Wisconsin immediately 
contiguous to the Mississippi River is 
intersected by manysmallercreeks. The 
valleys here have ina large part been 
cleared of their timber and converted 
into farms. There is comparatively 
little level land in the smaller valleys, 
but in the larger ones there is a greater 
proportion of land suitable for agricul- 
tural purposes. The soil in these val- 
leys consists largely of a yellow loam, 
originally with a few inches of humus. 
The bottom lands consist of an alluvial 
material of greater fertility. Near the 
shore lines of the present flood plain of 
the larger streams there are considerable 
expanses of a light, sandy soil. The 
flood plain of the Mississippi, La Crosse, 
and Black rivers consists of a few inches 
of surface drift underlaid with sand. 
The amount of sand and drift, however, 
is variable in the smaller streams. 

The region alluded to in this article 
is included mainly in the driftless area. 
During the Cambrian age there was a 
great accumulation of sandstone, and 
great deposits of this material may be 
seen as outcrops along the Mississippi 
River, but further in the interior, along 

the Kickapoo, the valleys are narrow 
and the sandstone outcrops are less con- 
spicuous. ‘The hills are not so high and 
the valleys are narrower. Overtopping 
the sandstone is a layer of magnesian 
limestone, varying in thickness from 30 

PAMMEL, 
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to 70 feet. The soil overlying the lime- 
stone consists of a yellow clay mixed 
with humus on the surface. The soil 
has had an important influence in the 
growth and kind of | forest trees occur- 
ring in the region. 

EARLY HISTORY. 

During the early days timber covered 
all of the valleys and hillsides except 
the dry upper slopes, and was uni- 
formly thick on the north slopes. On 
the east slopes the timber was thinner, 
owing to frequent fires; consequently 
this timber was of poor quality. The 
north slope consisted mainly of red oak, 
white oak, hickory, basswood, and 
birch. Beginning along in the late 50’s 
till in late 70’s, much of the timber of 
the lower fertile slopes was removed and 
the land brought under cultivation. 
This land produced splendid crops of 
wheat, so long as the humus remained 
in the soil. After the removal of the 
humus by washing, the soil no longer 
produced remunerative crops, aid it 
became necessary to change from the 
cultivation of grain to that of grass, 
largely because of the washings. 

Later, clearings were started on the 
ridges. These contained a_ heavy 
growth of white and red oak, some 

hickory and basswood. The wood 
could not be sold, and in clearing the 
farmers cut the trees and burned them. 
Later wood was more in demand, when 

it was cut into ties or sold as cordwood. 
In the 80’s good red oak or white oak 
ties sold from 18 to 25 cents, the best 
white and red oak wood from $2.50 to 
$3.00a cord. The grain were the chief 
crops on these denuded lands. Asa re- 
sult of the removal of the timber and 
cultivation of the slopes, great gullies 
were washed, so that grain culture was 
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gradually abandoned and in its place 
the meadows made their appearance. 
The clearing has gone on until most of 
the ridges have been cleared, except 
small patches of timber, which may 
rightfully be termed the farmer’s wood- 
lot. They vary from a few acres to 
thirty or forty, consisting mainly of 
second growth. 

The growth may be seen from the 
following table: 

SOIL, YELLOW SANDY LOAM. 

Species. Per cent 

Ouercusrallbalwrwieaeivae icin melee te 24 
Oudercisinulbraneere eens ioe eee II 
Ouvuercusitinctonareeneee- ere seo ee 19 
Caryavalbammermue meme ao sees er ses 20 
Populus grandidentata’./1........... 3 
XCEL TL STU eee pen cososagen Se isso shone’ 4 
WIKscibS aiinesolene,- “So,  sdedooncsosar 3 
Juglans/cinereaw, 262. Se. Jon #806 

The tree growth in the valleys of one 
of the smaller streams may be seen from 
the following table. The soil is a yel- 
low loam with a good deposit of humus: 

Species. Per cent 

Quercusmmacrocarpa, 22) <p 22. 13 
Ouercusitinctoriasi)s))se eee 26 
INU AKINORI. Soe Saad a soanobne Peres 2 
ACCOR 1 gringo ete eos Be en rae 7 
NUP laAnS MoT A eee | eee ce en. fhe, 15 
Fraxinus viridis 6 nicetiaves(oi-wi=Neleltatenele: sila (6\/a/s\ ss eve 

Carya amara.(j:. .... 

Growth of trees on a sunny south 
slope, yellow clay soil: 

Species. Per cent 

Ouercusitinctoriavensci.. seer onc cee co. 35 
Cay ArDAc ee rcs si iayels «f Seo a-a ear hice 42 
WilnnuIstanericanaes. ee) le 12 

On sandy alluvial drift, Pettibone 
Island : 

Species. Per cent 

INCETESACCHATNILITIO See Een ee eee te, 42 
Populusmonilifera so... ck sees 8 
Wilmmuseanreri cana seer nr). sec. 34 
Bermlayatora care Eee hs es ue. os 16 

Black sandy drift soil along the Kick- 
apoo in Hemlock grove : 

Species. Per cent 

Tsugacanadensissy fiw 0. erie ses. 26 
Betulavlentagereny ees sec. Meee nic 31 
Betularpapymteran. S23: 6iera:,1. Rectan 5: II 
Juglans cinerea esas. 5. ee ee, 15 
AGEL, NIGH epee ee. 35 so eRe 12 
Quercus macrocarpa. 
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In western Wisconsin the following 
forest formations can be recognized : 

. The river formation. 

. The sandy upland. 

. The valley formation. 
a. Uplands. 
6. Bottoms. 

4. The ridge. 
5. The tamarack. 

= 

WN 

1. The River Formation.—The more 
important species found along the largest 
streams like the Mississippi, La Crosse, 
and Black are the following: Soft ma- 
ple (deer saccharinum), American elm 
(Ulmus americana), river birch (Betula 
nigra), green ash (/raxinus viridis), 
cottonwood (fopulus monilifera), al- 
mond-leaved willow (Salix amygauin- 
des), swamp white oak ( Quercus bicolor), 
and hackberry (Ce/fis occidentalis). 

Table Showing Percentage of Species. 

Species. Per cent 

INGE SCC CVGTNENTN Sa ogg0dcsccags0e0058 37.6 
Deb bite AbaOliConn oouodebosaue ose oec 11.6 
Betula migra yy ithe eee Soe eee 
Populus moniliferat./ tke. ce. t wee 9.3 
Wilmmmsramericatiane ae ese mere eee 

2. The Sandy Uplands.—The sandy 
uplands represent the ancient beaches. 
There is very little humus on the sur- 
face, the soil consisting of fine sand. 
The surface water penetrates very rap- 
idly and dries out very soon. Several 
feet below the surface there is always 
moisture. The species of trees found 
here are neither abundant nor large, 
the trees usually being stunted, and oc- 
cur in open groves. The following 
species occur: Scarlet oak (Quercus 
tinctoria), green ash (fraxinus viridis), 
burr-oak (Quercus macrocarpa). 

3. The Valley Formation.—The val- 
leys consist of alluvial bottoms along the 
smaller streams with an upland for the 
most part of side hills. These hills are 
dry on the exposed sunny sides, while 
on the north slopes they are moist. 
Toward the base of the hills the soil is 
usually free from rocks, though near 
the top the soil is often very rocky. 
The soil near the bottom is a black allu- 
vium mixed with a little sand. The 
upland consists of a yellow loam over- 
laid with a black sandy humus. Fol- 
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HILLS ONCE COVERED WITH TIMBER DOWN TO ‘THE BANK OF THE MARSH. THIS HILI, HAS 

BEEN BADI.Y WASHED AWAY, OWING TO THE DENUDATION OF 

TIMBER IN ‘THE VALLEYS ABOVE. 

lowing are some of the percentages of 
the different trees at different places. 

On State Road Coule : 

Species. Per cent 

Onuekeusitinctoria. -..2.....: =i 
QE) POS -TuSe) Ss aoa j a2 
(Die / i) 2102) ee ea 27 
Wilnaasjamericana... ...... IO 
BEetmanpapyritera 22) 4......8 6+ 10 
Negundo aceroides. ....... 2 
RoOpwlismtremuloides. 5.22 so. .4 20. 3 

South and west and east slope, Kicka- 
poo Valley, bank of stream : 

Species. Per cent 

AGG? DY GCS: GOVE See 4 
Crategus tomentosa ........ .....-. Hos) 
SRMARAUTIEMICATIAN C25. . 2. cece access 2 
“CONC, QuLCEYS 5 0 ea 2 
_) Se CiiG tr 10 
BUIYSATHICIICATIA. 2. 0.2. .-0-- see eee 8 

Species. Per cent 

ANS bez CADTEISNGGs oe coved sacs 9onobS B2 
Betulaglentare te tees oer serio ee ere 35 
Ropulusstrenulordesseepneereaee enter Tee 

a O uercus macroCcarpa.............. 

The more important shrubby plants 
found here were Corylus rostrata, Alnus 
incana, on the banks of the stream, 
Ribes cynosbati, Prunus virginiana, Ru- 
bus strigosus, Acer spicatum, Sambucus 
vacemosa, Taxus canadensis, Cornus 

alternifolia, and C. circinata. Of the 
herbaceous plants, Witchella repens, Py- 
rola rotundifolia, Epig@a repens, Adian- 
tum pedatum, Ranunculus recurvatus, 
Mitella diphylla, Phegopteris dryopteris, 
Aralia racemosa, Sanguinaria canaden- 
sis, Campanula rotundifolia, Circa al- 

pina, Viola cucullata. 
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Southeast dry slope Kickapoo River : 

Species. Per cent 

Prunnsisecotinasseere ee a at > Seo 9 
Ropultisitcemmlordesmaerin) see ce te 48 
Quercusmnacrocanpameieic oe eine eee 18 
@uercusitinctonianeree marae ciesa: 21 
Wilms eiilvat rere ics tices Stee ei es 2 
ENGL ATA SHUT ease ate trcte eer steicletiehe ors 2 

The shrubby undergrowth consists 
principally of Cornus candidissima, Pru- 
nus americana, P. virginiana and Rubus 
StVLZosUus. 

North slope Kickapoo River : 

Per cent 

20 

Species. 

ANGER Mig TUM!) pores" ot 
ANCSSr sq ullaye heel feo'g tcp Oo BOS ucla UUOLaUGbEe 
Populus grandidentata ........ 
Populus tremuloides...... 
Betula papyrifera ......... 
@Ouercusvallbat aerate veer 
Quercus rubra 
Quercus tinctonasrie 
Quercus macrocarpa...... 
Ulmus fulva...... 

en | Carpinus americana. 
Fraxinus americana, 
Prunus serotina. 
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The shrubby undergrowth consisted 
of Amelanchier canadensis, Prunus penn- 
sylvanius, Corylus americana, Rubus 
strigosus, and the herbaceous vegetation 
of Actea spicata, var. rubra, Mitella 
diphylla, Brunella vulgaris, ola pube- 
SeCHS Ie halictrum dioicum. 

Table Showing Rate of Growth of Hemlock 
( Tsuga canadensis). 

: Diameter Height 
No. of tree: ininches. in feet. 

1 Dor Nn aE a OS ce) 33 64 
Distés ate atigetansianeve ayererticce Gk a akerePee 36 50 
BL astdicibn os aha sa neitons lagehttoila oa eile Co tees WA 8 
Aicuscyeletenok: pore ea ence Reaper eae 4 Io 

IA ee ete holst Moab orc Tay 12 
Oi Saks ae ee ome een ae Vy 10 
TARAS AOAC 7 SOOO ROC \ Io 

Scat eee ee ee eee 44 Io 

OS eis eta per eee ences Rete ate 6 30 
LO cae Wy sentence eteee Melehebeysomee eel oe 5 4o 
LT: ioheysics wth ast Mander pues ees are 10 50 
TD ota Sac, ee Renan un ee 14 4o 
GA Pio rae LE REA Sie Dae cee 45 

The above table represents simply 
second growth. Most of the trees have 
appeared since the trees were cut thirty 

A WOODLOT CONSISTING OF WHITE OAK, Populus tremuloides, AND P. grandidenta. THIS IS 

SITUATED IN VERNON COUNTY, WISCONSIN. 
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years ago. The larger were probably 
small trees when the ground was cut 
overthirty yearsago. The smaller trees 
have grown an average of 7.2 inches in 
height and .1 inch in diameter per 
year. ‘This is not a very good growth, 
but this species makes better progress 
after the first ten years than before. 

Size of Cherry Birch ( Betula lenta). 

Batak tree. Diameter Height 
2 in inches. in feet. 

MPU es ote tees alee 12 4o 
Che cot O10 ORG CIC Ay Sean OU ACRORORCC iciiraen 1 Io 

3. 00.6 0 eee eee I IO 
As oocc 6 OBR OE IIS es 12 
RPM esis) Tague cava eieiebere ce 2 14 
On. 3 01010 1 CS ae eee ares ee 8 4o 
Ws o.i)'6 SOR Ee ae 4 05 

The cherry birch grows quite rapidly 
and makes a good cover for the hemlock. 
The average increase in height for the 
years I90I—I902 was 12 inches. 

Size of Other Trees. 

species ee 
jslansicitereas. ji... .5.. es) eo 18 
SPrslansiCime;nrea ss wc oe. ek ek sc 3 18 
uslans cinerea........ .......- 3 18 
PVCEMBUIMEMIM. 05.6.0. el ees (TLS 12 
ASUS: 1 Cg 0 Ke) 35 

North slope of one of the branches of 
the Kickapoo River : 

Species. Per cent 

EAMMISESEKONDUS each bo kif vais seis sb seie eee ss 27 
SettameeRICANA. fo cs esac 4 hee sa ee ce 29 
Peetemanytlera....... 0... 2.6... es 9 
Wuwercus macrocarpal. 25. 65065 bv. 4 
(ONETCHS GIB Aas oR 4 
(USTED TUL See 
QUGROMS TCO) cE eee ee I 
Carpinuscaroliniana.:.::......... 7 
EOPMMtsmeremmlOides. ).0 5.3 s...6s ess I 
CCIMMIS MIN 0.2 S65... 9 
JES (ONOIINS) SRO a OF Qa Gea ee ae eee 3 
Sralceeusitomentosa........-.....-..- 3 

The shrubs found as an undergrowth 
of this formation consist chiefly of the 
following species: Hazelnut, Corylus 
americana, beaked hazelnut, C. vostrata; 
Viburnum lentago, Salix humilis, Dier- 
villa trifida, Lonicera sullivantii ; on the 

more sandy slopes, dry exposed situa- 
tions, the Vaccinium pennsylvanicum. 

Of the herbaceous vegetation the fol- 
lowing plants are more or less frequent: 
Flieracium canadense, Mitella diphylla, 
Geranium maculatum, Dodecatheon mea- 
dia, Pteris aquilina, Oenothera fruticosa, 
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Polygala senega, and Comandra umbel- 
lata. 

The white pine occurring in this vi- 
cinity was cut-many years ago, but a 
very good stand of second-growth white 
pine has made its appearance along with 
the deciduous trees. It consists, there- 
fore, essentially of a mixed forest of 
white pine, white birch, oak, hornbeam, 
and quaking asp. 

4. The Ridge tormation.—Originally 
the region was covered with a splendid 
growth of hardwood species. ‘The tim- 
ber here was very dense, and to make 

way for farms this fine timber was cut, 
put in large piles, and burned. Some 
of these ridges freqtently contained solid 
bodies of either white or red or black 
oak; hence the common name white-oak 
ridge or black-oak ridge. Most of the 
original timber has long since been re- 
moved, although in a few instances some 
few areas are still remaining. The soil 
consists of a black humus on the surface 
from a few inches toa half foot in thick- 
ness. Underneath the humus isa yellow 
clay soil somewhat tenacious, but well 
adapted for the growth of forest trees. 
The soil, unless renewed by fertilizers or 
pastures, soon wears out, especially so 
since it is much subject to washing. 
During the last fifteen years enormous 
gullies have been formed, especially on 
the sides where the soil was cultivated. 
Such areas are certainly much better 
adapted for the growth of forest trees 
than for cultivated crops. 

The percentage of different species of 
timber varies greatly, depending some- 
what upon the character of the soil. As 
a sample illustration of the kind of 
plants that grow upon soils that are 
somewhat affected by the St. Peter sand- 
stone, the following may serve as an 
illustration : 

RIDGE HEAVY CLAY SOIL. 

Species. Per cent 

Quercus alba...... 
@uercusimubra . 5:2). : 
@Ouercusptinctorias:.\...j.0-- |. 
Populus grandidentata.......... rive Stee 
Carya alba and amara..... 
Populus)tremuloides.2. 3. .- 2... 

In other instances the white oak may 
form 40 to 50 per cent of the growth of 
the native timber. Jn thiscase the soil 
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is heavier. Such species as the red oak 
and black oak also grow in nearly solid 
bodies. 

5. The Tamarack Formation.—There 
is comparatively little tamarack left in 
the region of western Wisconsin ; the 
species Larix americana never was abun- 
dant in La Crosse and Vernon counties 
or in southeastern Minnesota. The 
writer knows of a marsh that is practi- 
cally extinct in Huston county, Minne- 

sota, and of several small marshes of 40 
or 50 acres in extent in eastern a Crosse 
county along what is known as Mormon 
coulé; also another in the La Crosse 
Valley. These marshes were formed 
under somewhat similar conditions. 
Surrounding the marshes are low hills 
consisting of outcrops of Potsdam sand- 
stone. The lower portions of this sand- 
stone are highly retentive of moisture 
and form the base of the water-bearing 

Surrounding these marshes surfaces. 
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one finds considerable 
peat, and, in a few in- 
stances, regular sphag- 
num bogs. Commer- 
cially, the timber has 
been cut for fuel, posts. 
and rails. 

Taking up some of 
the other plants, we 
find that the sandstone 
bluffs usually contain 
considerable quantities 
of the Juniperus com- 
munis. This frequently 
also grows right into 
the marsh. It should 
be noted also that the 
same species is found 
upon limestone rocks. 
Then the white pine 
may or may not ac- 

company the sandy formation surround- 
ing the marsh. 

Underneath the sandstone rocks such 
herbaceous plants as Pella gracilis, As- 
pidium spinulosum, Woodstia tlvensis, and 
W. obtusa, Gerardia grandiflora, and 
Gaultheria procumbens. 

Of theshrubby plants | accinium penn- 
sylvanicum and Diervilla trifida. Bor- 
dering the marshes we find Salix can- 
dida, S. luida, S. discolor,and S. rostrata. 

Where the swamps are being filled up 
the Sa/ix longifolia is beginning to ap- 
pear in great abundance. More scat- 
tered through the tamarack marshes we 
find Cornus stolonifera, Pyrus arbutifolia 
and Nemopanthes canadensis ; also occa- 
sionally the Cypripedium spectabile, Os- 
munda cinnamomea and O. regalis. Oc- 
casionally on the borders of the swamps 
is found the red maple, Acer rubrum, 
which on the hills, however, is extremely 
rare in this state. 
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ce HE forest students have a bet- 
ter time and see more of the 

sights than the people who sit on the 
hotel verandas the greater part of the 
time,’’ remarked a Brooklyn young 
lady who spends the summer each year 
at Milford, Pa. It is invigorating cer- 
tainly, a strenuous camp life, with daily 
tramps through the woods ten to thirty 
miles perhaps; in fact, any distance 
you like. The local press asserts that 
Pike county, of which Milford is the 
county seat, contains more lakes, brooks, 
waterfalls, and other attractions of pic- 
turesque and delightful scenery than 
any other county in the state, and enu- 
merates forty-two points of interest in 
the county and the neighboring Sha- 
wangunk hills of New Jersey. Driving 
and automobiling are facilitated by the 
excellence of the valley roads, which 
are of a quality rarely found in this 
country except in the immediate envi- 
rons of large towns. ‘They are mac- 
adamized with the shale which abounds 
in cliffs along the streams, and are 
harder than an asphalt pavement and 
almost as smooth. 

At Milford the murmur of waterfalls 
and the buzz of the sawmill take the 
place of the steam whistle. One of 
these mills in addition prepares excel- 
sior, and another white oak chair ma- 
terial. Along the river road to Ding- 
man’s Ferry chestnut ties, cut from the 
woods which cover the hills between 
the two villages, are piled at convenient 
landings on the bank of the Delaware. 
These ties are seasoning to be in readi- 
ness for floating down the river to Tren- 
ton and Philadelphia. Outside of the 
flat alluvial land of the river bottom the 
whole region is a timber country, wild 

and rugged, naturally abounding in 
fish and game, and for the most part 
unconquerable by the plow. A better 
place for a forest experiment station 
and summer school would be hard to 
find. 

ADVANTAGES OF THE LOCATION. 

The school is cheaply accessible on 
account of summer season round-trip 
excursion rates from all eastern cities to 
Port Jervis, N. Y., eight miles distant. 
With a few exceptions, the students live 
in a camp, which has a breezy and 
healthful location on the top of a hill 
about a mile west of the village. The 
tents are pitched in the edge of the 
woods, while the new buildings with the 
baseball grounds occupy a clearing on 
the brow of the hill. The abundance of 
cold spring water, and the famous Saw- 
kill swimming pools, where one can 
‘shoot the chutes’’ over one cascade, 

dive, and upon emerging be ready to go 
over the next, help to make this cool 
retreat one of the most attractive places 
in the country to take asummer outing. 

The range in altitude (the cliffs which 
bound the valley rise almost sheer, 
sometimes for about 300 feet, broken by 
deep gorges, through which tumble 
foaming streams that drain the border- 
ing plateau) and the composition and 
water content of the soil are conditions 
which make possible the growth of an 
unusually large number of the trees and 
shrubs of the eastern United States. 
Added to these are the numerous spe- 
cies from the West and from Europe 
and Asia, planted on Mr. Pinchot’s 
spacious grounds. Further opportunity 
is given for comparison of the growth, 
appearance, and habits of related spe- 

*Tllustrations by courtesy of Walter O. Filley. 
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cies, both native and exotic, in the nur- 
sery and plantation of the Forest Ex- 
periment Station, situated just east of 
the large walled garden at Grey Towers. 

THE DAY’S WORK. 

The Summer School of 1904 was at- 
tended by representatives of prominent 
scientific schools and colleges and by 
other men who, in their employments, 
found the urgent need of a more prac- 
tical and accurate knowledge of the 
woods. There was no more earnest 
pupil than a retired physician, who 
wished to become his own forester on 
his timber tracts in southern New Jer- 
sey and western Massachusetts. Those 
with whom the writer talked had read 
Schlich’s Manual of Forestry or other 
literature dealing with forest problems, 
but no amount of text-book study could 
compare in results with the first-hand 
knowledge obtainable through the field 
instruction combined with lectures, 
which constitutes the method of the 
Summer School. 

During the past summer Prof. James 
W. Toumey, director of the Summer 
School; Mr. Arthur H. Graves, and Mr. 
Edward E. Carter were continuously 

DINING HALL. 
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JUNIOR HALL, 
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present, and the classes were so arranged 
that every hour was well occupied. 

Following the morning lectures at 
8.30, given in Stone Cottage, a pretty 
example of Swiss architecture, the 
classes, accompanied by their profes- 
sors, take a tramp through the woods to 
prove by observation the facts they 
have learned and to do practical work 
under the eye of the instructor. When 
Mr. Carter launched the class upon a 
steep hillside and called on its members 
to tell, unsupported by any volunteered 
suggestion, how the instruments by 
which accurate height measurements 
are mathematically obtained should be 
employed, it was amusing to compare 
the different methods proposed by the 
tyro foresters. 

No less perplexing were some of the 
tests in identification of forest species, 
as when Mr. Arthur Graves in one of his 
‘‘examinations’’ pointed out twenty- 
five trees as he strode through the 
woods, calling on, the class without 
collusion to write the common and botan- 
ical name of each. ‘The list included 
three trees of widely varying appear- 
ance, yet of the same species—a small 
red cedar with needle-shaped leaves, 

CLUB HOUSE. 

THE NEW BUILDINGS. 
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AN ATTENTIVE CLASS TO 

-and also small sweet and yellow birches, 
distinguishable mainly by taste. Or 
take the program of a day with Pro- 
fessor Toumey’s class. After the early 
morning lecture on the relation of rocks 
to silviculture, all walked across the 
Delaware River bridge into New Jersey, 
to observe the tilted strata of limestone, 
the character of the dark-colored soil it 
forms, and the greater luxuriance of its 
vegetable growth compared with that 
on the disintegrated shale on the other 
side of the river. Recrossing to the 
Pennsylvania side, the class followed 
the gorge of the Sawkill at the water’s 
edge, observing the layers of shale, 
until it reached the still poorer land 
abounding in boulders of Catskill sand- 
stone and other stone of the glacial 
drift, Professor Toumey directing espe- 
cial attention to the effect of weather, 
water, and tree roots in hastening the 
breaking up of the rocks, and similar 
matters. 

In the afternoon field work in forest 
mensuration or laboratory work in the 
identification of plants occupies the 
time, except on Wednesday and Satur- 
day half-holidays, when baseball reigns 
supreme. The swim before supper is 
seldom missed. 

A FIELD DEMONSTRATION. 

In the evening a bonfire is kindled in 
the open court of the camp, and expe- 
riences of the day are exchanged, which 
provoke the recital of similar adven- 
tures in the widely separated regions 
from which the students are gathered. 
Mr. Gifford Pinchot attended one of 
these informal gatherings, and spoke 
concerning the government forest-re- 
serve policy, the importance of state 
forest maps in controlling forest fires, 
the present attitude of cattlemen and 
sheepmen in regard to grazing on the 
reserves, and current work of the Bu- 

reau of Forestry. Association with the 
professors around the camp-fire is en- 
joyed by the students, and is of much 
practical benefit. Then, with the class 
yell of ‘‘ Ban-zai, Ban-zai’’ (the Japa- 
nese war cry, learned last summer from 
the Jap camp cooks), all would retire to 
a well-earned night’s sleep. 

YALE FOREST STUDENTS AT MILFORD. 

To give more thorough training in 
forest mensuration and silviculture, a 
summer term was this year added to 
the first year of the regular two years’ 
course at Vale. This is separate and 
distinct in both lectures and field work 
from the Summer School. Like the 
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Summer School, this term opens July 1, 
but it continues thirteen weeks, instead 
of seven. The presence of the Juniors 
not only doubles the number of men in 
camp, with consequent quickening of 
general activity and friendly rivalry in 
both scholarly and athletic attainments, 
but it brings the Summer School stu- 
dents in contact with those who are 

SAWKILIL SWIMMING POOLS. 

entering the profession of forestry and 
who for the most part have seen a great 
deal of life in the open. 

Professor Graves was very busy, di- 
recting the studies of the Juniors, pre- 
paring manuscripts relative to forestry, 
and conducting the correspondence con- 
nected with the administration of the 
school. He was ably assisted by Mr. 
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Carter, instructor in forestry, and by 
Mrs. Miller, secretary and librarian. 

Part of the work of the Junior class 
the past summer was the felling of pitch 
pine on the Kinkel estate. Data were 
at the same time secured for a mono- 
graph on pitch pine, similar to that 
prepared in part in the same vicinity 
some years ago for white pine. More 

figures will probably be 
secured by similar treat- 
ment of a tract of 70 acres 
bought by Mr. Pinchot. 
The forest of the Pinchot 

estate was divided intc 
squares by the Senior class 
of the Yale School in theit 
surveying last spring. 
These squares will assist 
in locating sample plots or 
which to make periodically 
measurements of growth 
On the white pine slope be- 
tween the garden and the 
Sawkill River bridge eact 
tree of the different species 
has been numbered anc 
otherwise marked with rec 
paint for identification 
This is the first of a number 
of permanent plots to be 
established here and i1 
other representative re 

gions. 
It was a red-letter day 

for the cause of forest edu 
cation when Mr. James W 
Pinchot gave the Yale For 
est School a summer hom 
on his estate at Milford 
The people of the villag 
welcomed its coming, an 
have watched with mucl 
satisfaction the erection o 
the club house, Junior hall 
and dining hall, whicl 
now house the school. I1 

the village a stone building is bein; 
erected by Mr. Gifford Pinchot, to b 
known as Forest Hall. This will b 
used for the illustrated lectures, whicl 

are open to the public. 

LOCAL INFLUENCE OF THE SCHOOL. 

Along the Delaware River the de 
structive effects of the March floods ar 
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still apparent in the débris upon some 
fields, the deep gullies in others, and the 
absence of bridges. The new wagon 
bridge at Port Jervis has just been com- 
pleted, the crossing the past summer hay- 
ing been made by ferry. The driver here 
points out the spot where on the old 
bridge two spectators were viewing the 
magnificent spectacle when the ice raised 
the bridge from its foundation and 
hurled the men to death in the icy water. 
‘“These floods,’’ he said, ‘‘ are worse than 
years ago, because so much timber has 
been cut on the upper waters of the 
Delaware.’’ And driver and passengers 
alike condemn the removal of the timber 
from a hillside near the Halfway House 
to supply the demands of a sawmill. 

FORESTRY AND IRRIGATION 431 

Indeed, the sentiment of forestry per- 
vades the air in Pike county. The stu- 
dents are everywhere welcomed to fields 
and lawns, and the prohibitive signs to 
hunters and fishermen are evidently not 
intended to restrain the movements of 
the young foresters. One day a party 
was studying forest insects in the woods 
belonging to Monsieur Ragot, the sculp- 
tor. The sound of so many axes soon 
brought a number of ladies from ‘‘ The 
Hermitage’’ to the spot with the in- 
quiry, ‘‘ Who gave you permission to 
cut those trees?’’ When they learned 
the mission of the choppers, the com- 
mittee retired, saying, ‘‘ That’sall right. 
Go right ahead. You know what trees 
to cut, and what not to cut.’’ 

mye TH IRRIGATION CONGRESS. 

OFFICIAL CALL FOR THE TWELFTH NATIONAL 
IRRIGATION CONGRESS TO BE HELD AT El, 
PASO, TEXAS, NOVEMBER 15 TO 18, INCLUSIVE. 

LL who are interested in conserv- 
ing the great natural resources 

of the country, extending the habitable 
area, increasing the products of the 
land, insuring greater stability of pros- 
perous conditions, making occupations 
upon the land attractive, the extension 
of internal trade and commerce, and a 
wider knowledge of a great economic 
movement, which has for its ultimate 
object the upbuilding of an empire 
within the borders of a great nation, are 
invited to attend this Congress. 

The organization of this Congress 
will be as follows : 

The permanent officers of the Con- 
gress, including the chairmen of the sec- 
tions. 

Members of the United States Senate 
and House of Representatives. 

Governors of states and territories. 
Ambassadors, ministers, and other 

representatives of foreign nations and 
colonies. 

Members of state and territorial irri- 
gation commissions. 

Ten delegates, to be appointed by the 
governor of each state and territory. 

Four delegates, to be appointed by 
the mayor of each city of more than 
25,000 population. 
Two delegates, to be appointed by the 

mayor of each city of less than 25,000 
population. 
Two delegates, each duly accredited 

by any chamber of commerce, board of 
trade, commercial club, or other com- 
mercial body. 
Two delegates, each duly accredited 

by any regularly organized irrigation, 
agricultural, or horticultural society. 
Two delegates, each duly accredited 

by any regularly organized society of 
engineers. 
Two delegates, each duly accredited 

by any agricultural college or college or 
university having a chair of hydraulic 
engineering, forestry, or other subject 
related to the general purpose of the 
Congress. 

It is respectfully suggested that in the 
appointment of delegates persons should 
be selected who are sincerely interested 
in and purpose attending the Congress, 
and that appointment be made as early 
as possible. 
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Please have full name and post-office 
address of delegates mailed to Executive 
Chairman, Twelfth National Irrigation 
Congress, El Paso, Texas, that they may 
receivespecial information, which will be 
mailed to each delegate not later than 
October 5, 1904. 

The work of the Congress has been so 
greatly enlarged through the increased 
interest in matters pertaining to irriga- 
tion that the Executive Committee have 
decided to systematize the work of the 
next Congress according to the provis- 
ions in articles 3 and 5 of our Constitu- 
tion; consequently the work of the 
Twelfth Congress has been divided into 
five sections. 

Each section will be conducted by a 
chairman, who will be recognized as an 
eminent authority in his line, which 
insures a thorough exposition of the re- 
spective subjects through the presenta- 
tion of papers, addresses, and discussion 
by the most eminent men interested in 
forestry, irrigation, climatology, and 
their correlated subjects. 

It is confidently predicted that the 
coming Congress will be more highly 
instructive and entertaining than any 
Congress which has preceded it. 

El Paso, the western metropolis of the 
Lone Star State and on the border line 
of Old Mexico, is making preparation 
for the largest Congress, in point of at- 
tendance, which we have ever held. 

A general committee of its ablest citi- 
zens, supported by the unanimous senti- 
ment of the city, is arranging a program 
for the entertainment of the delegates 
which would require too large a space to 
print in this call, but is so unique in 
character as to be interesting and enjoy- 
able to all. 

A comprehensive exhibit of the pro- 
ducts of irrigation will be installed ad- 
joining the great Convention Hall, espe- 
cially constructed for this Congress. 

Irrigation in varigus phases will be 
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shown, which will include mechanics 
and electrical machinery and appliances, 
Ample hotel accommodations can be 

assured to every delegate. 
Special railroad rates have been made 

to apply from all parts of the United 
States to this Congress, the rates being 
the lowest ever made to any convention. 

All newspapers and other publica- 
tions are earnestly requested to give 
wide publicity to this official call and to 
impress upon their readers the far- 
reaching importance of this Congress. 

The vice-president and members of 
the Executive Committee for each state 
are urged to make the provisions of this 
call as widely known as possible and 
insure the largest possible delegation 
from their respective states. 

Every state in the Union is vitally and 
directly interested in the subjects to be 
discussed in the coming Congress. 

In the various sections information 
will be dispensed regarding the increas: 
ing of production by irrigation in the 
Atlantic states, as well as in the Pacific 
section, forestry problems in New En. 
gland and along the Appalachian chain, 
as well as along the Rockies and Sierras. 
engineering applied to protect from the 
devastation by floods, drainage of the 
submerged areas, directing and con. 
ducting the water to its most beneficia 
use, climatology, with special reference 
to the service of the Weather Bureat 
throughout the United States and ‘rura’ 
settlement, with special reference to the 
disposition of the surplus man. 

THE EXECUTIVE COMMITTEE, 
By C. B. BootueE, Chairman. 

H. B. Maxson, Secretary. 
GEN’L COMMITTEE AT Et, Paso 

By W. W. TuRNEY, Chairman. 
A. W. GIFFORD, Secretary. 

_ Approved : 
Ween: CuAR ke 

President and ex-Officio Member 
Executive Committee. 

i fi 
a 
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THE PAST MONTH HAS WITNESSED MANY 
DISASTROUS FIRES IN THE NORTHWEST. 

ONTANA, Oregon, and Washing- 
ton have suffered severely from 

forest fires since the publication of our 
Jast number. Long-continued drouth, 
coupled with a very hot summer, have 
made conditions very favorable for fires. 
The fires reported from Washington do 
not appear to be in the same territory as 
those included in our last month’s rec- 
ord, although generally widespread in 
occurrence. Fires started on the west- 
ern shore of Vashon Island and near 
Lester, Washington, early in August, 
the latter fire proving one of the most 
serious in the state so far this season. 
The country south of Priest Lake and in 
the federal reserve 13 miles from Port 
Angels and near Lake Whatcom was 
also visited by fires more or less severe. 

By prompt action large damage was 
averted from a fire near Foster, Wash- 
ington, and near Colville ground fires 
destroyed crops of wheat and grain. 
Large quantities of dry underbrush gave 
foothold to a fire a short distance from 
Issaquah, which menaced several power 
plants and held up trains on the North- 
ern Pacific, while at one time the de- 
struction of several miles of snowsheds 
and several bridges along that railway 
were in danger from a blaze at Hot 
Springs. In Pierce as well as King 
county smouldering fires gained head- 
way and gave trouble, while a shingle 
mill and dry kiln at Van Zandt were 
destroyed. A child 7 yearsold was se- 
verely burned in attempting to escape 
from a forest fire in Stevens county, and 

careless ranchers who neglected to extin- 
guish log-heaps were responsible for a 
fire that penetrated into the city limits 
of Seattle and destroyed considerable 
lumber and standing timber. 

Locomotive sparks started a blaze in 
valuable timber land two miles west of 
Barlow Pass, on the Monte Cristo Rail- 
road, which damaged one of the North- 
ern Pacific Railroad’s bridges before it 
was put out. In the Copper Canyon 
Valley of the Olympics, the famous 

game country, much trouble was expe- 
rienced in subduing several fires which 
threatened to assume serious propor- 
tions. At Vancouver, Washington, 
soldiers from the barracks assisted in 
quelling a fire at Fourth Plain, which 
destroyed a lumber mill, seven houses, 
and cut lumber, inflicting in all dam- 
age to the extent of $20,000, not in- 
cluding the standing timber destroyed. 
One man is under arrest for alleged in- 
cendiarism in connection with this fire, 
which has rendered twelve adults and 
twenty-three children homeless. On 
the Great Northern line, near Index, 
several days were required to extin- 
guish a fire which caused considerable 
damage. In addition to these forest 
fires mentioned, hundreds of others, 
whose field of damage was only local or 
inconsequential, inflicted damage in 
practically every county of the state. 

A fire which started in the latter 
part of July has, it is estimated, de- 
stroyed some 5,000 acres of timber in 
Montana, in the territory adjacent to 
Kalispell, and has required the com- 
bined efforts of forest rangers and a 
force of men placed at their disposal by 
the Great Northern Railroad to pre- 
vent its spread. On August 21, how- 
ever, a severe rainstorm occurred, 
which, it is said, has practically extin- 
guished most of the fires in this section. 
At Bonita, some 24 miles east of Mis- 
soula, a forest fire of considerable mag- 
nitude was discovered on August 12, 
and at Belton, within the limits of the 
Flathead Forest Reserve, a spark from 
a passing engine is supposed to have 
originated a blaze in the last week of 

July, which is said to have destroyed 

considerable valuable timber. At Ath- 

ens, 17 miles west of Kalispell, a forest 

fire of about the same date destroyed 

hundreds of acres of. patented land 

owned by the state and the Northern 

Pacific Railroad Company. Valuable 

pine timber was damaged by a fire near 

Columbia Falls, and at Whitefish set- 
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tlers narrowly escaped with their lives, 
losing homes and farm buildings. Dense 
smoke, arising from the burning of 
underbrush and green timber at the 
head of Ten Mile Creek, in close prox- 
imity to mining camps, forced miners 
and prospectors to abandon them. 

A campfire left burning by berry- 
pickers in Linn county, Oregon, near 
Lebanon, is said to have originated a 
forest fire, which by August 18 had de- 
stroyed a shingle mill and devastated 
over 30 square miles of valuable timber, 
spreading over a large part of the 
county. Inthe Willamette Valley for- 
est fires in scattered localities caused 
considerable uneasiness and damaged 
a large amount of timber. Scattered 
fires in Douglas county required atten- 
tion on August 19, but little damage is 
reported to have occurred. 

At Junction City, in Shasta county, 
California, a forest fire was reported on 
August 17 to have inflicted consider- 
able damage, and Siskiyou county has 
had some loss through three small fires. 
On Bear River, in Placer county, a for- 
est fire early in the month burned out 
the Rising Sun hoisting works, a stamp 
mill, powder mill, and office building, 
besides destroying several hundred 
cords of wood, and for a time a fire in 
Lytle Creek Canyon, near San Bernar- 
dino, threatened the safety of some of 
the big power plants supplying that 
city with electricity and water. At Ne- 
vada City, in Nevada county, and at 
Loyalton, in Sierra county, incipient 
forest fires occasioned minor damage. 

Forest rangers in Wyoming succeeded 
in stamping out two forest fires which 
threatened to become disastrous before 
considerable damage ensued. They oc- 
curred in the Wind River Mountains, 
near Lander, and at Pinedale, near Fre- 
mont Lake. 

~ On the north fork of Cceur d’ Alene 
River, in Idado, numerous forest fires, 
principally of minor importance, de- 
stroyed a limited extent of timber in 
the first week of August, and a continu- 
ation of the fires near the state line of 
Washington also inflicted damage. 

Apropos of the prevalence of forest 
fires on the state boundary line between 
Washington, Idaho, and Oregon, it is 
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interesting to note also the destructior 
by forest fires in British Columbia, 
where inimense damage has been done. 
In a dispatch to the Chicago Record. 
flerald four lives are reported lost 
through a fire near Vancouver, and the 
loss is placed as high as $60,000,000 
Along the entire eastern side of Van. 
couver Island forest fires were burning 
on August 20, and near Victoria grea 
damage is reported to the standing tim. 
ber. On Valdez Island a clean swat! 
has been cut by the flames, and it wa: 
said that the whole of Hornby Islanc 
was ablaze. At East Kootenay fires o: 
large magnitude were reported, and ai 
Fernie over $200,000 worth of valuablk 
timber was destroyed, including the 

whole season’s cut of logs, and th 
destruction of several mills narrowly; 
averted. 

Reports from Camborne, in the Koote 
nays, indicated a loss of $25,000 throug! 
destruction of mining buildings, offices 
mills, etc. On August 19 Wellington 
B. C., was in danger of complete de 
struction, and grave danger was appre 
hended from the close proximity of : 
large powder magazine to the path o 
the flames. It is understood that mucl 
property was destroyed in the town’: 
outskirts. Nelson, B. C., was threat 
ened ina like manner. The Canadiat 
government also suffered through th 
destruction of 20,000 railway ties in « 
large bush fire in the Temiskaming dis 
trict of Ontario, while in Newfoundlanc 
renewed outbreaks of forest fires de 
stroyed valuable timber. Itis stated by 
the Canadian press that so far this sea 
son $20,000,000 worth of timber ha: 
been destroyed in the interior of New 
foundland by forest fires, and the fire 
in British Columbia are pronounced th 
most destructive since 1896. 

Outside of a small forest fire nea: 
Verdi, Nevada, and one of inconsidera 
ble magnitude on the Gila River Fores 
Reserve of Arizona, no further fires hav 
occurred in the West, and, so far a: 
newspaper reports show, no fires of an} 
magnitude have occurred in the easter 
half of the United States, except nea 
Gaylord, Michigan,where some damag' 
to buildings and crops was sustained lat 
in July. 



Foresters and Inspectors Wanted 
for the Philippine Forestry 

Bureau 

The salaries of Foresters, Assistant Foresters, In- 

spectors, and Assistant Inspectors range from $1,200 

to $2,400 per year. Actual and necessary traveling 

expenses toand from thescene of field work are 
allowed, and while in the field one dollar gold per 

day is allowed for subsistence. 

There are a number of vacancies in the different 

grades, and good men are urgently needed for this 

interesting and important work. 

The work of the Foresters is, to a large extent, 

technical; that of the Inspectors more administra- 

tive and less technical. 

Examinations will be heldin different parts of the 

United States about July : and November 1. For 

detailed information apply to the Bureau of For- 

estry, Washington, D.C., or to the Bureau of Insular 

Affairs, War Department, Washington, D.C. 

Foresters and Inspectors now in the Philippine 

forest service and having from two tothree and a 

half years’ service, find the work very attractive, 

instructive, and healthful. 

Copies of the Philippine Civil Service Manual may 

be obtained from the Bureau of Insular Affairs, War 

Department, Washington, D. C. 

The reports, bulletins, and other publications of 

the Philippine Forestry Bureau should be read by 

all desiring to enter the service. Copies may be ob- 

tained by addressing the Forestry Bureau, Manila, 

i 
Is indispensable to sportsmen, 
prospectors, engineers and surveyors 

The Marble 
Safety Pocket Axe 

Is all that the nume implies—an axe, a safe 
axe, and a pocket axe—light enough to carry 9m 
in the pocket, heavy enough to fell a tree; 
blade protected by metal shield when notin use. 

Price, $1.50 and $2.50 
From your dealer or direct from the maker. 
Send for Catalogue 13 

MARBLE SAFETY AXE CO., 

» Gladstone, Mich, 

Learn Advertising at Home 
Send 10 cents, stamps or silver, for sample 
copy White’s Class Advertising. Tells 
how to advertise to reach rural people. 

Frank B. White, Counselor at Advertising 
At It 17 Years goo Caxton Bldg., Chicago 

“LAND SCRIP” 
Safe, quick, economical method of acquiring 
yvovernment land. 

HUGO SEABERG, Raton, N. M. 

In writing advertisers kindly mention 

ADVERTISERS 

FIND 

FORESTRY AND IRRIGATION 
A GOOD MEDIUM 

LAUGHLIN 
FOUNTAIN 

PEN 

The Best at Any Price ~ 
Sent on approval to 
responsible people. 

A Pecket Companion of 
never ending usefulness, a 
source of constant pleasure 
and comfort. 

To test the merits of 

Forestry and Irrigation 
as an advertising medium 
we offer your cholce of 
these popular styles super- 
for to the 

$3.00 
grades of other makes for 

only 

a v v 

iol 

Unconditionally Guaranteed 
Pre-eminently Satisfactory. 
Try ita week, if not suited, [iy 

we buy it back, and give you 
$1.10 for it (the additional ten 
cents is to pay for your trouble 
{n returning the pen). Weare 
willing to take chances on you 
wanting to sell; we know pen 
values—you will when you 
have one of these. 

Finest quality hard Para rub- 
ber reservoir holder, 14k. Dia- 
mond Point Gold Pen, an 
desired flexibility in fine, med- 
ium or stub, and the only per- 
fect ink feed known to thesci- 
ence of fountain pen making. 

Sent postpaid on receipt of $1.00 
(Registration, Se extra.) 

This great Special Offer is 
good for just 30 days. One of 
our Safety Pocket Pen Hold- 
ers free of charge with each 
en. 

: Remember—There is No 
“just as good” as the Laughs 
lin: insist on it; take no 

chances. . 
State whether Ladies’ or 

Gentlemen’s style is desired. 
Illustrations are full size of 
complete article. Address 

LAUGHLIN MFG. Co., 

841 Griswold St , 

Detroit. Mich. 
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KINSTLER WAR BAG 
For Sportsmen, Campers, Etc. 

Holds as Much as a Trunk 

Weight, 334 Pounds 

A Valise on the Cars 

A Pack-Bag in the Woods 

Send for Circular “*D”’ 

J. KINSTLER, 126 Oak St., Chicago, Ill. 

RADIUM 
Orders should be addressed to 

Prof. J. A. MATHIEU 

Electricity Building 
French Section Block 34 

World’s Fair 

They will be filled from stock re- 
ceived from the Paris Ella Labora- 
tory, placed under Prof. Curie’s 
supervision. 

Also orders taken for Induction 
Coils and Wireless Telegraphic ap- 
paratus for 200-mile distance. Bat- 
fenles, etc. 

DEPARTMENT OF THE INTERIOR, U. S. GEOLOGICAL 
Survey,.RECLAMATION SERVICE; WASHINGTON, D. C., 
Aveusr 16, 1904. Sealed proposals, in duplicate, 
will be received until 10 o’clock a. m., September 
22, 1904, at the office of the U. S. Reclamation 
Service, Chamber of Commerce Building, Denver, 
Colorado, for the construction and completion of 
a telephone system about twenty-eight miles in 
length, in connection with the Uncompahgre 
Valley Reclamation Project, near Montrose, Colo- 
rado. Specifications, forms of proposal, and par- 
ticulars may be obtained after August 20, 1904, by 
applying to A. L. Fellows, U.S. Geological Survey, 
Chamber of Commerce Building, Denver, Colo- 
rado, to the Engineer of the U. S. Reclamation 
Service, Montrose, Colorado, or to the Chief Engi- 
neer of the U.S. Reclamation Service, Washington, 
D. C. Each bid must be accompanied by a certi- 
fied check payable to the order of the Secretary 
of the Interior for 2 per cent. of the contract price 
as a guaranty that the bidder will, if successful, 
promptly execute a satisfactory contract and fur- 
nish bond in the sum of 50 per cent. of the con- 
tract price for the faithful performance of the 
work. The right is reserved to reject any and 
all bids and to waive technical defects if the 
interests of the Government require it. Bidders 
are invited to be present. Proposals must be 
marked ‘‘ Proposals for telephone system, Uncom- 
pahgre Valley Project, Colorado.”’ Tuos. Ryan, 
Acting Secretary. 

A Farm For You 
ARE YOU SATISFIED AT HOME? Or do you 
wish to better yourself > You should investigate what the 
San Joaquin Valley of California has to offer 
hustlers. In that great valley is grown nine-tenths of the 
U.S. raisin crop, and millions of gallons of wine are made 
yearly. You can profitably raise almost everything there. 
Good farms at cheap prices. Low-rate colonist excursions 
in March and April on the Santa Fe. Write for pamphlets 
to Gen. Pass. Office, A. T. & S. F. Ry., Chicago. 

GCatif or nia 

50 YEARS’ 
EXPERIENCE 

TRADE MARKS 
DESIGNS 

CopPyYRIGHTS &c. 
Anyone sending a sketch and description may 

quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly confidential. Handbook on Patents 
sent free. Oldest agency for securing patents. 
Patents taken through Munn & Co. receive 

special notice, without charge, in the 

Scientific American. 
A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms, $3 a 
year ; four months, $1.° Sold by all newsdealers. 

MUNN & Co,2218r0a0ay, New York 
Branch Office, 625 F 8t.. Washington, D.C. 

DEPARTMENT OF THE INTERIOR, UNITED STATES 
GEOLOGICAL SurRVEY, RECLAMATION SERVICE, WASH- 
tneton, D. C., Jury 29, 1904. Sealed proposals, in 
duplicate, will be received at the office of the 
U. S. Reclamation Service. at Montrose, Colo- 
rado, unti! 10 o’clock a.m., October 5, 1904, for 
the construction of the Gunnison ‘Tunnel and 
approaches, involving 30,000 linear faet, more or 
less, of tunnel and about 120,000 cubic yards of 
excavation in open cut at the lower portal, the 
same being a portion of a system for the diver- 
sion of about 1,300 cubie feet of water per second 
from the Gunnison River to the Uncompahgre 
Valley, Colorado. Specifications, form of propo- 
sal, and plans may be inspected after August 10, 
1904, at the office of the Chief Engineer of the 
U.S. Reclamation Service, Washington, D. C., at 
the office of the District Engineer, U.S. Recla- 
mation Service, Chamber of Commerce Building, 
Denver, Colo., or at the office of the U.S. Recla- 
mation Service, Montrose, Colo. Each bid must 
be accompanied by a certified check for $10,006, 
payable to the Secretary of the Interior, as a 
guaranty that the bidders will, if successful, 
promptly execute a satisfactory contract and 
furnish bond in the sum of $150,000 for the faith- 
ful performance of the work. The right is re- 
served to reject any or all bids, and to waive 
technical defects, as the interests of the service 
may require. Bidders are invited to be present. 
Proposals must be marked ‘* Proposal for the 
construction of the Gunnison Tunnel, Uneom- 
pahgre Valley Project.’ THos. Ryan, Acting 
Secretary. 

In writing advertisers kindly mention FORESTRY AND IRRIGATION 
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Seed sprouts in a few days after falling, and must 
be gathered immediately. To obtain best results it 
should be planted as soon thereafter as possible. 

Naturally, seed of this character must be reserved in advance. 
lect but few seeds in excess of.the amount ordered of any kind. 

In fact, we col- 
For this reason 

it is well, to avoid disappointment, to place ordersearly. Send for seed catalog. 

Thomas Meehan SG Sons, Inc., Dreshertown, Penna. 
Nursery Lane 

Nurserymen and Tree Seedsmen 

ADVERTISERS 

FIND 

FORESTRY AND IRRIGATION 
A GOOD MEDIUM 

READ 

Irrigation in the United States 
By FREDERICK HAYNES NEWELL 

Chief Engineer U. S. Reclamation Survey. 

The book of authority on the most logical expan- 
sion question before our people. 

Price $2.00, postpaid to any address. 

Address: FORESTRY AND IRRIGATION 
Washington, D. C. 

DID YOU EVER USE 
PRESS CLIPPINGS? 

Do you want. everything printed. in the news- 
paper, magazine, and trade press of the United 
States and Canada on any particular subject? 

Send us your order describing what you want us 
to clip, enclose $3, and we will send you our 
service for a month, mailing you daily or 
weekly all clippings found on your topic. 

We read and clip about 25,000 publications each 
month. 

MANUFACTURERS can learn where there is a 
market for their goods and how best to 
reach it. 

BUSINESS MEN can obtain reliable tips which 
ean to business brought in on the follow-up 
plan. 

ANYONE can gather all that is printed about 
matters of immediate interest, the latest and 
best thoughts from many sources, 

United States Press Clipping Bureau 
147 Fifth Ave., Chicago, U.S. A. 

Send stamps for our booklet. 

ORCHIDS ORCHIDS 

Weare the largest Orchid growers in the 
Mmitedistatesyes sn) cuesh cs) Soe 

Our illustrated and descriptive Catalogue 
of Orchids is now ready and may be had 
Onjapplication = sso ash ce seas) s)he 

Orchid Growers LAGER & HURRELL 
and Importers... SUMMIT,N. J. ::::: 

FORESTRY AND IRRIGATION 

can furnish any book published at reg- 

ular prices. Consult us before buying 

NUT TREES 
At Wholesale Prices Direct to the Planter. 

Also June Bud Peach Trees. 
Send for Catalogue. 

OAK LAWN NURSERY 
HUNTSVILLE, ALA. 

Foresters and Botanists will find profit 
and pleasure in 

Important Philippine Woods 
The standard reference book for Philippine 
forests. By Capt. G. P. AHERN, Chief of Philip- 
pine Forestry Bureau. 42 large colored plates. 

Price, $3.00. 

Forestry and Irrigation Book Dept. 

me.. PAPER | that this publication is printed 

. on is furnished by 

R.P. Andrews & Company anc.,, Washington 
Sole Agents in the District of Columbia for the 

West Virginia Pulp and Paper Company 

the Largest Manufacturers of Book Paper in 

the world. 
IF IN NEED, DROP THEM A LINE \, 
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THE GRAND VIEW 

LAKE PLACID, 
Newt. 

The Finest Hotel 

on the 

Most Beautiful 

of the 

Adirondack Lakes 

Offers every 
inducement as an 

Ideal Summer Resort 

For full information 

address 

HENRY ALLEN, 
Manager, 

Lake Placid, N, Y. 

CALIFORNIA 
and all the great West described in Sunset Magazine in 
a way that delights every reader. Not alone are the 
Scenic, Social, and Literary sides of the West shown, 
but the great Industrial side—the side on which open 
the doors of Opportunity—is set forth with compelling 
interest. You will find Mrar in Sunset, as well as 
plenty of Sauck in the way of stirring Western stories. 
Kvery number illustrated with beautiful halftones. By 
the copy, 10 cents; by the year, $1.00. All newsdealers 
handle it. Published monthly at 4 Montgomery St., 
San Francisco. 

MAGAZINE 
In writing advertisers kindly mention FORESTRY AND IRRIGATION 



National 

Irrigation 

Association 

Chicago, New York, Washington, 
1707 Fisher Building. 17 Battery Place. 5 and 6 Glover Building. 

@eFrrickl RS. 

THOS. F. WALSH, Washington, GEORGE H. MAXWELL, Chicago, 
President. Executive Chairman. 

JAMES H. ECKELS, Chicago, CHARLES B. BOOTHE, New York, 
Treasurer. Chairman Executive Council. 

Guy E. MITCHELL, Washington, 
Secretary. 

The objects of the Association, as set forth in its Constitution, are as follows: 

1. The adoption by the Federal Government of a permanent policy for the reclamation 
and settlement of the public domain, under which all the remaining public lands shall be 
held and administered as a trust for the benefit of the whole people of the United States, 
and no grants of the title to any of the public lands shall ever hereafter be made to any 
but actual settlers and homebuilders on the land. 

2. The preservation and development of our national resources by the construction of 
storage reservoirs by the Federal Government for flood protection, and to save for use in 
aid of navigation and irrigation the flood waters which now run to waste and cause overflow 
and destruction. 

3. The construction by the Federal Government of storage reservoirs and irrigation 
works wherever necessary to furnish water for the reclamation and settlement of the arid 
public lands. 

4. The preservation of the forests and reforestation of denuded forest areas as sources 
of water supply, the conservation of existing supplies by approved methods of irrigation 
and distribution, and the increase of the water resources of the arid region by the investi- 
gation and development of underground supplies. 

5. The adoption of a harmonious system of irrigation laws in all the arid and semi-arid 
states and territories under which the right to the use of water for irrigation shall vest in the 
user and become appurtenant to the land irrigated, and beneficial use be the basis and the 
measure and limit of the right. 
_ 6. The holding of an annual Irrigation Congress, and the dissemination by public meet- 
ings and through the press of information regarding irrigation, and the reclamation and settle- 
ment of the arid public domain, and the possibilities of better agriculture through irrigation 
and intensive farming, and the need for agricultural education and training, and the creation 
of rural homes as national safeguards, and the encouragement of rural settlement as a remedy 
for the social and political evils threatened by the congestion of population in large cities. 
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TROPICAL FORESTRY and HORTICULTURE 
Reports and working plans for estates in Southern Florida, Ba- 
hamas, Cuba, Isle of Pines, Porto Rico, and neighboring regions 

THE POMELO, OR GRAPE FRUIT, THE FAVORITE OF ALL BREAKFAST FRUITS, FOR 
WHICH THE SOUTHERNMOST PART OF THE PENINSULA OF FLORIDA IS FAMOUS. 
FOR THE PRODUCTION OF THIS PROFITABLE FRUIT THIS REGION HAS NO RIVAL 

Tropical forest lands bought and sold & Villa sites and grove land 
for sale in Biscayne Bay region * Write for prospectus .* Address 

JOHN GIFFORD, Princeton, N. J., or Cocoanut Grove, Dade Co., Fla. 



ORGANIZED APRIL, 1882 INCORPORATED JANUARY, 1897 
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American Forestry Association 
OFFICERS FOR 1904 

President 

Hon. JAMES WILSON, Secretary of Agriculture 

First Vice-President Secretary 

Dr. B. EK. FERNOW, Ithaca, N. Y. EDWARD A. BOWERS, New Haven 

Treasurer, OTTO LUEBKERT, Washington, D. C. 

Directors 

JAMES WILSON HENRY S. GRAVES EDWARD A. BOWERS WILLIAM IL. HALL 

B. E. FERNOW HENRY GANNETT OTTO LUEBKERT F. H. NEWELL 

WILLIAM S. HARVEY GEORGE P. WHITTLESEY GIFFORD PINCHOT 

Vice-Presidents 

SIR H. G. JoLY DE LOTBINIERE, Victoria, B. C. CHARLES W. GARFIELD, Lansing, Mich. 
CHARLES C. GEORGESON, Sitka, Alaska. SAMUEL B. GREEN, St. Anthony Park, Minn. 
WALTER S. FLEMING, Auburn, Ala. WILLIAM TRELEASE, St. Louis, Mo. 
B. A. FOWLER, Phoenix, Ariz. CHARLES E. BESSEY, Lincoln, Neb. 
THOMAS MCRAE, Prescott, Ark. FRANK W. ROLLINS, Concord, N. H. 
Wo. R. DUDLEY, Stanford University, Cal. JOHN GIFFORD, Princeton, N. J. 
W. G. M. STONE, Denver, Col. | WILLIAM F. Fox, Albany, N. Y. 
WALTER MULFORD, New Haven, Conn. C. A. SCHENCK, Biltmore, N. C. 
Wm. M. CansBy, Wilmington, Del. Wm. R. LAZENBY, Columbus, Ohio. 
THOMAS F. WALSH, Washington, D. C. JOHN FIELDS, Stillwater, Okla. 
ELIHU STEWART, Ottawa, Ont. J. T. RoTHROCK, West Chester, Pa. 
E. F. SKINNER, Escambia, Fla. GEO. PEABODY WETMORE, Newport, R. I. 
R.. B. REPPARD, Savannah, Ga. | Wm. L. BRAY, Austin, Texas. 
CHAS. DEERING, Chicago, II. GEORGE AITKEN, Woodstock, Vt. 
jouEs Troop, Lafayette, Ind. _ D. O. NourSE, Blacksburg, Va. 
HOMAS H. MACBRIDE, Iowa City, Iowa. } ADDISON G. FOSTER, Tacoma, Wash. 

JOSEPH R. BURTON, Abilene, Kansas. A. D. Hopkins, Morgantown, W. Va. 
S. C. MASON, Berea, Ky. FRED WEYERHAUSER, Chippewa Falls, Wis. 
LEWIS JOHNSON, New Orleans, La. Wm. LITTLE, Montreal, Quebec. 
EDWARD L. MELLUS, Baltimore, Md. GEo. P. AHERN, Manila, P. I. 
JoHN KE. Hoss, North Berwick, Me. Wm. R. CASTLE, Hawaii. 
FRANCIS H. APPLETON, Peabody, Mass. | J. H. McLeEaryY, San Juan, P.R. 

Annual Dues, $2.00. Life Membership, with exemption from further dues, $100.06 

Sustaining Membership, $25.00 a year 

FORESTRY & IRRIGATION is the official organ of the Association, and sent regularly to ali members 

APPLICATION FOR MEMBERSHIP 

To Mr. EDWARD A. BOWERS 

Secretary American Forestry Association 

Box 346, New Haven, Conn. 

DEAR SiR: I hereby signify my desire to become a member of the American 

Forestry Association. Two dollars ($2.00) for annual dues enclosed herewith. 

Very truly yours, 

Name 

P. O. Address - 



RIVERSIDE FOUNDRY AND MACHINE WORKS 

SOLE MANUFACTURERS OF 

WHITMER 
Deep Well Pump Head 

> 

* 

TUT 

0 wh de aaa ig 

NEW DESIGN IN PUMP CONSTRUCTION 

FEW WORKING PARTS #« UNIFORM FLOW 

OF WATER ~ SAVING OF 30-40 PER CENT. 

IN POWER ~~ Write for FULL INFORMATION 

WORKS AND OFFICE 

RIVERSIDE, CALIFORNIA 
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W.E. HOYT, G. E. P. A. 

335 Broadway, New York, N. Y. 

A Trip Through 

Yellowstone Park 
is what everyone hopes to have—some day. It is the most wonderful trip 
in the world. There are more than 3,000 square miles of weird, marvelous, 
unimaginable things that can be seen nowhere else; therefore if one ever 
sees them one must go to the Park, in the heart of the magnificent Rockies 
with snow-tipped peaks all around. If Old Faithful geyser, a Paint Pot, 
Mud Volcano, or Emerald Pool were to be found in Lincoln Park, Chicago ; 
Central Park, New York; or Fairmount Park, Philadelphia, the people 
would flock to see it or them by tens of thousands. For a very small sum, 
comparatively, all these and hundreds more of nature’s unduplicated mar- 
vels can be seen between June 1 and September 30 of each year, and one 
will enjoy, to boot, the best coaching trip in the country. 

The Northern Pacific folder on Yellowstone Park, just issued, is a new, 
right up to date, finely illustrated dissertation on this Yellowstone Park 
trip. It is not descriptive, but deals with the detailed, technical matters 
everyone needs to know about such atrip. It tells all about the hotels, the 
stage coaches, the roads, the cost of the tour, where the geysers, the water- 
falls, the bears, the canyons are, and where the trout fishing is found. We 
have printed thousands of this beautiful leaflet and want everybody inter 
ested to have a copy, and it can be obtained by sending A. M. Cleland, 
General Passenger Agent, St. Paul, Minn., two cents with proper address. 

*‘ Wonderland 1904,” which is a very fine pamphlet of 116 pages, de 
scriptive of the Northwest, including the Park, will be sent for six cents. 

In writing advertisers kindly mention FORESTRY AND IRRIGATION 
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An Invitation from 

California 
You of the Cold Northland: 

O YOU want to escape the severe cold and 

opsofaopsspsops pause opsohsapsopoapuags 

chilling frost of another winter? If so, write us 

for descriptive pamphlets, maps in colors, etc., etc. 

(sent to any address free), and learn of a new land of 

promise and fulfillment, where farmers are making from 

$25 to $40 per acre each year from their farms ; 

where similar farming land, with abundance of water, 

can be had for $30 per acre, easy payments; where 

opportunities are now ripe to buy town property at 

low first prices, where you will probably make from 

100% to 200% on the investment. Wnite us today 

and we will tell you of seven new towns that are just 

now building like magic. : : : : Call on or address 

The Emerson Realty Co. 
Chamber of Commerce Building, 132 South Broadway 

Los Angeles: ::::: California 

Mrleslralarlectantarhrelactretantartreteclertentanlortantsslortants slartentenlentaetanfantentantentartanfertoedantontontsatertaortentortentaatortentactontentactortantaslortentactantantastantentarfentente nfantoctanfentontantentertsntentetantertanterpsrisatssfenteclartentertsntontente de plotted tssosonunerosn soot sonnei soeissf fo i nissosnnunionoeueuo oes cesoisflsffsfsfsesfssfoniosfslebooBefcetefeiedetee psahecps opsahupecpscpecps peshsafs fechas chenpahs chsahcfscpsahehers sa sohs fac poahs oper afe hoapabecpoahscheopsahssscpsaheafs psspscpscfucfsahs fousapepsahoals 
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ALFALFA 
It has been discovered that the 

PLATTE VALLEY 
traversed by the 

UNION PACIFIC 
Possesses immense wealth in alfalfa—greater than all the 

grasses and clovers combined. Asa source of revenue 
alfalfa exceeds all other products. Its growth is 

simply enormous. Three, and sometimes four 
cuttings are made a year. 

EVERY FARMER CAN RAISE ALFALFA 
And if he raises that, he can als» raise cattle, 

sheep, horses and hogs. 

Illustrated publication ‘Alfalfa on Union Pacific,” 
free on applicat_on. 

to ANY UNION PACIFIC AGENT 

E. L. LOMAX, @. P. & T. Ay Omaha, Neb, 

To 

Keep 

Track 

of 

Things 
The Library Bureau Card System enables you to classify facts and information and to 

keep track of various dealings, engagements, accounts, correspondence, documents, loose 
sheets, papers, drawings, clippings, etc., in the most systematic and practical way. 

The desk outfit here shown consists of a quartered oak tray in antique and best shel- 
lac finish, with cover and all fittings, 1,000 numbered cards, and AtoZ guides. Guides 

for the days, weeks, and months will be furnished instead of the alphabetical guides if 
desired. Further information will be given on request. 

LIBRARY BUREAU 
Colorado Building WASHINGTON, D. C. 

Boston New York Chicago Philadelphia London 

In writing advertisers kindly mention FORESTRY AND IRRIGATION. 
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Forest School 
Biltmore, N. €: 

WW 
Theoretical and practical 

instructicn in all branches of 
applied forestry. 

yn for over a hundred years have been uni- W 
m versally recognized as the standard of y 
“ excellence. W Course comprising twelve 

consecutive months can be MW W 
a DE AND SHRUS SEEDS NY entered at any time of the 
“We aim to have the most complete as- 4 year—no vacations. 
m sortment of Native and Foreign Tree and y 2 Object lessons within the 
M$ Shrub Seeds, and have collected for us W J mountain estate of George 
ps annually all the sorts that can be procured. ¥ W. Vanderbilt, comprising 
“& = =OUR CATALOGUE—the 103d succes- W 120,000 acres, where forestry 

has been practiced since 1895. 

NN MN 
For further information 

apply to 

C. A. Schenck, Director 

@ sive annual edition—is the most complete, & 
4’ most reliable and most beautiful of W 
yn American Garden Annuals. We Mail W 

It Free. 

@ J. M. THORBURN & CO. ¥ 
4 36 Cortlandt Street . . . New York ‘4 
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YALE FOREST SCHOOL 
NEW HAVEN, .2-CONNE CTIiC#-@ 

ti 
The course of study in THE YALE FOREST 

SCHOOL covers a period of two years. Grad- 

uates of collegiate institutions of high standing 

will be admitted without examination, provided 

they can show the. requisite knowledge of 

Botany, Geology, and Inorganic Chemistry. 

The Summer School of Forestry is conducted 

at Milford, Pike County; Penna. The session in 

1904 will open July 1st and continue seven weeks gees ida dads - 
For further information address 

Henry S. Graves, Director, New Haven, Conn. 

PRESS OF JUDD & DETWEILER, WASHINGTON, D. C. 



a Copy 00 a Year; 10 cts. $1 1904 OCTOBER, 

D ASHINGTON, PUBLISHED MONTHLY AT 

[pay AE aca ic RIVER FLOODS 



ESTABLISHED IN 1868 

Judd & Detweiler 

Printers 

420-2 Eleventh Street 

1 Washington, 

WE PRINT THIS MAGAZINE 

Field a Stream 
Edited by EMERSON HOUGH 

America’s Illustrated Monthly Magazine of the 

Rop, Gun, DoG, CANOE, CAMERA, CRUISE, Etc: 

Subscription Price, $1.50 per Year 

15 Cents a Copy of all Newsdealers 

The Mysteries of the Mighty 

Amazon River 
EAD the story, graphically penned by 

R explorer ALV TAH D. JAMES, of the dis- 
coveries and facts brought to light by 

‘““RIELD AND STREAM’S”’ exploration party 
in the vast, tropical wilderness drained by the 
Amazon. 
From the day when, on the Pacific coast, the 

ascent of the Andes Mountains began, the thrill 
of the narrative is upon you, and never releases 
its hold until the tale ends at the confluence of 
the great river with the Atlantic, 3,600 miles 
from its source. 

Begin your subscription with the superb 
Christmas Number of 1903, containing the first 
installment of this Amazon story. 

Address the Publishers: 

JOHN P. BURKHARD CORPORATION 

Dept. F. |. 35 West 21st Street, New York 

The 

Overland 

Limited 

alifornia 
the most luxurious train in the world, 
leaves Chicago 8.00 p. m. daily. Less 
than three days to San Francisco. 
Magnificent equipment. Electric 
lighted throughout. 

The Best of Everything. 
Two other fast trains leave Chicago 10a.m. 
and 11.35 p. m. daily, with through service 
to San Francisco, Los Angeles and 
Portland via the 

Chicago & North-Western, 
Union Pacific and 

Southern Pacific Railways 
All agents sell tickets via 

this route. 
Illustrated booklets on 

application to 
W. B. KNISKERN, 

CHICAGO, ILL. 

or E. L. LOMAX, 
OMAHA, NEB. 

OL16 

American Horticultural Manual 

In Two Parts. PartI. Comprising the 

Leading Principles and Practices con- 

nected with the Propagation, Culture, and 

Improvement of Fruits, Nuts, Ornamental 

Trees, Shrubs, and Plants in the United 

States and Canada. By J. lL. Budd, Pro- 

fessor Emeritus in Horticulture in the 

Iowa State College of Agriculture and the 

Mechanic Arts. Assisted by N. E. Han- 

sen," Professor in the South Dakota Agri- 

cultural College. 12mo, xx+41I7 pages, 

107 figures. Cloth, $1.50. 

Systematic Pomology 

3eing Part II of American Horticultural 

Manual, giving a Description of the Fruits 

in Cultivation, largely planted in the 

varied parts of the United States and Can- 

ada, together with those of special prom- 

ise in local parts. 1I2mo, xi+49I pages. 

Cloth, $1.50. 

JOHN WILEY & SONS 

43 and 45 East 19th St. New York City 

In writing advertisers kindly mention FORESTRY AND IRRIGATION 



Searvard University 

Ghe Lawrence 
Scientific School 

Announces the establishment 
of four-years’ programme of 

| Forestry 
leading to the degree of S. B. 
The School offers also profes- 
sional courses leading to the 
degree of S. B. in Landscape 
Architecture, Architecture, 
Engineering, Mining, Geol- 
ogy, Biology, Chemistry, etc. 

Information about require- 
ments for admission, courses 
of study, expenses, etc., may 
be obtained by addressing 

J. L. LOVE, Secretary 

16 University Hall, Cambridge, Mass. 

N. S. SHALER, Dean 

Accurate estimates of standing timber, 

valuation surveys and working plans 

made, and expert advice on any logging, 

lumbering, or forestal Eeposition furn- 

ished by ; 

C. A. SCHENCK & CO., Biltmore, N. C. 
Consulting Forest Engineers. 

Nature Books 
Now is the Time to Read Them 

Spring is here and every normal man 
and woman wishes to get in touch 
with the newly-wakened life out of 
doors. See our list on a following 
page. Whatever isn’t there we can 

‘ procure for you at lowest rates. 

FORESTRY AND IRRIGATION 
BOOK DEPARTMENT 

California, Alta Placer County 

AGASSIZ HALL 

is a boys’ Preparatory School in the Sierra Ne- 
vada Mountains. Its boys are encouraged to 
ride, row, swim, fish, hunt, trap, snowshoe as 
out-of-school aids toward ‘developing healthy 
manhood. 

SE A A EES SESS YES YS, OF AEN SYA 

SCHOOLS | COLLEGES BOF 
—— ee SoS gy 

hoe) laa 

University of a. South 

Sewanee, Tennessee 

Ft 

DEPARTMENTS 

ACADEMIC MEDICAL 

THEOLOGICAL PHARMACEUTICAL 

LAW PREPARATORY 

Ft St 

The University of the South is situated in the 
center of its woodland domain of 10,000 acres, 
on the summit of the Cumberland Mountains, 
2,000 feet above sea level. 

Open from March to December, the academic 
year being divided intothreeterms. Students 
from other Universities may attend the sum- 
mer session, July 3 to September 26, in any 
department. 

The University domain is being lumbered in a 
scientific manner under the direction of the 
Bureau of Forestry, U. S. Department of Agri- 
culture, and an unusual i vere is afforded 
for the preliminary study offorestry. Sewanee 
presents an exceptionally attractive field for 
the study of geology, and forest’ and field 
botany. 

For further information address 

THE VICE-CHANCELLOR 

A Farm For You 
ARE YOU SATISFIED AT HOME>? Or do you 
wish to better yourself? You should investigate what the 
San Joaquin Valley of California has to offer 
hustlers. In that great valley is grown nine-tenths of the 
U. S. raisin crop, and millions of gallons of wine are made 
yearly. You can prohtably raise almost everything there. 
Good farms at cheap prices. [Low-rate colonist excursions 
in March and April on the Santa Fe. Write for pamphlets 
to Gen. Pass. Office, A. T. & S. F. Ry , Chicago. 

California 

In writing advertisers kindly mention Formsrry AND IRRIGATION 



The American Sportsman’s Library 
Under General Editorship of CASPER WHITNEY 

The Only Library of Sports Adapted to the American Reader 

Complete in 20 volumes, at $2 net per volume 

A partial list of Contributors includes 

Theodore Roosevelt, Dean Sage, Edwyn Sandys, Charles F. Holder, 
F. S. Van Dyke, L. C. Sanford, James A. Henshall, Owen Wister. 

The volumes are illustrated by such artists as 

A. B. Frost, Carl Rungius, L. A. Fuertes, Charles L. Bull, Martin 
Justice, C. F. W. Mielatz, and Tappan Adney. 

Published in two series of 10 volumes each, all uniform, the whole set is a remarkable 
epitome of outdoor life, dealt with authoritatively, yet in simple and untechnical lan- 
guage, and in each volume will be found much to interest and instruct the general reader. 

Of the FIRST SERIES, trated by Martin 
those NOW READY are: [= = Tata Justice and Charles 

F. W. Mielatz. 

The Deer Family The Big Game Fishes 
By Theodore Roose- of the United States 
velt and others. Il- By Charles F. Hol- 
lustrated by Carl y ' ) der. Illustrated by Rungius, with maps Chas. F. W. Mielatz 
by Dr. C. Hart Mer- and others. 
riam. 

Salmon and Trout TO BE READY IN THE 
By Dean Sage, W.C. FALL 
Harris, and H. C. 
Townsend. Illus- 
trated by A. B. Frost 
and others. 

Upland Game Birds 

By Edwyn Sandys 
and T. S. Van Dyke. 
Illustrated by L. A. 
Fuertes, A. B. Frost, 
Cc. L. Bull, and oth- 
ers. 

The Water-Fowl 
Family 

By L. C. Sanford, L. 
B. Bishop, and T. S. 
Van Dyke. Illus- 
trated by A.B. Frost, 
L. A. Fuertes, and C. 
EeeBull: 

Bass, Pike, Perch, 
and Others and tackle 

By James A. Hen- By A. W. Money and 
shall, M. D. Illus- others. Illustrated. 

SECOND SERIES —In Preparation 

Photography for the Sportsman Naturalist Baseball and Football 

The Sporting Dog Yachting, Small Boat Sailing, and Canoeing 

The American Race Horse, The Running Horse Rowing, Track Athletics, and Swimming 

Trotting and Pacing Lacrosse, Lawn Tennis, Boxing, Wrestling, Etc. 

Riding and Driving Skating, Hockey, Ice Yachting, Coasting, Etc. 

SPECIAL OFFER 
On’ p, O, This exceedingly interesting and valuable series will be offered for 
ORE EEEG A Oe Pass E = : 

4, %% "ed a limited period upon very liberal terms. Send $4.00 with coupon 
~~”, Pega % cut from this magazine and $1 per month for 36 months thereafter, 
KAI cs i cA S % and we will send you free of all charges the volumes now ready, 

Police “ty, Os %, and the others as they are issued. The books are good to 
es % LPs LY look at, being tastefully bound in dark green cloth, with 

4 %~ _ Se gold ornaments and lettering and gilt top. 

Ghe MACMILLAN COMPANY 

66 Fifth Ave., New York 

The Bison, Musk Ox, 
Sheep, and Goat 
Family 

By George Bird 
Grinnell, Owen Wis- 
ter, and Caspar 
Whitney. Illustrat- 
ed by Carl Rungius 
and others. 

Cougar, Wild Cat, 
Wolf, and Fex 

With many illustra- 
tions. 

The Bear Family 

By Dr. C. Hart Mer- 
riam. Illustrated by 
Carl Rungius and C. 
L. Bull. 

Guns, Ammunition, 

In writing advertisers kindly mention FORESTRY AND IRRIGATION 



LET US BE YOUR 
BOOK BUYERS 

pe pede obo)» 

[* our plan of serving the readers of FoRESTRY AND IRRI- 
GATION we have found so many who have taken advantage 

of our former offer to furnish books on forestry and irrigation 
subjects that we are broadening the scope of our book depart- 
ment so as to furnish any book a reader may want. 

These books are furnished at publishers’ list prices, and 
will be sent postpaid on receipt of price. We save you postage 
and express charges. 

FORESTRY 

Flora of the Northern U. S. and Canada, Britton and Brown (3 vols.).............. $9.00 
OnuraNativesbreeswirarmet yr Keeler: yi) oe eM ee ee Dee oe ole hele ooo wie 2.00 
NoxthyAwerntcan Horests and Forestry, Ernest Bruncken.. 3.2 .055.2..56.. 1s+.-0+-.- 2.00 
WrerNdirondacke spruce sGittord Pinchot....c2-...ce on se ee eee aes 1.00 
Horeserirees;andshorest scenery, G. Frederick Schwanz.a... ose feces ones cies 1.50 
Wiest-American(Gone-bearers, Ji, G. Lemmon... .2.02,..0...2..08662+ eet dees wn. fap 12 OO 
HMowatopvellitheghreesaiG. Lemimom |e...) Mes oc tre ociae eu illus einai buslol sis aiieeiedo.s + .50 
Hlorayomtne: Southern otates, Au We Chapman eos as soe eccenec ce tne eae sae «> 4.00 
SreeuomencyNortherm United States, Ho A. Apgar 5. coe sine cies fee ste ee oe lens 1.00 
Octee National @harsks ey) Olrmy Mitt osc sic ronctot asset event iss enone ules al slareral laeteoe 6 1.75 
Peewee ower ar land. Dame. 6 Brooks) 27) Soe ee Giencsi ers ceo os nines qceleseiate os 1.50 
Studies of Trees in Winter, Annie Oakes Huntingdon... ........ .......+.. eeeee 2.25 
MicMitallnO MM OLAthyAWNSAUGEAY:. . vie cis s/o cio wee ene cletideinte s sistent es @ bales cle atosioummieae 1262 
ACh Cal BH OLES clay LOU Let on Nes <. seists ao Seite Gastepe eee ROSES, GEIR aules aloes. Davelolene A aaiaie oe 1.50 
ORCS EM ATUtiT Gam ALC OW: ith Js ciane ais 1s ctetois ta auses Ato Mens Mime te tees Dic iale Slave apa dere el tte ct date 1.50 
‘Tove Wists 1eshaves (Soba Koy 6 UN es bac) slo) caer Ree ee rine Ionia ih et Gnigtces rts arta nee e 1.00 
miderican Woods, Romeyn B. Hough (in ten parts), per part... .......0-..2+-22008 5.00 
een Lorestry moni Gatlord «(025 6(s Fens ei tio asses cal e hee vise = oo feels sb Dewees 1.20 
Pm bOOK Ol Morestry,,. Filibert Roth 25... Bs yee dada ads cect > sierspeiey ns Glens a bee eo oleie Te25 
MMOS g Gheelmlrees sa Miia Men ROPETS.. sacri sree cise reievelelel = ctetone els cial sNellercrs cielo onels 3.00 
Pei tate nor MOTeSiy wD) Fe HK ELNOW |.1</216 2 Qh eee) a bishale ono sc ye ese acane esas ms 1.50 
Principal Species of Wood, Charles H. Snow........ Areas he beset oante see ee) 
Principles of American Forestry, S. O. Green...... fs RS eee te ita 1.50 
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AMERICAN WOODS 
By ROMEYN B. HOUGH, B.A. 

A publication unique in its illustrations, in that they are actual specimens 

instead of pictures, giving literally ‘‘ sermons in trees ’”’ 

A VOLUME OF “AMERICAN woops” DISPLAYED 

ACH page contains three paper-thin sections of actual wood—transverse, radial, and 

tangential—and as these are nearly transparent, they show clearly the structure. They 

are mounted on strong bristol board, which bears the accurate scientific and popular names 

of each specimen shown, together with the common name in German, French, and Spanish. 
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Ten parts of this great work have been issued and are ready for delivery ; others 

will follow at the rate of one or two parts per year. Each part contains at least three 

specimens each of 25 species, with illustrated text. 

The following are the net prices per part: 

Green or brown cloth, imitation morocco, $5.00. Half-morocco, $7.50. 
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Forestry and Irrigation. 
POT) aX. OCTOBER, 1904. No. 10. 

SPECIAL ANNOUNCEMENT 
AN 

American Forest Congress 
WILL BE HELD AT 

Washington, D. C., January 2-6, 1905 

UNDER THE AUSPICES OF THE 

AMERICAN FORESTRY ASSOCIATION 

This Congress is called to consider the forests in their relation to the great 

industries closely dependent upon them, such as lumbering, transportation, 

irrigation, mining, and grazing, and to forward the conservative use of the forest 

resources of the country, to meet the present and future needs of these great 

industries. 

That this Congress is of national importance is shown by the fact that the 

President of the United States will address it, and has promised to receive its 

delegates ; while the presence of many of the foremost men of our industrial life 

at its sessions assures definite and far-reaching results from its deliberations. 

Altogether, this Congress promises to be the most notable event the forest 

movement in this country has known. Delegates will be present from the gov- 

ernment bureaus having forest and irrigation work in charge; from the various 

lumbermen’s associations ; mining, stockmen’s, and woodworking associations ; 

engineering societies, and many other representative organizations. 

The attendance promises to be the largest that has ever been present at a 

meeting devoted to forest subjects in this country. The official call for the 

Congress will be issued by the American Forestry Association in November ; 

arrangements for special railroad rates are in progress, and information on this 

point, as well as on hotel and other matters, will be announced at an early date 

by the committee in charge. 



NEWS AND NOTES. 

The last session of the 
Louisiana legislature 
passed an act to estab- 

lish a department of forestry to provide 
for the preservation of the forests, to 

prevent and suppress forest fires, and 
see to the reforesting of denuded lands. 

It provides that the register of the 
state land office shall be commissioner 
of forestry, with an addition of $500 
in salary. With him four other citizens, 
serving without compensation, consti- 
tute the state forest commission, which 
shall see to the administration of the 
act. The act provides for fire wardens 
in the various counties of the state and 
a chief fire warden to personally super- 
intend forest-fire control, at a salary of 
$500 a year and his expenses. He is 
empowered to spend not to exceed 
$5,000 per year for fire control, as he 
sees fit, for fire patrol and prevention 
in other ways. ‘The parish fire war- 
dens are to receive $2 a day for time 
spent in this work—two-thirds from 
their parish and one-third from the 
state. The fire wardens are empow- 
ered to call upon all citizens to assist 
them in times of fire or danger of fire. 
Willful, negligent, or careless setting of 
forest fires that cause injury are pun- 
ishable by a fine of not over $500 or 
imprisonment for not over ten years, or 
both. 

The law further provides that leav- 
ing camp-fires unquenched, using com- 
bustible wads in firearms, or carrying 
naked torches in forests shall be pun- 
ished, whether injury result or not, by 
a fine of not more than $100 or impris- 
onment for three months. The same 
penalties hold for defacing warning 
placards. Railroads are required to 
clear their right of way 50 feet on each 
side of their lines. Under this act Mr. 
A. W. Crandall becomes the commis- 
sioner of forestry. 

Loutsiana 
Forest Law. 

* 

Fire Control in The rains of last Sep- 
California. tember throughout Cali- 

fornia practically closed 
at an early date the season of forest fire 

dangerinthestate. Theyalso brought 
to a successful culmination the first sea- 
son’s application of the plan of fire pro- 
tection prepared by E. A. Sterling, of 
the Bureau of Forestry, for the Cali- 
fornia timber lands of the Diamond 
Match Company. 

This plan, in addition to an annual 
systematized burning of the slash, pro- 
vides for a system of trails and tele- 
phones whereby all fires may be reached 
and reported promptly, a lookout sta- 
tion at a sightly point, a regular patrol 
during the dry season, the posting of 
warning notices, the storing of fire- 
fighting tools at convenient points, and 
the working up of an anti-fire senti- 
ment among the local inhabitants. 
There has also been a picked crew kept 
in readiness during the season to drop 
all other work and proceed immediately 
to the scene of the fire. The field work 
during the summer has been under the 
charge of B. J. Teasdale, who entered 
the company’s service from the Bureau 
to act as fire warden. 

All of the proposed trail and tele- 
phone lines were not completed this 
season, but the more important ones 
were finished, and the remainder will 

be put in next year. A regular patrol 
was maintained and a close watch kept 
of campers and others within the tract. 
The change in the sentiment of the 
local inhabitants during the year was 
very marked. From an attitude of in- 
difference to fires they have come to 
look upon them as an evil, and not 
only exercise great personal care, but 
promptly report all fires seen or heard 
of. ‘The season has ended without a 
serious fire on the match company’s 
land, although extensive fires occurred 
on adjacent timber land. 

In general, the fire season in Cali- 
fornia has been a serious one, as will be 
seen from our notes on September fires 
printed elsewhere in this number. As 
is usual, many fires were burning in the 
Sierra forests which were never re- 
ported. In Tehama county two large 
fires burned for over a month prior to 
the rains, but mostly in the chaparral 

(438) 
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and open forest of an uninhabited re- 
gion; hence no attention was paid to 
them. Near Sims, on the line of the 
Southern Pacific, and at various points 
in Shasta county, troublesome fires 

have existed. The two most serious 
fires, and the only ones given much 
newspaper space, occurred in the region 
adjacent to San Francisco Bay. One 
was in Marin county, near San Rafael, 
and for a time threatened the Mt. Tamal- 
pais Railway and tavern; the other 
burned over a large area and destroyed 
much property in Santa Cruz county, 
and only by strenuous effort was kept 
from running through the state Red- 
wood Park in the Big Basin. 

* 

Pennsylvania The following letter from 
and the Fair. Dr. J. T. Rothrock, until 

recently Commissioner of 
Forestry for Pennsylvania, explains why 
his state made no forest exhibit at the 
World’s Fair : 

Editor Forestry and [rrigation. 

sir: Mr. Alfred Gaskill’s comments 
on page 404 of September issue of your 
journal are both natural and proper. 
He writes thus: ‘‘ Far more significant 
is the failure of such leading states in 
the forestry movement as Pennsylvania, 
Maine, and Minnesota to show what 
they have done to maintain and extend 
their woodlands.’’ It simply remains 
for Pennsylvania to say that at the time 
when application was made for space 
there were but goo square feet available 
and we required at least 2,500 square 
feet in which to make suitable exhibi- 
tion of what was doing here in forestry. 
We thought that no display at all was 
better than an inadequate one. 

Individually, I have long believed that 
Pennsylvania could use the money avail- 
able for forestry purposes to better ad- 
vantage than by taking part in these 
constantly recurring ex positions, to meet » 
the demands of which attention and 
funds must be diverted from more pro- 
ductive work. However, out of respect 
to public opinion, Pennsylvania was pre- 
pared to have made a forestry exhibit 
if space could have been obtained. 

In what has been said there is in- 
tended no suggestion of the unwilling- 
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ness on the part of the authorities to 
accord the room desired if it had been 
available. 

J. T. RotHrock. 

& 

Studying Mr. Charles S. Slichter, 
Underground engineer, U. S. Recla- 
Waters. mation Service,who re- 

cently conducted the 
investigation of the underflow in the 
Arkansas River Valley in western Kan- 
sas, is now engaged in similar work in 
the vicinity of El Paso, Texas. A brief 
reconnaissance indicated that therecould 
be no underflow of any consequence at 
the narrows of the Rio Grande above 
the city. At the site of the proposed 
international dam the distance between 
the walls of the gorge is less than 400 
feet, and the Mexican borings seem to 
indicate that bed rock is reached at 
about 86 feet at deepest point. The 
limited cross-section of less than 40,000 
square feet could not transmit a large 
volume of ground water, even if other 
conditions were favorable. The highest 
velocity ever determined for ground 
waters is 100 feet per 24 hours. As- 
suming this maximum velocity at the 
above cross-section and a porosity of 
one-third, the daily discharge would be 
I, 333,000 cubic feet,or 15% second feet. 
The gradient of the water plane at the 
narrows is but 4 feet to the mile, and 
all other indications point to a low 
rather than a high velocity. 

There are none of the common and 
usual indications of an underflow at this 
point. If a free underflow existed, a 
perennial stream would undoubtedly ex- 
ist in the narrow gorge above El Paso. 
In addition to a perennial surface flow 
through the narrowest portion of the 
gorge, above the gorge and near its 
converging sides the ground water 
should have a slightly artesian char- 
acter; but none of these indications were 
found to be present. 

Notwithstanding the above consider- 
ations, work was begun to determine 
the actual rate of underflow. In the 
coarsest strata of sand met with in drill- 
ing the wells the velocities were found to 
be between 2.7 and 2.9 feet per 24 hours. 

An important fact brought out by the 
investigation is the increasing hardness 
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and saltiness of the water in the sand of 
the gorge with the depth penetrated. 
The increase can be noted from toot to 
foot. Ata depth of 42 feet the water 
contains about 1,200 parts per 100,000 

of common salt—not quite as strong as 
sea water. 

Mr. Slichter examined the situation 
below El Paso with reference to the 
possibility of ground-water supply from 
wells. The mesa east and north of the 
city contains a very fine water-bearing 
sand at a depth of about 180 feet. The 
stratum is between 30 and 60 feet thick, 
and the material is too fine for good 
wells. At the southern boundary of 
this mesa the river runs at the present 
time about 4o feet higher than the top 
of the above-mentioned water-bearing 
sand. ‘There isevery indication that at 
the time the river cut the gorge above 
the city to the depth of 86 feet it cut 
into this deposit of sand and resorted 
afid redeposited the material, carrying 
much of the finer material away. For 
this reason good wells can be had along 
the entire edge of the mesa wherever the 
river has done its work, except in a few 
instances where the river carried away 
all the sand and left a local deposit of 
clay and mud in its place. By running 
levels it was determined that the water 
plane slopes both from the mesa and 
from the river toward the region where 
water is being extensively pumped for 
irrigation. The water plane is about 
2 to 3 feet below the surface of present 
running water in the river, indicating 
that both the river and the mesa con- 
tribute to the ground water taken from 
the wells. The river probably does not 
furnish much water to the sand on ac- 
count of silt, except in times of flood, 
when the scour is deep. 

This work, which is of the utmost in- 
terest and importance to citizens of the 
valley, will be carried forward as rapidly 
as possible, and will include an exten- 
sion of the work to Las Cruces, New 
Mexico. 

Bad 

Irrigation Judging from the wide- 
Congress. spread interest exhib-- 

ited, the Twelfth Na- 
tional Irrigation Congress, to be held at 
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El] Paso, Texas, November 15-18, prom- 
ises to be the most successful yet con- 
vened. Mr. A. W. Gifford, who is sec- 
retary of the Southwestern Irrigation 
Association, and who has been actively 
working to secure full representation, 
has just returned to E] Paso from a trip 
through California, undertaken with the 
object of stimulating interest in the Con- 
gress. He expresses great gratification 
at the general enthusiasm manifested, 
and states that hearty cooperation is 
promised by some of the most influential 
organizations and citizens of California. 
Mr. C. B. Boothe, executive chairman 
of the Congress, reports that Governor 
Pardee, of California, will head a strong 
delegation from that state. 

President Diaz, who has evidenced a 
desire to attend the sessions of the Con- 
gress, has been sent, by messenger, a 
special invitation, signed by Senator 

Clark, as president of the Congress. 
It is gratifying to observe the interest 

shown in the Congress, as evidenced by 
the hearty cooperation of those inter- 
ested in irrigation throughout the West, 
and numerous exhibits will be made by 
fruit-growers and irrigators in general. 
California, Utah, Washington, Texas, 
and Nevada are to be represented by 
large delegations, and all previous rec- 
ords in attendance promise to be eclipsed. 

Dad 

Absaroka The Absaroka Forest 
Forest Reserve. Reserve of Montana was 

merged with the Teton 
and the Yellowstone fotest reserves by 
proclamation of January 29, 1903, the 
whole taking the name of the Yellow- 
stone Forest Reserve. The forest con- 
ditions in the Absaroka division of the 
reserve have been studied by Mr. John 
B. Leiberg, of the U. S. Geological 

Survey, which organization recently 
issued a bulletin on the subject. 

As an introduction to the main sub- 
ject, Mr. Leiberg gives a general de- 
scription of the topography, drainage 
system, rock formations and soils, min- 
ing areas and minerals, agricultural 
lands, grazing lands, and lakes and 
tarns found in the Absaroka division of 
the reserve. 

The forest in the reserve is almost 
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wholly coniferous. The trees are of 
greatly different ages. Stands 15 to 20 
years old are associated with growths 
75 to 100 years of age and with veteran 
stands 200 to 300 years old. . This con- 
dition has been brought about by fire, 
the stands of different ages marking 
burns of different periods. 

The timber in the reserve, which is 
valuable for commercial purposes, may 
be divided into two classes, that of suffi- 
cient dimensions and suitable qualities 
to furnish saw-logs, and that fit only 
for fuel, fencing, poles, railroad ties, 

and mine props. Owing to the prepon- 
derance of the lodgepole pine, with its 
slender, pole-like growth, and the gen- 
erally low, stocky stature of the other 
species of trees, mill timber is scarce. 
Most of it is obtained, however, from 
the lodgepole pine, because that tree is 
accessible and abundant and uniformly 
distributed over the areas that have the 
most favorable climatic and soil condi- 
tions. 

Next in volume comes the Engelmann 
spruce, which is little used either for 
mill timber, fuel, or fencing material, 
because the heaviest and best stands of 
the species occur in localities remote 
from transportation or demand. ‘The 
red firranks next. Littleof itis utilized, 
however, as it usually grows on rocky, 
steep slopes whence there is no means of 
transporting it to the outside world. 
The white pine and yellow pine form 
only an inconsiderable, portion of the 
mill timber. The yield of mill timber 
varies from less than 1,000 feet, B. M., 
per acre in the higher areas and in the 
tracts adjacent to the foothills to 10,000 
feet, B. M., onthe tracts embraced in the 
Davis Creek and Middle West Boulder 
River bottoms, the Slough Creek bot- 
toms, and portions of Buffalo Creek 
Valley. Notwithstanding rocky and 
comparatively barren soil, the region is 
capable of sustaining at least twice the 
amount of timber it now carries if fires 
were totally suppressed, grazing and 
cutting restricted, and sheeping abso- 
lutely prohibited. 

Mr. Leiberg also includes a report on 
the Livingston and Big Timber quad- 
ranglesof Montana, which contain parts 
of the Absaroka division of the Yellow- 

stone Forest Reserve. Theexamination 
was made primarily in order to classify 
the lands and estimate the timber within 
the boundaries of the reserve, but the 
land was classified and the timber esti- 
mated beyond the reserve boundaries in 
order to include all of the Livingston 
and Big Timber quadrangles. 

* 

Good Plank The following request 
for Any Party. fora plank in the Dem- 

ocratic state platform fa- 
voring needful forest legislation was 
submitted to the convention by a com- 
mittee from the Colorado Forestry As- 
sociation: 

To the Democratic State Convention. 

GENTLEMEN: We, the undersigned, a 
committee duly appointed by the Exec- 
utive Board of the Colorado State For- 
estry Association for the express pur- 
pose herein named, respectfully present 
the enclosed resolution, asking that you 
insert it in your party platform: 

For the reason that when we consider 
the importance of our forests in their 
bearing upon the leading industries of 
the state; when we see the vast destruc- 
tion of timber on almost every mountain 
side ; when we are told by those who 
best know that at least four to five-sixths 
of our virgin forests have been destroyed 
chiefly by careless fires, and when we 
further realize that the state has made 
no provision for forest management, 
that there is no executive officer to see 
that our forest laws are enforced, we are 
impressed that it is imperative that 
something be done, and done at once, 
to establish some well-defined and ra- 
tional forest policy. 

For this purpose, therefore, we ap- 
pear in this manner, feeling assured that 

your honorable body will be interested 
and ready to cooperate in this move- 
ment, which we believe to be for the 
present and future welfare of our be- 
loved commonwealth. 

Respectfully submitted. 
PLATT ROGERS, 
EK. B. MorRGAN, 
HELEN L. GRENFELL, 
A. W. RUCKER, 

JouHN S. TITCOMB, 
Committee. 



October FORESTRY AND IRRIGATION 442 

—_ are 
ad 

es 
Se 

s 
a+ ° J 

REPEATED FORESTS BY <RN OF WEST N COMPLETE DESTRUCTIO NG 
= 
i WO VIEWS SHOW 



~ a 

in Italy. 

The plank requested is as follows: 
Whereas the forests of the state are 

of the greatest importance for the pro- 
duction of timber and the conservation 
of moisture in the economy of our water 
supply ; and 

Whereas they are being destroyed by 
fire and wasteful methods of lumbering, 
to the serious detriment of our leading 
industries ; therefore, 

Be it resolved, That this convention 
earnestly recommends such legislation 
under the state constitution as shall 
provide for a Department of Forestry 
and the enactment of such laws as may 
be necessary to enable it to make our 
forests more permanent and useful. 

This plank was adopted by the Re- 
publican State Convention as a part of 
its platform. 

* 

Good Capt. Geo. P. Ahern, 
Opening in chief of the Philippine 
Philippines. Forestry Bureau at Ma- 

nila, is at present in the 
United States. His address is care 
of the Philippine Exposition Board, 
World’s Fair, St. Louis, where he will be 
glad to hear from foresters who would 
like to enter the Philippine service. At 
present there is an especially good oppor- 
tunity for young men to secure positions 
in the Philippine Forestry Bureau. 
Particulars about the work and the sal- 
aries paid are included in an advertise- 
ment elsewhere in this issue. 

* 

Irrigation has been prac- 
ticed inthiscountry little 
more than 5oyears, while 

in Italy it has been practiced for more 
than 500 years. It is, therefore, natu- 
tal that Italian experience should be 
able to show much of value to Ameri- 
can irrigators. For the purpose of de- 
termining what could be learned in that 
country which could be applied to our 
own problems, Dr. Elwood Mead, Chief 
of Irrigation and Drainage Investiga- 
tions of the Office of Experiment Sta- 
tions, U. S. Department of Agriculture, 
spent the summer of 1903 in the valley 
of the Po. A partial report of Dr. 
Mead’s observations has just been issued 
by the Department of Agriculture as 

Irrigation 
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Bulletin 144 of the Office of Experi- 
ment Stations. No attempt was made 
to make this an exhaustive monograph 
upon irrigation in northern Italy, but 
the study was made solely from the 
standpoint of obtaining suggestions for 
American irrigation practice. 

Contrary to a very common opinion, 
the valley of the Po is not an arid re- 
gion. The annual rainfall at Milan. 
the chief city of Lombardy, is more 
than 40 inches—greater than that of 
Cincinnati, Ohio, or Omaha, Neb., both 
of which are situated in regions where 
irrigation is seldom considered in con- 
nection with agriculture. The climate 
of Lombardy is not different from that 
of the Mississippi Valley, and the crops 
raised, with few exceptions, are the 
same. Notwithstanding this large rain- 
fall and the fact that crops can be suc- 
cessfully raised without irrigation, the 
plains of Lombardy are a network of 
canals and drains. To secure the con- 
struction of one of these canals, the 
city of Milan gave a bonus of $400,000. 
This canal cost $6,000,000, or $37.50 
for each acre of land that can be served 
by it. It supplies water to 8,000 farm- 
ers, who pay from one to two dollars 
per acre per year for water. Some of 
this land supports as many as 800 people 
per square mile, and has increased in 
value since the building of the canal 
from 60 to 100 per cent, land which 
formerly sold for $100 being worth from 
$160 to $200 per acre. 

Under the Vettabbia Canal, which 
uses the sewage from Milan, meadows 
yield an annual crop worth $300 per 
acre. Some of the fields have been used 
for meadows continuously for 700 years. 
Annual rentals for these lands are more 
than $25 per acre. Sewage has been 
used on these fields for centuries with- 
out injury to the lands or to the health- 
fulness of the community. This great 
rise in land values and increase in pro- 
ductivity of lands, due to irrigation, in 
a region with a rainfall equal to that of 
the southern half of the Mississippi 
Valley. and a climate no more favorable 
to crop production, leads to the conclu- 
sion that in irrigation this section hasa 
means of at least doubling the present 
yield from its lands. 
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In Piedmont, which has an annual 
rainfall of more than 30 inches, or about 
the same as eastern Nebraska and Kan- 
sas, the Italian government has built 
nearly a thousand miles of canals and 
expended about $20,000,000 for irriga- 
tion works. ‘The annual income from 
the government canals in this province 
is nearly $600,000. Pumping plants 
have been established to raise the water 
to lands above the government canals. 
One of these was put in at an expense 
of $47 per acre for the lands irrigated, 
in addition to which the farmers are 
required to pay the annual maintenance 
expense and $82 per year fora cubic 
foot of water per second. Irrigated 
land supplied by this pumping plant is 
worth three times as much as unirri- 
gated land adjoining. Under another 
pumping plant the annual expense to 
the farmers is $5.80 per acre, in addi- 
tion to $10 per year for a sinking fund, 
making an annual charge upon the 
farmers of nearly $16 per acre; and 
this also in a region where crops can be 
raised successfully without irrigation. 

The Italian government disposes of 
‘water directly to farmers at retail in 
some sections, and in others sells it to 
cooperative associations of farmers. One 
such association has 14,000 members, 

operates 9,600 miles of ditches, has 266 
miles of telephone and telegraph lines, 
supplies water to 141,000 acres, and does 
an annual business of $600,000. Eighty 
water masters are employed by the asso- 
ciation to distribute the water to its 
members. ‘The farmers in this associa- 
tion pay from $1.60 to $9 per acre per 
year for water, according to the dis- 
tances of their land from the main canal 
and the crops raised. 

In addition to giving information as 
to the organization of the industry in 
Italy, the bulletin describes the principal 
canals of Lombardy and Piedmont, and 
gives details as to the structures for di- 
verting water and carrying it over or 
under the streams or canals crossed. 
Drawings and photographs of a large 
number of structures are given. 

Italian engineers have given more at- 
tention to the measurement of water 
than any other body of men in the world. 
The bulletin describes the methods of 
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measurement of water in use along the 
Po, and gives a general discussion of the 
subject of water measurement. 

The most striking points brought out 
by the report are the large expenditures 
for irrigation in a region where crops 
can be raised without it, the enduring 
and expensive nature of the structures, 
and the efficient cooperation of irrigators 
in using water and in canal manage- 
ment. Along each of these lines Italian 
experience is full of suggestion for those 
interested in American irrigation. 

& 

In the United States 
Circuit court at Los 
Angeles recently Judge 

Wellborn signed decrees in the cele- 
brated Fresno ‘‘ sheep cases,’’ granting 
a perpetual injunction against the de- 
fendants, which restrains them from 
driving their sheep across the Sierra 
Forest Reservation without permission 
from the Government officers. 

Marvin Simpson, George Shipp, 
Frank Estelle, Anderson Blasingame, 
and John Shipp, all of Fresno, are the 
defendants in these cases, and, as they 

are among the largest sheep-raisers in 
the state, the cases have attracted a 

great deal of attention. 

& 

Perpetual 
Injunction. 

The largest tree in the 
world is reported again, 

this time from the vicinity of Mt. Etna. 
It is a chestnut, said to be 212 feet in 
circumference 60 feet from the ground. 
More remarkable than its huge girth is 
the point on the trunk at which this 
measurement is said to have been made. 

me 

Largest Tree. 

Oregon Under the direction of 

Reclamation Mr. J. T. Whistler, en- 

Work. gineer in charge of the 
Malheur (Oregon) rec- 

lamation project, field parties were en-— 
gaged during August in the develop- 
ment of topography of irrigable lands 
under the system, followed by location 
of preliminary canal lines. Drill work 
was begun the first of the month on 
four possible dam sites at the upper end 
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f the canyon below Little Valley. Two 
r+ more holes were put down at each of 
hese sites, showing apparently good 
oundation for dam at from five to fif- 
een feet below the surface. At: the 
lirection of the Board of Consulting 
ingineers, a more complete investiga- 

ion will be made of the most favorable 
f these four sites. 
Discharge measurements and other 

lata relating to the use of water under 
resent ditches in the Malheur project 
re being continued. 
During the month successive mass 

neetings were held by the citizens in 
der to organize an association to 
egally take up the proposal of the Rec- 
amation Service. A mass meeting on 
he oth ratified the proposed articles of 
ncorporation for a water users’ associa- 
ion along the lines of the Salt River Val- 
ey Water Users’ Association, and a com- 
nittee of seventeen representative men 
yf the valley was authorized to solicit 
ubscriptions under these articles. The 
tate law requires a majority of capital 
tock of the corporation to be subscrrbed 
yefore the election of officers can take 
jlace, and also thirty days’ notice of 
said election. A majority of the stock 
Javing been subscribed prior to the 29th 
yf August, the election was advertised 
0 take place on the 27th of September. 

Field parties have been busy carrying 
yn investigations in other parts of the 
state, looking to the storage and diver- 
sion of waters for the irrigation of lands 
n various localities. These investiga- 
tions, however, have not been carried to 
a point where it is possible to determine 
the feasibility of the* several schemes 
under contemplation. 

* 

Mae aceuis C. Hill,;, su- 
pervising engineer in 
charge of the Salt River 

project, Arizona, reports considerable 
damage by high water during August 
on the headworks and sluicing tunnels. 
The water in the river rose to a point 
higher than has been reached since 
1891, and filled the headworks tunnel 
about half full of mud. It stood some 
‘hree feet over the top of the sluicing 
cunnel and made the canyon road im- 
| 

Progress in 
Arizona. 
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passable. A rough estimate showed 
20,000 second-feet passing the dam site. 

Six tunnels are now driven, and it is 
expected that four others will be fin- 
ished during the month of September. 
Operations on the Phcenix-Roosevelt 
road have progressed satisfactorily, and 
most of the heaviest work of the road is 
completed. 

The investigations on the two reser- 
voir sites on the upper Gila are nearly 
completed, and a gaging station is to 
be established here and measurements 
made of the quantity of water in the 
river, as the whole question as to the 
value of this reservoir hinges upon the 
water supply. 

August saw the practical completion 
of the chemical investigations on the 
Salt River and the wells around Phoenix 
and the country west and southwest of 
that city. A large number of analyses 
were made and maps and reports pre- 
pared which give very complete infor- 
mation as to the distribution of salt in 
the underground waters of Salt River 
Valley. 

Bd 

Wa: Plata Upon the recommenda- 
Project. tion of the Director of 

the U.S. Geological Sur- 
vey 15 townships of land lying in and 
tributary to the La Plata and Animas 
river valleys in New Mexico, and aggre- 
gating approximately 308,736 acres and 
4% townships, embracing approxi- 
mately 80,640 acres lying in Colorado 
along the Animas River, have been seg- 
regated under the first form of with- 
drawal, pending investigations by the 
engineers of the Reclamation Service in 
connection with their reclamation by 
irrigation. 

This project, known as the La Plata 
project, is located on a tributary of the 
La Plata River in San Juan county, in 

northwestern New Mexico. The main 

source of water supply is from Animas 

River and its tributaries, and possibly 

from Los Pinos River in Colorado. The 

supply will be diverted from Animas 

River either near the Colorado-New 

Mexico line and conveyed to lands 

lying in and along the Ia Plata Valley 

by means of canals aggregating approx1- 
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mately 100 miles in length, or by méans 
of comparatively short tunnels through 
the high divide between the Animas 
and La Plata rivers and a much shorter 
line of canals connecting the ends of the 
tunnels with the points of diversion and 
delivery. 

If the development of this project, 

which contemplates the reclamation of 
approximately 50,000 acres of land, is 
found feasible, it will be necessary to 
supplement the minimum flow in Ant- 
mas River during a portion of the irri- 
gating season by storage, both at the 
head of La Plata Valley and on Animas 
River, there béing an abundance of 
water for this purpose during high- 
water period. 

Preliminary investigations have been 
made and reconnoissance surveys for the 
purpose of locating storage facilities. 
At the present time field parties are 
being equipped fora survey of the diver- 
sion canal lines and possible reservoir 
sites and lands affected. by the project. 
Probably two or three months will be 
required for this work. 

ad 

Favorable The progress made by 
Outlook in the engineers of the Rec- 
California. lamation Service in Cal- 

ifornia during August is 
most gratifying. Stream measurements, 
duty of water measurements, and evap- 
oration records were maintained in vari- 
ous places in the state, and the several 
projects have received general and indi- 
vidual attention. 

Yuma Project.—-Work on this project 
consisted principally in making plans 
and estimates on canal lines, quantities 
for canals, and estimates on a pumping 
plant for the Yuma mesa, and in the 
preparation of a map of farm units for 
this project along the lines of practice 
established elsewhere. Asearly as Au- 
gust 27, 75 per cent of the area of pri- 
vate lands below the canals and inside 
the levees had signed the contracts nec- 
essary prior to advertising for bids for 
construction. When all the lands sub- 
ject to the Reclamation Act—for in- 
stance, the Indian reservation—are in- 
cluded, this percentage is materially 
higher; in fact, nearly sufficient. 
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Klamath Proiect —Surveys are bein; 
made of the Horse Fly and Clear Lak 
reservoir sites, and a topographic sur 
vey of the Klamath River near Keno 
where it is possible to lower the channe 
and drain the lower Klamath region 
A determination of the area of irrigabl 
lands and surveys and other preliminar 
work will be rapidly pushed in order t 
determine the feasibility of this projec 
at as early a date as possible. 

Owens Valley Project.—During th 
month of August, Mr. J. C. Clausen 
of the Reclamation Service, who ha 
charge of the Owens Valley project 
completed the examination of all th 
sma mountain lakes along the easter 
side of the Sierra Nevadas tributary t 
Owens Valley. The most promising o 
these have been surveyed sufficiently t 
compute the capacities of reservoir sites 
A map of the irrigated lands in the val 
ley is being revised for the purpose o 
making a distinction between the land 
with sufficient water supply and thos 
with insufficient supply, and a study i 
being made in the valley in a prelimi 
nary way of a large percentage of lan 
that through irrigation has becom 
swamp or alkali. 

Another inspection was made of th 
Long Valley dam site. The rock a 
this site is of volcanic origin, weighin: 
about 100 pounds to the cubic foot, an 
appears to be in one well-consolidate 
mass and not in independent layers 
As the use of this reservoir site is en 
tirely dependent upon bed-rock condi 
tions, a thorough exploration with th 
diamond-drill machine will be made 
If this reservoir is found feasible, a de 
tailed survey will be made in the valley 

It is believed that this project woul 
supply water to from 75,000 to 100,00 
acres, 40,000 acres of that amount nov 

being irrigated in the valley. The en 
gineers believe that the smaller tribu 
taries of Owens River will supply suffi 
cient water during spring and earl) 
summer for all the systems, and by 
holding back the entire flood flow o 
the Owens River for latesummer use 1 
will be possible to greatly extend ant 
benefit the irrigation system in the val 
ley and supply water for the irrigatiot 
of additional lands. . 
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JOHN ELLIS FIELD, 

IN CHARGE OF IMPORTANT RECLAMATION PROJECTS IN ‘THE WEST. 

N engineer in whom technical skill and administrative ability are combined to a high 
degree is Mr. John E. Field, of the U. S. Reclamation Service. He was born in Colorado 
on May 13, 1867, and graduated from Yale with the degree of Ph B. in 1888. From 

1888 to 1893 he was engaged in the practice of mining, civil and hydraulic engineering in the 
mining camps of Colorado. From 1888 to 1889 he was assayer and chemist for the Aspen 
Public Ore Sampling Works in Denver, and served in a similar capacityfrom 1I8go to 1891 for 
the Taylor and Brenton Sampling Works. He then engaged in civil and hydraulic engineering 
practice until 1893, when he was appointed chief examiner of mineral surveys for the United 
States surveyor-general of Colorado, serving in that capacity until 1899, when he became 
assistant engineer on the board of public works at Denver. In rIgo1 Mr. Field was made 
deputy state hydraulic engineer of Colorado, and in 1993 was appointed an engineer in the 
Reclamation Service. He is the author of \arious bulletins published by the United States 
Department of Agriculture. and at prisent is directing the work in connection with several 
important reclamation projects in Wyoming. 

. 



THE UNDERGROUND WATERS OF SOU Die 

BERN CALIFORNIA 

BY 

WALTER C. MENDENHALL, 
U. S. GEOLOGICAL SURVEY. 

T often happens that in inaugurating 
work along new lines only a few 

far-sighted men are able to discern the 
future bearing of that work, so that 
those engaged in it are constantly met 
with skepticism as to its usefulness. 
his is particularly true im America, 
where the direct practical question— 
What is it for >—must be met and a sat- 
isfactory answer returned before sup- 
port will be given to any line of activity. 
This is no less true of governmental 
than of private work. Itisindeed much 
more emphatically true of work of a 
public nature, because as each citizen 
contributes to the support of that work 
he feels a personal interest in it, and, 
true to the instinct of his race, demands 
that it have a direct and useful bearing 
upon every-day affairs. This is on the 
whole a most healthful spirit. Its ef- 
fect is to subject each public project to 
a searching examination, in which those 
who plan it must be able to justify it on 
the broad basis of usefulness. 

Our government bureaus, which have 
been created and have expanded in an 
atmosphere of this kind, are eminently 
practical. Their constant endeavor is 
to secure results of direct. benefit to the 
body politic and.of .immediate applica- 
tion indaily life. To the more abstruse 
results, whose bearing upon practical 
problems is less manifest or more slowly 
realized, much less attention is devoted. 

As a consequence there is little of the 
aloofness in the public service here, 
which marks it in some of the older 
countries of the continent. 

The Geological Survey is one of a 
number of such government bureaus 
which endeavors always to guide its 
work into useful channels and to give 
it a direct practical bearing. When it 

came into existence, 25 years ago, the 

value of such work as it was created to 
do had been made manifest through the 
geographic and geologic achievements 
of its predecessors, the various trans- 
continental surveys. Its maps, upon 
which the physical features of the vari- 
ous sections are faithfully shown, and 
its reports upon the mineral deposits of 
the West, and later of the Kast—reports 
in which the deductions of its special 
students were made available for the use 
of the practical mining man—filled a 
distinct want and led to the support of 
the Bureau by Congress and to the 
gradual extension of its functions. 

As the most attractive parts of the 
West were settled and interest was 
aroused in the possibility of reclaiming 
its arid lands, the Survey, responding 
to this interest, undertook a series of 
observations to determine the amount 
of water available for the purpose. 
That branch of the organization which 
undertook this work is known as the 
Division of Hydrography. When, two 
years ago, the plans for rescuing the arid 
lands from their desert condition crys- 
tallized in the famous Reclamation Act, 
the Secretary of the Interior, to whom 
was entrusted the task of carrying its 
provisions into effect, turned to the Bu- 
reau, which for a decade had been col- 
lecting the data, without which no sin- 
gle project could safely be undertaken, 
and the Director of the Geological Sur- 
vey was instructed to take up the actual 
work of constructing great irrigating 
systems, to be sold at cost to the com- 
munities benefited. 

Out of the experience of the Hydro- 
graphic Branch and the Reclamation 
Service there arose the need fora special 
study of underground waters—their oc- 

* Published by permission of the Director, U. S. Geological Survey. 
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currence, volume, and the laws govern- 
ing their replenishment—since in parts 
of the arid and semi-arid West these are 
important sources of supply for domes- 
tic purposes and for irrigation. Such 
studies had been carried out especially 
along the eastern slope of the Rocky 
Mountains and the adjacent parts of the 
Great Plains by the Hydrographic 
Branch previous to the organization of 
the Reclamation Service ; but soon after 
its organization this work was segre- 
gated into a separate division, known as 
the Division of Hydrology, with east- 
ern and western sections, under sepa- 
rate chiefs. 

For the actual field work in this 
division, geologists have usually been 
detailed from the Division of Geology, 
with which, and the Reclamation Serv- 
ice, the new division is closely affiliated. 
Its problems are largely geologic prob- 
lems, since the distribution, the circula- 
tion, and the quantities of underground 
waters depend upon geologic facts. Its 
relations with the hydrographic work 
are most intimate, as the questions of 
replenishment of underground reser- 
voirs and drafts upon them are in many 
cases questions whose answers depend 
upon water and rainfall measurements. 

One of the first important fields in 
which work was undertaken by the new 
division is that of the valley of southern 
California, long well known throughout 
the United States as the center of orange 
culture, and as possessed of a mild and 
equable climate which is rapidly mak- 
ing it to America what the south of 
France is to Europe, a region of beau- 
tiful homes and a center of wealth, 
culture, and pleasant leisure. This 
work is now well under way, its results 
are rapidly being made available, and 
they promise to be of great interest and 
value to the people of this part of the 

' Southwest. 
Thegreatest population and the highest 

cultural interests of southern California 
are distributed through a wide, beauti- 
fully diversified valley that extends 80 
miles inland from the Pacific at Port Los 
Angeles, and is effectually separated 
from the Mohave and Colorado deserts 
by the San Gabriel and San Bernardino 
mountain ranges on the north and east. 
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These high groups protect the lands on 
their Pacific slope from the climatic ex- 
tremes of the deserts, and at the same 
time wring from the ocean winds the 
moisture with which they are laden and 
which in the form of perennial streams 
makes possible the high state of culti- 
vation which has given some of the adja- 
cent agricultural lands values of $2, oo¢ 
or even $3,000 per-’acre. 

Previous to man’s occupancy of this 
region the streams, issuing from the 
mountain canyons as perennial flows, 
sank at once, except in cases of rare 
floods, into the alluvial gravels and 
sands, which have been piled up about 
the canyon mouths as evidences of the 
deliberate, but unceasing, erosional pro- 
cesses of the past ages. Percolating 
slowly seaward through this alluvium, 
the waters encountering subterranean 
obstructions are forced to the surface at 
certain points in their courses, only to 
sink again once the obstruction is passed. 
Thus, some of the rivers disappear and 
reappear several times in their passage 
to the sea. 
When white men first entered the re- 

gion they settled about these areas of 
rising waters, points where the streams 
were forced out as springs by some im- 
penetrable body of rock or clay. In 

these damp lands irrigation was unnec- 
essary, and if it became desirable to ex- 
tend the cultivated area slightly beyond 
them a short ditch sufficed to carry the 
water to the desired spot, so that the 
few irrigation projects were of the sim- 
plest sort. Average rainfall in the val- 
ley is from 10 to 20 inches, the greater 
amount near the mountains, the lesser at 
some distance from them, and practically 
allof it falls in the winter months, from 
October to May. Irrigation, therefore, 
except on these moist ‘‘cenxega’’ lands, 
is necessary to mature the majority of 
crops. 

With the slow settlement of the re- 
gion by Americans after the Mexican 
cession and the gold discoveries in Calli- 
fornia, the desire to extend the culti- 
vated areas led to the building of 
ditches, either from the cienegas, the 
areas of springs, or from the streams 

which flow out of the mountains. 
These systems were rapidly extended 
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and improved, until practically all of 
- the flowing mountain and valley waters 
were appropriated and made useful for 
irrigation or as a source of domestic 
supply for the growing villages and 

f cities. 
- The next step taken to increase the 

water resources was usually in the di- 
rection of attempts to intercept the sub- 
surface seepage by systems of shafts 
and tunnels, or to increase the flow of 
the large cienegas by similar means. 

In two or three instances storage res- 
ervoirs have been built, whose object is 

to save those excess waters which pass 
to the sea during the exceptional floods 
of winter, and thus are entirely lost. 
Notable among reservoirs of this type 
is the Bear Valley dam, in the San Ber- 
nardino Mountains, at an elevation of 
6,500 feet. Its waters furnish the main 
supply for the flourishing colony tribu- 
tary to Redlands, in the eastern end of 
the valley. Similarly the Hemet dam, 
in the San Jacinto Mountains, stores 
the winter rains for use during the irri- 
gating season on the plains in the vicin- 
ity of Hemet. Other unique features 
in hydraulic engineering are the sub- 
merged dams in the Pacoima Wash, 
San Fernando Valley, and in the can- 
yon of Santiago Creek, Orange county. 
These are concrete structures, built 
across the underground channels of the 
streams to intercept the percolating 
waters as they find their way seaward 
through the porous sands and gravels 
of the stream bed. The waters thus 
intercepted are forced to the surface by 
the dam or are pumped from its upper 
side and distributed in the usual man- 
ner by main pipes and laterals to the 
lands which it is desired to irrigate. 

In no part of the United States have 
the methods of irrigation engineering 
been so highly developed as here. A 
few of the less important old canals are 
cut in earth and are unlined, with irreg- 
ular grades and leaky beds; but all the 
more important systems have been built 
by engineers after careful surveys, are 
cement lined or of concrete construc- 

tion, many of them covered and sup- 
plied with most effective headworks and 
distributing systems. Recent practice 
has been in the direction of using con- 

crete pipe for the main lines, thus pre- 
venting all loss of water from leakage 
or evaporation in transit from its source 
to the point of distribution. 

In late years, because of the com- 
plete appropriation of all the surface 
streams and a natural desire to extend 
the areas so profitably cultivated, water- 
users have turned their attention more, 
and more to the subterranean supplies- 
and in some cases flourishing commu- 
nities have been built up which de- 

_pend entirely upon. these for their irri- 
gation water. 
Asa result of the geologic and cli- 

matic processes which have given the 
picturesque combinations of mountain 
and plain that make up the landscape 
and much of the charm of southern 
California, a number of ‘deep and ca- 
pacious underground reservoirs have 
formed, which through the past centu- 
ries have been charged with the waters 
flowing from the mountains, and are 
now yielding these waters that the 
tributary lands may be made fruitful. 

The origin of these basins in its broad 
outlines is simple, although the details 
may often be most complex. In general 
the high mountains are areas which have 
been uplifted during the crustal move- 
ments that have been so marked a feat- 
ure of the later geologic history of the 
region, and the valleys are areas which 
have been depressed during the same 
processes. These furnish unusual types 
of valleys, whose width and extent bear 
no particular relation to the streams that 
flow throughthem. The normalstream 
valley, unlike these California valleys, 
has been cut by the stream which occu- 
piesit, is broad and flat where the stream 
is large, constricted where the stream is 
small, and is in every way adjusted to 
the stream that has produced it. But 
these basins, which together constitute 
the region known as the Valley of South- 
ern California, owe their origin to earth 

movements instead of stream action, and 
the principal function of the streams has 
been not to deepen and broaden them, 
but to fill them up, smoothing them and 
partially burying the inequalities which 
resulted from the crinkling and buckling 
of the earth’s crust, to which they are 

due. 



452 

Thus, as the San Bernardino Moun- 
tains were uplifted and the valley to the 
south of them sank, the streams rising in 
the high range carried quantities of de- 
tritus, boulders, gravel, sand, and clay 
into the lowland, and there deposited it. 
The rock floor of this valley is below 
sea-level, while its present surface is 
1,000 to 1,500 feet above. ‘Thissurface 
has been thus raised by the accumulation 
of material brought in by the mountain 
streams—loose, porous detritus, satu- 
rated by the mountain waters, and so 
constituting a great underground res- 
ervoir. 

Similarly, while the ridge, which in 
various parts is known as the San José 
Hills, the Puente Hills, and the Santa 
Ana Mountains, has been uplifted, an 
area north of it has been depressed until 
its bedrock bottom, in places at least, 
lies below sea-level. This valley has 
also been filled by the loose material 
brought in by the San Antonio, the 
Santa Ana, and other streams, until the 
valley level is now several hundred feet 
above thesea. ‘This great mass of loose 
débris, like that in the San Bernardino 
Valley, has been saturated by water sup- 
plied by the rainfall of the past, and 
serves as a storage reservoir. 

Between the Santa Ana Mountains 
and their extension on the one side and 
the Pacific Ocean on the other lies the 
coastal plain of southern California, 10 
or 20 miles wide and with a northwest- 
southeast dimension of 40 or 50 miles. 
This again is a lowland, built up largely 
of sands and gravels contributed by the 
various rivers which flowacrossit. The 
waves and currents of the ocean have 
probably contributed to the supply and 
have certainly aided in its distribution. 
These alluvial and marine deposits are 
saturated, as are the exclusively alluvial 
deposits farther inland, and constitute a 
very large underground reservoir of 
fresh water. 

In portions of all of these basins, 
whose origin has been thus roughly 
sketched, the alteration of coarse and 
fine deposits, pervious and impervious 
beds, representing more or less rapid 
deposition, has been such that some of 
the waters, percolating along the easiest 
channel, have passed beneath sloping, 
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overlying beds of clay, and, accumulat- 
ing there under pressure, flow when the 
impervious bed above them is pierced. 
Practically all of the artesian waters in 
the valley—and they are of great im- 
portance and wide distribution—occur 
under these conditions. The synclinal 
rock basins, which have come to be rec- 
ognized as typical of regions in which 
artesian waters are found, are of little 
importance here. 

These special artesian conditions, 
which are characteristic of the alluvial 
fans and the Coastal Plain deposits, pos- 
sess certain definite attributes, some of 
which are advantageous and others of 
which are disadvantageous, from the 
point of view of the water- user. 

In the first place, the gravels are 
loose, free, and coarse, so that they have 
a high transmission capacity, the water 
passing through them readily. Under 
these conditions there is no possibility 
of failure from the cause effective in the 
Denver basin, for example, namely, an 

inability on the part of the water-bearing 
rock to transmit the waters as fast as 
they are withdrawn by the wells. But 
this very openness creates another dan- 
ger, that of exhaustion of the stored 
waters, which flow so freely to the point 
of exit that shallow wells of ro-inch 
bore have yielded as much as 400 minet’s 
inches. 

Again, in the majority of the basins 
the first water-bearing stratum is found 
at a very moderate depth, often less than 
100 feet. Small wells may be sunk to such 
depths at very slight cost—so slight, 
indeed, that ranchers have found it more 

economical to sink a number on a small 
tract than to distribute the water froma 
central well. This condition has en- 
couraged larger drafts upon the supply 
than would be made in an artesian basin, 
where the waters were farther from the 
surface and less readily accessible. 

In its preliminary work upon the un- 
derground waters of southern Califor- 
nia, the U. S. Geological Survey has 
mapped the principal artesian areas 1 
their present and their original outlines. 
The results which are shown in the ac- 
companying illustration are of consider- 
able interest, and reveal the rather aston- 
ishing fact that at one time this semi-arid 



1904 FORESTRY AND IRRIGATION 453 

region contained 375 square miles of 
artesian water-bearing lands, distributed 
through a number of basins—that is, 
artesian conditions existed under ap- 
proximately one-sixth of the ‘valley 
lands which could be made tillable and 
productive by the application of water. 
In addition, there were large areas bor- 
dering the artesian belts in which the 
ground water lay near enough to the 
surface to be accessible by pumps of 
various sorts. and in some districts these 
have been extensively utilized for irri- 
gation. 

The principal of the artesian basins 
are those of the Coastal Plain, Chino, 
San Bernardino, and San Jacinto, with 
approximate original areas of 295, 2 
30, and 14 square miles respectively. 
The water supplied by each of these has 
been extensively drawn upon during the 
past decade, the heaviest drafts being 
from the Coastal Plain and the San Ber- 
nardino sources. Inthe former case the 
waters supply the towns of the coast, 
and are used for the diversified crops of 
citrus and deciduous fruits, alfalfa, wal- 

nuts, grapes, and celery, which are 
raised there. The underground San 
Bernardino waters supply the towns of 
San Bernardino, Colton, and Riverside, 
are used for local irrigation within the 
San Bernardino valley, and are the prin- 

cipal source from which the splendid 
Riverside colony draws its supply for 
irrigation. 

These subterranean sources have been 
most extensively developed within the 
pastten years. Practically all the acre- 
ageadded tothe irrigated districts within 
that time have been through the addi- 
tion of artesian or pumped waters to 
the surface supply. These same years 
have on the whole been years of low 
rainfall in southern California, just as 
the previous decade, during which these 
developments began, was one of high 
rainfall. Under the combination of 
heavy withdrawals of ground waters 
and a shortage of the rain, which is 
depended upon to recharge the subter- 
ranean reservoirs, these have declined 
notably. -As a result, the original area 
of 375 square miles of artesian lands 
has shrunken 33 percent, to 250 square 
miles. Pressures and yield in wells 

re) 

which are still flowing have notably de- 
creased, the ground-water level outside 
the artesian belts has declined, and a 
feeling of uneasiness pervades some of 
the irrigating communities as to the per- 
manence of theirsupply. On the whole, 
the subterranean reservoirs must be re- 
garded as resisting the drafts upon 
them remarkably well. The summer 
waters which once flowed from the moun- 
tain canyons out upon the valley washes, 
where they promptly sank and added 
their volume to that of the stored un- 
derground supplies, have been appropri- 
ated and are used for irrigation. ‘The 
proportion of them that escapes direct 
evaporation from the soil and indirect 
evaporation by transpiration through 
the plants varies with soils and irri- 
gation practice, but must on the whole 
be small. This small residue alone 
is now added to the underground re- 
serves, where formerly nearly all of the 
summer flow contributed. The storm 
waters of the winter season have always 
been the chief factor in filling the sub- 
surface gravels, and these are still avail- 
able in greater part, although a few 
storage reservoirs, like that of Hemet 
and Bear Valley, intercept flood waters, 

a part of which, were they not thus in- 
tercepted, would be absorbed on their 
way to the sea by the gravels. These 
are factors which have diminished the 
annual accessions to the underground 
supplies, although, if the communities 
as a whole are considered, storage of 
flood waters must be considered most 
economical engineering, since it un- 
doubtedly diminishes the total loss 
through excessive floods. It is only 
from the special point of view of the 
companies or communities immedi- 
ately dependent upon the saturated 
bodies of gravel for a supply that this 
storage can be considered disadvan- 
tageous. On the other hand, with the 
partial drainage of the gravels their 
absorptive capacity is increased, and 
in consequence a larger proportion of 
the flood waters must be taken up as 
they flow across the valleys than be- 

fore. Actually, therefore, by drawing 

heavily upon the underground reser- 

voirs, the amount of water which is 

lost in floods is decreased, and the total 
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amount available for irrigation is in- 
creased by an unknown but certainly 
not great amount. The algebraic sum 
of all these factors, of which the prin- 
cipal are the rainfall and the direct 
drafts upon supply, has without ques- 
tion been a loss for the ten years past 
in most parts of southern California. 

In a few cases the lowering of the 
plane of saturation has been serious, a 
drop of 60 or 7o feet being recorded ex- 
tremes for the period from 1900 to 1904, 
during which the deficiency of rainfall 
has been roughly 20 percent. In other 
sections, where the body of saturated 
gravels drawn upon has been larger, or 
where the drafts have not been so 
great, the diminution of supply has been 
less marked, but the phenomena of a 
lowering ground-water level, shrinking 
artesian areas,anda diminishing artesian 
flow are general. This fact is not in 
itself enough to justify alarm. It is 
recognized that the proper function of 
these stored supplies is to tide the com- 
munities through the dry periods. They 
will be most heavily drawn upon when 
the rainfall is lightest, and will then in- 
evitably shrink, just as a nation’s gold 
reserve will shrink in the stress of 
war. 

As a compensating influence, they 
should be subject to comparatively light 
drafts when the rainfall is heavy, as 
less water is required for irrigation then, 
and the surface streams, flowing near 
their maximum, are supplying the 
greater part of this minimum required 
amount. It is during such periods that 
the ground-water level should be re- 
stored, and the artesian areas expand to 
their original outlines. As the past 
decade has, on the whole, been one dur- 
ing which the precipitation is well below 
the general average, a decline is nota 

matter of surprise. The danger to irri- 
gating communities which depend upon 
subterranean waters whose amount can 
not be directly measured, and is there- 
fore peculiarly liable to overestimation 
by our optimistic American communi- 
ties, is that they will not restrict them- 
selves in their use of these reserve sup- 
plies during dry years to an amount 
which will be restored during wet 
seasons. It is easy to sink more wells, 
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pump more water, and reclaim more 
land. Itisdifficult and requires patience 
and self-restraint to check development 
until it is determined how far this pro- 
cess can be carried without permanent 
depletion of the reserves and resultant 
injury to the communities. In some 
districts in the valley of southern Cali- 
fornia the responsible far-sighted citi- 
zens are endeavoring to create a con- 

servative sentiment, opposed to the fur- 
ther reclamation of virgin lands until 
the effect of aseries of yearsof abundant 
rainfall upon the falling water plane can 
be determined. Evidence already exists 
to show that in particular localities, at 
least, average rainfall will check the rate © 
of the decline, but will not stop it. In 
the face of this fact, economy in the use 
of water and conservatism in its develop- 
ment are imperative. 

The abundance of water in the moist 
Jands has generated in their owners 
habits of wastefulness and prodigality 
which are out of place in communities 
in semi-arid regions, whose future de- 
pends entirely upon the stability of the 
water supply. California is prodigal in 
many things. Habits of economy do 
not come easily toher. She has always 
received and dispensed with equal lav- 
ishness, and a part of her great charm 
is due to this abounding generosity. 
Her citizens must learn, however, that 
any natural resource less inexhaustible 
than sunshine and pure air may be de- 
pleted if spent too freely ; that much 
more may be accomplished with it if its - 
value is appreciated and due care is ex- 
ercised in its use. -She must come to 
understand unequivocally that the citi- 
zen who uses unnecessarily or otherwise 
wastes her water supplies, which are as 
essential as her balmy air and bright 
days to the extension of that hospitality 
in which she takes such pride, is a public 
enemy who will sacrifice the interests of 
his neighbors, his community, and his 
state to his own thoughtlessness, his own 
avarice, or his own indolence. 

Care is just as essential where the lite- 
giving fluid seems most abundant as in 
those other localities where its scarcity 
makes an admonition to economy trite. 
Indeed, the greatest shrinkages in arte- 
sian basins are due particularly to the 

October . 
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drilling and the careless handling of too 
many wells in the lowest, best watered 
parts of the artesian area, where the de- 
pletion is felt last and least seriously. 

on 

Drafts here tap the basin at its lowest 
and most vulnerable point, and draw 
the water away from the higher, less 
favorably situated lands. 

\ 

ia BASKET WILLOW. 

THE BUREAU OF FORESTRY SUGGESTS A 
NEW METHOD OF 
EAC Wile, Vil 

GROWING WILLOWS 
A BETTER GRADE 

AND INCREASE PRODUCTION PER ACRE. 

HE culture and manufacture of 
basket willow have not attained 

in the United States the degree of per- 
fection and profit that mark the indus- 
tryin Europe. This is for several rea- 
sons, the most important being, the 
relative compensation of labor and the 
failure of the American grower to adopt 
the most improved methods. The grow- 
ing, harvesting, care, and manufacture 
of willow require manual labor wholly 
unassisted by machinery. The cheap 
labor of Europe has grown willow, and 
woven it into baskets at a profit 1mpos- 
sible with us and our better paid labor. 

_American ingenuity has still further 
complicated the issue by producing a 
cheap split-wood basket to take the 
place of the more expensive and durable 

willow. Thus an industry of good pos- 
sibilities is languishing 

The Bureau of Forestry has taken up 
the matter and given it careful study. 
Its expert has thoroughly investigated 
the methods of culture and manufacture 
both in this country and in England, 
Germany, and Holland. In addition 
the Bureau has established a willow 
plantation on the Department’s experi- 
mental grounds near Washington, D. C., 
where the best species of basket willows 
were set out on different soils and 
spaced in accordance with different 
methods of planting. The results of 
this research will shortly be made 
known by the Bureau in a bulletin en- 
titled ‘‘ The Basket Willow.”’ 

The Bureau’s purpose was to discover 

PURPLE OR WELSH WILLOW (Salix purpurea) PLANTED 3 FEET BY I FOOT. MARYLAND, 

SEPTEMBER, ![902. 
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PEELING WILLOWS IN THE SAP. 

DRAFTING (SORTING) WILLOWS. 
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a means of reducing the cost of the raw 
product, peeled and unpeeled willow 
rods, and also of improving the quality. 
This has been definitely ascertained. It 
is entirely a matter of properly regulat- 
ing the distance between the sets in 
planting, care in cutting the crop of 
rods, and in selecting better species and 
strains of willow. The custom has been 
to plant in rows 3 feet apart, spacing a 
foot in the rows between the sets. A 
far better plan is to put the rows only 
20 inches apart and reduce the distance 
between the sets to 9 inches. When 
this is done and the crop is cut close to 
the ground the rods will be longer and 
less branchy, the plants longer lived, 
and the yield per acre much greater. 
The initial cost is slightly higher than 
under existing methods, but this is 
more than oifset by the increased re- 
turns. At present an average produc- 
tion of six tons of green rods per acre 
is exceptional; by the method now ad- 
vocated by the Bureau eight or more 
tons per acre of better rods can be pro- 
duced. When to improved methods of 
culture, the advantages from a choice of 
better European varieties of willows for 
planting are added, the result will bea 
marked reduction in the price of the 
raw material and a distinct betterment 
of the condition of both the producer 
and manufacturer. 

The growing of basket willows was 
introduced into the United States some 
sixty years ago by German basket-mak- 
ers, who settled in western’ New York 
and Pennsylvania. They first attempted 
to use wild willows, but soon abandoned 
these as impracticable and imported the 
purple or Welsh willow. They grew 
the rods, andthe manufacture into bas- 
kets was made profitable by whole fam- 
ilies engaging in the weaving. Their 
product has always been a cheap variety 
of basket, since they use steam in peel- 
ing the rods, which gives them an un- 
desirable dark color. When the in- 
dustry was extended farther west and 
down to the Baltimore district, Mary- 
land, hand-peeled rods were used and a 
much higher: grade basket manufact- 
Wied.) but) thisscolntry, In the ex- 
tensive use of willow-ware, has. never 
approached Europe, where are found 
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not only heavy farm baskets and recep- i i 
tacles made of unpeeled willow, but — 

market, clothes, and fruit baskets of 
peeled willow, furniture, hampers, and 
trunks, and most artistically wrought 
split willow-ware designed for countless 
other uses Could all these be as 
cheaply manufactured here as there, 
their use by us would doubtless be as 
extensive as that across the sea, for 
willow-ware is not only prettier than its 
substitutes, but, what 1s still more im- 
portant, lighter and more durable. 

Another use for willow in this coun- 
try is found in the growing demand for 
willow furniture, which has become 
fashionable in the North, while in the 
warm climate of the South it is rapidly 
taking the place of upholstered furni- 
ture. Good wages can be paid in the 
manufacture of this kind of furniture. 
It is a profitable industry and steadily 
growing in importance, while willow- 
basket making has barely held its own 
in the last decade. The*demand Tog 
furniture material has been met to this 
time chiefly by importing French rods. 
But this can be changed if our own 
willow-growers will adopt more scien- 
tific methods of culture and market 
their rods only after they are well sea- 
soned—not soon after cutting, as is now 
customary. 

In the bulletin by William F. Hub- 
bard, which the Bureau will issue ina 
few days, every aspect of willow cul- 
ture and manufacture is exhaustively 
treated. The character of the ground 
to be used, preliminary cultivation, 
planting, weeding and cultivation, cut- 
ting, sorting, peeling, and packing, all 
are discussed thoroughly, and advice as 
to each branch of the work is clearly 
given. ‘The virtues and defects of the 
different species of willows suited to 
basket manufacture are described. In- 
undation in the spring after harvest and 
before the new crop season opens 1s a 
new aid in protecting the holts from 
insects and in fertilizing the sets espe- 
cially advised by the Bureau. 

A valuable part of the bulletin isa 
chapter on insects injurious to basket 
willows, prepared by the Bureau of 
Entomology. This not only describes 
the insect enemies of the willow, but 

¥ 
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MACHINE FOR BUNDLING WILLOWS FOR MARKET. 

DIFFERENT KINDS OF PEELED AND UNPEELED WILLOW SHIPPING 

THE DOCK AT ROTTERDAM, HOLLAND. 
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also gives methods for their control. 
The bulletin should prove invaluable to 
all present producers and manufact- 
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urers of basket willow, and of great 
interest to farmers who desire to add 
willow-growing to their other crops. 

CONTROL OF THE KANSAS RIVER FLOODS 

TREE PLANTING ADVISED BY THE BUREAU OF 
FORESTRY—LAST YEAR’S LOSS OVER $20,000,000, 

HE Kansas_ River floods have 
called new attention to the 

methods recently advocated by the Bu- 
reau of Forestry for controlling the 
course of the stream and for repairing 
the damage to inundated farm lands. 
The high-water mark this summer is 
10 feet lower than that of last season, 
nor is the property loss comparable to 
that of a year ago, when the damage 
wrought exceeded $20,000,000 and 
when over 100 lives were sacrified. But 
in permanent injury to the productive 
capacity of the region it may well be 
said that the river has delivered a second 
blow as serious as was the first. The 
flood of 1903 was the greatest since 
1844. Until a year ago the valley of 

“the Kaw was as fertile as any on this 
For centuries the strips of continent. 

woodland along the banks of the river 
bed impeded the rush of overflows, and 
the silt that built up the rich land had 
been precipitated. But under agricult- 
ure the trees were gradually cut down, 
in many cases right to the water’s edge. 
The result was inevitable. In its natu- 
ral course the river runs rather slowly 
and with many windings through its 
flat meadows. But when it overflowed 
the water swept straight down the val- 
ley. Unimpeded by trees, it increased 
its velocity, in some places cutting for 
itself new channels, and for almost the 
whole 120 miles of the valley not only 
deeply eroded the river banks, but 
played havoc with the valuable farm 
lands. Insome places the rich soil was 
cut away to the barren sands or gravels; 
in others coarse sand was laid 6 and 8 

RAILROAD TRACK ON TOP OF COAL CAR, NEAR LAWRENCE, KANSAS. 
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VIEW OF MISSOURI PACIFIC RAILROAD BRIDGE AT KANSAS CITY AFTER THE FLOOD. 

feet deep over the fields ; in still other 
places great holes were gouged out and 
lakes formed acres in extent. Of the 
250,000 acres of remarkably fertile 
lands, worth from $100 to $250 an acre, 
which the valley contained, 10,000 acres 

were completely destroyed for agricult- 
ural purposes, 10,000 acres more were 
damaged 50 per cent of their value, and 
the whole area was greatly depreciated 
in value owing to the general sense of 
uncertainty as to the future. That 
these fears for the future were well 
founded the repetition of the disaster 
makes sufficiently plain. 

But the condition of the citizens of 
the valley is far from hopeless if they 
will put into active and general opera- 
tion plans for the protection and recla- 
mation of their lands. The Bureau of 
Forestry has devised systems of tree 
planting for the river banks, the sand- 
covered lands, and the deeply eroded 
lands. The object of the first is to pre- 
vent washing of the banks, to protect 
the whole area from the full force of 
floods, and in time of overflow to check 
the tendency to gully and cut new chan- 
nels. The last two systems of planting 
are for ultimately reclaiming the now 
destroyed lands, and making them pro- 

duce in the meantime a valuable wood 
product while the work of reclamation 
is going on. 

The sanded lands are now useless for 
crops, but will grow cottonwood, which 
twenty years hence will make valuable 
saw-logs. Inthe meantimethe trees will 
be reclaiming the land for field crops. 
This they will do partly by the fertilizing 
effect of the decaying forest litter. But 
should the flood waters return again the 
timber would very likely bein a position 
to render much greater service. Exam- 
ination of the area affected a year ago 
shows strikingly that where protective 
growths of cottonwood checked the rush 
of the current, the land beyond was gen- 
erally covered, not with sand, but with 
silt, and is often,if anything, more fertile 
than before. With extensive planting of 
forest trees another flood would undoubt- 
edly bring back at once to fertility much 
of the land which has now been made 
barren, 

The lower part of the Kansas Valley 
was devoted chiefly to the production of 
potatoes. Crops of 300 to 400 bushels 
per acre were not uncommon before the 
flood. ‘Thousands of acres of potato 
fields were buried two to six feet be- 
neath coarse river sand, causing the 
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farmers to abandon much of this land. 
Of 1,000 acres of once valuable sweet- 

- potato land in one body near Wamego, 
Kansas, only 35 acres were cultivated 
last year after the flood, and this is 
probably all that will be fit to cultivate 
for many years to come. 
The Bureau of Forestry is now sending 

to the citizens of the Kaw Valley a 
- mimeographed circular of recommenda- 

tions for guidance in forest planting on 
their damaged lands, in which it is said: 

‘“ Wherever the river has changed its 
course and straightened its channel, 
every possible effort should be put forth 
to keep it straight. Much of the dam- 
age that was caused in the great flood of 
1903 is directly traceable to crooks in the 
stream. ‘The soft, bare banks should be 
covered with willows at the earliest pos- 
sible moment to prevent the stream from 
again becoming crooked. In addition 
to the protection of the caving river 
banks and the reclamation of the sanded 

and eroded lands, the land-owners of the 
Kansas River Valley should immediately 
cooperate to secure continuous belts of 
timber 250 feet wide on both banks of 
the stream. Such protective belts will 
be far more serviceable than dikes of 
earth or masonry in mitigating the de- 
struction that may occur from overflows. 
The future wealth and productiveness of 
the valley as a whole will be largely de- 
pendent upon the practice of forestry 
for protection against devastation by 
floods.’’ 
Theconditions are peculiarly favorable 

for the success of tree planting in the 
flooded regions. The flood prepared an 
excellent seed bed for trees, and willow 
and cottonwood seedlings are growing 
thick on ground that was too wet to 
plow last year. The young cottonwoods 
can be taken up and set out on the sandy 
ridges which the flood has damaged. 
Thus the nursery stock will cost nothing 
but a little labor. 

memeodRY ALT THE UNIVERSITY OF 

MINNESOTA. 

A FULL FOUR YEARS’ COURSE OFFERED AND 
DEGREE CONFERRED UPON ITS COMPLETION. 

ARRANTED by the success of 
former forest work and instruc- 

tion in forestry which has been carried 
on at the University of Minnesota for 
the past 14 years, and in response to an 
urgent demand for it, the course in for- 
estry in the College of Agriculture, Uni- 
versity of Minnesota, was established in 
1902, when a change in the curriculum 
was taking place. This isa full four 
years’ course, parallel with the courses 
in other departments of the University, 

_ and leads to the degree of Bachelor of 
Agriculturein Forestry. It isintended 
to prepare men to take charge of inde- 
pendent forest properties, or for the 
government forest service, or for posi- 
tions as teachers. 

The location of a school of forestry at 
the University of Minnesota is most 
suitable because of the many natural 
advantages, easy access to a timbered 

region, giving an opportunity of study- 
ing lumbering operations, the use of a 
well-equipped university, agricultural 
college, and experiment station, and 
the varied auxiliary forest industries 
centered ina largelumbering city. The 
Minnesota National Forest Reserve in 
north central Minnesota offers excellent 
opportunity for observing the best 
methods of forest management con- 
ducted by the Bureau of Forestry. 
The Minnesota Forest Reserve Board 
has recently acquired 20,000 acres, and 
on another tract of 1,000 acres has-es-; 
tablished a nursery and commenced the 
growing of seedlings for forest planting. 

Opportunities are here offered to see, 
and in many cases to take part in, the 
scaling and estimating of timber, and to 

work in lumber camps for good pay at 
practical lumbering operations. 

The city parks, nurseries, sawmills, 
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wood and furniture factories, creosoting 
works, and the state fish-hatchery in and 
about the city of Minneapolis are avail- 
able for study at all times. Examples 
and practice in horticulture and forestry 
on the Experiment Station grounds can 
be observed throughout the whole year. 
Practical instruction in tree planting 
and in nursery work is offered in the 
arboretum and forest garden of the Uni- 
versity farm. Native woodland on the 
farm and virgin forests nearby afford 
opportunity for practical demonstration 
in forest mensuration, silviculture, and 

forest botany. 
A well-equipped library of the best 

works on forestry, the leading forestry 
and lumbering journals, and all the 
state and government publications bear- 
ing on the subject is a special feature of 
the department of forestry. 

Reference and research work in for- 
estry are well provided for. Forest 
instruments and material for the prac- 
tice and study of forestry are quite 
complete for a new forest school. 

A very desirable arrangement is that 
the student may take university sub- 
jects in connection with studies in the 
College of Agriculture. In botany, 
zoology, entomology, chemistry, phys- 
ics, geology, surveying, political econ- 
omy, law, and rhetoric the student has 
all the advantages of a large and well- 
equipped university. 

The following from the college cata- 
logue descriptive of the course will fur- 
nish an idea of the plan of instruction 
and show the emphasis laid upon prac- 
tical work : 

The first year in the course for those 
who enter other than from the Minne- 
sota School of Agriculture deals with 
the elementary agricultural subjects 
that it is important for every manager 
of rural properties to be familiar with. 
The forester, from the very nature of 
his surroundings, will be largely thrown 
on his own resources, and should be 
capable of advising as to the best way 
of managing the farms or grazing lands 
that are almost always included in large 
forest properties. The sophomore year 
and one-half of each of the junior and 
senior years are devoted to the study of 
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the basal natural sciences underlying 
the practice of forestry, and to such aca- 
demic and engineering studies as seem 
especially desirable here. While French 
is made optional with German, it is 
expected that German will be taken in 
most cases, as it is the most helpful 
language for those who are to study 
forest literature. An opportunity 
will be afforded to take Spanish, as it 
may be especially desirable to those 
who contemplate entering the Philip- 
pine forest service. One-half of each 
of the senior and junior years are de- 
voted to the study of technical forestry, 
an important part of which consists of 
field work and excursions. Every stu- 
dent is required before graduation to 
take four weeks’ work in some ap- 
proved lumber camp, so as to become 
familiar with common lumbering oper- 
ations. 

Especial emphasis is laid on the value 
of field work and excursions. This 
consists of excursions to nearby forests; 
to lumber camps, sawmills, and wood- 
manufacturing and paper mills; to the 
Boom Company’s works on the Missis- 
sippi River ; to nearby nurseries, and it 
is expected that arrangements will be 
made which will afford an opportunity 
for students to visit some of the forests 
of Montana, Idaho, and Washington at 
a very low rate. Excursions are also 
frequently made in connection with the 
study of botany, geology, zodlogy, and 
nursery practice. 

OUTLINE OF COURSE IN FORESTRY. 

Freshman Year.—Students entering 
the forestry course will be required to 
take the freshman year the same as 
other students of the college of agri- 
culture. 

The Department of Agriculture. 

SOPHOMORE YEAR. 

First Semester. 

Botany, short (4). 
Chemistry (4). 
German or French (4). 
Agricultural Physics (2). 
Rhetoric (1). 
Military Drill (2). 
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Second Semester. 

Botany, short (4). 
Surveying (4). 
German or French (4). 
Trigonometry (4). 
Agricultural Physics (2). 
Rhetoric (1). 

JUNIOR YEAR. 

First Semester. 

Botany, Taxonomy (4). 
Forest Entomology (4). 
Forest Influence and Utility (2). 
Forest By-products (2). 
Forest Mensuration (2). 
Lumbering (2). 

Second Semester. 

Plant Ecology (4). 
Law, elements of contracts (1). 
Zoology (4). 
Wood Technology and Diseases of 

Wood (4). : 
Forest Valuation (2). 
Silviculture (2). 

SENIOR YEAR. 

First Semester. 

Geology, I (4). 
Silviculture (4). 
Elements of Economics (4). 
Vegetable Pathology (4). 
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Second Semester. 

Geology, III and IV (4). 
Forest Economics (4). 
European Forestry (1). 
Forest Administration (2). 
Forest Protection (2). 
Fish Culture, Game Protection (lec- 

bse) GOE 
Thesis, seminary in reading forest 

literature (2). ; 

Four practicums are required in the 
course in forestry, viz: in forest exploi- 
tation, forest working plans, forest men- 

suration, nursery practice. A thesis 
must be presented in each of the four 
subjects, giving the results of personal 
observation. 

The above outline gives the number 
of class-room hours per week for each 
study ; the whole number of hours for 
a period of a week, exclusive of labora- 
tory work, amounts to between sixteen 
and seventeen hours. The laboratory 
hours and field work in the subjects re- 
quiring it are reckoned at double the 
class-room period. 

In addition to the scheduled course 
indicated above there will be lectures 
by the Chief Fire Warden, the State 
Game Warden, and a number of prom- 
inent lumbermen of St. Paul and Min- 
neapolis. 

SeebOor OF FORESTS ON WATER SUPPLY. 

BY 

1 oP EO KE NS. 
BUREAU 

HE effect of forest fires on water 
supply in thesouthern California 

forest reserves, forest clearing and the 
water flow in streams and springs, and 
the relative flow from timbered, chap- 
arral-covered, and bare watersheds are 
problems of vital interest to our people. 
We have at hand so many illustrations 
covering all of these features that I 
hardly know where to begin. I think 
the most striking demonstration of the 

OF FORESTRY. 

loss of water supply through forest fires 
isin the San Gabriel Reserve. The San 
Gabriel River drainage basin comprises 
an area of 222squaremiles. In rgoI—‘2, 
after five successive dry years, the min- 
imum flow in the San Gabriel was 90 
miner’s inches. For the same period 
the San Antonio River drainage basin, 
with an area of 26.7 square miles, fur- 
nished as a minimum 190 miner’s inches. 

There being such a great discrepancy 
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in supply based upon the area, I deter- 
mined to investigate and ascertain, if 
possible, the cause. The San Gabriel 
River drains the very center of the re- 
serve, its west and easterly arms reach- 
ing out fully forty miles east and west, 
with the central channel leading to the 
valleys of about twelve miles. It is in 
a position to receive the maximum rain- 
fall, as it is generally understood that 
in the higher elevations and the central 
portion of the mountains the rainfall is 
far greater than on either the valley or 
the desert slopes. I traversed the en- 
tire area, skirting up into the canyons, 
and I found no place where fire had 
not burned within a comparatively few 
years. In many cases the stream beds 
even were denuded. 

FORESTRY AND IRRIGATION October 

One tributary of the East Fork of the 
San Gabriel, known as the Devil’s Can- 
yon, with an area of thirteen square 
miles, was formerly noted for its fine 
timber and continuous flow of water, 
The average altitude of this canyon is 
about 4,000 feet. Formerly sheep graz- 
ing was carried on in this basin, and the 
inevitable accompanying fires literally 
destroyed all vegetation, until now there 
is no conserving power whatever. In 
fact, nearly the entire area of the San 
Gabriel River basin has been seriously 
burned, and in these regions that have 
been burned so frequently and so se- 
verely there is nothing but rocky sur- 
face, and it will require very many years 
for the growth to return. There is per- 
haps one-third of the entire area that 

WESTERN YELLOW PINE FOREST IN SOUTHERN CALIFORNIA. 
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SCENE IN SAME FOREST ONE WEEK LATER, SHOWING LOPPINGS LEFT AFTER CUTTING; A 

PERFECT FIRE TRAP. 

has not been burned for about twenty- 
five years. 

On the other hand, the San Antonio 
River basin is contiguous, heading in 
the San Antonio Mountains, running 
south, thus receiving the precipitation 
from the south, east, and west slopes. 
In this area I found that perhaps one- 
half of the entire area had been burned 
within the past fifteen years, while the 
balance of the area showed little signs 
of fire. Notably in Bear Creek, with a 
drainage area of about seven square 
miles, the timber and chaparral growth 
was remarkably fine and the humus 
cover very good. ‘There were no evi- 
dences of a quick run-off in the way of 
débris and scarred trees and but little 
variation in the stream flow during the 
entire summer. ‘These two watersheds, 
if they had been cared for the same— 
or, in other words, if the fires had been 
kept out of each, there is no reason why 
the minimum flow should not have been 
exactly the same per area. The geo- 
logical formation of one is identical with 
that of the other, and in point of geo- 
graphical position the San Gabriel would 

have the advantage, because it takes all 
of the north and west drainage of Mt. 
San Antonio, which has an elevation of 
10,500 feet, on which the snow would 
melt very slowly and the run-off would 
be much more deliberate. 

Now, as:to the benefit of a stream 
cover. A few years ago I was with 
Mr. Joseph Lippincott and another en- 
gineer in the country drained by the 
San Gabriel, at which time we trav- 
ersed all of its branches. They were 
making scientific measurements, and I 
was studying particularly the effect of 
forest cover on run-off. Mr. Lippin- 
cott, at my request, made measurements 

of the water at the intersection of the 
West Fork and at a point four miles 
up the river. This portion of the river 
and the seepage beds on either side were 
well covered with willow, alder, and 

other trees, so that the wind and sun 

rarely reached the water. Their meas- 
urements showed an increase of 38 
miner’s inches of water in the four 
miles, showing the great advantage of 
tree protection to the water flow. Above 
this point there is a stretch of six miles, 



468 

on which there is but little covering, 
being very rocky and bare. The engi- 
neers did not have time to take meas- 
urements there for me, but I made 
them myself as carefully as I could, 
and I found in the six miles there was 
a shrinkage of over 20 miner’s inches. 
This certainly was proof to me of the 
great value of stream covering. Dur- 
ing the past summer, while we were 
gathering spruce seed on the Santa 
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to be imperceptible. During this pe- 
riod the weather was very warm and 
clear, and the flow of the stream had 
declined only one inch in six weeks. 
Further down the same stream the 
slopes of the mountain and the stream 
cover were entirely burned by fire in 
1900, doing a vast amount of damage. 
Extending up the stream for six miles 
from its mouth, the covering was en- 
tirely gone, and there I took measure- 

VIEW IN SAN GABRIEL REGION OF SOUTHERN CALIFORNIA, WHERE ONLY SMALL BRUSH IS 

LEFT ON IMPORTANT WATEBSHEDS. FORESTS SWEPT AWAY BY 

RECKLESS CUTTING AND FIRE. 

Anita Creek, in the San Gabriel Re- 
serve, I had measurements taken by 
weir in the morning at seven and in the 
afternoon at four o’clock. Above this 
point three miles, toward the head of 
the stream, there is the most perfect 
covering for both stream and water- 
shed that we know of in southern Cali- 
fornia, consisting of big-cone spruce and 
oaks on the slopes, while the stream is 
covered with alders and maples. We 
found the variations between morning 
and evening measurements so slight as 

ments for a few days and found the 
variation between morning and evening 
was from 35 to 50 per cent loss in the 
six miles. 

This is quite common. I could go 
on and give many such instances of loss 
of water through the destruction of 
trees and chaparral by fire. Even 
where watershed areas are well covered, 
if the stream is exposed to the wind 
and sun in this hot, sunny climate, the 
loss is very serious. The relative fall 
from the timbered, chaparral-covered, 
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and bare watersheds is very striking. 
The flow from our timbered watersheds 
is slow and continuous ; from the chap- 
arral-covered areas a greater variation, 
quicker run-off, and a much less run-off 
than from the timbered areas in the 
latter part of the season, showing that 
less water has been conserved and a 
greater evaporation has taken place. 
Bare watersheds on our steep mountain 
sides retain practically none of the pre- 
cipitation, but allow it to run off with 
a rush, eroding the mountains and de- 
positing vast quantities of débris in the 
valleys. 

I will give one more illustration of the 
great damage to water supply by fire. 
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Near Pasadena there are two small can- 
yons, from which some years ago an 
equal amount of water was flowing, 
being conducted in iron pipes. About 
1885 a fire swept over the drainage of 
one of these canyons. The water supply 
from this burned canyon decreased im- 
mediately, and the season after the fire 
it ceased to flow entirely. As the chap- 
arral and trees came back the water re- 
appeared, until now the supply, while 
not equal to the original flow, is on the 
increase. The water in the canyon that 
was not burned continued to flow. 
These canyons are very near together on 
the south slope of the San Gabriel Re- 
serve. 

FOREST of RES: 

HE northwest has been the prin- 
cipal sufferer from forest fires 

during September, although in most 
cases not the same territory as that laid 
waste by the fires mentioned in our last 
number. 
Oregon.—Oregon appears to have 

suffered more severe loss than any of 
the other states from numerous fires 
throughout its area, the most destruct- 
ive of which was perhaps that near 
Holbrook, where the loss exceeded 

$13,000, according to newspaper re- 
ports. This fire gained headway early 
in the month, and at about the same 
time the Bull Run Forest Reserve was 
threatened by a forest fire in the vicinity 
of Mt. Hood. On September 10, news- 
paper reports indicated the presence of 
two blazes in the vicinity of the Cas- 
cade Forest Reserve, and by September 
17 it was reported that they had in- 
flicted considerable damage to the mag- 
nificent timber in that section. After 
smouldering for several days a fire broke 
out two miles southeast of Gresham, and 
in its course toward the Clackamas 
River destroyed a number of farm build- 
ings and cut and standing timber. A 
forest fire between Manning and Buxton 
inflicted damage, and in the vicinity of 
Clatskanie, Columbia county, scattered 
fires threatened considerable damage 

until extinguished. As late as Septem- 
ber 18 it was reported that 3,000,000 
feet of green timber had been destroyed 
along the Sandy River near Ames. 
Washington.— After being practically 

extinguished, the forest fire at Fourth 

Plain, which, as stated in the September 
number of FORESTRY AND IRRIGATION 
inflicted considerable damage, broke out 
again with renewed vigor, and devas- 
tated the country in that vicinity until 
it was again found necessary, on Sep- 
tember 17, to detail soldiers from the 
Vancouver Barracks to assist in quelling 
the flames. A continuation of the last 
month’s fires in Pierce county also de- 
stroyed property in several localities, 
and a fire on the headwaters of the Pu- 
yallup River shut off all electric power 
in Seattle for several hours, owing to 
the destruction of power transmission 
poles from the power company’s plant 
at Electron. At La Grande, in Thurs- 
ton county, in a practically unexplored 
and impenetrable country, forest fires 
were reported on September 8 to have 
done considerable damage. Incendi- 
arism is supposed to have been the 
origin of a forest fireon the Kalama 
River, which destroyed a large amount 

of green timber. It is estimated by 

Seattle newspapers that a loss of $6,000 

in city timberlands was incurred through 
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a forest fire in the vicinity of that city. 
A fire reported on September 16 at the 
head of Lake Washington burned over 
7,000 acres of land and destroyed 200,- 
ooo feet of lumber, besides burning a 
logging camp. State aid was extended 
the Weyerhaeuser Timber Company, 
and the Cole Shingle Company in fight- 
ing fires in township 13 of Pacific 
county. 

Montana.—Newspaper reports indi- 
cate that 100,000 feet of lumber have 
been burned by a forest fire which, on 
August 25, was making headway to- 
ward Saw Tooth Canyon. ‘The forest 
fires prevalent near Kalispell, mention 
of which was made in the September 
number of FORESTRY AND IRRIGATION, 
have practically been extinguished. 
The losses are said to have been over 
$25,000 in timberlands alone. On Au- 
gust 30 forest fires of considerable mag- 
nitude were reported at the head of the 
Bitter Root Valley, and a blaze in the 
Deer Creek country, near Big Timber, 
on lands adjacent to and within the 
Absarokee Forest Reserve, burned over 
some valuable pine and fir timberlands. 
Rain on September 22 practically ex- 
tinguished forest fires to the west of 
Anaconda, which had been burning 
with considerable damage to timber, 
mining, and quarry property since Sep- 
tember 13. Another fire east of Ana- 
conda, presumably started by careless 
campers, was checked by dynamite after 
large damage. North of Missoula, on 
the Rattlesnake, a forest fire is reported 
to have inflicted loss, and fires extend- 
ing from the Idaho line to Trout Creek 
delayed Northern Pacific trains and did 
minor damage to timber. 

California.—A large number of forest 
fires, some of considerable magnitude, 
devastated California throughout its 
area. Most of these occurred from Sep- 
tember 7 to 14. Probably the most se- 
rious of these fires started early in Sep- 
tember in the Santa Cruz Mountains, 

and newspapers report the loss of three 
lives and $100,000 in property, exclu- 
sive of extensive damage to timber. 
Several valuable hotels and summer 
residences were consumed and much 
standing timber destroyed in a forest 
fire that swept from Bolinas Ridge to- 

FORESTRY AND IRRIGATION 

: 
October 

ward the head of Lagunitas Canyon. 
In Redwood Canyon a bush fire of 
minor importance developed into a fierce 
blaze which did considerable damage, 
placed by newspapers as high as $75,000. 
In Alameda and Contra Costa counties 
it is said that losses will aggregate thou- 
sands of dollars, while in Marin county 
14,000 acres are said to have been de- 
vastated, entailing a large property loss 
and threatening the destruction of sev- 
eral villages. Fires in Amador, Plumas, 
and Tehama counties are said to have 
caused no small damage, while in the 
Big Basin, in Santa Cruz and Santa 
Clara counties, a big blaze laid waste a 
large territory, and for a time threat- 
ened the destruction of the famous Big 
Basin Park. A large area of pasturage 
has been burned over in Monterey and 
San Luis Obispo counties ; at Cohasset, 
Butte county ; in Sonoma county, near 
Santa Rosa; in Yolo county, to the 
west, andin Yubacounty, in the Straw- 
berry Valley section, considerable dam- 
age has been done. The Sacramento 
Bee estimates a total loss of about 
$35,000 from forest fires in the Santa 
Lucia Hills, near Salinas. A fire at 
Keswick, California, caused a property 
loss estimated at $10,000. Flames swept 
over Eddy Mountain, in Siskiyou 
county, doing much damage to valua- 
ble timber, and the southern part of 
Humboldt county is said to have been 
laid waste. Near San Bernardino, in 
the vicinity of the famous Arrowhead, 
forest rangers had difficulty in quelling 
forest fires. 

Idaho. —At Rathdrum, Kootenai 
county, a high wind fanned a small for- 
est fire into a destructive blaze, which 
entailed considerable loss. At Spirit 
Lake, a summer resort 40 miles from 
Spokane, Wash., considerable damage 
is reported. At Cceur d’Alene City, 
also in Kootenai county, some loss was 

occasioned. 
Minnesota.—A forest fire started on 

August 28 in the dead timber and slash- 
ings near Park Rapids and caused con- 
siderable anxiety as to its probable re- 
sult to the town. 
Newfoundland.—A continuance of 

the destructive fires in this province 
has inflicted large damage. Canadian 
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papers place the loss as high as $20, 000,- 
ooo incurred so far this season. ‘The 
hamlet of Little Bay was destroyed and 
two men were killed by a forest fire on 
August 31. ; 

British Columbia.—It is estimated by 
prominent lumbermen that $500,000 
loss in timber alone has been occasioned 
by mid-island fires near Vancouver, and 

the property loss has been considerable. 

Nearly every district in the province 
has suffered some, and nearly all the 
government reservations have been vis- 
ited, with more or less serious conse- 
quences. On Howe Sound, inthe vicin- 
ity of Vancouver, a number of lumber 
camps, some standing timber, and many 
thousands of shingle bolts were burned, 
and it is also reported that four persons 
succumbed to the flames. 

Beto rRY AS APPLIED TO THE DEVEL- 
OPMENT OF KANSAS. , 

BY 

GEORGE W. TINCHER. 

O any one who has studied the 
forest conditions of Kansas, with 

its meagre supply as compared with the 
total area of the state, there can be but 

one conclusion, namely, practically all 
of the lumber for building purposes 
must be shipped from adjoining states, 
and a large portion of the post and pole 
stock to be used by the farmer must 
come from the same source. It is true 
that certain localities in the eastern part 
of the state, along wooded streams, 
have an abundance of native timber for 
local use on the farm, in the way of 
posts, poles, and fuel; however, only a 
small portion of the state is so favorably 
situated. Many of our most productive 
counties are entirely treeless, and all 

the timber and fuel must be shipped 
from the outside. We receive posts 
from Arkansas, Missouri, Minnesota, 
and Wisconsin. This is a great drain 
on the people, because of the excessive 
freight rate, which is added to the net 
cost of such stock. Many of the older 
portions of the state are now using posts 
and poles that have been grown in the 
immediate neighborhood. This is a 
step in the right direction, and one 
which will have to be followed out, be- 
cause the demand for all such stock in 
other parts of the country is becoming 
great, and the prices will thereby be 
advanced. I can see only one solution 

of the timber problem, so far as posts, 
poles, and fuel are concerned, and that 
is to grow them on our own soil and in 
the locality where there will be the great- 
est demand. 

THE NECESSITY FOR ARTIFICIAL 

FORESTS. 

There can be no doubt about the 
necessity for establishing artificial for- 
ests in Kansas, because of the meagre 
supply of our native timber. Any ex- 
perienced farmer who has grown timber 
of any sort toa sufficient size to be used 
for posts or poles knows that it is much 
cheaper and more satisfactory for him 
to go into a grove and cut the stick de- 
sired than to go to a lumber yard and 
pay cash for the same material. 

From fifteen to twenty years ago 
many artificial forests were established 
in Kansas. The catalpa is the tree that 
has been planted more than any other. 
Some of these forests have not proven 
a profitable investment, because of the 
inexperience of those who handled them’ 
The others have paid the owners a 
larger rent for the ground than they 
could have secured from any other crop. 
The Yaggy forest, located near Hutch- 
inson, consists of about five hundred 
acres of catalpa. The first planting 
was done in 1890. Posts have been cut 
from this forest for the last four years, 
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and the owners do not hesitate to say 
that it is one of the most profitable crops 
they ever grew. This forest is located 
in a treeless district of the state, where 
there is a ready demand for any supply 
that may be grown. Many other tree 
growers can testify to the same fact that 
applies to the Yaggy forest. 

Every land-owner should have a cer- 
tain portion of his land devoted to forest 
growth. It would be wise and profit- 
able to reduce the size of the orchard 
and plant a timber belt on the south and 
west sides of it. In all probability the 
owner would procure more fruit froma 
smaller number of trees that were situ- 
ated within this sheltered belt, to say 
nothing of the income received from the 
forest trees. 

An additional reason why artificial 
forests should be established is that we 
believe that during the next twenty 
years Kansas will enjoy her greatest 
growth. ‘This growth will call for an 
increased supply of young timber, to say 
nothing of constant renewals that must 
be made. All of the present pastures 
in Kansas will have to be renewed dur- 
ing this time, and the increased acreage 

of corn, wheat, alfalfa, and other crops 
will cause the subdividing of many of 
the large fields of the present day. The 
demand for small country telephone 
poles will be much greater than any 
supply that will be grown. The tele- 
phone is one of the things that has come 
to stay. Every resident of the rural 
districts will not be content without local 
telephone service. ‘The dairy interests 
alone in central and western Kansas 
will call for millions of posts and poles 
for fencing and shelter. During this 
twenty years the present prices will be 
increased all the way from 25 to 50 per 
cent, and it seems to me the height of 
folly to pay this additional cost when we 
can grow the same material on our own 
ground and keep the money at home. 

LOCATION AND THE BEST SPECIES TO 

PLANT. 

The location of a timber plantation is 
an essential feature. It should be lo- 
cated where the greatest demand will be 
when the timber is grown. It would be 
unwise for a man to plant a timber forest 
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in the sparsely settled region of Arkan-— 
sas or in the heavily wooded districts of 
Wisconsin, but the broad, fertile prairies 
of Kansas, where the wheat and corn 
belts come together, is an ideal location 
in which to grow timber, for the reason 
that long before this timber is large 
enough to be used, there will be a de- 
mand for it. This would be a good 
location for the reason that when the 
product is put on the market the matter 
of freight will be cut down to a very 
reasonable rate. 

Bottom land will grow trees to a mer- 
chantable size in a shorter period than 
prairie soil. However, we must take 
into consideration the difference in the 
price of bottom land and the prairie 
land. Wemust also consider that many 
counties of Kansas have no bottom land, 
and if the trees are grown at all it must 
be upon high open prairie. 

The Bureau of Forestry, at Washing- 
ton, D. C., has issued bulletin No. 37, 
entitled ‘‘ The Hardy Catalpa,’’ written 
by Mr. William L. Hall. This bulletin 
gives an immense amount of informa- 
tion, and deals entirely with catalpa 
plantations in Kansas. It should be in 
the hands of every land-owner in the 
state. 

For the eastern half of Kansas I would 
select catalpa (sfectosa) in preference to 
all other timber trees, because this tree 
has been more thoroughly tested than 
any other variety. It has more good 
qualities and less objectionable ones than 
any tree I know of. It will produce 
first-class posts in from ten to twelve 
years, and poles a few years later, while 

it is almost indestructible in contact 
with the soil. It is easily worked, will 
hold staples perfectly, and is tougb and 
strong. 

For the central and western part of 
the state I believe the Russian mulberry, 
Osage orange, black and honey locust 
will prove to be quite a factor in the 
post problem of the future. These trees 
will grow where it is almost impossible 
for others to live. They will grow toa 
suitable size for posts in a dozen years. 
The mulberry and Osage orange, in or- 
der to produce an upright growth, must 
be pruned annually until the stem is of 
sufficient length tomakea post. Much 
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of the sand land of southwestern Kansas 
seems to be admirably suited for the 
growth of these trees. The black locust 
is one of the best trees to plant in any 
part of the state if it was not for the 
attack of the borer, though in some 
localities it seems to be immune from 
this pest. 

Mr. Royal Kellogg, of the Bureau of 
Forestry, has prepared a bulletin, that 
will soon be issued, on the trees adapted 
for that part of Kansas and Nebraska 
west of the one hundredth principal 
meridian. This publication will be es- 
pecially valuable for all residents in the 
western part of thecountry. The red 
cedar will thrive to the Colorado line 
and can be used for ornament and a 
windbreak, but for post and pole pur- 
poses it should be at least from twenty- 
five to thirty years old, on account of 
the large proportion of sap as compared 
with heartwood, the heart being the 
only portion of the wood that will re- 
sist decay. The proportion of sap as 
compared with heartwood in the mul- 
berry, Osage orange, catalpa, and locust 
is quite small. 
The Austrian, Scotch, and other pines 

will grow in the West if one has pa- 
tience and understands how to start 
them and give proper care and cultiva- 
tion until they become firmly estab- 
lished. 

WILL 1 PAY? 

Every man who plants trees—or any- 
thing else—naturally asks the question, 
Swill it pay?’’ I believe that by a 
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judicious selection of location and the 
species of trees planted, and with proper 
care, a timber plantation will pay a 
larger rate of interest on the investment 
than the average farm crop. It is true 
that if every owner of land planted it 
to timber the profits would be very much 
lessened; but only a small proportion of 
men will plant a crop for which they 
must wait from ten to twelve years to 

realize a profit. The greatest profit to 
be derived from an investment of this 
sort is that it is permanent. When a 
plantation is once established and the 
crop is removed, a second crop can be 
grown from the stumps in much less 
time than the first and produce a better 
grade of timber than the firstone. The 
Osage orange and catalpa are the most 
persistent sprouters on the list. 

It will pay not only in a financial 
way, but it pays in the sense of being 
a benefit tothe community in which one 
may live. It will pay as a shelter for 
hogs or cattle from the cold northwest- 
erly blizzards that sweep over the state 
annually. It will pay many times the 
cost by providing shelter for a herd of 
cattle during one of these terrible storms. 
From my experience of almost twenty 
years in growing timber trees, I feel 
perfectly satisfied that it has paid me; 
and if I had the means, I would plant 
one or two thousand acres to forest trees 
within the next few years, because I 
firmly believe that long before 1920 
every owner of timber will find a ready 
market and a good price for anything 
that he may offer for sale. 

meAGK SUPPLIES. AND TREATED TIMBERS. 

NEW FORM OF RAILROAD TIE RECOM- 
MENDED BY THE BUREAU OF FORESTRY. 

HE annual consumption of ties on 
203,132 miles of railroad track in 

this country is 114,000,000, and it is 
yearly becoming harder to meet this 
demand. Granite, metal, and, more 
recently, concrete ties have been exper- 
imented with, but nowhere permanently 
adopted, and the indications are that 
wooden ties are not soon to be displaced. 

The Bureau of Forestry has for some 
time been making studies and experi- 
ments designed to improve the present 
conditions and to prevent the exhaus- 
tion of the timbers from which ties are 
made. Bulietin No. 50, ‘‘ Cross-Tie 
Forms and Rail Fastenings, with Spe- 
cial Reference to Treated Timbers,’’ by 
Dr. Hermann von Schrenk, which has 
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just been published, gives the latest re- 
sults of these investigations. 

The manner in which ties have hith- 
erto been made has been determined 
largely by the ease and rapidity with 
which they could be cut. They have 
been obtained from trees of all diameters, 
from g inches upward, the most service- 

able portions of live straight trees being 
selected. Thesapwood topsectious and 
trees killed by fire, insects, disease, etc., 
or blown down, could not be utilized, 
owing to the fact that ties from sapwood 
or dead timber decay rapidly. 

Although large ties make a better 
roadbed than the same amount of tim- 
ber in a greater number of small ties, 
the first consideration is to have as great 
a bearing surface as possible on the bal- 
last. A trapezoidal or modified half- 
round tie, with a base of 10 to 12 inches 
and a top-bearing surface of 6 inches, 
distributes the weight of moving train- 
loads upon the roadbed as effectually 
as ‘ajrectanoular tie 10 to 12 anches 
broad. The half-round tie is good for 
the lumberman, because in numerous 
instances two ties of this form can be 
made from a log which would furnish 
but one rectangular tie; in other cases 
material forseveral boards is saved where 
a rectangular tie would have taken the 
entire log. This form is beneficial to 
the forest, since it encourages the cut- 

ting of large trees and the saving of 
small ones until they reach more valua- 
ble size, and permits the utilization of 
much timber from the tops, hitherto 
leftin the woods. ‘The half-round tie is 
advantageous from a mechanical stand- 
point also, because it gives greater bear- 
ing surface per mile and a correspond- 
ingly more stable track than rectangular 
ties. This tie form is therefore advo- 
cated by the Bureau of Forestry as eco- 
nomical of timber, conservative of the 
lumber supply, and at the same time 
equally efficient with the forms in com- 
mon use. 

Ties are commonly graded as first, 

second, and third class, and culls, or 
ties which either in size or in quality 
fall below the specifications, but which 
the railroads generally accept up to a 
certain percentage of the total number of 
ties, though at a greatly reduced price. 
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There is, however, no accepted standard 
as to what constitutes a first, second, or 
third-class tie, and the specifications of 
the various railroads show wide differ- 
ences in the dimensions required. It is 
proposed by Doctor von Schrenk that a 
standard classification be adopted, con- 
sisting of six or more classes, to be known 
as A, B, C, etc., each class to be of a 
definite stze, and no provision to be made 
for culls. This will tend to economy, 
since the smaller-sized ties will fall into 
the smaller classes and will be sold at 
their market value to the roads which 
want them, instead of, as largely now, 
to roads which do not want them, but, 
having received a certain proportion of 
them mingled with those of the specified 
size, do not feel warranted in rejecting 
them altogether. This proposal has 
been adopted by the American Engineer- 
ing and Maintenance of Way Associa- 
tion. 
A far greater economy, however, than 

can be hoped for from the adoption of a 
new tie form or a new tie classification © 
is that promised by the studies which 
the Bureau of Forestry has directed 
toward opening new sources of supply 
of ties. This it aims to do by making 
possible the utilization of cheaper and 
more abundant kinds of timbers in place 
of the high-grade woods now employed. 
The commonest as well as the best tie 
material of the past and present in this 
country is white oak, which resists both 
wear and decay excellently, and is con- 
sequently cheaper in the long run than 
less expensive woods like beech, red oak, 
or loblolly and lodgepole pine; but 
white oak, besides being one of our finest 
timber trees, is becoming high-priced, 
and further, as railroad men know well, 
is becoming scarce even faster than the 
advancing price would indicate. Not 
only is it very wasteful to make ties of 
white oak, which can be manufactured 
into much more valuable products, if a 
lower-grade wood will do, but soon, 
under the present demand, white oak 
ties will no longer be obtainable in the 
required quantity at any price. * 

The first step in the search for sub- 
stitutes was to discover how to prevent 

rapid decay of softer woods when laid 
in the track. Preservative treatment 
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has long been in general use abroad. 
With proper methods it can be made 
entirely successful, and impregnation 
with creosote, zinc chlorid, or other an- 
tiseptic substances allows the use of 
many woods hitherto passed over, as 
well as of sawed ties, sapwood, and 
dead timber. Preservative treatment 
can make a beech or red oak or pine 
tie outlast a white oak tie. But the 
wearing away of the softer fibers of 
these woods under the rail and around 
the spike raises a new set of problems. 
Even with cheap treatment practi- 
cable, which insures against the de- 
struction of the tie in the ground by 
decay, it is neither economical nor safe 
to equip a road with such ties unless 
mechanical devices can be found which 
will prevent rapid wear. ‘Ties chemic- 
ally treated resist decay, but the softer 
woods can not withstand wear of the 
tails nor hold the spikes under the 
heavy traffic of American roads. 

This is true not only of ties upon 
which the rails rest directly, but also 
where the old forms of steel plates in- 
serted between rail and tie are used. 
Indeed, the thin plates with prongs or 
spines and flanges, hitherto generally 
used in the United States, appear to 
hasten rather than retard wear of the 
tie. . With accompanying screw-spikes, 
which hold the rail firmly to the tie, 
several forms of plates can be intro- 
duced successfully. Wooden tie-plates 
can be used, which, when worn out, are 
easily replaced. 

The functions of spikes are, first, to 
hold the ties to the rails, and, second, to 
prevent the rails from spreading. Nail 
spikes are still used for this purpose in 
this country. In driving a spike into a 
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white-oak tie the strong and elastic fiber 
of the wood is bent downward, main- 
taining a close contact, so that powerful 
resistance is offered to its withdrawal. 
When driven into such woods as hem- 
lock and western yellow, lodgepole, lob- 
lolly, or shortleaf pine, the fibers of the 
wood are crushed and broken. Asa re- 
sult the spikes do not hold with suffi- 
cient firmness to withstand the undula- 
tory motion of the rail nor the lateral 
pressure against them. They become 
loosened, and the constant friction en- 

larges the spike-hole until water collects 
in it and decay begins. The spike must 
soon be driven in a new place, and this 
constant respiking rapidly ruins the tie. 
Even if the tie has been treated with a 
solution like zine chlorid, the water will 
leach out the salt, so that decay-produc- 
ing factors begin their work. The solu- 
tion of this difficulty is achieved by the 
use of a screwspike. In the soft woods 
screw spikes will resist nearly three 
times as great a strain as nail spikes. 
If inserted in a screw dowel of hard 
wood, the power of the screw spike is 
still greater. A key operated by two men, 
a hand-power screw-spike-driving ma- 
chine, or a machine with electric power 
may be employed to insert screw spikes. 

Arrangements are being made for the 
extensive introduction of these appli- 
ances, the need of which has developed 
so conspicuously in the brief experience 
with treated timbers. If in the main- 
tenance of a stable track, so indispens- 
able for the safety of trains moving at a 
high rate of speed, the proposed equip- 
ment fulfills the promise of experimental 
tests, an important step in the better 
utilization of our forest resources will 
have been made. 
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HE industrial condition which 
governs throughout more than 

400,000,000 acres of western public 
grazing lands has been described many 
times recently in articles discussing the 
question of the proper disposal of these 
lands. In general, the situation is 
everywhere the same, temporary occu- 
pation without ownership or legal pos- 
sessory rights by stockmen of that pub- 
lic domain whose purpose is to provide 
room and opportunity as long and as 
fully as possible for the nation’s rapidly 
expanding population. 

Mindful of such an important utility 
for our public lands, any damage to the 
national asset must be considered, vir- 
tually, as a sacrifice of national terri- 
tory, inasmuch as its impairment means 
the loss of so much foothold and work- 
ing room for prospective settlers. Yet 
exactly this has been the result of the 
misfit application of existing land laws 
to western conditions. These laws, vir- 
tually inoperative in a grazing country, 
have necessarily been supplemented by 
the unwritten law of the range, framed 
and enforced by those strong enough to 
take and hold possession for a brief 
term of years. 

EFFECTS OF OVERGRAZING. 

The result of such occupation is, 
usually, that excessive numbers of ani- 
mals are put upon this free pasture, the 
profits are run up as quickly as possible 
while yet the range remains free, and 
then when the grass is gone, when the 
plains and hillsides are converted into 
gullied barrens, and oftentimes, when 
the profits of the first years are canceled 
by the losses of later ones, the nation’s 
ruined estate is abandoned to the tender 

mercies of the next and more ruthless 
occupant who may still find something 
convertible thereon. 

The effect of this unregulated and 
destructive tenure varies greatly with 
those conditions of soil, topography, 
rainfall, heat, and frost which affect the 
endurance of a grazing country. More 
favored districts in more northerly, 
humid, or elevated situations still re- 
tain an important fraction of their pri- 
meval value; but in portions of the 
southwest where the soils are sandy 
and easily washed, where the rainfall is 
light and often untimely, where the hot, 
dry climate causes ‘enormous evapora- 
tion, and where, consequently, the ef- 
fects of unregulated grazing are most 
destructive, many great areas of for- 
merly grassy country may be safely 
stated to be capable of supporting not 
one-tenth of the stock that once ranged 
there. 

APPROXIMATE LOSSES. 

It may be assumed, probably without 
exaggerating the loss, that the public 
grazing ranges of the West now aver- 
age not more than half of their original 
value—lands, too, which can never be 
irrigated and for which there is no pos- 
sible use but as grazing territory. Dif- 
ferently stated, this means that the 
United States, for want of proper laws 
to govern its public domain, has sut- 
fered a loss equal in effective value to, 
say, 200,000,000 acres of grazing lands, 
an area greater than the state of Texas 
or equal to a strip of territory 230 miles 
wide extending from the Rio Grande 
to the Canadian boundary. It is evi- 
dent that only the wreckage of western 
grazing values remains to be legislated 
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for, and that the problems of the now 
depleted range are largely those of re- 
construction fora failing country, occu- 
pied by more or less conflicting inter- 
ests, by cattle, sheep, and goats, by 
large companies, and by small individ- 
uals. 

There are few remaining to defend 
the old order of ‘‘ free grass for all,’’ for 
this regime, satisfactory enough when 
there was grass for all, has, with the 
failure of the ranges, demonstrated its 
own ruinousness. 

THE NATURE OF THE PROBLEM. 

The problem confronting range in- 
terests at this time is to devise land laws 
which shall enable a maximum popula- 
tion to support itself in a pastoral coun- 
try, and to make these laws so flexible 
as to apply to all grades, both best and 
poorest, of grazing lands, harmonize all 
kinds of stock interests thereon, and 
provide for the often unexpected devel- 
opment, through irrigation, of agricult- 
ural lands within formerly purely graz- 
ing districts. 

The existing conditions are those of a 
country reduced by overgrazing and bad 
management to a fraction of its possible 
value, and requiring to be fenced, re- 
seeded, repaired, and protected in order 
to even partly restore that value. 

UNSATISFACTORY REMEDIES PROPOSED. 

Practically the only proposals thus 
far made to remedy existing conditions 
are to lease the public lands in blocks at 
stated rents, or to issue permits to indi- 
viduals to run stated numbers of animals 
upon specified portions of the public 
range. 

The unsatisfactory nature of these 
proposals is attested in part by their re- 
peated rejection by one or another fac- 
tion of those concerned, and for reasons 
quite evident when the merits of the 
measures are considered. Lease or fence 
laws permitting the control of large 
bodies of land on the basis of competi- 
tive bids are usually favored by the 
wealthier and better established stock- 
raisers, who would be at an: advantage 
under such laws, and are earnestly op- 
posed by the small men, who would be 
exterminated through their operation. 
Horizontal lease laws have been pro- 
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posed providing for the leasing of all 
grazing lands at the same rate per acre 
of rental. When it is considered that 
different grazing districts may easily re- 
quire all the way from 3 to 60 acres to 
support a single cow, the unjust dis- 
crimination against the more desert 
ranges of a horizontal rate-per-acre 
lease law is too evident to require dis- 
cussion. 

The leasing idea, nevertheless, has a 
good foundation in the fact that it recog- 
nizes that in order to place the grazing 
industries on a stable basis, s/ockmen, 
like farmers, must have control of the land 
upon which they operate ; but methods 
have not yet been proposed for an open 
and equitable division of grazing lands 
among applicants therefor. 

The permit system, also, in one form 
or another, has many advocates—possi- 
bly largely for the reason that this 
method has been put into practice on 
forest and Indian reserves, and its re- 
sults are known to those who would ex- 
pect to take advantage of it. The per- 
mit system, however, is practically no 
better than free range with a tax added 
to the stockman’s expenses and a more 
or less unsuccessful attempt on the part 
of the government to regulate the num- 
ber of animals in a specified district. 
As under the free regime the stockman 
is not protected by assurance of perma- 
nent or long-continued tenure of his 
range, he consequently desires to get 
the whole value out of his concession 
while it lasts, and often yields to the 
temptation to place more animals upon 
his territory than his permit calls for. 
The destructive effects of the permit 
system as they are to be seen on certain 
Arizona reservations are not reassuring 
as to the good results of this method in 
practice. 

AUSTRALIAN EXPERIENCE AND _ RE- 

SULTS. 

It is doubtful, in brief, that a satis- 
factory method of disposal for western 
grazing ranges and their use as such 
has been devised, and we naturally turn 
at this time to Australia for suggestions. 
This country, which is and always has 
been more a pastoral than an agricult- 
ural region, for the last 75 years has 
been making and remodeling her laws 
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relating to the disposal of crown lands 
to settlers. The fruits of this long ex- 
perience are of unusual significance to 
us at the present time. As they now 
stand, the land laws of various of the 
Australian states present the following 
sensible features: First. Grazing lands 
are divided, according to their capacity 
to carry stock, into as many as four 
classes, and settlers are permitted to 
occupy smaller or greater allotments of 
territory according to its quality. Sec- 
ond. ‘These lands are occupied under 
long tenure leases, with renewal priv- 
ileges, wich give practically permanent 
control to the stockmen. In addition 
to the motive thus created to improve 
their leaseholds, they are also usually 
required by law to fence and otherwise 
improve their holdings. ‘Third. The 
classification of lands and their allot- 
ment to settlers is done by boards of 
commissioners acting for the govern- 
ment, with a view to correct judgment 
and equitable division of public lands. 

These are the leading features of those 
laws which have resulted from the bet- 
ter part of a century of Anglo-Saxon 
experience in a pastoral country. 

The operation of these laws with ref- 
erence to the development of pastoral 
industry is stated to be highly satisfac- 
tory. Vast areas of semi-desert lands, 
divided into comparatively small hold- 
ings, are legally occupied for long terms 
by stockmen who, prompted both by 
law and their own best interests, im- 
prove their holdings. Thus it is that 
in Australia an immense pastoral coun- 
try has been fenced, substantial im- 
provements are installed, provision is 
made against famine in dry years, ani- 
mal pests are exterminated, poisonous 
plants are eradicated, and an era of im- 
provement has apparently been inaugu- 
rated directly due to a recognition of the 
fact that the Anglo-Saxon must have pro- 
prietary interest in land if he is to be ex- 
pected to improve its condition. 

In unhappy contrast to the upbuild- 
ing of pastoral Australia is the reverse 
process everywhere evident in our own 
Western States. The spoliation which 
has resulted inevitably from the lack of 
laws having for their object a saving 
administration of the range country has 
resulted in a gradual but sure decline 
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of its carrying capacity. In some dis- 
tricts, especially where, under stress of 
overgrazing, the soil is easily eroded 
by rainfall, this damage can never be 
repaired ; in others, restriction of graz- 
ing, reseeding, and other remedial meas- 
ures may effect a large measure of res- 
toration. 

As to what these remedial measures 
shall be in the United States there is, 
of course, great difference of opinion, 
influenced in part by the interests of 
those concerned and in part by igno- 
rance of the problem itself. 

PRINCIPLES ON WHICH SOUND GRAZING 

LAND LAWS MUST REST. 

Successful grazing range laws must 
of necessity rest upon two kinds of 
knowledge—knowledge of the range 
itself, the forages that it bears, their 
habits of growth and reproduction, their 
food value for animals, the classifica- 

tion of grazing country into different 
grades, and the carrying capacity and 
endurance of these different kinds of 
range. ‘This is a subject the study of 
which within the past few years has been 
vigorously entered upon by various 
economic botanists, especially by cer- 
tain of the state experiment stations 
and by the United States Department 
of Agriculture. 

The second sort of knowledge re- 
quired is that derived from legislative 
experience in dealing with purely graz- 
ing lands elsewhere. The results of 
such experience are to be found in 
Australia probably more than in any 
other modern country. 

Australian experience, considered to- 
gether with the traditions of our own 
land laws, points to the practicability 
in the United States of the stockman’s 
homestead or long-term leasehold in 
pastoral districts. The homestead idea, 
long tried and well approved in this 
country, is, briefly, that a settler shall 
be granted enough territory to afford 
him a living—enough and no more. 

THE MEANING OF THE HOMESTEAD. 

As applied to the Mississippi Valley, 
a homestead meant 160 acres of land, 

this area being found in the average 
instance sufficient for a farming family; 
but when the tide of immigration pushed 
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west of the rooth meridian into the 
semi-arid regions, it was found either 
that 160 acres with water were worth a 
great deal more, or that 160 acres with- 
out water were worth vastly less than 
that same area back in the Mississippi 
Valley. 

The far greater value of irrigated 
lands has been recognized and provided 
for under the terms of the Newlands 
act, and, according to the productive 
capacity of the lands developed by the 
Reclamation Service, the settler will be 
granted a greater or less portion ade- 
quate for his support. 

Continuing the application of the 
idea, why should we not apportion 
grazing ranges on precisely the same 
principle, granting a sufficient acreage 
for a sufficient time to afford the small 

_ stockman the necessary territory to sup- 
port the herd whose increase shall give 

’ him a living income and protecting him 
in his tenure for a sufficient length of 
time to create an incentive for the main- 
tenance and improvement of his range? 

In Australia, from 1,280 to 40,000 
acres of grazing lands, according to 
quality, are thus leased, at rates propor- 
tionate to value, for terms of from four- 
teen to forty-two years. Many benefits 
are experienced under these provisions. 
Sheep and cattle wars are rendered im- 
possible, since each interest is confined to 
itsown territory. Cooperative arrange- 
ments are entered into extensively where 
cooperation permits of more economical 
management of large adjoining lease- 
holds. Grazing leaseholds are operated 
in connection with cultivated farms, and 
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humane methods of handling stock are 
rendered possible. 

SOME SUGGESTIONS. 

The operation of the grazing leasehold 
plan implies the creation of a suitable 
means for classifying grazing lands ac- 
cording to their productive capacity, and 
designating the various areas in different 
districts which will support, without de- 
struction of the range, the income-pro- 
ducing herd of the small stockman. 

Proper provision for residence upon 
and improvement of holdings should be 
made, insuring good faith of occupants 
and varying with conditions in different 
districts. 

Cooperation should be recognized and 
provided for in districts where the 
sparseness of the range, the scarcity of 
water, and the comparative costliness of 
fencing makes it advisable for neighbors 
to act jointly. 

Provision should be made for the re- 
newal of a long-tenure lease by the orig- 
inal holder, provided the land remains 
purely grazing country; but in case of 
possible artesian or irrigation develop- 
ment provision should also be made for 
throwing the leasehold open to more in- 
tensive culture. 

On these and other concurrent lines,as 
seems to have been demonstrated by the 
Anglo-Saxon sheep and cattle men of 
Australia, it should be possible to fulfill 
the purpose of our public domain and 
place upon it a maximum number of 
American citizens secure in their rights 
to sufficient territory to secure a living 
for themselves. 

MOODS. OF THE PHILIPPINES. 

BY 

15183 ie (On SMOG Sk 

N a previous article, referring to the 
forestry display by the Philippine 

Islands at the World’s Fair, the narra 
wood was particularly described, it be- 
longing to the superior group and first in 
general use for fine furniture, doors, 

casing and flooring in the better-ap- 
pointed dwellings. 

A number of slabs, finely polished, in 

the Forestry Building and the handsome 
tables in it and various other buildings 
in the Philippine reservation are beauti- 
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ful specimens of narra. .The piano in 
the Administration Building is also built 
of narra wood. 

In my former article narra was called 
the mahogany of the Philippines, quot- 
ing Foreman, but on account of its close 
resemblance, texture, and specific grav- 
ity, it seems it would better be entitled to 
be called the ‘‘ rosewood of the Philip- 
pines.’’ Itis eighth among the woods of 
the islands in resistance, twenty-third 
in elasticity, and thirty-first in specific 
gravity. 

Of the fine woods of the superior 
group, calantas is the next in impor- 
tanceto narra. Of this wood there is an 
excellent display in the Forestry Build- 
ing. Thetwo large slabs, 39 x 5.1 feet 
and 4 inches thick, highly polished on 
one side, are magnificent samples of the 
calantas wood. From this and other 
specimens on exhibit the World’s Fair 
visitor can form a good idea of its im- 
portance. It is fairly distributed over 
the islands and is worth from 5 to 6 
cents per square foot on the beach where 
it iscut and 35 cents delivered in the log 
at Manila—g$1oo per 1,000 feet linear 
measure in lumber in Manila. While 
these are the classified prices, they 
should not by any means be taken as a 
basis for business calculations. 

With proper transportation, modern 
methods of chopping and handling logs, 
and good sawmills, taken together with 
the cheap labor that can be had in the 
islands, there is no reason why the fine 
woods of the Philippines might not be 
placed upon the markets of the world at 
a lower figure than similar woods from 
other countries. 

Calantas grows principally on the isl- 
ands of Luzon, Mindoro, Negros, and 
Paragua. 

Of all the woods of the first order, ca- 
lantas is first inelasticity, and istherefore 
most valuable for small boat building, 
for making cigar boxes, and ordinary 
constructions. 
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Of specific gravity it is forty-first, 
and for resistance there are 46 other 
woods rank above it. It is sometimes 
erroneously called cedar in America, on 
account of the close resemblance to the 
South and Central Americancedar wood. 
It varies in shadesfroma blood red, black 
red, purplish red, toan ashy rose. Itis 
not much subject to attacks of insects 
and is very durable. 

The calantas is fragrant, and when 
burning emits an odor similar to that 
of juniper. 

Molave, christened the ‘‘ Queen of 
Woods”’ by the Filipinos, also belongs 
to the superior group, and grows wild 
in Cebt, Leyte, Luzén, Masbate, Min- 
danao, Mindoro, Negros, Panay, Para- 

gua, Samar, Sorsogon, and many other 
islands. It is well displayed in the For- 
estry Building. It is worth upon the 
beach where it is cut 10 cents per square 
foot, 80 cents delivered at Manila, and 
$145 per 1,000 feet of lumber. It is prob- 
ably the most common and best known 
hardwood in the Philippine Islands. 

The texture is fine and grainy and 
susceptible of a fine polish. It isof great 
value for building purposes on account 
of its great strength and being exempt 
from decay. It is cut into magnificent 
plank, and is used for flooring, door 
panels, and other furnishing and finish- 
ings in the construction of the better 
class of buildings. It is used in ship- 
building for everything excepting the 
keel. It is excellent wood for statues 
and other ornamental woodwork, as it 
is not subject to the attacks of insects, 
which deface and destroy many kinds 
of wood in the Philippines. 

There are great opportunities for 
making money by handling the fine 
woods of these islands for the markets 
of the world. 

A finer display of different kinds of 
woods has probably never been made 
than that contained in the Philippine 
Forestry Exhibit at the World’s Fair. 

pal aah 
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EROPOSED IRRIGATION LAW. 

DRAFT OF STATE IRRIGATION LAW TO BE SUBMITTED 
TO LEGISLATURES OF WASHINGTON AND OREGON. 

N the September issue of FoRESTRY 
AND IRRIGATION reference was 

made to the draft of a state irrigation 
law prepared by Mr. Morris Bien, of 
the United States Reclamation Service, 
at the request of irrigation commissions 
of the States of Oregon and Washing- 
ton, appointed for the purpose of sub- 
mitting draft of such a law at the next 
session of the legislatures of the two 
states. Copy of this pamphlet has now 
been received. 

It is based upon the principles re- 
cently developed under the best irriga- 
tion practice, some of which are now 
incorporated in the laws of Idaho, Ne- 
braska, Utah, and Wyoming. 

The whole code is founded upon the 
principle of beneficial use as the essen- 
tial feature of a claim to the use of 
water. It recognizes the waters of the 
state as the property of the public and 
subject to appropriation under a regular 
and orderly procedure as prescribed by 
the law. The rights which have al- 
ready become vested, either by means 
of appropriation or by use under a claim 
of riparian right, are recognized as 
valid, and all claims to the use of water 
not applied to a beneficial use at the 
date of the act will be recognized as 
relating back to the date of initiation of 
the claim if the necessary surveys and 
construction for the application of the 
water to a beneficial use are diligently 
prosecuted to completion. 

The draft provides for a state engi- 
neer, to be appointed by the governor 
and affirmed by the senate. He is to 
hold office for the term of six years, 

which makes his office as independent 
as possible of the political administra- 
tions, as he will hold over through one 
fulladministration. ‘The draft provides 
that no person shall be appointed to this 
office except a technically qualified and 
experienced hydraulic engineer. 

A large part of the cost of adminis- 
tration of this law will be paid by the 

fees of the state engineer’s office, which 
are turned into the general fund of the 
state treasury. These fees are very 

reasonable for each individual case, but 
the development of irrigation in these 
states will unquestionably afford in fees 
a very large part, if not all, of the cost 
of administration. 
A number of sections are devoted to 

the determination of existing water 
rights. This is an important feature, 
as the present conditions in these states 
are very unsatisfactory, inasmuch as 
the claims to water are based on both 
appropriation and riparian rights, in 
some cases claims of both classes being 
asserted as to the same stream. 

The state engineer is required to 
make a hydrographic study of each 
stream, obtaining the necessary data: 
for the determination of all water rights. 
The results of such survey are then 
transmitted to the attorney general of 
the state, who is required within thirty 
days to enter suit for the determination 
of all rights in such stream system. 

The appropriation of water is to be 
made under rules and regulations of 
the state engineer as limited by the 
provisions of law. 

An important provision in this con- 
nection is that before a permit to ap- 
propriate water is issued by the state 
engineer the applicant is required to 
publish notice, containing all essential 
facts as to the proposed appropriation, 
in some newspaper of general circula- 
tion in the locality where the water is 
to be diverted or used. 

After the completion of the work the 
state engineer is required to inspect it 
and then gives a certificate of construc 
tion, specifying the capacity of the 
works, and the right of appropriatien 
is limited to such quantity. 

It is required that the construction of 
the works shall be diligently prosecuted 
to completion, and if one-fifth of the 

work is not completed within one-half 
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the time allowed, it becomes possible 
for other applicants to obtain a right to 
the water which had been set aside for 
that work. 
When the water has been applied to 

a beneficial use a license is issued by 
the state engineer, and the right to ap- 
propriate water then becomes fixed as 
to quantity and conditions. 

Provisions are found in this draft for 
the recording of all water rights and 
documents relating thereto in the office 
of the state engineer. 

A provision of considerable impor- 
tance to the future development of these 
two states is found in section 36, which 
requires the state engineer to reserve 
from appropriation the waters which 
may be found necessary by the United 
States in developing the projects under 
the Reclamation Act. Other provisions 
place at the disposal of the Reclamation 
Service, at minimum cost, the lands of 
the state which may be needed for irri- 
gation works and require cooperation 
with the government in the disposition 
of the state lands which may be subject 
to irrigation under works constructed 
by the Reclamation Service. 

The state is to be divided into water 
divisions, probably four in number, and 
a water commissioner is to be elected in 
each division. ‘These commissioners are 
vested with authority to regulate the 
apportionment of the waters in accord- 
ance with the adjudications of the courts 
and the permits issued by the state en- 
gineer. The water commissioners are 
specially required to guard against waste 
and to see that each appropriator of 
water receives the amount to which he 
is entitled. Water masters are provided 
for, to act under the supervision of the 
water commissioners in carrying out the 
details of their work. 

The state engineer and the water com- 
missioners form a board of water com- 
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missioners, who are vested with general 
supervisory authority over the various 
details of appropriation and distribution 
of water. 

The expense of administration in re- 
gard to water apportionment by the 
water masters is borne by the ditch 
owners and the water users. 

Under the head of miscellaneous pro- 
visions are sections defining the units 
of measurement. The cubic foot per 
second is adopted for measuring the 
flow of water and the acre-foot for meas- 
uring the volume. An important fea- 
ture is a definition of the miner’s inch 
as the equivalent of 5 of a cubic foot 
per second except where otherwise de- 
termined by contract or usage. 

A section is devoted to the provision 
for severing the use of water from land 
to which it is appurtenant for irriga- 
tion purposes. This can only be done 
upon the approval of the state engineer 
after due publication in newspapers of 
the intent to make such change. 

Another section is devoted to the 
question of seepage water, which has 
been in many cases the subject of much 
difficulty and litigation. This provides 
that the party who proposes to use 
water which can be definitely traced as 
seepage from some particular canal or 
reservoir will be required to make rea- 
sonable payment to the owner of the 
irrigation works from which the water 
is derived. 

There are many details in this draft— 
some of them being wholly new—that 
would be profitable to consider if space 
were available. The summary given, 
however, will enable the reader to see 
that the draft prepared for the consid- 
eration of the legislatures of Washing- 
ton and Oregon will enable those states 
to place themselves in the foremost rank 
in the development of irrigation legisla- 
tion if its principles are adhered to. 



ROY AARNESS FHE. MISSOURI. 

PLANS LOOKING TO UTILIZATION 
OF ITS WATERS FOR IRRIGATION. 

BY 

GUY ELLIOT “MITCHErn. 

WENTY-FIVE years ago Major 
J. W. Powell, the greatest Ameri- 

can irrigation authority, told the people 

of North Dakota, at their constitutional 
convention, some plain facts about this 
semi-arid section which they were then 
loth to believe, but which have since 
proven only tootrue. Hetold them that 
in the western portion of the state they 
would have to depend upon irrigation, 
and that in the eastern part they could 
grow good crops with natural rainfall, 
but that in the middle portion an entire 
dependence upon rainfall must ulti- 
mately bring disaster; that they would 
have a series of years when there would 
be abundant crops, and then for a num- 
ber of years there would be scant rain- 
fall, when crops would fail and disaster 
and discouragement would overtake 
thousands of people. Up and down the 
temperature of agriculture would rise 
and fall with the seasons—the lean years 
andthefat. ‘‘ You will,’’ hesaid, ‘‘hug 
to yourselves the delusion that the cli- 
mate is changing. This question is 
4,000 years old. Nothing that mancan 
do will change the climate. There is 
almost enough rainfall, but one year and 
another you need a little more than you 
get. It is flowing past you in your 
rivers.’’ 

These words seem truly prophetic as 
the history of the Dakotas for the past 
25 years is reviewed. ‘The lean years 
came and the fat years, the years when 
there was plenty of rain and the soil 
produced abundantly, and the cycles of 
lean years came, when the farmers 
watched in vain for the fructifying rain- 
fall and their crops burned to a brown 
and a crisp, and finally they abandoned 
their homes by hundreds and by thou- 
sands. 

For three years in succession during 
that period, I was told, land which be- 

. 

fore and since yielded 20 bushels of 
wheat per acre produced but two poor 
bushels, while thousands of acres were 
never even harvested. 

A WASTE OF WEALTH. 

And the wealth of an empire is going 
by in the rivers, as Major Powell stated— 
flowing uselessly to the ocean. That is 
apparent enough to any one visiting the 
country. How to get the water onto 
the land is the question. For the very 
reason that dry farming may succeed 
but little interest has been taken in irri- 
gation. But the farmers of North Da- 
kotaareawakening. They are realizing 
that it isa false pride which proclaims 
that irrigation is not needed, for with 
irrigation they will have a safe and sure 
crop and one vastly more productive. 
The business men, too, are beginning to 
see that small farms, intensively culti- 
vated and made to produce the maxi- 
mum yield, contribute much more to the 
growth and upbuilding of the state than 
do large ranches, half farmed, or wild 
hay land. 

THE FORCEFUL MISSOURI. 

A certain Western Senator, in acloak- 
room conversation on irrigation last 
winter, stated it as his belief that the 
Missouri could be dammed at various 
points and all its flood waters saved for 
irrigation. This statesman was from 
the far, far West, where all things are 
easily possible. The Missouri is a vast 
yellow giant. It flows through North 
Dakota, even in low water time, a titanic 
mill-race, in which a strong swimmer 
may perhaps trust himself, and be swept 
down stream as fast as a man can run. 
In flood, when the Rocky Mountain 
snows are melting, it is the embodiment 
of power, if not destruction, tossing its 
tawny mane as it sweeps before it mil- 
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lions of tons of earth, cutting out new 
channels and building up new lands 
miles and miles in extent. Some day 
it may be possible to put ina great dam 
a couple of miles wide at one or two 
points where the river is confined be- 
tween high sandstone bluffs; but this 
would be a work which, while it would 
create a great empire of its own, would 
make the Nile dam, with its 25 mil- 
lions of cost, sink into comparative 
insignificance. 

WHAT CAN BE DONE TODAY. 

But there are other means of making 
the Missouri contribute to American 
prosperity. The writer was fortunate 
enough to take a trip of some hundred 
miles up the river on a steamer piloted 
by the last of the old-time river kings, 
Captain Grant Marsh, famous as a pilot 
and river explorer under Custer, For- 
sythe, Sheridan, Miles, and an impor- 

tant factor in many Indian expeditions. 
There was little in common in my un- 
eventful trip and such a one as when 
Captain Marshbrought back to Bismarck 
the first news of the dreadful Custer mas- 
sacre, which made 26 widows of army 
officers stationed at Fort Lincoln, just 
across the river, and brought likewise 
a score of wounded soldiers from Reno’s 
detached troops. The Sioux have had 
their passing and ranchers and farmers 
may dwell and till without fear of swift 
annihilation from marauding braves. 
But from the pilot-house of the little 
steamer I could discern, in the not far 
future, a development along the Mis- 
souri which would woik a yet greater 
change than that of the past decade. 
For hundreds of miles the river is en- 
compassed by steep bluffs from 200 to 
250 feet high and from 2 to 3 miles 
apart. Between these the river winds, 
a stream of from a quarter toa half mile 
wide, gradually changing its course from 
side to side, but forming great areas of 
‘““bench’’ lands 20, 30,and 50 feet high— 
hundreds of thousands of acres of sur- 
passingly fertile soil, needing only irri- 
gation. And the watering of this land 
turns out to be among the easiest of 
projects. 

Every bluff of the Missouri showed a 
coal vein of from 6 inches to 12 feet in 
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thickness ; in fact, enormous areas of 
North Dakota are underlain with splen- 
did lignite coal, worth at the mine only a 
dollar aton. ‘There you have it. 
water of the Missouri, a limitless, cease- 
less supply, just above it land made by 
centuries of river sediment, and immedi- — 
ately at hand one of the cheapest known ~ 
fuels to pump the water onto the land. — 
It did not take an engineer to see the 
feasibility and cheapness of this under- — 
taking. 

But why, I asked myself, had it not 
been done? Why had not farmers them- — 
selves putin windmills and small pumps? — 
Was there, after all, some insurmount- 
able obstacle? No. 
of them showed them as ignorant of irri- 
gation and its simplicity as are the farm- — 

In fact, they were 
‘“‘rainfall’’ farmers and they spoke of — 
ers of Vermont. 

irrigation as a mysterious and compli- 
cated process. 

UNCLE SAM TO PUMP THE MISSOURI. 

My return to Bismarck justified my 
conclusions. I found two government 
engineers even then investigating the 
problem, and, far beyond supplying the 
great areas of lower benches, they pro- 
pose to elevate the water a hundred and 
possibly 200 feet out onto the great 
mesas. I left them, preparing for a trip 
down the Missouri from the Dakota- 
Montana line, in asmall skiff, ona care- 
ful reconnaissance of the Old Muddy, 
its tributaries and its lands. If they 
find conditions as favorable as_ they 
would seem, a party of surveyors will be 
put upon the project at once to make 
surveys and detailed plans, to be fol- 
lowed by the installation of giant pumps, 
water engines, each of which will create 
a small river. : 

This work of the ,government is 
fraught with unbounded possibilities for 
North Dakota. A great empire lies la- 
tent in the midst of the state, the worth 
of which her own people are but begin- 
ning to comprehend. The fertility of 
the ages is stored in the ink-black soil 
and the water of half a continent flows 
by, an unused agent of wealth. 

The day of great things for the land 
of Laughing Water may be close at 
hand. 
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Elementary Wood Working. By Epwin W. 
FOSTER. Pp. 133. Illustrated. Ginn & 
Co., Boston. 

This little volume has for its purpose the fur- 
nishing to high-school and other students the 
essential facts about tools and their uses. It 
not only describes, but illustrates, the various 
tools used in wood working; and there are 
chapters on lumbering and milling. The prin- 
cipal timber trees are also described. Alto- 
gether the volume contains much information 
of a practical nature that should be useful to 
the average person. 

Our Mountain Garden. By Mrs. THEODORE 
THOMAS. Pp. 212. Illustrated. Macmil- 
lan Company, New York. $1.50 net. 

Mrs. Thomas’ experience in producing her 
mountain garden, which included the building 
of a summer home, will delight and be profit- 
able to both those who are amateur gardeners 
or who contemplate becoming such. The de- 
sire to build a home and beautify its surround- 
ings has ever been strong in the average breast, 
and never more so than in recent years. The 
desire to ‘‘ personally conduct’? the operations 
seems to be the rage, and a right healthy sign 
itis. The whole work in connection with Mrs. . 
Thomas’ house and garden was superintended 
by and much of the labor done by herself. It is 
for this reason that her narrative is so interest- 
ing and full of practical hints. The book is 
delightfully written also and in many ways it 
suggests Arthur Henry’s admirable volume, 
‘“The House in the Woods,’’ with which it 
does not suffer in comparison. ; 

Getting Acquainted with the Trees. By J. Hor- 
ACE MCFARLAND. Pp. 241. Over Ioo illus- 
trations. Macmillan Company, New York. 

This volume contains eight chapters in pop- 
ular vein on some of our best-known trees. 
Mr. McFarland’s connection with the book as 
author, illustrator, and printer is sufficient 
guarantee as toitsartistic side. It is undoubt- 
edly one of the handsomest nature books we 
have seen, and as a guide to certain classes of 
our trees will be of much value to amateur 
dendrologists. The illustrations, numbering 
more than one hundred half-tones from photo- 
graphs, are striking examples of the engraver’s 
and printer’s skill. 

Weather Folk-Lore and Local Weather Signs. 
Bulletin No. 33, U. S. Weather Bureau. 
By Professor EDWARD GARRIOTY. Pp. 
174. Illustrated with maps. Government 
Printing Office. Price, 35 cents. 

This is an interesting as well as a valuable 
publication, the first part classifying all the 
“sayings ’’ and legends of the weather in so far 
as they hold true, and the second containing 
summaries of local weather signs at Weather 
Bureau stations throughout the United States 
as indicated by the reports of the Bureau’s ob- 
servers. The mass of weather folk-lore has 
been threshed out until only those legends or 
sayings which have been found true in practi- 

cal application, in whole or in part, remain. 
These are further classified with explanations 
and notes, under the heads of Wind, Clouds, 
Barometer, Temperature, Humidity, Animals, 
Birds, Fish, Insects, Plants, Sun, Moon, Stars, 
Sun-spots, Days, Months, and Years, etc. 
Sayings, legends, tales, and folk-lore concern- 
ing the weather that have been handed down 
from generation to generation by French, Ger- 
man, Swiss, Scottish, and other foreign peoples, 
together with the writings, prose and poetic, 
of their languages, and the ancient couplets, 
quaint legends, and curious rules from our own 
ancestors are given, with explanations of their 
meaning and how nearly true they prophesy. 
The second part of the book is intended par- 
ticularly for the amateur meteorologist, and 
contains the material submitted by the Bureau’s 
observers throughout the country on which 
predictions are based. 

Floods of the Spring of 1903 in the Mississippi 
Watershed. Bulletin M, U.S. Weather Bu- 
reau. By H.C. FRANKENFIELD. Pp. 63. 
15 charts and numerous half tone illustra- 
tions. Government Printing Office. Price, 
$1.00. 

The floods of 1903 in the Mississippi Valley 
resulted in immense general damage to prop- 
erty in that vicinity, and this publication is a 
discussion of their causes and effects, arranged 
by localities, with a general description of their 
courses, and with special reports bearing on the 
subject. The illustrations, two of which are 
reproduced in this number of FORESTRY AND 
IRRIGATION, portray graphically the tremen- 
dous damage wrought. It is an exhaustive 
summary and history of the entire flood, and 
a number of charts showing precipitation dur- 
ing periods preceding and during the flood, 
with other data, are appended. The report is 
particularly valuable in that it contains the 
official figures and tabulations of the rise and 
fall of the flood and the losses and technical 
reports of the Weather Bureau’s trained staff. 

Proceedings of the lowa Park and Forestry Asso- 
ciation. Third Annual Meeting. Pp. 173. 
Illustrated. Published by the Association. 
1904. 

About twenty-five valuable papers, delivered 
at the Third Annual Meeting of the Iowa Park 
and Forestry Association, held on December 7 
and 8 of last year, are preserved in this volume. 
The Association is doing much to encourage the 
practice of forestry in lowa and education in 
its principles, with the creation of national 
parks and preservation of game, and the papers 
of this meeting are for the most part on these 
subjects or their special phases and applicabil- 
ity to certain conditions. The contents are 
divided into the business of the meeting proper, 
with minutes, and the papers read, classified 
under Forestry, Parksand Grounds, Schools and 
the Trees, and The 4/sthetic Side of Forestry. 
Numerous illustrations amplify upon the text, 
and the whole makes one of the handsomest 
volumes of its kind that has been received. 
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spectors, and Assistant Inspectors range from $1,200 —— 

to $2,400 per year. Actual and necessary traveling 
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e copy White’s Class Advertising. Tells 

how to advertise to reach rural people. 

Frank B. White, Counselor at Advertising 
At It 17 Years 900 Caxton Bidg., Chicago 

" a 
a ht 
USesieeU 

“LAND SCRIP” 
Safe, quick, economical method of acquiring 
government land. 

HUGO SEABERG, Raton, N. M. 

In writing advertisers kindly mention FORESTRY AND IRRIGATION 



50 YEARS’ 
EXPERIENCE RADIUM 

Orders should be addressed to 

Prof. J. A. MATHIEU 
Electricity Building 

French Section Block 34 

TRADE MARKS 
DESIGNS 

CoPYRIGHTS &c. 
W , 4 Anyone sending a sketch and description may 

orld s Fair quickly ascertain our opinion free whether an 
invention pabapy pen Commie: 

74 4 = tions strictly confidentia andbook on Patents 
They W ill be filled from stock E> sent free. Oldest agency for securing patents. 

ceived from the Paris Ella Labora- Patents taken through Munn ies Co. receive 
special notice, without charge, int 

oe. under Prof. Curie’s Scientific Ainericatt. 

= : A handsomely illustrated weekly. Largest cir- 
© Also orders taken for Induction culation of any scientific journal, ‘Terms, $3 a 

year; feur months, $1. Sold byall newsdealers. 
Coils and Wireless Telegraphic ap- MUNN & Co. 36 1Broadway New York paratus for 200-mile distance. Bat- LN ot a arn ener ah re 

Lemes ele; 

RIVERSIDE FOUNDRY AND MACHINE WORKS 
SOLE MANUFACTURERS OF 

WHITMER 
Deep Well Pump Head : 

New Design in Pump Construction . . Few Working Parts. 

Uniform Flow of Water . . Saving of 30 to 40 per cent 

in Power . . Write for full information 

WORKS AND OFFICE 

RIVERSIDE, CALIFORNIA 

In writing advertisers kindly mention FORESTRY AND IRRIGATION 
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| TREE SEED 

Newly issued Catalog free for the asking 

Thomas Meehan SG Sons, Inc., Dreshertown, Penna. 
Nursery Lane 

Nurserymen and Tree Seedsmen 

ADVERTISERS 

FIND 

FORESTRY AND IRRIGATION 
A GOOD MEDIUM 

READ 

Irrigation in the United States 
By FREDERICK HAYNES NEWELL 

Chief Engineer U. S. Reclamation Survey. 

The book of authority on the most logical expan- 
sion question before our people. 

Price $2.00, postpaid to any address. 

Address: FORESTRY AND IRRIGATION 
Washington, D. C 

DID YOU EVER USE 
PRESS CLIPPINGS? 

Do you want everything printed in the news- 
paper, magazine, and trade press of the United 
States and Canada on any particular subject? 

Send us your order describing what you want us 
to clip, enclose $3, and we will send you our 
service for a month, mailing you daily or 
weekly all clippings found on your topic. 

We read and clip about 25,000 publications each 
month. 

MANUFACTURERS ean learn where there is a 
market for their goods and how best to 
reach it. z 

BUSINESS MEN ean obtain reliable tips which 
lead to business brought in on the follow-up 
plan. 

ANYONE ean gather all that is printed about 
matters of immediate interest, the latest and 
best thoughts from many sources. 

United States Press Clipping Bureau 
147 Fifth Ave., Chicago, U.S. A. 

Send stamps for our booklet. 

ORCHIDS ORCHIDS 

We are the largest Orchid Sores in the 
United! States: sss. ere eer 

Our illustrated and descriptive Catalogue 
of Orchids is now ray and my be had 
on application 

Orchid Growers 
and Importers... 

LAGER & HURRELL 
SUMMIT, N. J. meer ye 3 

FORESTRY AND IRRIGATION 

can furnish any book published at reg- 

ular prices. Consult us before buying 

We Sell Direct to the Planter 

GRAFTED PECANS 
and All Kinds of Nut Trees 

New Plum, ‘‘Maynard,’’ the Moneymaker 
Send for Description 

OAK LAWN NURSERY 
HUNTSVILLE, ALA. 

Foresters and Botanists will find profit 
and pleasure in 

Important Philippine Woods 
The standard reference book for Philippine 
forests. By Capt. G. P. AHERN, Chief of Philip- 
pine Forestry Bureau. 42 large colored plates. 

Price, $3.00. 

Forestry and Irrigation Book Dept. 

PAPER. 
that this publication is printed 

. on is furnished by 

R. P. Andrews & Company anc), Washington 
Sole Agents in the District of Columbia for the 
West Virginia Pulp and Paper Company 
the Largest Manufacturers of Book Paper in 
the world. 

IF IN NEED, DROP THEM A LINE 

In writing advertisers kindly mention FORESTRY AND IRRIGATION 
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National 

Irrigation 

Association 

Chicago, New York, Washington, 
$707 Fisher Building. 17 Battery Place. 5 and 6 Glover Building. 

© FE tC e Fese 

THos. F. WaLsH, Washington, GEORGE H. MAxwELt, Chicago, 
President. Executive Chairman. 

JAMES H. ECKELS, Chicago, CHARLES B. BOOTHE, New York, 
Treasurer. Chairman Executive Council. 

Guy E. MircHELL,. Washington, 
Secretary. 

The objects of the Association, as set forth in its Constitution, are as follows: 

1. The adoption by the Federal Government of a permanent policy for the reclamation 
and settlement of the public domain, under which all the remaining public lands shall be 
held and administered as a trust for the benefit of the whole people of the United States, 
and no grants of the title to any of the public lands shall ever hereafter be made to any 
but actual settlers and homebuilders on the land. 

2. The preservation and development of our national resources by the construction of 
storage reservoirs by the Federal Government for flood protection, and to save for use in 
aid of navigation and irrigation the flood waters which now run to waste and cause overflow 
and destruction. 

3. The construction by the Federal Government of storage reservoirs and irrigation 
works wherever necessary to furnish water for the reclamation and settlement of the arid 
public lands. 

4. The preservation of the forests and reforestation of denuded forest areas as sources 
of water supply, the conservation of existing supplies by approved methods of irrigation 
and distribution, and the increase of the water resources of the arid region by the investi- 
gation and development of underground supplies. 

5. The adoption of a harmonious system of irrigation laws in all the arid and semi-arid 
states and territories under which the right to the use of water for irrigation shall vest in the 
user and become appurtenant to the land irrigated, and beneficial use be the basis and the 
measure and limit of the right. 

6. The holding of an annual Irrigation Congress, and the dissemination by public meet- 
ings and through the press of information regarding irrigation, and the reclamation and settle- 
ment of the arid public domain, and the possibilities of better agriculture through irrigation 
and intensive farming, and the need for agricultural education and training, and the creation 
of rural homes as national safeguards, and the encouragement of rural settlement as a remedy 
for the social and political evils threatened by the congestion of population in large cities. 

In writing advertisers kindly mention FORESTRY AND IRRIGATION 



TROPICAL FORESTRY and HORTICULTURE 
Reports and working plans for estates in Southern Florida, Ba- 
hamas, Cuba, Isle of Pines, Porto Rico, and neighboring regions 

THE POMELO, OR GRAPE FRUIT, THE FAVORITE OF ALL BREAKFAST FRUITS, FOR 
WHICH THE SOUTHERNMOST PART OF THE PENINSULA OF FLORIDA IS FAMOUS. 
FOR THE PRODUCTION OF THIS PROFITABLE FRUIT THIS REGION HAS NO RIVAL 

Tropical forest lands bought and sold .* Villa sttes and grove land 
for sale in Biscayne Bay region * Write for prospectus .% Address 

JOHN GIFFORD, Princeton, N. J., or Cocoanut Grove, Dade Co., Fla. 



ORGANIZED APRIL, 1882 INCORPORATED JANUARY, 1897 

ive 

American Forestry Association 

OFFICERS FOR 1904 

President 

Hon. JAMES WILSON, Secretary of Agriculture 

First Vice-President Secretary 

Dr. B. EK. FERNOW, Ithaca, N. Y. EDWARD A. BOWERS, New Haven, Coun 

Treasurer, OTTO LUEBKERT, Washington, D. C. 

Dtrectors 

JAMES WILSON HENRY S. GRAVES EDWARD A. BOWERS WILLIAM L. HALL 

B. HK. FERNOW HENRY GANNETT OTTO LUEBKERT F. H. NEWELL 

WILLIAM 8S. HARVEY GEORGE P. WHITTLESEY GIFFORD PINCHOT 

Vice-Presidents 

SiR H. G. JoLY DE LOTBINIERE, Victoria, B. C. CHARLES W. GARFIELD, Lansing, Mich. 
CHARLES C. GEORGESON, Sitka, Alaska. SAMUEL B. GREEN, St. Anthony Park, Minn. 
WALTER S. FLEMING, Auburn, Ala. WILLIAM TRELEASE, St. Louis, Mo. 
B. A. FOWLER, Phoenix, Ariz. CHARLES KE. BESSEY, Lincoln, Neb. 
THOMAS MCRAE, Prescott, Ark. FRANK W. ROLLINS, Concord, N. H. 
Wo. R. DUDLEY, Stanford University, Cal. JOHN GIFFORD, Princeton, N. J. 
W. G. M. STONE, Denver, Col. WILLIAM F. Fox, Albany, N. Y. 
WALTER MULFORD, New Haven, Conn. C. A. SCHENCK, Biltmore, N. C. 
Wo. M. Cansy, Wilmington, Del. Wo. R. LAZENBY, Columbus, Ohio. 
THOMAS F. WALSH, Washington, D. C. JOHN FIELDS, Stillwater, Okla. 
ELIHU STEWART, Ottawa, Ont. J. T. RoTHROCK, West Chester, Pa. 
BK. F. SKINNER, Escambia, Fla. GEO. PEABODY WETMORE, Newport, R. I. 
R. B. REPPARD, Savannah, Ga. Wo. L. BRAY, Austin, Texas. 
CHAS. DEERING, Chicago, IIl. GEORGE AITKEN, Woodstock, Vt. 
AMES TROOP, Lafayette, Ind. D. O. NoursE, Blacksburg, Va. 
HOMAS H. MACBRIDE, Iowa City, Iowa. ADDISON G. FOSTER, Tacoma, Wash. 

JOSEPH R. BuRTON, Abilene, Kansas. A. D. Hopkins. Morgantown, W. Va. 
S. C. MASON, Berea, Ky. FRED WEYERHAUSER, Chippewa Falls, Wis. 
LEWIS JOHNSON, New Orleans, La. WM. LITTLE, Montreal, Quebec. 
EDWARD L. MELLUS, Baltimore, Md. | Gero. P. AHERN, Manila, P. I. 
JoHN EK. Hosss, North Berwick, Me. Wm. R. CASTLE, Hawaii. 
FRANCIS H. APPLETON, Peabody, Mass. J. H. McLEaRY, San Juan, P. R. 

Annual Dues, $2.00. Life Membership, with exemption from further dues, $100.00 

Sustaining Membership, $25.00 a year 

FORESTRY & IRRIGATION is the official organ of the Association, and sent regularly to all members 

To Mr. EDWARD A. BOWERS 

Secretary American Forestry Association 

Box 346, New Haven, Conn. 

DEAR SiR: I hereby signify my desire to become a member of the American 

Forestry Association. Two dollars ($2.00) for annual dues enclosed herewith. 

Very truly yours, 



WwW. E. HOYT, G.E.P. A. 
335 Broadway, New York, N. Y. 

A Trip Through 

Yellowstone Park 
is what everyone hopes to have—some day. It is the most wonderful trip 
in the world. ‘There are more than 3,000 square miles of weird, marvelous, 
unimaginable things that can be seen nowhere else; therefore if one ever 
sees them one must go to the Park, in the heart of the magnificent Rockies 
with snow-tippeda peaks all around. If Old Faithful geyser, a Paint Pot, 
Mud, Volcano, or Emerald Pool were to be found in Lincoln Park, Chicago ; 
Central Park, New York; or Fairmount Park, Philadelphia, the people 
would flock to see it or them by tens of thousands. For a very small sum, 
comparatively, all these and hundreds more of nature’s unduplicated mar- 
vels can be seen between June 1 and September 30 of each year, and one 
will enjoy, to boot, the best coaching trip in the country. 

The Northern Pacific folder on Yellowstone Park, just issued, is a new, 
right up to date, finely illustrated dissertation on this Yellowstone Park 
trip. It is not descriptive, but deals with the detailed, technical matters 
everyone needs to know about such a trip. It tells all about the hotels, the 
stage coaches, the roads, the cost of the tour, where the geysers, the water- 
falls, the bears, the canyons are, and where the trout fishing is found. We 
have printed thousands of this beautiful leaflet and want everybody inter- 
ested to have a copy, and it can be obtained by sending A. M. Cleland, 
General Passenger Agent, St. Paul, Minn., two cents with proper address. 

‘‘ Wonderland 1904,’’ which is a very fine pamphlet of 116 pages, de- 
scriptive of the Northwest, including the Park, will be sent for six cents. 

In writing advertisers kindly mention FORESTRY AND IRRIGATION 



ALFALFA 
It has been discovered that the 

PLATTE VALLEY 
traversed by the 

UNION PACIFIC 
Possesses immense wealth in alfalfa—greater than all the 

grasses and clovers combined. Asa source of revenue 
alfalfa exceeds all other products. Its growth is 

simply enormous. ‘Three, and sometimes four 
cuttings are made a year. 

EVERY FARMER CAN RAISE ALFALFA 
And if he raises that, he can also raise cattle, 

sheep, horses and hogs. 

Mlustrated publication ‘ Alfalfa on Union Pacific,” 
free on application. , 

Inquire of 

E, L. LOMAX, @. P. & T. A., Omaha, Nebr. 

ese «CiT'o 
Keep 

Track 

| 7 © | Gate 

The Library Bureau Card System enables you to classify facts and information and to 
keep track of various dealings, engagements, accounts, correspondence, documents, loose 
sheets, papers, drawings, clippings, etc., in the most systematic and practical way. 

The desk outfit here shown consists of a quartered oak tray in antique and best shel- 
lac finish, with cover and all fittings, 1,000 numbered cards, and A to Z guides. Guides 
for the days, weeks, and months will be furnished instead of the alphabetical guides if 
desired. Further information will be given on request. 

LIBRARY BUREAU 
Colorado Building WASHINGTON, D. C. 

Boston New York Chicago Philadelphia London 

In writing advertisers kindly mention FORESTRY AND IRRIGATION 



Biltmore 

Forest School | 
Biltmore, N.C. 

WW 
Theoretical and practical 

instruction in all branches of 
applied forestry. 

rN for over a hundred years have been uni- ¥ 
m versally recognized as the standard of y 
a excellence. ¥ Course ea areene wa 
AN <7 consecutive months can be 
in TREE AND SHRUS3 SEEDS W entered at any time of the 
a We aim to have the most complete as- ¥ year—no vacations. 
m sortment of Native and Foreign Tree and wy Object lessons within the 
Z Shrub Seeds, and have collected for us - mountain estate of George 
M annually all the sorts that can be procured. 4 W. Vanderbilt, comprising 

e OUR CATALOGUE—the 103d succes- 4 120,000 acres, where forestry 
fy sive annual edition—is the most complete, y has been practiced since 1895. 
h most reliable and most beautiful of W 

American Garden Annuals. We Mail W 
a Ls) conki et Seamer ‘ MN AN 

MN NY 
* J. M. THORBURN & CO. ¥% Foedariher infensates 
My Vv apply to ANN 

i 36 Cortlandt St ican York ¥ ® ortlandt Street New Yor : C. A. Scheack. nla 

ALE FOREST SCHOOL 
NEW HAVEN,. ... CONNE CTLVTC Ue 

The course of study in THE YALE FOREST 

SCHOOL, covers a period of two years. Graduates 

of collegiate institutions of high standing are ad- 

mitted as candidates for the degree of Master of 

Forestry. ferseedadate The Summer School of Forestry is conducted at Ct 

Milford, Pike County, Penna. ‘The session in 1905 - 

will open July 5th and continue seven weeks. 

For further information address 

Henry S. Graves, Director, New Haven, Conn. 

PRESS OF JUDD & DETWEILER, WASHINGTON, D. C. 
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Printing and Pullishing 
The H. M. Suter Publishing 

Co. have exceptional facili- 

ties for turning out books, 

pamphlets, calendars, Col- 

lege annuals, &c. 

All Kinds of Illustrations 

Furnished. 

To persons desiring prompt 

publication of books we can 

guarantee first class printing 

and careful proof-reading, 

relieving them of all detail 

work. 

CORRESPONDENCE INVITED. 

H. M. Suter Publishing Co., 
510 TWELFTH STREET, NORTHWEST, 

WASHINGTON, ae 
“or 

24 and DIG 

Field *"4 Stream 
Edited by EMERSON HOUGH 

America’s Illustrated Monthly Magazineof the 
Rop, GuN, Doc, CANOE, CAMGRA, CRUISE, Etc 

Subscription Price $1.50 per Year 

15cents a Copy of all Newsdealers 

The Mysteries of the Mighty 

Amazon River 
EAD the story, graphically penned by ex- 
ploper ALVAH D. JAMES, of the dis- 
coveries and faets breught to light by 

“FIELD AND STREAM’S” exploration party 
in the vast. tropical wilderness drained by the 
Amazon. 
From the day when, on the Pacific coast. the 

ascent of the Andes Mountains began, the thrill 
of the narrative isupon you, and never releases 
its hold until the tale ends at the confluence of 
the great river with the Atlantic, 3,600 miles 
fromits source. 

Begin your subscription with the superb 
Christmas Number of 1903, contsining the 
first installment of this Amazon story. 

Address the Publichers 

John P. Burkhard Corporation 

Dept. F. I. 35 West 2ist St., New York 

Horticultural Manuel 
In Two Parts. Part I. Comprising the 

leading Principles and Practices con- 

nected with the Propagation,Culture,and 

Improvement of Fruits, Nuts, Ornamental 

Trees, Shrubs, and plants of the United 

States and Canada. By J. L. Budd, Pro- 

fessor Emeritus in Horticulture in the 

Iowa State College of Agriculture and 

the Mechanic Arts. Assisted by N. E. 

Hansen, Professor in the South Dakota 

Agricultural College. 1I2mo, XxX4I7 

pages, 107 figures. Cloth, $1,50. 

Systematic Pomology 

Being Part Il of American Horticuitural 

Manuel, giving a Description of the 

Fruits in Cultivation, largely planted in 

the varied parts of the United States and 

Canada, together with those of special 

promise in local parts. I2mo, xiX4gI 

pages. Cloth, $1.50. ; 

JOHN WILEY & SONS 

43 and 45 East 19th St. New York City 
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Harvard University 
The Lawrence 

Scientific School 

Announces the establishment 
of four-years’ programme of 
courses in 

Forestry 
leading to the degree of S. B. 
The School offers also profes- 
sional courses leading to the 
degree of S. B. in Landscape 
Architecture, Engineering, 
Mining, Geology, Biology, 
Chemistry, etc. 

Information about require- 
ments for admission, courses 
of study, expenses, etc., may 
be obtained ! y addressing 

J. L. LOVE, Secretary 

16 University Hall, Cambridge, Mass. 

N. S. SHALER, Dean. 

Accurate estimates of standing timber, 

valuation surveys and working plans 

made, and expert advice on any logging, 

lumbering, or forestal proposition furn- 

ished by 

C. A. SCHENCK & CO., Biltmore, N. C. 
Consulting Forest Engineers. 

Nature Books 
Now is the Time to Read Them 

Spring soon here and every normal 
man and woman wishes to get in 

,touch with the newly-wakened life 
out of doors. See our list on a fol- 
lowing page. Whatever isn’t there 
we can procure for you at lowest rates. 

FORESTRY AND IRRIGATION 
BOOK DEPARTMENT 

California, Alta, Placer County 

“AGASSIZ HALL 
is a boys’ Preparatory School in the Sierra Ne- 
vada Mountains. Its boys are encouraged to 
ride, row, swim, fish, hunt, trap, snowshoe as 
out-of-school aids toward developing healthy 
manhood. 

aASERE; 

University of the South 
Sewanee, Tennessee 

DEPARTMENTS 

Academic Medical 

Theological Pharmaceutical 

Law Preparatory 

The University of the South is situated in the 
center of its woodland domain of 10,000 acres 
on the summit of the Cumberland Mountains, 
2,000 feet above sea level. 

Open from March to December, the academic 
year being divided into three terms. Students 
from other Universities may attend the sum- 
mer session, July 3 to September 26, in any 
department. y 

The University domain is being lumbered in a 
scientific manner under the direction of the 
Bureau of Forestry, U.S. Department of A gri- 
culture,and an unusual opportunity isafforded 
for the preliminary study of forestry. Sewanee 
presents an exceptionally attractive field for 
the study of geology, and forest and field 
botany. 

For further information address 

THE VICE-CHANCELLOR 

The 

Overland 

Limited 

California 
the most ]uxurious train in the world, 
leaves Chicago 8.00 p. m. daily. Less 
than three days to San Francisco. 

| Magnificent equipment. Electric 
lighted throughout. 

The Best of Everything. 
Two other fast trains leave Chicago 10a.m. 
and 11.35 p.m. daily, with through service 
to San Francisco, Los Angeles and 
Portland via the 

Chicago & North-Western, 
Union Pacific and 

Southern Pacific Railways 
All agents sell tickets via 

this route. 

Illustrated booklets on 
application to 

W. B. KNISKERN, 
CHICAGO, ILL. 

or E. L. LOMAX, 
OMAHA, NEB. 

OL16 

In writing advertisers kindly mention FORESTRY AND IRRIGATION, 



The American Sportsman's Library 
Under General Editorship of CASPAR WHITNEY 

The only Library of Sports Adapted to the American Reader 
Complete in 20 volumes, at $2 net per volume 

A partial list of Contributors includes 

Theodore Roosevelt, Dean Sage, Edwyn Sandys, Charles F. Holder 

F. S. Van Dyke, L. C. Sanford, James A. Henshall, Owen Wister’ 

The volumes are illustrated by such artists as 7 

A. B. Frost, Carl Rungius, L. A. Fuertes, Charles L. Bull, Martin 
Justice, C. F. W. Mielatz, and Tappan Adney. 

a a EL RR RATE ETE SS 

Published in two series of 10 volumes each, all uniform, the whole set is a remarkable 
epitome of outdoor life, dealt with authoratively, yet in simple and untechnical lan- 
guage, and in each volume will be found much tointerest and instruct the general reader 

Of the First Series, those 
The Bie Game 

now ready are: Fishes of the 

The Deer Family United States 
By Theodore Roce: By Charles F. Hol- 

Natori eas ar 1 cree ee WW. Miol Be 
Rungius, with Maps and others. bie 
by Dr. C. Hart Mer- 

riam. 

Salmon and Trout 
By Dean Sage. W.C. 
Harris, and H. C. 
Townsend, Illustra- 
by A. B. Frost and 
others. 

Upland Game Birds 
By Edwyn Sandys 
and T.S. Van Dyke. 
Illustrated by L. A. 
Fuertes, A.B. Frost, 
C.L. Bullandothers 

The Water-Fowl 

‘Family 
By L. C. Sanford, L. 
B. Bishop and T. S. 
Van Dyke, illustra- 
ted by A. B. Frost, 
L. A. Fuertes, and 

To be ready in the Fall 

The Bison, Musk 
Ox, Sheep and 
Goat Family 

By George Bird 
Grinnell, Owen 
Winster,and Caspar 
Whitney. Illustra- 
ted by Carl Rungius 
and others. 

Cougar, Wild Cat, 
Wolf and Fox 

With many illustra- 
tions. 

The Bear Family 

By Dr. C. Hart Mer- 
Calg. Bal: riam. Illustrated 

Bass, Pike, Perch, py Gar) Ranga 

and Others oy tey six 

3y James A. Hen- Guns, Ammunition 
hall, M. D. Illus- 
rated by Martin and Tackle 
ust ice and Charles By A. W. Money and 
F. W. Mielatz. others. Illustrated, 

SECOND SERIES—In Preparation 

Photography for the Sportsman Naturalist, | Baseball, Football, Yachting, Small Boat 
The Sporting Dog, The American Race Sailing and Canoeing, Rowing, Track Athlet- 

Horse, The Running Horse, Trotting ics, and Swimming, Lacrosse, Lawn Tennis, 
and Pacing, Riding and Driving. Boxing, Wrestling, Etc., Skating, ae 

Ice Yachting, Coasting, Etc. ; 

PE CT AL sO Fel eer 2 

Pa This exceedingly interesting and valuable series will be offered for 
Bey & a limited period upon very liberal terms. Send $4.00 with coupon 

Sie cut from this magazine and $1 per month for 36 months thereafter, 
% 16 IF and we will send you free of all charges the volumes now rene 

2 9G, 7 Me, and the others as they are issued. The books are good to look 
%, “ey, ny at, being tastefully bound in dark green cloth, with soy 

‘Sy Gee ornaments and ‘ettering and gilt top. : 
‘ & o, 4 

%, 
is Cn The MACMILLAN COMPANY 
are 66 FIFTH AVENUE, -.- + NEW YORK 

In writing advertisers kindly mention FORESTRY AND IRRIGATION. 



Let us be your Book Buvers 
7 

In our plan of serving the readers of FORESTRY AND IRRI- 
GATION we have found so many who have taken advantage 

of our former offer to furnish books on forestry and 
irrigation subjects that we are broadening the 

scope of our book department so as to furnish 
any book a reader may want. 4 These 

books are furnished at publishers’ 
list prices and will be sent post- 

postpaid on receipt of price. 
We save you postage & 

express charges 

a 
ot 

FORESTRY 

Flora of the Northern U. S. and Canada, Britton and Brown (3 vols.)..... ....... $9.00 
Z@OitrsNativeskrees vilarniet 1. Keeler. 225 oi pee ieee cd taintis eevee eae: yee A OROG 

North American Forests and Forestry, Ernest Bruncken.........................- 2.00 
ithe Adirondack Spruce, Gilford Pinchot... . 205.0 81 2. oe ey! attain at BOO 
Forest Trees and Forest Scenery, G. Frederick Schwarz..................... die OTS 5O 
WES Aner Canl COne-Dearers us. LMM Ollecersca. Wail + cheaeleemiogie amilae sie ci ok 1°00 
EG watophellatiewinees ley Grel7em ON sensi cial: tee clei scot aye alr: Wleravelsrem seta aretyere, saay ee .50 
Mloraromehe: Southern otatess Any Ws Chapman. ies cin. cs els + cuss peed ne wc cree eee 4.00 
Trees of the Northern United States, KE. A. Apgar.............-.... se eee e eee 1.00 
Orne Wartomell Barks, [@bin Witness Cok oedosdecuosmetcgquuoe dbo shor cooobasBGobe ce oor ms 7 5 

Trees of New England, Dame & Brooks .................... ie eke Ps y TX 
Studies of Trees in Winter, Annie Oakes Huntingdon ..... ..................0-. 2.25 
Micremamor Otatty. ASA) GTA Ys 62). fs oes eens ovle  aicie tie me ose ohn eleva nua ehsewin’e oles wisi 1.62 
rwenicaleborestry phUller 2.52 ee eee dae see tet oe ew cee ones we « co eiaemibe 1°50 

orest Planting: JarcCHOwW) 2 ...\-.. 22. 0cisie een e ete s eee lets cee ee aces ese eleceee = 1.50 
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AMERICAN WOODS 
By Romeyn B. Hough, B. A. 

A publication unique in its illustrations, in that they are actual specimens instead 

of pictures, giving literally ‘‘sermons in trees ’”’ 

RT TE Tp em a eI 

A VOLUME OF THE “AMERICAN WOODS” DISPLAYED 

ACH page contains three paper-thin sections of actual wood—tranverse, radial, and 

tangential—and as these are nearly transparent, they show clearly the structure. 

They are mounted on strong bristol board, which bears the accurate scientific and 

popular names of each specimen shown, together with the common name in German, 

French, and Spanish. 

He es aearet so The: pages. on (which tite: ae eee inane 
‘ Invaluable for specimens of wood are mounted 2 Of great use to ¢ 

BOTANISTS ( are separate, to facilitate ex- ~ SCHOOLS 
¢ WOODWORKERS Q amination and comparison one Q COLLEGES 

a eteceneaty with another, and in order that Pees oad 

ARCHITECTS ( they may be vsed in direct ‘ PRIVATE ¢ 

BUILDERS ° connection with the text which . COLLECTIONS ; 

my yee accompanies each volume. DALI DPS ee 

Ten parts of this great work have been issued and are ready for delivery; others 

will follow at the rate of one or two parts per year. Each part contains at least three 

specimens each of 25 species, with illustrated text. 

The following are the net prices per part: 

Green or brown cloth, imitation morocco, $5.00. Half-morocco, $7.50 

Address: FORESTRY AND IRRIGATION 
510 Twelfth Street, N. W., Washington, D. C. 

In writing advertisers kindly mention FORESTRY AND IRRIGATION 



THE NATURE LIBRARY 
TEN SUPERB VOLUMES 

In the 4,000 pages of these books there are 300 full-page color plates, 450 half-tone photographs, 
and 1,500 other illustrations, making this set one of the richest publications pictorially ever issued. 
As most of these pictures are photographs from nature, with the exact colors and tones of the 
living objects, they have a value and a fidelity unique 

in a work of this kind. The photographers went 

Among the Wilds 

and Secret Places 
of nature, and they show you many curious things never 

before presented with << true-to-life ’’ accuracy. 

A plan to make nature study fascinating and nature 

books absorbingly interesting was followed by the authors 

of this beautiful library, and the result is an entirely 

gratifying success, to which educators as well as general 

readers warmly testify. 

Every one is interested in nature, or should be. If 

you are interested, you can find no better companion- 

ship than these books, that treat so intimately animals, @% ‘As necessary as the dictionary, 
and far more interesting. ’’ 

flowers, birds, fishes, moths, butterflies, insects, etc., 

and impart their information so delightfully. If you are not interested in nature, you cannot 

help being interested in these books, and they will wake the imagination you have allowed to 

sleep, and restore you to the joy of the open. 

WE SHOULD LIKE TO SEND YOU 

post-paid, an elaborate descriptive booklet containing 

sample color plates, black-and-white half-tones, speci- 

men text-pages, etc., with full particulars of the various 

styles of binding, prices, terms, etc. 

To avoid possible lossin the mails, 
please write very plainly 
your name, spelled out 

Your mail address 
with street and number. . 

And your 
City and State 

Then.tear off the lower. portion of. this. page and. forward to us, 
upon receipt. of which we will sead you a complimentary copy of the 
handsome booklet described above. You will enjoy reading it. 

scan | CovNTRY LIFE $44 ||| DOVBLEDAY PAGE & CO THE WORLDS 
‘i ~-133-135 8137 EA6TH.ST- NEW YORK - ~ WORK - 
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Forestry and — 

en | FOREST CONGRESS 

Washington, D. C. 

PANUARY. 2,35 4,5, -6;-1905. 

OF EIGI AL «CALL: 

An American Forest Congress under the auspices of the American Forestry 

Association will meet in Washington, D. C., January second to sixth, 1905. 

The purpose of this Congress is to establish a broader understanding of the 

forest in its relation to the great industries depending upon it ; to advance the con- 

servative use of forest resources for both the present and the future need of these 

industries ; to stimulate and unite all efforts to perpetuate the forest as a permanent 

resource of the Nation. 

All who are interested in securing these ends are urged to attend this Congress. 

The fact that the President of the United States will address the Congress and 

receive its members is significant of its national importance, while the promised 

attendance of many of the foremost men of our industrial life assures definite and 

far-reaching results from its deliberations. 

The Congress will include : 

Members of the United States Senate and House of Representatives. 

Ambassadors, Ministers, and other representatives of foreign nations. 

Governors of States and Territories. 

Members of the Society of American Foresters. 

Faculties of Forest Schools. 

State Forest officials. 

Professional foresters in private work. 

100 Delegates from the American Forestry Association. 

Editors of Lumber and other Trade Journals of industries dependent upon the forest. 

25 Delegates from the Bureau of Forestry of the U. S., Department of Agriculture. 

25 Delegates from the United States Geological Survey. 

50 Delegates from the United States General Land Office and Forest Reserve Service. 

75 Delegates from the National Irrigation Association. 

75 Delegates from the National Irrigation Congress. 

5 Delegates from each Forestry Association, State or local. 

10 Delegates from the Canadian Forestry Association. 

VoL. X. ‘NOQVE EMBER, 2904. No > 



5 Delegates from the Canadian Forest Service. 

5 Delegates appointed by the Governor of each State and Territory. 

5 Delegates from each Lumberman’s Association. 

5 Delegates from each Wood-working Association. 

5 Delegates from each Mining Association. 

5 Delegates from each Stockmen’s Association. 

5 Delegates from each Turpentine Association. 

2 Delegates from each Railroad, Telegraph, or Telephone Company. 

15 Delegates from the American Society of Civil Engineers. 

15 Delegates from the American Institute of Mining Engineers. 

Chiefs of Bureaus and Divisions of the United States Department of Agriculture. 

2 Delegates from each Chamber of Commerce and Board of Trade. 

Delegates-at-large appointed by the President of the Congress from forest landowners 

and those who have rendered distinguished service to the cause of American 

Forestry. 

On Monday at 12 o’clock noon, January 2, the delegates will be received in a 

body at the President’s New Year’s reception at the White House. 

Morning and afternoon sessions will be held on January 3, 4, 5, and 6. A 

subject of wide industrial importance will be discussed at each session by men whose 

experience and standing qualify them to speak authoritatively upon it. 

The subjects, each of which will receive attention at a separate session, are : 

1. Relation of the Public Forest Lands to Irrigation. 

2. Relation of the Public Forest Lands to Grazing. 

3. The Lumber Industry and the Forest. 

4. Importance of the Public Forest Lands to Mining. 

5. Forestry in relation to Railroad Supplies. 

6. National Forest Policy. 

7. State Forest Policy. 

The sessions of the Congress will be held in the National Rifles Armory, 920 

G Street, northwest, which has a seating capacity of eight hundred. All meetings 

at this hall will be open to the public. On the afternoon of January 5 a special 

meeting will be held in the Lafayette Theatre, which will be addressed by the Presi- 

dent of the United States and other men prominent in our industrial and National 

life. Admission to this meeting will be by ticket. 

A rate of one and one-third fare for the round trip, on the certificate plan, has 

been granted by nearly all railroads in the United States and Canada in case one 

hundred persons attend the Congress. In order to secure this rate delegates must 

procure certificates at starting points. 

The headquarters of the Congress will be maintained at the National Rifles 

Armory for the registration of the delegates, the issuance of membership certificates, 

and the general information and convenience of those in attendance. 

The co-operation of all newspapers and other publications is requested in giving 

wide publicity to this Official Call and in directing attention to the national import- 

ance of this Congress. 

THE AMERICAN FORESTRY ASSOCIATION, 

JAMES WILSON, Presiaent. 
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NEWS AND 

The general interest 
fested in the Ameri- 
which is being mani- 

can Forest Congress, to be held in 
Washington, D. C., January 2 to 6, as 
announced in both the October and the 
present issues of ForESTRY AND [RRI- 
GATION, is especially gratifying to 
those in charge of the arrangements. 
Prominent men throughout the coun- 
try have signified their intention of be- 
ing present and participating in the de- 
liberations of the Congress, and the 
committee is particularly encouraged 
by the commendatory tone of the let- 
ters received, as evidencing sincere 
and. widespread interest in for- 
estry and recognition of its im- 
portance to the country. The time 
set for the congress is an especially 
favorable one in that it permits the at- 
tendance of the recognized authorities 
in forestry and its kindred subject, ir- 
rigation, who are employed in the Bu- 
reau of Forestry and the United 
States Reclamation Service. The field 
season for each of these branches of 
the government service do not end un- 
til late in the year, and the presence 
in Washington of those who have had 
actual experience and training in for- 
estry and irrigation should lend par- 
ticular interest to proceedings of the 
congress. Mr. F. H. Newell,. Chiet 
Engineer of the Reclamation Service. 
and Mr. Charles D. Walcott, Director 
of the U. S. Geological Survey, wiil 
be present and enter actively into the 
work of the congress, and Hoh. Jas. 
Wilson, Secretary of Agriculture and 
President of the American Forestry 
Association, under the auspices of 
which the congress is held, will act 
as presiding officer during its several 
sessions. 

Arrangements are now in progress 
to secure the attendance of students in 
forest courses at the various colleges 
throughout the country, and it is 
probable that the entire classes at the 
Yale Forest School, the Biltmore 
Forest School, and probably those in 

Interest in 

the Congress 

NODES: 

the forestry department of the Uni- 
versity of Michigan will attend. 

As announced in the official call on 
another page of this issue, President 
Roosevelt will deliver the principal 
address at one of the sessions. ‘The 
interest of prominent men in the 
West is especially worthy of men- 
tion. Governor Pardee of California 
though detained in his State at the 
time of the congress, owing to the 
sessions of the State Legislature, has 
written to state his unqualified approv- 
al of the objects of the convention, 
and his sincere interest in practical 
forestry. E. S. Gosney, one of the 
foremost grazing experts of the South- 
west, will come as a delegate from 
Arizona; Mr. F. J. Hagenbarth, pres- 
ident of the National Live Stock As- 
sociation, will attend, as will Mr. 
Howard Elliott, President of the 
Northern Pacific Railroad; Senator 
Thomas R. Bard, of California; Mx. 
N. M. McLeod; H. A. Jastro, General 
Superintendent of the Kern County 
Land Company, of California; and 
Mr. Victor H. Beckman, Editor of the 
Pacific Lumber Trade Journal. 
Among the other prominent men 

who will be present are: John Hays 
Hammond; Colonel W. S. Harvey, 
Vice President of the Pennsylvania 
Forestry Association; Mr. John Joy 
Edson; Representative Lamb of Vir- 
ginia; Senator F. M. Simmons; Hon. 
H. B. F. Macfarland, President Board 
of Commissioners, District of Colum- 
bia; Baron Speck von Sternburg Ger- 
man Ambassador to the United States: 
Commissioner Richards, of the Gen- 
eral Land Offioce; Senator Redfield 
Proctor of Vermont; Mr. Garrett 
Schenck, President of the Great 
Northen Paper Company; Senator 
Scott of West Virginia; Mr. George 
kK. Smith, Secretary of the National 
Lumber Manufacturers’ Association: 
Mr. Thomas F. Walsh, President of 
the National Irrigation Association; 
Dr. B. L. Wiggins, Vice-chancellor the 
University of the South; Dr. Albese 
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Shaw, editor of “The Review of Re- 
views; Hon. Whitelaw Reid, and 
many others. 

Indications point to an attendance 
of 1,000 delegates, and the congress 
should mark the beginning of an era 
of a more thorough interest and ap- 
preciation in practical forestry. 

This year for the first 
time the Junior Class 
of the Yale Forest 

School came together in July at Mil- 
ford, Penn. Usually the Juniors have 
met in New Haven in September. 
The purpose of adding a summer term 
to the Junior year is to give an oppor- 
tunity for a greater amount of field 
work in forest mensuration and silvi- 
culture than was possible under the 
previous conditions. The summer term 
opened July 1 and continued until Sep- 
tember 10. The experiment was an 
unqualified success and fully met the 
anticipations of the officers of the 
school. Prof. H. S. Graves conducted 

_ the work, assisted by Mr. E. FE. Car- 
ter, now Instructor in Forestry in 
Harvard University. The addition of 
a summer term to the course at Yale 
is one of the most important steps 
taken since the establishment of the 
school, not only because the efficiency 
of the courses in forest mensuration 
and silviculture have been emphati- 
cally increased, but also because the 
change has permitted the addition of 
several new courses and the rearrange- 
ment of the old courses. The most 
important new courses are forest en- 
gineering by Assistant Prof. R. L. 
Marston, and Physiography by Prof. 
H. E. Gregory. Some further import- 
ant changes will be announced in the 
new catalogue which will be issued in 
a few weeks. 

The equipment of the Forest School 
at Milford, Penn., has been very much 

extended during the past season. <A 
new lecture hall and a permanent din- 
ing hall and kitchen have been erect- 
ed through the generosity of Mr. 
James W. Pinchot and his family ; and 
the number of tents has been increased 

Yale Forest 

School 

to nearly fifty. The school now has 
at Milford a very thorough equipment 
for the summer work. 

The Summer School of the Uni- 
versity, which has been conducted at 
Milford since 19o0r, held an extremely 
successful session this year. The stu- 
dents live in camp with the Juniors of 
the regular department, but the in- 
struction is entirely separate. ‘The 
work was conducted by Prof. J. W. 
Toumey, assisted by Mr. A. H. 
Graves, Instructor in the Yale For- 
est School. Sixteen students were in 
attendance. 

The total registration at the Yale 
Forest School this fall is sixty-three, 
or one less than last year at this time. 

The new courses of- 
fered by this school 

_ during the year 1904- 
1905 comprise a course in denrology, 
a course in forest entomology, a course 
in forest pathology, a course in 
forest zoology, a course in. “inti- 
gation and _ its interdependence 
with forestry, a course on the forest 
work conducted by the Federal Govy- 
ernment. All of these courses are to 
be given by specialists in the employ 
of the United States Government at 
Washington. 

The attendance at the school at the 
present time is fifteen. Mr. Clifton 
D. Howe has been appointed assistant 
forester and instructor in botany. The 
Biltmore saw mills will work on 
Avery’s Creek during the year. The 
cutting of tannin wood, of tanbark and 
of wood for the Asheville market will 
be conducted in the present year as 
during the past. A shingle plant will 
be added to the equipment of the wood 
splitting mill at Biltmore. 

The nurseries have been increased 
during the last year and are now 
stocked with several million pines 
(white and yellow) and several hun- 
dred thousand hardwoods. ‘The stock 
raised in these nurseries will be large- 
ly used for the reforestation on the 
Bent Creek Estate, near Biltmore, 
comprising 15,000 acres. 

Biltmore 

Forest School 



492 

Michigan At the Michigan Ag- 
Agricultural ricultural College fif- 
College 

teen young men have 
entered with the expectation of com- 
pleting the forestry course. Of these 
seven are from Michigan, four from 
New York, and each of the following 
named states are represented by one 
student: Ohio, Indiana, Mississippi, 
and California. ‘twenty-three men in 
the freshman year of the five-year 
agricultural course are receiving in- 
struction in the elements of the sub- 
ject. All the work in the junior ‘and 
senior years will be given this year 
with little modification of last year’s 
programme. The two men who grad- 
uated from this course last June have 
been employed during the summer by 
the State Forestry Commission. Reg- 
ular meetings of the organization 
known as the M. A. C. Foresters will 
be held during the year. This organi- 
zation is composed of the students in 
the forestry course and others espe- 
cially interested in the subject. The 
meetings are held each alternate week 
and the discussions are led by some 
advanced student or by a special lec- 
turer. ‘The officers are Chief For- 
ester, Chief or Records Account,* For- 
est Ranger, Executive and Prog- 
gramme Comunittees. 

The  undegraduate 
course in forestry at 
tine AUniversityes 0.1 

Maine had, during the college year of 
1903-4, an enrollment of forty-five stu- 
dents who elected courses in forestry. 
Of this number four made this sub- 
ject their major course, with a view 
of taking it up as a profession. At 
the opening of the present college year 
the number of students who have 
chosen forestry as a profession has 
been increased to ten. 

University 

of Maine 

For some years the 
professor in charge of 
the’ Department . of 

Horticulture and Forestry at the Iowa 
State College of Agriculture and Me- 
chanics Arts has given an elementary 

In Iowa 

FORESTRY AND IRRIGATION November | 

course in Forestry, but this past year — 
the college decided to enlarge the work 
by introducing several courses bear- 
ing especially upon farm forestry. Mr, 
H. P. Baker, of the Bureau of For- 
estry, was elected as Assistant Profes- — 
sor in charge of Forestry and Forest 
to the Experiment Station, and as- 
sumed control of the work on Septem- 
ber 1. Half of his time will be given 
to the College work and the other half 
to studying Iowa forest conditions for 
the Bureau of Forestry. 

So far three courses have been es- 
tablished, which are as follows: 

Course I. Elementary Forestry. 
This course will be a discussion in a 
brief way of Forestry and its objects, 
with the main portion of the course 
given to a study of trees and tree 
planting in Iowa, touching on the sub- 
ject of wood, its structure, uses, and 
preservation. This work will be a four- 
hour study for the first semester of the 
sophomore year and will be eventually 
required of all agricultural students. 
This fall forty men are taking the 
course. 

Course IT. Silviculture. This is an 
elective course in the Junior year for 
those who have completed Course I. 
Nine men have taken up this work, 
which consists of three hours of lec- 
tures and three hours field work dur- 
ing the entire semester. In this course 
will be discussed the distribution and 
character of native forests and factors 
of tree growth and tree planting in 
Iowa; the management of the farm 
wood-lot and its protection from fire, — 
etc., with a brief discussion of forest 
measurement, and timber and its uses. 

Course III. Forest management and 
Policy will be an elective in the Senior 
year for those who have taken Courses 
I and II, and is designed for the men 
who wish to enter Forestry as a pro- 
fession. This course will take up sim- 
ple questions of forest management 
in their application to the farm. grove 
or woodlot. Under forest policy will 
be discussed land policies, forest own- 
ership, forest history, state and nation- 
al forestry, and irrigation and for- 
estry. 
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A fourth course is being prepared 
as an elective for Civil Engineer stu- 
dents, a number of whom have asked 
fiat sich a course be given. , This 
work will be a study of summer and 
winter characteristics of common 
trees, with a study of the structure and 
identification of woods found on the 
ordinary market. 

The work will be broadened and 
strengthened by work in the Depart- 
ment of Entomology by Prof. H. E. 
Summers, and in the Department of 
Botany by Prof. L. H. Pammel, bear- 
ing directly upon the subject of For- 
estry. 

Half of Professor Baker’s time will 
be given to the work of the Experi- 
ment Station, which is just beginning 
a series of experiments in co-opera- 
tion with the Bureau of Forestry in 
methods of treating soft wood fence 
posts, such as soft maple, willow, and 
cottonwood. From &oo to 1,000 posts 
have been donated by farmers of the 
state, and the results are being watch- 
ed with a great deal of interest. The 
fence post problem is a big one in the 
state of Iowa, and immense numbers 
uf posts are used annually by the 
farmers and stockmen at a large ex- 
pense. Exhibition plots of the vari- 
ous trees adapted to Iowa conditions 
will be started next spring and various 
experiments in growing and handling 
tree seedlings will be carried on. 

Forest work at the 
University of Michi- 
gan continues under 

direction of Professor Roth, assisted 
by Professor Davis. Under Professor 
Roth’s direction the courses in forestry 
at this institution made an excellent 
start, and with the larger result of 
arousing throughout the state a much 
needed sentiment in favor of forest 
preservation. The opening of the new 
collegiate year finds the attendance at 
Michigan increased over that of last. 

University of 

Michigan 

y [eas Blew Plant Los Angeles, re ue 
een 3,000 acres of brush 

g land called Griffith 
Park, which it intends to convert into 

a commercial forest. This will be the 
first instance of a city in the United 
States creating a forest. The prac- 
tice is quite common in Europe, 
where the forest-parks have not only 
contributed to the pleasure of the 
people, but have been more than self- 
supporting through their timber out- 
put. Under its cooperative offer the 
Bureau of Forestry had last summer 
at Los Angeles four of its experts, mak- 
ing a comprehensive planting plan for 
the forest. This plan was completed 
at the end of September. The idea 
is to convert a waste piece of land 
into a productive forest, which will 
not only pay for its creation and care 
through the sale of mature timber, 
but will prove a constant source of 
pleasure and recreation for the citi- 
zens of Los Angeles. It is an entirely 
practical plan, and Los Angeles de- 
serves credit for its progressive spirit. 
Other cities could very profitably fol- 
low this excellent example. 

The Pocono Manor 
Association of Penn- 
sylvania has 700 acres, 

covered , principally with a dense 
growth of chestnut and chestnut oak 
sprouts, which it intends to improve 
by forestry. This Association has 
spent a large sum of money in erecting 
buildings and improving the condi- 
tions of its grounds for the comfort 
and pleasure of its members during 
the summer months. The tract of land 
is on Little Pocono Mountain, about 
20 miles north of Delaware Water 
Gap, and is at present in a very bad 
condition. It was lumbered some 
forty years ago, and has been burnt 
over periodically about once cvery 
fOumeOL ive years since’ then: Its 
present tree growth is only brush from 
6 to to feet high—and not always that. 
Thinning must be done, and also some 
planting in the bare places. 

The greatest need is protection from 
fires. At the Association’s solicita- 
tion, the Bureau of Forestry, early in 
1903, made plans for the improvement 
and protection of the 700 acres. These 
plans are now being put in opera- 

An Example 

in Forestry 

a 
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tion. Their special significance will 
be in showing what can be done by 
forestry where ax and fire have done 
their worst in impoverishment of both 
soil and timber. As very much of the 
country, not only in that part of the 
State, but in many other regions of 
the East, shows the effects of the 
same evils, the reclamation of this 
tract of land will offer a splendid object 
lesson, and should be encouragement 
for work of the same kind elsewhere. 

Timber The Bureau of Forest- 
SSeS ry has recently signed 
Stations s an agreement to make 
extensive timber seasoning tests in two 
Western States, in cooperation withtwo 
telegraph and telephone companies. 
Experimental stations will belocated at 
Marinette, Wis., and Escanaba, Mich. ; 
and probably a third station will be 
established at Ashland, Wis. The ex- 
pense of the experiments will be borne 
jointly by the Bureau and the compa- 
nies.. Cedar and tamarack telephone 
and telegraph poles will be furnished 
by the State of Wisconsin free of cost, 
and two railroad companies have 
agreed to haul them to the experiment 
stations without charge for freight. 

The object of the experiments is to 
determine how many years can be add- 
ed to the life of each pole by proper 
seasoning. Since millions upon mill- 
ions of poles are used along telegraph 
and telephone lines, even one year’s 
extra service for each pole will amount 
to a tremendous saving in expense. 
Unseasoned cedar poles last from 
twelve to fifteen years. Seasoning ex- 
periments have shown how to increase 
this time by three or four years, and 
it is now expected to improve on this 
increase. Past methods of seasoning 

have effected a drying out of 20 per 
cent of the original weight of the 
poles. 

The Second Annual Report of 

Beceem Report of the Recla- 
Service mation Service, which 
was compiled under the supervision of 
Mr. F. H. Newell, chief engineer, is 
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now available. It is a continuation of 
the First Annual Report, which was 
completed on November 29, 1902, and 
transmitted at the opening of the sec- 
ond session of the Fifty-seventh Con- 
gress. The statements made in the 
first report are supplemented in the 
second by an account of the results 
accomplished during the field season 
of 1903 by Mr. Newell and his as- 
sistants. 

The present report opens with a dis- 
cussion of the reclamation law and the 
application of its various provisions 
under existing conditions. In trans- 
mitting the report to the Secretary of 
the Interior,the Director of the United 

States Geological Survey states that a 
practical application of the provisions 
of the law has shown them to be ef- 
fective, and that so far as can be seen, 
at the present time, no further legis- 
lation is required, as the law seems to 
have sufficient scope to accomplish its 
purpose. Following the exposition of 
the law comes a statement of decisions 
made by the Secretary of the Interior 
relating to the Reclamation Service. 
These refer to withdrawal of lands, 

limitation of the areas of homestead 
entries, the establishment of water 
rights, the purchase of lands, the res- 
ervation of rights of way, supervision 
over right of way applications, the or- 
dering of public-land surveys, etc. The 
various State and local agencies or- 
ganized’ to assist in carrying out the 
reclamation law are also briefly de- 
scribed. 

The bulk of the report consists of 
detailed descriptions, arranged in al- 
phabetical order, by States and Terri- 
tories, of the operations in the field. 
These descriptions are by the district 
engineers in charge of the operations. 
Mr. Arthur P. Davis writes of the in- 
vestigations made in Arizona and New 
Mexico; Mr. J. B. Lippincott, of the 
work in California; Mr. A. L. Fellows, 
of the investigations in Colorado; Mr. 
D. W. Ross, of those in Idaho; Mr. 
W.G. Russell, of those in Kansas; Mr. 
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Cyrus C. Babb, of the investigations 
in Montana; Mr. L. H. Taylor, of the 
work in Nevada; Mr.F. FE. Weymouth, 
of the work in North Dakota;- Mr. 
Ferdinand Bonstedt, of the investiga- 
tions in Oklahoma; Mr. John T. 
Whistler, of those in Oregon; Mr. C. 
H. Fitch, of those in South Dakota; 
Mr. G. Swendsen, of the work in 
Utah; Mr. T. A. Noble, of the inves- 
tigations in Washington; and Mr. 
John FE. Field and Mr. Jeremiah 
Ahern, of the investigations in Wy- 
oming. 

Within the year actual construction 
was begun in Nevada on a large canal 
from Truckee River. In Arizona pre- 
liminary construction was commenced 
on the Salt River dam, which will fur- 
nish water to arid lands in the vicin- 
ity of Phoenix. In other States and 
Territories plans and _ specifications 
are in various stages of progress. Ev- 
erywhere the work is being pushed as 
rapidly as is consistent with a full 
knowledge of conditions and with 
economical administration. 

Readers of ForRESTRY 
AND IRRIGATION will 
be interested in learn- 

ing the action taken upon forest mat- 
ters by the Illinois Federation of 
Wonten’s Clubs at the State meeting 
held at Danville October 18-21. This 
meeting was largely attended, and 
was one of the most successful in the 
history of the Federation. The for- 
estry subjects on the programme 
were: “What Forestry Means to 
Illinois Through the Work of the For- 
estry Committee of the Federation,” 
by Mrs. P. S. Peterson, of Chicago; 
“Forest Life—Habitat and Sojourn- 
er,” by Mrs. E. C. Lambert, of Jack- 
sonville; “A Forest Policy for Ill- 
nois,” by R. S. Kellogg, of Bureau 
of Forestry. 

The Federation also indorsed bills 
for the establishment of a Depart- 

ment of Forestry at the State Univer- 
sity and the creation of a State For- 
est Reserve. There is good reason to 
think that action of some kind along 

forestry lines will be secured at the 
next session of the Legislature. 

Awakening in 

Illinois. 

Regarding the spruce 
and pine nursery on 
on the Pillsbury forest 

reserve sixteen miles north-west of 
Brainerd, which has just been inspect- 
ed by General Andrews and Professor 
Green, both of the executive commit- 
tee of the Minnesota State Forestry 
Board, the former reports that: 

The nursery is a carefully cultivated 
and fenced acre, in which principally 
Norway spruce seeds were sown in 

Forest Nusery 

in Minnesota. 

long beds last spring. The Norway 
spruce came up fairly well. In many 
of the beds the rows are full of thrifty 
plants. The white pine and white 
spruce did not come up as well. The 
trees vary from an inch to three inches 
in height and we estimated that there 
are about a million of them. 

The sight of so many young trees 
perfectly free from weeds was most 
pleasing. Half the nursery is cover- 
ed with lath screens and the other half 
with brush screens on poles resting 
on firmly-set posts eight feet high. 
This shade has tinged the whole floor 
of the nursery with green moss—an 
interesting picture. The screens were 
planned by Professor Green, and 
were made by Lars Hope, the nur- 
sery keeper, in workman-like manner, 
and will last several years. 

The nursery being half a mile from 
Mr. Hope’s residence, he was unable 
to prevent some of the seeds after they 
were sown from being consumed by 
blackbirds and gophers. To dispatch 
the rest, Mr. Hope put into their holes 
paper saturated with bisulphide of car- 
bon. ‘To the blackbirds he issued a 
few rations of millet mixed with Paris 
green with desired effect. 

Before snow falls these seedlings 

will receive a thin cover of hay. Be- 
fore they are over two years old they 

should be taken up and set where they 

are to remain permanently. It is be- 

lieved that spruce for pulp will yield 

quicker returns than any other tree 

on cut-over lands or light soil, and 

probably the Minnesota Forestry 

Board will experiment in growing 

spruce on a part of the Pillsbury land 

if the next legislature will furnish 

means for doing so. 
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aac The United States 
ngineers gic : a 

Wintea Civil Service Commis 
sion announces an ex- 

amination on November 22-23, 1904, 
at the places mentioned in the accom- 
panying list, to secure eligibles from 
which to make certification to file va- 
cancies as they occur in the position 
of irrigation engineer in connection 
with the irrigation and drainage inves- 
tigations in the Office of Experiment 
Stations, Department of Agriculture. 
The initial salary will be from $1,500 
to $2,000 per annum, according to 
qualifications. 

The examination will consist of the 
subjects mentioned below, weighted as 
indicated: 

Two days will be required for this 
examination, and the age limit is 20 
years or over. 

This examination is open to all citi- 
zens of the United States who com- 
ply with the requirements. 

Applicants should at once apply 
either to the United States Civil Serv- 
ice Commission, Washington, D. C., 
for application Form 1312. No appli- 
cation will. be accepted unless prop- 
erly executed and filed with the Com- 
mission at Washington. In applying 
for this examination the exact title 
as given at the head of this announce- 
ment should be used in the applica- 
tion. 

As examination papers are shipped 
direct from the Commission to the 
place of examination, it is necessary 
that applications be received in ample 
time to arrange for the examination 
desired at the place indicated by the 
applicant. The Commission — will, 
therefore, arrange to examine any ap- 
plicant whose application is received 
in time to permit the shipment of the 
necessary papers. 

A review of the laws 
forbidding the pollu- 
tion of inland waters 

in the United States, which may be 
of great practical benefit to the pub- 
lic, has been prepared by Mr. Edwin 

Laws Against 
Water 
Pollution. 
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B. Goodell for the United States Geo- 
logical Survey. 

Mr. Goodell’s purpose has not been 
to prepare a complete work on water 
pollution for the use of members of 
the bench and bar, but rather to put 
into the hands of public officials, leg- 
islators, water companies, manufac- 
turers, farmers, and others interested 
in. the subject, a guide for their action, 
and to furnish references to the 
sources from which a more exhaus- 
tive knowledge of the subject may be 
obtained if required. 

No attempt has been made to pre- 
sent a detailed statement of the en- 
tire law against water pollution as it 
exists independently of statutes, but 
the broad legal principles under which 
anti-pollution statutes become opera- 
tive are explained, and important 
court decisions are quoted to show 
authority for various deductions. 
These principles and decisions have 
been classified and are presented in 
three groups: 

(1) The rights of riparian owners 
to pure water as against one another. 

(2) The rights of the public (as 
distinguished from individual owners) 
to have inland waters kept free from 
pollution by riparian owners or others. 

(3) The conditions under which, 
and the extent to which, public mu- 
nicipalities may use inland waters in — 
the disposal of sewage matter from 
public sewers. 

The statutes enacted in various 
States are classified according to their 
general scope and an opportunity is 
thus afforded to compare their effect- 
iveness and desirability. In some 
States there is nothing more than a 
simple provision making it a crime to 
poison wells and springs, while in oth- 
ers elaborate provisions have been 
made to check and, so far as possible, 
absolutely prevent all pollution of all 
waters by the refuse products of ani- 
mal life or the waste of human indus- 
try. In citing the statutes, Mr. Good- 
ell has grouped the States together 
logically to show the stage of growth 
in sanitary education at which each 
has arrived. 
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AMONG THE FIRST TO ADVOCATE THE INTRODUCTION OF FORESTRY IN THE UNITED 

STATES AND ONE OF THE FOUNDERS OF THE YALE FOREST SCHOOL, 

NE of the earliest advocates of the conservative handling of the forests of the United 
States, and a man whose services to the cause of forestry have grown with each suc- 

ceeding year, is Mr. James W. Pinchot. His interest in the forest has been life-long as he 
was born in northeastern Pennsylvania in the palmy days of the lumber trade in that sec- 
tion, and much of his early life was spent in the woods. Mr. Pinchot many years ago 
perceived the necessity of doing something to preserve our rapidly disappearing forests, 
though, like many others since, just what should be done was not readily apparent. Dur- 
ing a visit to France he first saw forestry practiced and was at once struck by the value and 
necessity ‘of introducing similar methods in America. He advised his son, Mr. Gifford 
Pinchot, to make forestry his profession, asuggestion that was followed with the result that 
to-day the latter is Forester of the United States Department of Agriculture, and the 
recognized leader of the forest movement in this country. 

Mr. Pinchot was born in 1831, went to New York in 1850 and went into business. He 
soon became the intimate personal friend of artists like Sanford, Gifford, McEntee, Whitt- 
redge, Kensett, Church, Eastman Johnson, Weir, and others. 

He was one of the early members of the Century Club, and one of the early subscribers 
to the Metropolitan Museum. He was also a member of the Chamber of Commerce for 
many years and the first treasurer and a member of the Executive Committee of the 
American Committee for the Statute of Liberty. With other members of his family, he 
founded the Yale Forest School in 1900 and immediately after the Yale Summer School of 
Forestry. Later, with the officers of the school, he established the Milford Forest Experi- 
ment Station. Both for the Summer School and for the Experiment Station he has given 
land and buildings, and another large building is now in course of erection. 

poe ss 



A COMPREHENSIVE FOREST LAW 

Drawn for State of California by the Bureau of Forestry ; 
Contains Principles that Can be Applied in Other States. 

The Bureau of Forestry has been 
cooperating with the State of Cali- 
fornia for two years past in order to 
determine on a sound state forest pol- 
icy. The result of this work is now 
condensed into a forest bill to be con- 
sidered by the California Legislature 
at its next session. This bill contains 
an outline of principles which the 
Bureau feels might properly form the 
basis for a general forest law for other 
states, modified, of course, to meet pe- 
culiar local conditions. It is based 
not only on the study in California, 
but also in the Bureau’s experience in 
its work to date, throughout the coun- 
try. 

Owing to the wide interest in forest 
matters, especially in working for 
proper forest legislation, and the dif- 
ficulties in securing it, it is felt that 
the publication of this proposed Cali- 
fornia forest law will be of value to 
readers of FoRESTRY AND IRRIGATION. 
For that reason it is given in full 
elsewhere. 

An act to provide for the protection 
and management of forest land within 
the State of California. 

Sec. 1. State Board of Forestry.— 
There shall be a State Board of For- 
estry, consisting of the Governor, Sec- 
retary of State, Attorney General, Sec- 
retary of Agriculture, and State For- 
ester, which shall supervise all mat- 
ters of State Forest policy and man- 
agement and convene upon call of the 
Governor or of its Secretary. 

Sec. 2. State Forester and His Du- 
ties —There shall be a State Forester, 
who shall be a_ technically trained 
forester, appointed by the Governor; 
and whether any candidate for this 
position is a technically trained for- 
ester shall be determined by certifi- 
cate from the Forester of the United 

States Department of Agriculture. He 
shall receive a salary of $2,500 per 
year, or as much additional as shall, 
from time to time be allowed by the 
legislature for good and continued 
service ; be supplied with necessary of- 
fice room, equipment, clerical and field 
assistants ; be reimbursed for all trav- 
eling and field expenses incurred in 
the conduct of his official business ; act 
as Secretary of the State Board of 
Forestry ; and be removed from office 
only for cause shown. He shall, un- 
der the supervision of the State Board 
of Forestry, execute all matters per- 
taining to forestry aithin the jurisdic- 
tion of the State; direct the manage- 
ment of State parks and forests; col- 
lect data relative to forest fires; pre- 
vent and extinguish forest, brush and 
grass fires; enforce all laws pertaining 
to forest or brush covered land, and 
commence prosecutions for violation 
of such laws; cooperate with land 
owners as described in section 4 of 
this act; supervise such courses in for- 
estry at educational institutions as may 
hereafter be provided for by law; and 
publish from time to time such in- 
formation on forestry as he may deem 
wise. He shall prepare annually a re- 
port to the Governor on the progress 
and condition of State forest work and 
recommend therein plans for improv- 
ing the State system of forest protec- 
tion, management, and taxation. 

Sec. 3. Supervison and Care of 
State Parks.—The Yosemite Valley 
State Park, the Big Basin Redwood 
Park, the Mount Hamiltdn Tract, the 
Santa Monica Forest Station, and the 
Chico Forest Station, together with 
all money heretofore or hereafter ap- 
propriated for the purchase of land 
for or care of said parks, tracts and 
stations, shall be in charge of the State 
Board of Forestry, and said Board 
shall forthwith have all the powers and 
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duties now possessed in accordance 
with law by persons or commissions 
with regard to the State parks, tracts 
of land and forest stations mentioned 
in this act, and also of any forest land 
which may hereafter become perma- 
nent State property, or be placed defi- 
nitely in the care of the State, and it 
is hereby enacted that, if the Govern- 
ments of the United States shall, at 
any time, donate or entrust to the State 
of California for State park or State 
forest reserve purposes any tract or 

tracts of wholly or partially wooded 
land, such tract or tracts of land shall 
be administered at the expenses of the 
State, as provided by law for the State 
parks now in existence, or hereafter 
created. 

Sec. 4. Cooperative Work.—The 
State Forester shall, upon request and 
whenever he deems it necessary to the 
best interests of the people and the 
State, cooperate with counties, towns, 
corporations, and individuals to devise 
plans for the protection and manage- 
ment of trees, wood lots, and timber 
tracts, on consideration and under an 
agreement that the parties obtaining 
such cooperation pay at least the field 
expenses of experts employed in pre- 
paring said plans. 

Sec. 5. Publication of Laws and No- 
tices—The State Forester shall pre- 
pare and print for public distribution 
an abstract of all State forest laws, to- 
gether with such rules and regulations 
in accord therewith as he may deem 

necessary, and shall annually print and 

distribute a list of all Fire Wardens, 

with their addresses. He shall also 
furnish notices, printed in large letters 
on linen, calling attention to the dan- 

ger from forest fires and to forest fire 

and trespass laws and their penalties. 
Such notices shall be posted by the 
Fire Wardens in conspicuous places 
along every highway in brush or for- 
est covered country, at frequent inter- 

vals along streams and lakes frequent- 

ed by tourists, hunters and fishermen, 

at established camping sites, and in 

every post office in the forested region. 

Sec. 6. Assistant State Forester.— 
There shall be an Assitant State For- 

ester, who shall be a technically trained 
forester, appointed by the State For- 
ester, with the approval of the State 
Board of Forestry. He shall receive 
a salary of $1,500 per year and all 
traveling and field expenses incurred 
in the conduct of his official business. 
He shall perform such duties as may 
be assigned to him by the State For- 
ester, whose place he shall fill during . 
any disability or absence of the State 
Forester. 

Sec. 7. Chief and Assistant Chef 
and District Fire Wardens.—The State 
Forester shall be Chief Fire Warden, 
and the Assistant State Forester shall 
be Assistant Chief Fire Warden. The 
Chief Fire Warden shall have charge 
of the District Fire Wardens, and all 
the Fire Wardens of the State, and aid 
and direct them in their duties. There 
shall be District Fire Wardens at sal- 
aries of $1,000 each per annum and 
necessary traveling and field expenses, 
salaries and expenses to be paid half 
by the State and half by the counties 
composing the districts. Their ex- 
penses, when approved by the State 
Forester, and their salaries, when due, 
shall be audited and paid directly by 
the State, the amounts due from the 
several counties to be paid into the 
State treasury upon demand; such 
amounts to be apportioned among the 
counties composing the respective dis- 
tricts pro rata according to the as- 
sessed valuation of the real estate in 
such counties. They shall be appoint- 
ed by the State Forester, with the ap- 
proval of the State Board of Forestry 
for each of ten districts, the bound- 

aries of which are to be determined 

from time to time by the State For- 

ester, with the approval of the State 

Board of Forestry; and, furthermore, 

any county or combination of less than 

four counties shall be made a separate 

fire district upon request of the Coun- 

ty Board or Boards of Supervisors, in 

which case such special fire district 

shall pay two-thirds and the State one- 

third of the cost of maintaining its 

District Fire Warden. 
Sec. 8.. Duties of District Fire War- 

dens—The duties of District Fire 
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Wardens shall be to devote their en- 
tire time to State forest interests, ac- 
cording to rules and directions to be 
determined by the State Forester, with 
approval of the State Board of For- 
estry. They shall take prompt meas- 
ures to prevent and extinguish forest 
fires, keep a record of the cause, ex- 
tent, and damage of all forest fires in 
their respective districts, and perform 
such other duties as the State Forester 
may direct. 

Sec. 9. Voluntary Fire Wardens 
and Their Duties—Each District Fire 
Warden shall appoint, subject to the 
approval of the State Forester, in such 
number and localities as he deems 
wise, public-spirited citizens to act as 
Voluntary Fire Wardens. They shall 
promptly report all fires to the respect- 
ive District Fire Wardens and take 
immediate and active steps towards 
their extinguishment, report any vio- 
lation of the forest laws, and assist in 
apprehending and convicting offend- 
ers, and give all possible assistance to 
the District Fire Wardens. For such 
services payment shall be made by the 
State at the rate of 25 cents per hour 
for the time actually employed, pro- 
vided that payment for such services 
shall not be made to any Federal for- 
est reserve officials, who act as Fire 
Wardens, and shall not in any case 
exceed $50 for one year. The Super- 
visors, and Rangers on the Federal 
forest reserves within the State, when- 
ever they formally accept the duties 
and responsibilities of Fire Wardens, 
shall be appointed as Voluntary Fire 
Wardens, and shall have all the powers 
given to Fire Wardens by this act. 

Sec. 10. Powers and Requirements 
of Fire Wardens.—All Fire Wardens 
shall have the powers of peace officers 
to make arrests, without warrant, for 
violations of any State or Federal for- 
est laws. Any Fire Warden who has 
information which would show, with 
reasonable certainty, that any person 
had violated any provision of such for- 
est laws, shall immediately take action 
against the offender, either by using 
his own powers as a peace officer, or 
by making complaint before the proper 
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magistrate or by information to the 
District Attorney, and shall obtain all 
possible evidence pertaining thereto. 

Sec. 11. Assistance and Compensa- 
tion of Citizens in Fighting Fires.— 
All Fire Wardens shall have authority 
to call upon able-bodied citizens, be- 
tween the ages of 16 and 50 years, in 
the territory in which they act, for as- 
sistance in putting out fire, and any 
such persons who refuse to obey such 
summons, unless prevented by good 
and sufficient reasons, shall be liable 
to a fine of $15, to be collected in ac- 
tion for debt by State prosecution to 
be made by the Fire Warden who is- 
sued the summons. Compensation for 
services rendered in fighting fire shall 
be at the rate of 20 cents per hour for 
the time actually employed, one-half 
to. be paid by the State and one-half 
by the county in which fire occurred. 
The Fire Warden in charge shall sub- 
mit time record and bill of the men 
employed to the District Fire Warden, 
who shall examine and forward it, 1m- 
mediately, to the State Forester, with 
approval or criticism. The State For- 
ester, if he approves the bill, shall for- 
ward it at once to the State Auditor, 
who shall pay it in full, as soon as au- 
dited and found correct, one-half due 
from the county to be collected after- 
wards by the State. Fire Wardens 
shall assist, with the help of the citi- 
zens at their disposal, in extinguishing 
fires either wholly or partly in adjacent 
counties. In the case of fire fighting 
outside the county in which citizens 
reside, the summoning Fire Warden 
shall note the fact in his record and 
bill of the men employed and the State 
Auditor shall charge only one-third of 
the amount, due from the counties for 
any particular fire, to the county from 
which the men were summoned to the 
adjacent county, the other two-thirds 
being chargeable against the county 
in which the fighting was actually 
done. The District Fire Wardens shall 
have power to incur expense for the 
transportation and other expenses of 
fire fighters, and shall include the 
same, with necessary vouchers, in his 
account. Such expenses shall be paid 
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by the State Auditor and apportioned 
among the counties as provided for 
expenses earlier in this section. 

Sec. 12..F ire Patrol.—iIn times and 
localities of particular fire dangér, the 
State Forester shall maintain a fire 
patrol, through the District Fire War- 
dens, at such places in brush or forest 
land as the: public interest may re- 
quire, two-thirds of the expense of 
such patrol to be paid by the county 
and one-third by the State. 

Sec. 13. District Attorneys to Prose- 
cute Vigorously.—W henever an arrest 
shall have been made for violation of 
any provision of this act, or whenever 
any information of such violation shall 
have been lodged with him, the Dis- 
trict Attorney of the County in which 
the criminal act was committed must 
prosecute the offender or offenders 
with all diligence and energy. If any 
District Attorney shall fail to comply 
with the provisions of this section he 
shall be deemed guilty of a. misde- 
meanor, and, upon conviction, shall be 
fined not less than $100 nor more than 
$1,000, or be imprisoned not less than 
thirty days nor more than one year, 
or both, in the discretion of the court. 
The penalties of this section shall ap- 
ply to any magistrate, with proper 
authority, who refuses or neglects to 
cause the arrest and prosecution of 
any person or persons when complaint, 
under oath, of violation of any terms 
of this act has been lodged with him. 

Sec. 14. Destruction of Warning 
Notices——Any person who shall ma- 
liciously or thoughtlessly destroy, de- 
face, remove or disfigure any sign, 
poster or warning notice posted under 
the provisions of this act shall be 
guilty of a misdemeanor and punish- 

able upon conviction by a fine of not 

less than $15 nor more than $100, or 
imprisonment in the county jail for a 
period of not less than ten days nor 
more than three months, or both. 

Sec. 15. Wilfully, Maliciously or 
Negligently Setting. Forest Fires.— 
Every person who wilfully, malicious- 
ly or negligently sets on fire or causes 

or procures to be set on fire any woods, 

brush, prairies, grass, grain or stubble 

FORESTRY AND IRRIGATION 501 

on any lands not his own, or allows a 
fire to escape from his own land, 
whereby any property of another is 
injured or destroyed, or accidentally 
sets any such fire or allows it to escape 
from his control without extinguishing 
it, or using every effort to extinguish 
it, shall be deemed guilty of a misde- 
meanor, and upon conviction shall be 
fined not less than $50 nor more than 
$5,000, or imprisoned not less than 
thirty days nor more than five years, 
or both. Setting such fires or allow- 
ing them to escape shall be prima facie 
proof of wilfulness, malice or neglect 
under this section ; provided, that noth- 
ing herein contained shall apply to a 
person who, in good faith, sets a back 

fire to check a fire already burning. 
Sec. 16. Civil Liability for Forest 

Fires.—In addition to the penalties 
provided in sections 15, 17, 18 and 19 
of this act, the United States, the 
State, the County, or private owners, 
whose property is injured or destroyed 
by such fires, may recover, in a civil 
action, double the amount of damages 
suffered ; in case the fires were willful 
or malicious, or in case such fires were 
caused or escaped accidentally or un- 
avoidably, civil action shall lie only 
for the actual damage sustained, as 
determined by the value of the proper- 
ty injured or destroyed and the detri- 
ment to the land and the vegetation 
thereon. The presumption of wilful- 
ness, malice or neglect shall be over- 
come, provided the person leaving a 
fire, under section 17, uses reasonable 
precaution to extinguish it; or, under 
section 19, the precautions provided 
in that section are observed; or, under 
section 18, fires are set with permission 

of and under direction of the District 

Fire Warden, during the “dry sea- 

son; or, during the wet season, fires 

are not set until after one full day’s 

notice is given to each and every ad- 

jacent land owner. 
Sec. 17. Extinguishment of Camp 

Fires—Every person who, upon de- 

parting from a camp or camping place, 

in brush or forest land, wilfully or 

negligently leaves fire burning or un- 

extinguished, or who upon building 
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such fires does not take proper pre- 
cautions to prevent its spread, whereby 
it might be communicated to brush or 
forest land and do damage, shall be 
subject to a fine of not less than $50 
nor more than $250, with costs of suit 
and collection; and if the defendant 
or defendants refuse or neglect to pay 
the fine and costs imposed, or make 
satisfactory arrangement for the pay- 
ment of same within thirty days, he 
or they shall be confined in the com- 
mon jail of said county for a period 
not less than thirty nor more than six- 
ty days. 

Sec. 18. Restructions of Use of Fire 
in Dry Season.—It shall be unlawful, 
during what is locally known as the 
“dry season (this to be considered as 
the period between May 15 and the 
first soaking rains of autumn), for 
any person or persons to burn brush, 
stumps, logs, fallen timber, fallows, 
brush, grass or forest covered land, 
grain, or stubble, or blast wood with 
dynamite, powder or other explosives, 
or set off fireworks of any kind in for- 
est or brush-covered land, either their 
own or the property of another, with- 
out permission of and under the direc- 
tion or supervision of the District Fire 
Wardens; these restrictions not to ap- 
ply to the ordinary use of fire or blasts 
in logging redwood, nor in cases where 
back fires are set in good faith to stop 
an existing fire: Violations of these 
provisions shall be a misdemeanor. 
punishable upon conviction by a fine 
of not less than $50 nor more than 
$1,000, or imprisonment not less than. 
thirty davs nor more than one year, 
or both. Persons or corporations caus- 
ing fires by violation of this section 
shall be liable to the State, in an action 
for debt, to the full amount of all ex- 
penses incurred in fighting such fires. 

Sec. 19. Engines in Forest Land.— 
Logging locomotives, donkey or 
threshing engines, railway locomotives 
and all other engines, boilers and loco- 
motives operated in, through or near 
forest, brush or grass land, which do 
not burn oil as fuel, shall be provided 
with netting or steel or iron wire so 
constructed as to give the best prac- 
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ticable protection against the escape 
of fire and sparks from the smoke- 
stacks thereof and adequate devices 
to prevent the escape of fire from ash 
pans and fire boxes; and failure to: 
comply with these requirements shall 
be a misdemeanor, punishable upon 
conviction by a fine of $500; and any 
officer or employe of a.railroad com- 
pany violating any provision of this 
section shall be liable to a penalty of 
$100 for every such violation; and, 
furthermore, the railroad company or 
owner of such engines shall be liable 
in a civil suit for all damage to any 
property of any kind whatever in- 
jured or destroyed by fire caused by 
such engines, such damages to include 
detriment to the land and the vegeta- 
tion thereon. 

Sec. 20. Criminal Action—Forest 
Trespass.—Every person who unlaw- 
fully and wilfully cuts, injures or de- 
stroys any kind of wood or timber or 
the product of such wood or timber 
standing or growing upon the lands 
of another, or of the State or of the 
United States, or upon any public 
highway, or carries away any wood 
or timber or products thereof from 
such lands, is guilty of a misdemeanor, 
and, upon conviction, shall be fined 
not less than $25 nor more than $1,@00, 
or be imprisoned not less than fifteen 
days nor more than three years, or 
both, in the discretion of the court. 

Sec. 21. Civil Liability for Forest 
Trespass.—In addition to the penalties 
provided in section 20 for willful tres- 
pass on forest lands, the private own- 
ers, the United States, the State, or 
the County upon whose lands the will- 
ful trespass was committed may re- 
cover in a civil action double the 
amount of damages suffered; or, in 
case of involuntary or innocent tres- 
pass, or of taking such wood or timber 
from uncultivated woodland for the 
repair of a public highway or bridge 
upon or adjacent to the land, civil ac- 
tion shall lie only for the actual dam- 
age, as determined by the value of the 
wood and timber taken and the detri- 
ment to the land. 

Sec. 22. Clearing Along Country 
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Roads and Railroads.—Counties, along 
the county roads, and railroad com- 
panies, along their lines of road, in 
forest or brush land, shall, when so di- 
rected by the State Forester, and in a 
manner and to an extent prescribed by 
it, cut and remove all brush, grass and 
inflammable material from their rights 
of way. If such clearing is not done 
within a reasonable time after notice, 
said time to be fixed by the State For- 
ester, the State Forester shall have it 
done and the County or railroad com- 
pany shall be liable in an action of debt 
for the expense thus incurred, and in 
addition thereto for the expense of any 
fire patrol rendered necessary by such 
delay. 

Sec. 23. Disposal of Moneys Re- 
ceived as Penalties—All moneys re- 
ceived as penalties for violations of 
the provisions of this act, less the cost 
of collection, and not otherwise pro- 
vided for, shall be held in the State 
treasury as a fund available only for 
forest protection; provided, that one- 
quarter of every fine received, or such 
portion thereof as shall not exceed 
$25, shall be paid to the person upon 
whose information the action was 
brought, and an equal amount shall be 
paid to the Fire Warden who made the 

arrest; and, further, that if a Fire 
Warden is both informant and prose- 
cutor he shall be entitled to one-half 
the fine, or as much thereof as shall 
not exceed $50. 

sec. 24. Moneys for Forest Pur- 
poses.—County Boards of Supervisors 
are hereby authorized to appropriate 
money for purposes of forest protec- 
tion, improvement and management ; 
provided, however, that such sums 
shall not in any one year exceed one 
per cent of the assessed value of the 
County property. 

Sec. 25. Payment of Expenses Un- 
der This Act.—The sums needed for 
carrving out the provisions of this act 
shall be appropriated annually out of 
any money in the treasury not other- 
wise appropriated. 

Sec. 26. All acts or parts of acts in- 
consistent with the provisions of this 
act are hereby repealed. 

Sec. 27. This act shall take effect 
and be in force immediately after its 
passage. 

In addition to the foregoing sections 
the Bureau is considering others cov- 
ering the matter of a rebate tax on 
planted and cut-over lands, and in re- 
gard to Arbor Day. 

WHE, FORMATION OF LODGEPOLE 
PINES FORESIES 

BY 

MARTIN L. ERICKSON 

ie ODGEPOLE PINE is primarily 
eumeresarious tree. -In the 

Rocky Mountain region the typicai 
Lodgepole pine forest is a pure forest 
of even stand of nearly the same age. 
It covers within its altitudinal zone 
whole mountain sides, to the almost 
entire exclusion of other species, ex- 
tending uninterrupted for miles 
through canons and along mountain 
divides. 

Such pure forests, however, are 

comparatively young as a consequence 
of the inevitable forest fires which 
pass intermittantly through the moun- 
tains, destroying the virgin timber. 
New forests must establish themselves 
over these burned districts. The ma- 
ture Lodgepole forest is not always a 
pure forest. As the tree grows older, 
the dominant ones suppress and final- 
ly kill a great many overtopped trees. 
This leaves space for more tolerant 
species, as the Engelmann spruce and 
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Ordinary Mountain Form of Lodgepole Pine. 
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Alpine fir, which eventually form the 
trees in mixture. At the foot of moun- 
tain slopes along ravines and creeks, 
Alpine fir and Engelmann spruce are 
the predominant species in mixture 
with lodgepole pine; then as we as- 
cend the mountain, we pass through 
a broad zone of almost pure lodgepole, 
extending for two or three thousand 
feet in elevation; coming out near its 
upper edge, we meet with red fir on 
the ridges and rocky slopes; then near 
the top of the mountains the Alpine 
pines and Alpine types occur. In gen- 
eral, the statement is true, that wher- 
ever lodgepole pine is found the pre- 
vailing species is lodgepole. 

In the northwest, west of the Rocky 
Mountains, in Idaho, and Washing- 
ton, the lbdgepole pine was frequently 
observed to occur in pure stands; but 
cedar, hemlock, silver pine and bull 
pine occasionally form a considerable 
percentage of the stand in mixture. 
In Wyoming and Colorado, the bull 
pine and Colorado blue spruce grow 
with it. 

Lodgepole pine is quite intolerant 
of shade, especially so when youne. 
Very few seedlings of lodgepole pine 
are found growing in the dense virgin 
forest. The young plant will not grow 
under a heavy shade of forest trees. 
It is only on exposed areas that lodge- 
‘pole comes up thick and vigorous. 
When the conditions are most favor- 
able, as on a steep hillside where the 
light can enter from the sides, and 
where the soil is firm and of suitable 
quality, it is then possible for seed- 

~ lings to come up under the old trees. 
The young slender trees in the pole 
forest stage, growing very thickly to- 
gether, persist tenaciously in the 
struggle for dominance, even when 
only the tip of the crown receives light 
from above. In such cases the top is 
very short and thin and the tree ts 2 
tall, slender pole. The larger trees 
exist and do fairly well under partial 
shade, as when growing in rather open 
forests in mixture with Alpine fir and 
Engelmann spruce; in the pole forest 
the overtopped trees succumb to death 
very slowly. It is the killing off of 

these inferior trees that make the dry 
dead and down stuff so common in 
the pure lodgepole pine forest. 

The fact that lodgepole pine does 
not come up under much shade deter- 
mines largely the composition of the 
forest. If much light is required for 
the growth of seedlings, it means that 
the forest will either be open in char- 
acter, consisting of trees of varying 
ages, or else it will be dense and all 
the trees of practically the same age. 
Lodgepole pine forests occur in both 
of these forms, but the latter is the 
most typical and common. 

Reproduction of lodgepole pine is 
so closely interwoven with the ef- 
fects of fire that we might say the 
prime cause of new stands of lodge- 
pole pine is the result of a burn. 

Like- the’ jack pine of the Lake 
States, the lodgepole pine cones do 
not open immediately after maturity, 
but the scales remain closed from two 
to ten years, or until made to open by 
heat. During this time, the ripe seed, 
protected by the cone scales, remains 
intact and seems to lose none of its 
vitality. Young seedlings of lodgepole 
pine spring up very abundantly on 
burned over districts, and soon clothe 
the entire ground with a dense cover | 
of reproduction. 
A fire passing through a lodgepole 

forest kills the trees, but unless the 
fire is severe, leaves the trees standing 
and the heat of the fire is sufficient 
to open the cones, but not enough ic 
destroy them. The winged seeds now 
set free are blown long distances, finai- 
ly lodging on the ground, and becom- © 
ing partially covered by the next rain, 
germinate very readily, and grow up 
in the open, forming a very dense cov- 

ere 
Because of its very thin and tender 

bark, the lodgepole pine is extremely 

sensitive to fire; a mere ground fire 

often doing considerable injury to 

whole forests. A severe ground fire 

will not only scorch the trunk badly, 

but will burn deep into the wood, 

and will either leave a mere shell of 

trunk, or will completely girdle it, thus 

entirely killing the tree. Perhaps 
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there is no species better able to re- 
cover itself after a fire than lodgepole 
pine. Instances of recovery are com- 
mon where more than half of one side 
has been burned away. This process 
of healing begins with the uninjured 
portion and extends all the way round 
the stem, and after the tree has nicely 
started to repair itself, it often seems 
to grow faster than it did before the 
fire occurred. ‘The probable reason 
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area of a burn would be limited. 
Burned strips and blocks are frequent 
in lodgepole pine regions, showing 
where the susceptible. lodgepole has 
been destroyed, while other species 
like the red fir have been left intact. 
In less dense forests of mature trees 
the lodgepole is able to withstand rav- 
ages of fire nearly as well as other 
pines and spruces; the bark is thicker, 
the ground is not covered with that 

Types of Young Lodgepole Growth About 20 to 25 Years Old. 

for this is because of the more light 
and root space available by the death 
of many surrounding trees. 

Lodgepole pine, on account of its 
dense growth, thin bark and dry res- 
inous character of the wood, burns 
more freely than many other species 
and will prolong and extend a for- 
est fire, whereas if the forest were 
composed of more fire-resistant spe- 
cies, the opportunity for extending 

mass of dry pole stuff, and the dis- 
tance between individuals prevents fire 
from passing from tree to tree. 

The re-seeding of burned areas by 
spruce, fir, and most pines is effected 
from seed of border trees or from an 
occasionally surviving specimen, and 
not from the destroyed trees them- 
selves, as in the case of lodgepole pine. 
The tender cones of these species do 
not protect the seed within, and usu- 
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ally the cones open and permit the seed 
to drop to the ground the very au- 
tumn they mature. A slight surface 
fire, then, is sufficient to kill all the 
seeds and sprouts. The thick-scaled, 
serotinous cones of the lodgepole pine 
remain closed under natural conditions 
for several years. As is usually the 
case, a surface fire, or often a quite 
severe fire, does not affect or suffi- 
ciently burn the cones to prevent them 
from carrying the seed through the 
fine ; later ‘the. cones open and liberate 

_ the seeds, and re-seeding takes place 
from the standing fire-killed trees 
more certainly and rapidly than is 
usual by spruce and fir from living 
trees. The heat from a surface fire 
may burn a portion of the trees, and 
a part, if not the whole, of the tup. 
may be heated, but not burned, and 
the cones begin to open so the seeds 
Buemidetinerset: tree: Of course; 2 
great many of the seeds reaching the 
ground fail to germinate, but the 
quantity shed is so great that a sufn- 
ciently thick stand of reproduction is 
always assured. 

As the tree fruits every year, nearlv 
all standing trees are loaded with a 
erop of cones, the side branches as 
well as the crown portion producing 
them. It is easy to imagine the im- 
mense quantities of seed from a whole 
forest when all these cones liberate 
their seed at practically the same time. 
It is not surprising then to understand 
the cause of the dense lodgepole re- 
production on burned over areas. 

The reappearance of lodgepole pine 
over burned land, originally occupied 
by itself, is doubly assured, because re- 
seeding may take place not only from 
living trees, but also from the standing 
fire-killed trees. The reproduction of 
lodgepole is still further ascertained, 
because of the early fruiting of young 
trees. Fully mature cones have been 
found on small trees five to eight feet 
high, and from ten to fifteen years of 
age. Lodgepole extends its area be- 
yond the original one a considerable 
distance on all sides. This continual 
process of renewing itself on the sanie 
ground after burns may go on ior 

generations; trees of different ages, 
bearing fire scars at different periods, 
indicating three of four separate 
crops, are found standing in isolated 
places overtopping the dense young 
growth. 

From sample acres, on which repro- 
duction studies were made, the number 
of specimens varies greatly, but it 
would be safe to say that the average 
acre of reproduction on a_ burred 
over area contains 15,000 specimens. 
As an illustration of the density of 
seedlings, on a gentle north slope at 
an altitude of 6,600 feet in a moder- 
ately deep sandy loam soil, a sample 
acre of lodgepole reproduction gave 
by actual count 17,968 seedlings. 
Again, on another acre in a different 
locality, but soil and situation practi- 
cally the same, 13,632 individuals were 
counted. These seedlings were grow- 
ing in the open, over a burned area, 
among considerable dead and down 
wood, which was not completely con- 
sumed by fire. The average age was 
fourteen years, varying from nine to 
sixteen; the mean height of the seea- 
lings measured three feet. Many of 
these small trees were beginning to 
bear cones. 
When the leafy canopy overhead ts 

not too dense, and when some light 
comes in from the sides, reproduction 
under partial shade may take place. 
A good example of this was observed 
in Park County, Montana, where on 
a steep hillside facing an open mea- 
dow on the north, grew some fairly 
thick patches of reproduction under 
tall mature pines. A severe fire kad 
passed over this region about twenty- 
five years since and left only the larg- 
er pines. These pines were badly in- 
jured by fire, yet continued to grow, 
and at the time observed the fire : scars 
had almost healed over. When the 
fire passed over this region, many 

cones were opened by the heat, ‘and the 
seeds, liberated, were left on the 
eround to germinate. The larger trees 

which survived the fire still continued 

to furnish some seed, and because of 

the light from the sides and loose 

canopy overhead, the seeds started and 

— oo 
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grew. Upon analysis of sample plots 
the growth was found to be much 
slower than seedlings grown in the 
open. The reproduction here was not 
pure lodgepole, being formed of sev- 
eral species. 

From a study of three typical sam- 
ple acres, the following figures were 
obtained : 

Number of Seedlings and Species on Three Sample 

Acres—Partial Shade. 

Engle- : 
Acre | Lodge- Dou’l’s| Alpine 
2s | mann Total 
No pole. ancnees spruce.| fir. 

1 5123 327 1462 1198 8111 

2 | 12099 | 218 2180 763 15269 

== 10248 3 5886 | 109 4253 | 

i 

i | 

H 
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the stand of poles. The pole forest 
is very dense. A mature stand is 
close grown, though not particularly 
or necessarily dense, as the foliage of 
the lodgepole is very thin. The dens- 
ity of the old wood diminishes very 
slowly because of the persistent char- 
acter of the species. This persistency 
in growth, and even competition of 
lodgepole, hinders proper natural thin- 
ning, and, consequently, best develop- 
ment of merchantable timber. For 
these, lodgepole pine patches of pole 
stuff to become merchantable log size 
timber is a very slow process, and oft- 
en requires a hundred years. The trees 
in the pole forest grow exceedingly 
close together, and growth is so even 
all through that the process of thin- 

Old Burn in Lodgepole Pine Forest on Lower Slope of Sleeping Cap Mountain. Shows 

Reproduction of Same Species from Cones on Fire Killed Trees. 

The development of “pole patches,” 
resulting in the pole forest, is the di- 
rect outcome of reproduction on burn- 
ed ground. A peculiar fact is noted 
in regard to the density of mature 
forests of lodgepole in relation with 

ning of less vigorous trees by suppres- 
sion is very slow. ‘Two to six inch 
trees, averaging ninety years of age, 
are common in one of these pole patch- 
es. A ninety-year-old tree in the or- 
dinary forest is comparatively large 
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and usually merchantable from a tie 
point of view. A tree only four inches 
in diameter and ninety years old is 
seriously handicapped in a race where 
there is no immediate prospect for 
dominance and growth to merchant- 
able size. Under the best conditions 

state, for the reason that the most vig- 
orous grow rapidly when once assum- 
ing dominance, and, in turn, suppress 
the weaker trees. 

Pole patches are not results of nat- 
ural occurrences, but, as stated at the 
beginning of this subject, are the di- 

Burn of 1889 on Blackfeet Reservation, Near Midvale, Montana. 

Densely Restocked with Lodgepole Pine. 

of soil and situations these pole patch- 

es can develop into good standing 

timber; if the situation is not suit- 

able, the merchantable stand is poor. 

Scarcely ever do we see poles grow- 

ing thick and slow in good soils and 

situations, and continuing in that 

rect results of reproduction on burn- 

ed over land. The young seedlings, 

very dense when young, reduce their 

density very slowly, and by the time 

the tree has reached pole size, it 1s 

still struggling for dominance over 

its neighbors. 

ST EO 
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The red fir has much the same pow- 
er of germinating on burned over 
areas, and will stand a much greater 
dryness than lodgepole pine. On steep 
southern slopes the dry conditions are 
too intense for lodgepole to maintain 
itself; the red fir has undisputed pos- 
session of the ground. In many lo- 
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The study of the ecological devol- 
opment in the successive steps to re- 
foresting of denuded and burned over 
areas is made much easier because of 
this peculiar, yet fortunate, power of 
the lodgepole pine to establish itself 
over such areas. With the ground ex- 
posed by fire to the hot summer sun, 

Slopes on Northern Side of Grayback Range, San Bernardino Forest Reserve, California, 

Bearing Lodgepole Pine and Limber Pine. Altitude 11000 Feet. 

calities lodgepole pine and red fir 
were observed coming up together in 
equal quantities. The red fir showed 
a somewhat slower growth than lodge- 
pole, but since it is able to withstand 
some shade, it maintains itself with 
ease. 

the soil bakes and cracks, and it hard- 
ly seems possible that any except the 
most zerophytic types of vegetation 
could exist in such dry situations, but 
the seed of the lodgepole pine find 
here a favorable germinating bed, and 
in a few years after the burn, young 



1904 FORESTRY AND IRRIGATION d11' 

seedlings are well started, and in a 
decade this ground is completely cov- ~ 
ered with the young plants from a 
foot to five feet in height. After the 
ground becomes well shaded by dense 
reproduction, and a humus gradually 
accumulates, the soil loses its hard 
and dry character, and henceforth in 
the growth of the young forest, rap- 
idly regains its organic composition 
from the decay of vegetative mould 
and pine needles. The intensely dry 
character of the soil is gradually less- 
ening, and finally when the pole con- 
dition of forest is developed, we have 
that stage in the growth of lodgepole 
where the fiercest kind of a struggle 
for dominance and survival results in 
an almost stationary diameter increase, 
while the height growth is_ rap- 
id. The characteristic tree now is one 
with a long, slender bole, small crown 
and shallow roots. 

Those specimens in the pole forest 
less able to cope with the strenuous sit- 
uation must eventually die, or become 
so weak that decay sets in, or the wind 
blows them down. The dominant trees 
continue to grow very rapidly, and 
soon become merchantable from a tie 
standpoint. The dead and down stuff, 
if not burned again, decays and grad- 
ually forms a humus, which enriches 
the soil. The density of the forest 
becomes very much reduced, forest 
underbrush grows up, and the soil 

gains in organic and mineraf; constit- 
uents, and if of a clayey consistency, 
the water content has increased very 
perceptibly. © Scattered seedlings of 
lodgepole pine, spruce, and fir now 
spring up. A deep layer of humus is 
formed, much moisture is retained in 
the ground, and if no more fires oc- 
cur, the forest, by the gradual en- 
croachment of more mesophytic types 
of vegetation, has again regained its 
virgin character. 
We have now the original mixed 

forest as it was before the fire oc- 
curred. 

The ordinary occurrence of lodge- 
pole pine throughout its range in the 
Rocky Mountain region in even stands 
and even-aged forests, and a study of 
the growth and development of the 
pine forest from the seedling stage to 
the mature tree, leads to the conclu- 
sion that forest fires directly deter- 
mine this uniform character of lodge- 
pole pine forests. 

A fact of mighty importance to ir- 
rigation and agriculture in the West 
in relation to forest covers on moun- 
tain sides at sources of streams for 
the regulation of water supply, is that 
lodgepole pine does not, under natur- 
al conditions, vacate territory when 
once gaining a foothold, but in spite 
of repeated fires, quickly re-establishes 
itself on the same ground and contin- 
ues to extend its original area. 

NEWS OF RECLAMATION SERVICE 

Progress of Work of Former Projects . 

and Result of Search for New Ones 

Situation in South Dakota. 

M R. F. H. NEWELL, Chief Engi- 
neer of the Reclamation Serv- 

ice, states that the progress of con- 
struction in South Dakota has been 

delayed by the indifference to or ig- 

norance of the situation. on the part 

of the local land owners... It is neces- 

sary before construction can begin to 

obtain an agreement from the land 

owners to abide by the conditions of 

the reclamation law in regard to the 

subdivision of land and the repayment 

- ofthe actual cost of irrigation. A 

number of land owners who would 

be gteately benefittéd are hanging back 

and jeopardizing the work. 

Over one million dollars will be in- 
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vested in construction in South Da- 
kota as soon as the land owners take 
action. The enormous increase of 
value which will result should bé suf- 
ficient to attract these men, but many 
of them think that by holding back 
they can secure benefits without mak- 
ing payments. In this they will be 
disappointed, as alternative plans are 
being considered to build a smaller 
system, and cut out areas for which 
the owners have not signed. It is not 
desired to condemn this land to per- 
petual sterility by so doing, however, 
and land owners are being given op- 
portunity to subscribe. 

The work.consists of a canal taking 
water from the Bellefourche River, on 
the north side of the Black Hills, and 
irrigating the lands on both sides of 
the stream. It is probable, however, 
that the original plan will be modified, 
omitting the south side canal, and 
planning a smaller canal on the north 
side, if the land owners delay much 
longer. If the land is excluded it will 
probably not be possible to enlarge the 
works to cover it, as the construction 
is of a permanent character, and there 
is strong pressure brought to bear to 
begin construction at other points in 
the state as soon as this matter is defi- 
nitely determined upon. 

As construction has already been 
begun in this locality, it is the inten- 
tion to give the people every reason- 
able opportunity, and if this is neglect- 
ed, to at once reduce the system or 
transfer the work to another part of 
the state. 

Progress in Oregon. 

EJ NDER direction of Mr. John T. 
Whistler, engineer in charge of 

irrigation work in Oregon, exhaustive 
examinations of alternate schemes in 
connection with the Umatilla project 
are being carried on, and work on the 
Malheur project has been continued 
along the lines of the development of 
topography of irrigable lands. Bor- 
ings with diamond drills have been 
made and test pits sunk in the vicinity 
of dam sites. 

A field party investigated the possi- 
bility of diverting the waters of John 
Day River onto Umatilla lands, and 
reports that any project to divert water 
from North Fort of John Day River 
below the confluence with Bull Run 
is impracticable, as it would involve 
the construction of a canal approxi- 
mately 120 miles long at a cost rough- 
ly estimated at $1,600,000. This party 
will investigate the diversion possibili- 
ties at the confluence of North and 
South Forks below the town of Monu- 
ment. A diversion at this point would 
justify a heavy expense, as the mini- 
mum discharge is large. 

Topographic parties are busily en- 
gaged in sinking test pits and mapping 
various sections connected with the 
several projects contemplated. 

The Truckee-Carson Project. 

il HE Truckee-Carson project in 
Yevada has been duly approved, 

various contracts let for construction, 
and the work is now so well under 
way that it is believed water will be 
delivered to some of the irrigable land 
in the year 1905. In anticipation of 
this, careful surveys and examinations 
of these lands have been made and 
plates prepared for four townships 
within which are considerable areas 
of public land which has been segre- 
gated under the second form of with- 
drawal, specified in the Reclamation 
PACE. 

These lands have been classified into 
farm units and the limit of area per 
entry which may be reasonably re- 

quired for the support of a family 

upon these particular lands fixed. The 

charges which shall be made per acre 

upon said entries, and which are ap- 

portioned equitably and determined 

with a view to returning to the rec- 

lamation fund the estimated cost of 

construction of the project, are esti- 

mated to be $26 per acre, to be paid in 

ten annual installments. The time 

when payments shall commence upon 

these lands will probably be on the 

first day of December of the year in 

which the water has been delivered to 

| 

. 
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these lands during the month of April. 
That is to say, if the works are com- 
pleted so as to deliver the water in 
April, 1905, then payments should be- 
gin in December, 1905. If, however, 
through delays, water will not be avail- 
able until atter April, 1905, but is 
available on or before April, 1906, 
then payment should begin on Decem- 
ber 1, 1906. 

It is expected that about 250 farms 
will be open to homestead entry in the 
near future, under the terms of the 
Reclamation Act of June 17, 1902, and 
at a later date announcement will be 
made as to the time when applications 
for water rights for said lands will be 
received. 

The Uncompahgre Project. 

4h HE widespread interest in the 
various projects of the Rec- 

lamation Service is manifest by the 
deluge of letters addressed to both the 
main office at Washington, D. C., and 
the local engineers. So many inquiries 
concerning the public lands available 
for settlement under the Uncompahgre , 
Valley reclamation project have been 
received that the District Engineer has 
prepared a circular calling the atten- 
tion of persons who anticipate enter- ~ 
ing upon such lands to the following. 
facts: 

“This project includes:: parts of 
Montrose and Delta counties, in West- ~ 
ern Colorado, these «tracts consti- 
tuting the Uncompahgre Valley, trav- 
ersed by the Denver and Rio Grande 
Railway, and including the towns of 
Montrose, Olathe, and Delta. It is 
estimated that approximately 185,000 
acres will be covered by the system, 
of which about. 125,000 acres will 
eventually be irrigated. Of these lands 
more than 100,000 acres have passed 
from the control of the Government, 
so that a comparatively small amount 
still remains in public ownership. All 
of the public lands lie along the bor- 
ders of the tract to be irrigated, and 
in general it cannot be definitely 
known what lands are irrigable until 

the final location of the canal lines has 
been made and approved. 

“All of the public lands referred to 
are in an arid condition, incapable of 
cultivation until water is available for 
their irrigation, and there is no possi- 
bility of watering the lands from any 
other source than from the system pro- 
posed by the Government. 

“The Secretary of the Interior has 
directed that as soon as it is practicable 
all of the public lands shall be divided 
into homesteads or farm units, but one 
of which can be entered by a qualified 
homesteader. In making such sub- 
divisions the engineers will be guided 
by the character of the soil and the 
topography, to the end that there shall 
be included in each homestead as near- 
ly as may be the prescribed amount of 
irrigable land of average quality, and 
lying suitable for both irrigation and 
drainage with reference to the ditches 
for these purposes. 

‘The lands have not yet been classi- 
fied, nor have the exact tracts which 
will be irrigated been determined, and 
the charges for water and conditions 
on which it will be furnished have not 
yet been definitely fixed. 

“The amount of land which one per- 
son can take will probably be limited 
to 40 acres of good land. Occasionally 
where desirable lands are cut by 
ridges, arroyos, and rock outcrops, the 

“total entry may be made large enough 
to include 4o acres of good land. The 
limit of the homestead entry has not 
yet been definitely fixed, however. 

“The work of construction of the 
proposed system is at this date but just 
commenced, and it is not possible that 
any water can be delivered prior to the 
crop season of 1908. 

“Those who may prefer to purchase 
lands rather than make homestead en- 
tries will find considerable land of 
good quality under the project owned 
by private individuals and corpora- 
tions, which can be purchased at prices 
varying from $10 to $50 per acre. 
Parties purchasing such lands should 
inspect them on the ground, so that 
they may know what they are buying. 

“While it is true that the construc- 



516 

tion of the project will furnish work 
to a considerable number of people, 
parties contemplating a livelihood in 
this way are advised to go upon the 
ground in person and to investigate 
the conditions before incurring the ex- 
pense of moving. 

“Attention is also called to the cir- 
cular of a general character, approved 
by the Secretary of the Interior, under 
date of March 31, 1904.” 

The circular referred to may be had 
upon application to the office of the 
Geological Survey, Washington, D. C., 
or to any of the local offices, and ap- 
plies to all lands withdrawn under the 
terms of the Reclamation Act. 

Owens Valley, California. 

AR HE engineers of the Reclamation 
Service in California have made 

varied and thorough examinations of 
the land and water conditions in Ow- 
ens Valley, in that State, and the re- 
ports to the Chief Engineer seem to 
indicate that this valley has particular 
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merits to favor it as an advantageous 
location for an irrigation project. 
Among these are mentioned an abun- 
dance of water power, fertile soil, con- 
genial climate, nearby markets for all 
agricultural projects in Tonopah and 
Gold Field, and a possible outlet to 
Los Angeles in the future. 

The total area of the valley is rough- 
ly estimated at 280,000 acres, of which 
75,000 acres are first-class land, 50,000 
acres second-class, 80,000 third-class, 
and 75,000 acres fourth-class land. 
First and second-class land is all of 
value as soon as water is applied. 
Third-class land will need drainage 
and washing and will require consid- 
erable work to bring into shape, and 
fourth-class land is too rough for irri- 
gation or is waste from some other 
cause. 

This estimate would seem to indi- 
cate that there is more land than water 
for irrigation, and the problem will 
therefore be to select the most desir- 
able land. Little difficulty should be 
experienced in such selection, however, 

Making a Road to Cement Plant, Salt River Project. 

¥ 
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as the alkali land lies in a more or less 
continuous body along the lower parts 
of the valley and will probably be al- 
lowed to lie in its present condition, 
as it furnishes a certain amount of pas- 
turage in salt grass, and its present 
owners claim that it is quite valuable 
for winter feed. It is probable that if 
the irrigation systems are confined to 
the lands at present holding water 
rights and to such new lands as are in 
good condition for irrigation, and 
which will require a minimum expend- 
ine for drainage, all the land for 
which there is water can easily be 
found. 

Should the volume of available wa- 
ter exceed the present expectations, all 
the land susceptible of irrigation that 
could be supplied would be reclaimed, 
as the kind and amount of alkali which 
the land contains would undoubtedly 
permit of reclamation. 

Owens Valley is suffering at present 
from an over-abundance of water. 
Thousands of acres are damaged by 
seepage water, and some system of 
drainage is as desirable as more ex- 
tensive irrigation. Large areas of 
swamps could be drained and rendered 
fit for cultivation, and the water thus 
developed on the upper lands would 
prove available for the irrigation of 
lands lower down the valley. Should 
the Long Valley dam site prove a good 
one, and surveys be ordered, it is prob- 
able that a study of the character of 
these return watezs will be made. 

Salt River Project. 

ah HE extreme high water in Salt 
River, caused by the September 

floods, damaged the Phoenix-Roose- 
velt road, built in connection with the 
Salt River irrigation project, to a con- 
siderable extent. On long portions of 
the road, where it was expected no 
work would have to be done, mud was 
deposited to a depth of from two to 
four feet, making it almost impassable. 
The bed of the channel shifted and a 
large amount of material was deposit- 
ed at various points along the river, 

raising the general surface in places 
some three or four feet. 
Up to October 16 eight tunnels had 

been completed, with the exception of 
the lining, and work on the upper por- 
tion of the headworks tunnel is pro- 
gressing favorably, although the ex- 
treme care and skill required on this 
work necessitates great caution. 

The engineer in charge of the Salt 
River project, not being satisfied with 
the former reports on the sources of 
salt in the river, directed a party to 
proceed up the stream to the source of 
the salt, or until fresh water was 
reached. A steadily increasing amount 
of salt was found until the party came 
to Carrizo Creek. The total amount 
of salt in the river below the mouth of 
this creek was 1,650 parts per million. 
The total amount above was 83 parts, 
and the salt contents of the creek at 
the mouth were 9,900 parts. 

Just below the salt springs in this 
creek the amount of salt reached 14,- 
000 parts, and just above, 1098 parts. 
A study of the variations of salt in the 
river from Livingstone to this point 
shows conclusively that by far the 
greatest quantity of salt is furnished 
by this creek. The salt springs extend 
over a distance of about half a mile, 
the discharge from them being three © 
to five second-feet. 

An investigation will soon be made 
of the feasibility of controlling these 
springs, as the value of irrigation in 
the valley will be enormously increased 
if it is found possible to control the 
salt in this river. 

The new cement mill was nearly 
completed during September, and fire 
brick for lining the cooler portions of 
the kilns were manufactured. Drill- 
ing on the power canal, the construc- 
tion of buildings and other miscel- 
laneous work is being carried forward 
rapidly. 

Planning for North Dakota Irrigation. 

py BOARD of consulting engineers 
of the United States Reclama- 

tion Service, consisting of Arthur P. 
Davis, George Y. Wisner, C. H. Fitch, 
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North Platte River Looking Upstream from 200 Yards Below Dam Site of 

Pathfinder Reservoir, Wyoming. 
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and W. H. Sanders, recently convened 
to discuss the possibilities of irrigation 
in North Dakota. 

It has been found that the use of 
gravity systems, except in the Fort 
Buford project, is out of the question, 
and the problems connected with the 
raising of water by pumping are now 
engaging the attention of the engi- 
neers. 

Surveys and investigations by field 
parties under the direction of Mr. H. 
A. Storrs have disclosed the fact that 
bench lands suitable for irrigation by 
pumping water from the river, exist 
near Bismarck at elevations of from 
25 to 30 feet above the river. 

Besides this section some possible 
locations for pumping plants are be- 
lieved to exist on the Little Missouri, 
Mouse, Hart, Knife, and other rivers 
in North Dakota which will be includ- 
ed in the present investigation. 

On many of the proposed projects 
small streams and washes cut across 
the irrigable lands and at certain sea- 
sons of the year carry large quantities 
of water. Some of this water could 
be stored by building low dams, thus 
lessening the amount of irrigation wa- 
ter that would have to be pumped. It 
is believed that the coulees and deep 
gulches which frequently occur might 
be converted in some cases into canals 
to conduct water from the river back 
to the pumping plant, or from a pump- 
ing plant at the river bank back to an- 
other plant for a higher lift at some 
distance back from the river bank. 

The cost per acre for pumping 
plants, canal systems, and fuel supply 
cannot be estimated until the present 
season’s work secures data as to the 
extent and elevation of benches, size 
and location of plants, etc., and upon 
this the feasibility of the project will 
largely depend. 

Land Withdrawals for Milk River Project. 

IN compliance with the recommenda- 
tion of the Acting Director of the 

Geological Survey, the Secretary of 
the Interior has temporarily with- 
drawn from any form of disposition 
whatever, under the first form of with- 
drawal authorized by Section 3 of the 
Act of June 17, 1902, for irrigation 
works in the State of Montana under 
the Milk River project, certain public 
lands in the following townships: 

For Chain Lake reservoir site— 
33 Ne Rei Ee Me Pe ve 
ea deNe Rese 
i 24 Ni Reb. 
ADA IN ti 1a 
30 Ne Remi, 
a2 Or Ny eens 
Ae 7. Nu vixe@r ee 
23 7e NG. eer ie: 

For Lonesome Lake reservoir site— 
d20) NEAR. Terekss avis eee 
he 2OeNGlermoes 
Aaa Our Rhea 12a 
i2oOaN he neh be 

The withdrawal of Lonesome Lake 
reservoir site is for the Marias sub- 

project, under the Milk River project. 

Studying Colorado River. 

R. E. C. MURPHY, general in- 
spector of stream gauging un- 

der the United States Geological Sur- 
vey, has been detailed to make a com- , 
prehensive study of all hydrographic 
data of the Colorado River Basin, with 
a view to estimating the effect of stor- 
age upon the overflow of valleys on 
the lower river. 

He will bring together and arrange 
for publication all the facts bearing 
upon the rainfall and run-off of this 
basin, consulting all the present office 
records regarding reservoir sites to 
obtain data which may aid him in 
making a complete and detailed report. 



THE NATIONAL FOREST RESERVES 

The Purpose of Their Establishment— How They Have 

Grown, and the Important Ends They Will Conserve 

XCLUDING the two reserves in 
Alaska, which cover nearly 

5,000,000 acres, there are now in the 
United States 51 forest reserves, with 
a combined area of 57,833,974 acres. 
These reserves are divided among 13 
States and Territories of the West. If 
they redeem arid land only to the ex- 
tent of their own areas, it would 
mean 373,337 new farms of 160 acres 
each—for water is the’ West’s great- 
est need, and it is now recognized that 
water conservation is to be the most 
important service rendered by the re- 
serves. What this would mean in the 
way of increased agricultural wealth 
it is easy to see. 

The people of the United States, 
as a whole, have little idea of the 
enormous magnitude of the interests 
affected by the Government’s forest 
reserve policy. Timber supply import- 
ant as this is, is a relatively small part 
of the whole purpose. The reclama- 
tion of millions of acres of arid land, 
a sustained or heightened fertility for 
other millions of acres of farm lands, 
and, finally, the safeguarding for the fu- 
ture of pasturage for millions of head 
of sheep and cattle are already certain 
results of that policy. It contemplates 
furnishing the present and thousands 
of prospective settlers wood, water. 
tillable lands, and prosperous homes. 
Roundly stated, the purpose is to give 
these forest reserves their highest util- 
ity to all who use them now or will 
use them hereafter. 

This is clearly a work of stupendous 
proportions. Irrigation, which will 
prove the salvation of millions of acres 
of these lands, can not realize its larg- 
est possibilities unless the watersheds 
of the West are under conservative 
forest management. Great damage has 
been done there by overgrazing, reck- 
less lumbering and, most of all, by 
fires. Reserves were established to 

stop this damage and to give the for- 
ests their greatest usefulness by con- 
serving the water supply without shut- 
ting off the supply of timber. On 
account of the expense and naturai 
conditions involved, there is a limit 
to the size of impounding reservoirs, 
hence the necessity for preventing 
their overflow by floods, and for mak- 
ing their supply regular, that all the 
water possible may be saved for use. 
Forests are the chief agency in th’s 
work, and to maintain them is abso- 
lutely essential to the reclamation of 
the arid West. 

This use of a forest, however, is 
not at all inconsistent with its use for 
many purposes. Lumbering, when 
rightly done, is an advantage, not a 
detriment. Grazing, when regulated, 
does not injure the forest, and pros- 
pecting, locating, and developing 
mines are not interfered with by re- 
serve restrictions. Thus the Govern- 
ment, in establishing reserves, in no 

sense withdraws the forests from use. 
On the contrary, while all their pres- 
ent uses are continued, their great- 
est power for good is kept from injuty 
and increased in value by the wise 
and careful protection afforded the 
reserve management. Only under 
such management can these forests 
most effectively aid irrigation in re- 
claiming thousands of square miles of 
waste lands, and in building homes 
over vast areas hitherto regarded as 
impossible of settlement. 

The Bureau of Forestry has had 
during the past summer 15 agents in 
the field investigating actual and pro- 
posed forest reserves. If they discov- 
er that agricultural lands, or lands 
more valuable for other purposes, 
have been included in reserves, they 
will recommend their immediate ex- 
clusion. If they find land which will 
be more useful when reserved than 
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when not reserved, they will recom- 
mend that it be added to an adjacent 
reserve or form a new one. 

Often the hardest task of the Bu- 
reau agents is in reconciling conflict- 
ing local interests. Sheep and cattie 
men may be disputing over the saire 
grazing grounds, or each class may 
be at war over individual grazing 
rights. Again, owners of farms or 
of water-power plants may object ¢» 
any grazing in the forests, lest the 
water supply be injured. In all such 
cases the Bureau experts must exam- 
ine and report on every phase of the 
question, that, so far as possible, ab- 

solute justice may be done to all in- 
terests. In perfecting present bouti- 
daries and increasing reserve areas 
temporary local injury to some inter- 
est is sometimes inevitable. This is 

most unfortunate, but these occasiona! 
injuries can not weigh against the 
importance of the general purpose of 
forest reserve establishment. 

In all of this work one large fact 
is to be recognized. It is that in the 
execution of rine policy of reserving 
from private acquisition such parts 
of the public domain as are suited to 
forest growth and most useful under 
permanent forests, a far-reaching and 
beneficent policy is being carried out. 
Under it the government is acting to 
secure perpetually in the interests of 
the whole people vast wealth-produc- 
ing resources which otherwise, under 
the stimulus of immediate private prof- 
its from lumbering, grazing, and the 
like, would in no long time be lost 
forever. 

A TRIP THROUGH THE SAN BER- 
NARDINO FOREST RESERVE 

BY 

GEORGE BEELIS 

HE San Bernardino Forest 
Reserve is located in the 

San Bernardino range of moun- 
tains and in San _ Bernardino 
County, California. It was establish- 
ed in 1893 largely as the result of the 
persistent efforts of the late Col. Adolf 
Wood, manager of the Arrowhead 
Reservoir Company, and other public 
spirited men of San Bernardino. It lies 
in a north and northeasterly direc- 
tion from the San Bernardino Valley, 
famed as producing one-third of the 
orange crop of the entire State, and 
also noted for its irrigation systems, 
which are far advanced and nearer 
perfection here on the whole than at 
any other place in the United States. 
Enormous pumping plants, miles of 
concrete-lined canals, and_ tunnels 
through the mountains are very much 
in evidence throughout the valley. 
Thousands of dollars are here invest- 

ed for the maintenance of the present 
water supply. Costly pumping plants 
have been installed in some sections 
of the valley, in all over eight hun- 
dred, and money has in no wise been 
spared to continue, and in hope of in- 
creasing the water supply as it was 
at the beginning of the present dry 
spell, which has lasted about six years. 

Despite all this, water has become 
scarcer and scarcer, each year since 
1898. Some of the big canal compa- 
nies who are distributing water for 
domestic purposes do so provided cer- 
tain economical rules for its use of wa- 
ter are strictly adhered to. One com- 
pany furnishing water to be used on 
lawns in Riverside make a special con- 
tract for this use of water, -It re- 
serves the right to discontinue it with- 
out notice should it be deemed neces- 
sary, and allows its use before 7 A. M. 
and after 6 P. M. only, so that the 
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Wonderful Results from Irrigation as Shown at Redlands, California. Arid Land 15 Years 
Ago, Now a Most Prosperous Community. 
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Brookside Avenue, Redlands, California. 
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lawns might get every benefit possi- 
ble and the evaporation will be as lit- 
tle as possible. 

It can be understood, therefore, that 
after the great expense incurred in the 
conveying and saving as much of the 
water as possible had failed to supply 
an abundance for all needs, the people 
of this community are now almost as 
a whole crying out against the six or 
seven lumber companies who have in 
the meantime been denuding the wa- 
tershed from which the water is ob- 
tained. 
When the creation of the reserve 

was first agitated, comparatively few 
thought enough of it to give the mat- 
ter serious thought, while others open- 
ly opposed it as a scheme of big lum- 
bering interests to get the government 
to protect certain timber for their spe- 
cial benefit. The writer met a few 
who are a little “sore” about the mat- 
ter even now, but in every case he 
was able to trace it to some personal 
prejudice. 
ivi scipetirouch the reserve, I 

found all the forest rangers in the 
active performance of their duties. 
They were uniformed in corduroy 
trousers, blue flannel shorts, gray hats, 
canvas leggings, and blue fatigue 
coats, and carrying a brush, knife, and 
either a shovel or a rope, and some- 
times both. I found also that at cer- 
tain convenient intervals throughout 
the reserve were kept fire fighting tools 
and cooking utensils for the use of 
volunteers or extra men should their 
services be necessary. 

The uniform of the reserve patrol 
force is the result of the wide-awake- 
ness and personal observation of the 
superintendent, Mr. E. B. Thomas, 
and it impresed the writer as a very 
excellent plan and one that should be 
adopted in all the reserves. It gives 
the visitor to the reserve the impres- 
sion that the rangers are there for a 
particular purpose and are not merely 
residents of the mountains, who draw 
a salary for wearing a badge and get 
@ take-off from ‘their friends for 
special privileges. It increases the dig- 
nity of the ranger’s position, and at 
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the same time does not work a hard- 
ship in the way of an extra expense, 
as the uniform selected by Mr. Thom- 
as is not only very serviceable but also 
quite inexpensive. Another advantage 
of the uniform is to make the ranger 
where inclined to be at all careless 
about his duty, more careful, as the 
uniform is readily recognized at a 
distance, while one would have to be 
quite close to a ranger to recognize 
him by his badge alone. So that should 
a ranger be inclined to shirk his duty 
at a fire or in the patrol of his district, 
he will be more attentive to duty if 
he is uniformed. : 

Having just completed a_ trip 
through the San Bernardino Valley 
and having in mind the rapid and 
rather alarming shrinkage of the ar- 
tesian belt and the gradual decrease 
of the water supply in the last few 
years and remembering that the re- 
serve furnishes the only watershed 
from which the valley obtains its sup- 
ply, I paid special attention to the 
ground cover, as there is practically no 
timber on the southern exposures. I 
found the south slopes of the moun- 
tains below the 3,500 feet level covered 
by a growth of chapparral, composed 
of chemise and scrub oak. Where 
the chapparral had escaped fire it was 
found to be quite thick and affording 
a good ground cover. In some of the 
canons on the southern exposures 
there are a few big cone spruce that 
seem to be doing well. It occurred 
to the writer that it might be of ad- 
tage to do something to increase this 
small stand, and aid nature a little. If 
these trees grow here naturally under 
present adverse conditions, they might 
thrive under better ones. They are, 
it would seem to the writer, of more 
value, too, than the knob cone pine 
(Pinus attenuata), because they are 
of commercial value as well as a good 
ground cover. There are indications 
of spruce of considerable size having 
been cut from some of the canons. 
These were probably cut for wood, 
being nearest the valley. 

There is no indication of any other 
timber ever having existed on the 
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southern exposure’ below the 3,500 
feet level. About this altitude there 
is found in places the knob cone pine, 
though not in great numbers or of 
large size. In the area visited by fire 
last December the writer found the 
trees completely killed. Especial at- 
tention was paid to the ground condi- 
tions in order to find some indications 
of the seed starting, but without suc- 
cess. Of the fire area, where the chap- 
parral grew, was found an abundance 
of young growth as the result of cop- 
pice. The scrub oak was especially 
noticeable, as affording considerable 
cover, to the black, dry ground. This 
would go to recommend the chappar- 
ral as a ground cover on southern 
slopes, where it is impossible to grow 
timber of commercial value. It cov- 
ers the ground much better than the 
knob cone pine and will grow on steep 
slopes where pines will not. It is much 
more resistent to fire and will send up 
coppice to cover the ground soon af- 
benetne tice: 

Near the crest the cutter pine is 
found and in some few places where 
uncut a fairly good stand is observed. 

At Fredalba at an altitude of 5,600 
feet a good stand of Jeffrey pine is 
seen where uncut. At this place the 
mill of Brookings Lumber and Box 
Company is located, with a capacity 
of 60,000 feet per day. The Brook- 
ings Company own about 650 acres 
of what was until cut the best timber 
land in the reserve. Of their hold- 
ings about 5,000 acres have been cut 
over. The slogan of the Brookings 
Company seems to be, “Get lumber, 
all of it, and quick.” The result is 
that when they leave, the forest. is 
denuded. They are cutting everything 
that will make a 2x4 and are leaving 
all brush where it falls. About 2,500 
acres of their property was visited by 
fire, which originated from one of 
their donkey engines, and the result is 
that this much of their holdings is en- 
tirely bare. The fire also spread to the 
adjoining government land, burning 
over about 1,500 acres of it, making 
a total area of 4,000 acres. The long 
haul to the valley below, and the small 
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demand for wood as fuel, make it 
unprofitable to utilize the tops for cord 
wood, and as a result all this is left 
to make a big hot fire when it is once 
started by a spark. 

The area visited by the fire last De- 
cember is still entirely bare. There is 
a movement on foot at San Bernar- 
dino which has as its object the pur- 
chase of the holdings of the Brook- 
ings Company in order that the re- 
mainder of the timber owned by them 
may be saved, or at least cut by sys- 
tematic methods, thus preserving the 
young growth and some of the ma- 
ture trees for seeding. The writer is 
of the opinion that this would be an 
excellent plan. There is undoubtediy 
a good deal of timber on the Brook- 
ings property that could be cut with- 
out serious damage to the watershed, 
should conservative forest methods be 
strictly adhered to. Tyler Brothers 
and later Mr. James Fleming cut con- 
siderable timber in the reserve. These 
gentlemen cut for constructive pur- 
poses only and took nothing that 
would not scale two feet at the butt. 
They used oxen and horses in logging 
and as a result the young growth was 
not broken by having logs dragged 
over them by donkey engines. The 
Brookings Company are cutting to 
make boxes, and practically every- 
thing is cut, and what is not cut is 
either broken down in logging or else 
consumed by the fire that is fed by the 
limb stuff and brush left after cut- 
ting. If this denuding is allowed to 
go on as at present, it will be but a 
short time before there will be no titm- 
ber left to condense the many fogs 
that pass over the mountains, and 
which are condensed and precipitated 
by the cool forest when the stand is 
heavy. The timber is confined to the 
northern slopes of the southernmost 
ridges, and consists of Jeffrey pine, ce- 
dar, and fir, underneath which is a 
fairly good stand of young growth, 
among which is dogwood. Especially 
is this true in and around Little Bear 
Valley, where the Arrowhead Reset- 
voir Company is building a dam and 
a series of tunnels, through which 
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they are to convey the water to the 
south side of the mountains, and 
thence through the canals and flumes 
to the valley. Several electric plants 
are also to be installed, where the drop 
into the valley is made. Another very 
discouraging thing is the way in which 
the lumberman totally disregards the 
interests of the reserve. For instance, 
the San Bernardino Lumber and Box 
Company recently burned over be- 
tween five and seven acres on which 
to pile 500,000 feet of lumber. It is 
only fair to say that the other lum- 
bermen are not quite as bad in this 
respect as the Brookings and San 
Bernardino Company. 

While the timber is for the most 
part on the northern slopes, it certain- 
ly should be saved if possible at any 
cost, as the use of the water from this 
shed is demonstrated by the Arrow- 
head Company in their turning it baci 

to the valley, and other projects would 
certainly spring up should enough wa- 
ter be available. . 

There are about 2,500 head of cat- 
tle being pastured in the reserve at 
this time, but this is not thought to 
be doing any harm, as the permits are 
issued by the Department of the In- 
terior on the recommendation of the 
supervisor. Approximately 15,000 
campers visited the San Bernardino 
reserve from June to October of last 
year, and the record of only one se- 
vere fire speaks volumes for the rang- 
er service. The number of small fires 
has of course increased very mater:- 
ally with the campers in the last few 
years, but they have been quickly con- 
trolled by the rangers, who are twelve 
in number, under the immediate 

charge of first-class ranger, N. O. 
Torstenson. 

IRRIGATION IN HUMID REGIONS 

The Practice Extending to the East and 
South Where the Artificial Application of 

Water to Crops Brings Splendid Returns 

HE, advantages of irrigation in the 
humid climates, merely as a 

supplement to rainfall in ordinary 
Or extras dry “seasons, are forci- 
bly <presented’ in Bulletin’ No. 
148 of the Office. of Experi- 
ment Stations recently issued by the 
U. S. Department of Agriculture. The 
reports of a number of irrigation 
plants in the vicinities of eastern cities 
go far to show that as population in- 
creases and land becomes more valua- 
ble, the zone in which irrigation can 
be profitably employed will be more 
extended, as it has been in Europe, 
where farmers have found that there 
are few sections where irrigation will 
not pay simply as an insurance against 
drought. | 

The bulletin states that a grower of 
berries in the vicinity of Poughkeepsie, 

N. Y., has found that artificial water- 
ing guarantees a perfect stand and 
rapid growth of newly set plants, the 
highest quality of product, and maxi- 
mum crops. Owing to dry weather 
and high temperature during the sea- 
son of 1903 his berries had colored 
and hardened but did not sweeten. 
The application of 10,000 gallons of 
water in a fine spray and 25,000 gal- 
lons between the rows put the berries 
in fine condition for picking. He also 
found that to irrigate after applying 
chemical fertilizers dissolves and dis- 
tributes the plant food and lessens the 
danger of injury to plants. 

To water market gardens near New 
York City, on Long Island, and in 
New Jersey, small plants consisting 
of pumps, storage tanks, and piping 
are used with such success that their 

: 
} 

. 
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owners claim large returns on the 
money invested. One man stated that 
he would not attempt to garden for 
profit without such an assurance of 
plenty of water when needed. Some 
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loss. Within the last year or two the 
plan of sinking 1% to 2-inch wells has 
been tried and its success is leading 
to their extended use. A good 2-inch 
well will furnish water for half a sec- 

Movable Sprinklers on the Farm of David Astle, Vineland, N. J. 

gardeners buy water from city supphes 
and find it more satisfactory than to 
install their own pumping plants. 

Descriptions of pumping plants of 
various sizes and styles with their stot- 
age basins and distributing pipes are 
given in this bulletin so that those i1- 
tending to try artificial watering may 
profit by the experience of several suc- 
cessful irrigators. 

Striking « testimony in favor of irri- 
gation is furnished by the careful com- 
parison of crops from irrigated and 
unirrigated plats of strawberries, as- 
paragus, nursery stock, and onions at 
the Missouri Agricultural Experiment 
Station. Not only were yields larger, 
but in the case of asparagus unirri- 
gated rows were affected with rust 
while the irrigated plants were entirely 
free from the disease. 

A portion of South Dakota which 
is noticeably benefited by a_ supple- 
mentary water supply in the James 
River Valley. In the first attempts to 
utilize this supply of underground 
water wells were made so large that 
the excessive cost resulted in financial 

a eo 

Engine Pumping Station. 

Canvas Hose Supported on Poles from Gasoline 
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tion of land. An oversupply of water 
in the first experiments produced con- 
ditions that prejudiced many farmers 
against the practice, but later tests 
show that no injury need be feared 
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evaporation will leave a deposit of salt, 
so that care must be taken that the soil 
does not become too wet. 

The bulletin as a whole shows the 
great advantage of irrigation as a 

—S 

Forms of Galvanized Iron Laterals for Use With Oiled Duck Hose. 

where water is properly used. All 
cases of deterioration are directly 
traceable to an oversupply of water. 
An excessive amount of water in the 
soil will smother the rootlets and on 

means of increasing production and 
as an insurance against drought, even 
where the expense of securing a wa- 
ter supply ast 2teat: 

Education in Forestry in England 

Bi 

W. Ro FSBRER 

LL considerable ~Furopean_ ous schools of forestry in Germany, 
countries, except perhaps_ the principal ones being Eberswalde, 

Portugal, have forest schools. Munich, Thrandt, Tubingen, Giessen, 
In France there is the Na- etc. There are several forest schools 
tional Forest School, founded in Austria, also in Norway and Swe- 
at Nancy in 1826, where, besides the 
candidates for employment in the 
State forests, about 350 other students 
of all nationalities, but chiefly Rou- 
manian, English, and Belgian, have 
been taught since 1830. There is in 
France also a school for forest guards 
and foresters at Barres, in the Depart- 
ment de Loiret, and the best students 
from this school can rise to the posi- 
tion of forest officers, and may attain 
the grade of Inspecteur des Eaux et 
Forets, corresponding to our Deputy 
Surveyors of the Crown Forests, 
though they cannot, on account of 
their superior age to that of the Nancy 
students, become Conservateurs, a 
rank which is not usually attained 
even by the Nancy men until they 
have been in the service for about 
thirty-five years. There are numer- 

den, one each for Russia, Italy, Swit- 
zetland.  4lolland) a(chieky, for sthe 
Dutch Colonies), Spain, and Belgium. 
The Japanese have a forest school at 
Tokio, there are several in the United 
States, one in India, and one in Bur- 
ma. 
When we consider the extent of the 

British Empire, and the large area of 
forests in the British Colonies, it is 
evident that the establishment of for- 
est schools is necessary in Canada, 
Australia, New Zealand, South Afri- 
ca, and Ceylon. Much more has been 
done for forestry in India and in our 
Crown Colonies than in the larger, 
self-governing Colonies, except in the 
Cape of Good Hope, where there has 
been a scientific Forest Department 
for the last thirty years. There are 
Forestry Departments, under trained 

November, 
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officers, in Ceylon, the Transvaal, 
Uganda, Mauritius, the Soudan, and 
the Straits Settlements, and the West 
Indian forests have been inspected 
officially by an Indian forest officer 
with a view of establishing a forestry 
department. What is now wanted for 
the Empire is the establishment of a 
Forest School in Britain, which will 
train the higher forest officers for In- 
dia and the Colonies, and instructors 
in forestry for the larger Colonies, 
where superior and inferior schools of 
forestry, on the model of Nancy and 
Barres, must soon be established. For 
service at home, the future higher offi- 
cials of the Crown forests will require 
thorough instfuction in forestry, and 
also the instructors in forestry at the 
Agricultural Colleges, at Edinburgh, 
and at the school for woodmen estab- 
lished at the Forest of Dean, another 
of which class is proposed for Alice 
Holt Wood. Such a school will also 
afford instruction in forestry to the 
sons of our landowners and to men 
preparing at our Universities for the 
posts of land agents to large estates. 

I propose here to give a short ac- 
count( chiefly taken from  Ribben- 
trop’s Forestry in British India) of 
the instruction adopted for our Indian 
forest officials, who have hitherto 
formed the principal corps of trained 
foresters in the British Empire, and 
to discuss the advisability of now ex- 
tending this instruction so as to in- 
clude all the classes mentioned above, 
whose services are required to make 
forestry a serious pursuit throughout 
the Empire. 

The necessity for establishing a 
Forestry Department in India was first 
realized in 1806, when Captain Wat- 
son was appointed Conservator of 
Forests in Malabar, chiefly to protect 
the growth of teak and other timbers 
for the Navy, but a reaction ensued 
in 1823, owing to complaints of the 
traders, and the conservatorship was 
abolished. Great ravages were then 
allowed in the State forests, and it 
was not till 1842 that Mr. Conolly 
commenced the plantation of the fa- 
mous Nilambur teak plantation, and 

in 1847, Dr. Gibson, a botanist of 
note, was appointed Conservator of 
Forests, in Bombay, and in 1856 Dr. 
Cleghorn, Conservator of Forests in 
Madras. In 1852, Pegu, with its 
splendid teak forests, was annexed, 
and Dr. McClelland appointed super- 
intendent of these forests, but a per- 
manent policy for the forest adminis- 
tration of India was first laid down by 
Lord Dalhousie in 1855, Dr. Dietrich 
Brandis, brother-in-law of General 
Havelock, being appointed superin- 
tendent of the Pegu forests in 1856, 
and the forests of Tennasserim and 
Martaban being added to his charge in 
1857. 

Dr. Brandis then introduced those 
principles of enumeration and organ- 
ization, to the working of the forests, 
that form the basis of our present 
working plans, and created a practi- 
cal system of working the Burmese 
forests of teak, with due considera- 
tion to the perpetuation of the trees 
by natural and artificial regeneration. 

His conservative policy interfered 
with the gains of timber merchants, 
who were very powerful in Rangoon, 
and they prevailed so far on the Goy- 
ernment of India that orders were 
issued to open all the Pegu forests 
to private enterprise, but the selec- 
tion of the trees to be felled was left 
to the control of the Forest Depart- 
ment. Fortunately the Tharawaddy 
forests were still worked under com- 
plete departmental control, and after 
a few years’ experience the state lost 
about £1,000,000 in the open forests, 
whilst the Tharawaddy forests pro- 
duced a large regular income. Cana- 
dian timber merchants still form the 
greatest obstacle to scientific forestry 
in the Dominion of Canada. 

Dr. Brandis had gained the day 
against the timber traders, and in 1862 
was appointed Inspector-General of 

Forests for the Government of India. 

Up to this time, officers were ap- 

pointed to the Indian Forest Service 
without any special training, but Dr. 

Brandis came home in 1866 and in- 

duced Lord Salisbury, who was then 

Secretary of State for India, to ap- 
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point trained men for the service. Dr. 
Schlich and Mr. Ribbentrop, who 
were trained in Germany, were then 
sent out to India, and these officers, 
both of whom eventually became In- 
spector-General of Forests, greatly as- 
sisted Dr. Brandis in his work of es- 
tablishing a scientific Department of 
Forestry in India. At the same time, 
eight candidates were appointed by 
the Secretary of State for India to 
undergo training in France and Ger- 
many, and these men went to India 
in 1869. Another batch of trained 
forest officers went out in 1871, and 
the Continental training was contin- 
ued in Germany till 1875, and in 
France till 1886. Dr. Brandis was 
deputed to Madras, in 1881, to reor- 
anize the forest service in that Presi- 
dency, and retired from the service in 
1882, becoming Sir Dietrich Brandis, 
K.C.LE., and was also appointed a 
Fellow of the Royal Society, and now, 
in his eightieth year, he is still work- 
ing at Kew at a comprehensive man-. 
ual of the Indian forest flora. 

Dr. Schlich, who succeeded Sir D. 
Brandis as Inspector-General of For- 
ests, was deputed home in 1885, to in- 
augurate a course of instruction in 
forestry, at the Royal Indian Engi- 
neering College, Cooper’s Hill, a place 
admirably suited, owing to its prox- 
imity to the Windsor Forest.(14,000 
acres), to the beech woodlands in the 
Chiltern Hills, and to the coppices- 
with-standards in Surrey and Sussex, 
and to Kew Gardens, for instruction 
in forestry and botany. 

The course of instruction at Coo- 
per’s Hill comprises drawing, survey- 
ing, road-making and building, ac- 
counts and German, elementary chem- 
istry, and the chemistry of soils and 
physics, entomology, botany, geology 
(including that of India), and fores- 
try. Thoroughly practical instruction 
in forest nursery work, and in plant- 
ing operations, have been given, and 
the students have also been taught 
methods of natural regeneration of 
forests and thinnings in the Chiltern 
Hills, and in the fine French forests. 
Besides this, they have spent nine 
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months every year in the Prussian for- 
ests, where they are placed only two 
together, under specially-selected for- 
est officers, so as to learn the practi- 
cal management of large areas of for- 
ests. 

Cooper's Hill College is now to be 
closed, as the Secretary of State hopes 
to recruit the Indian engineers from 
the various engineering colleges in 
Britain, coupled with experience gain- 
ed in one year’s practical work with 
some engineering firm. Fresh arrange- 

_ ments have, therefore, to be made for 
the instruction of our Indian forest 
students, and this it is probably in- 
tended to secure at one of our Uni- 
versities. It is no longer necessary 
to have recourse to the Continental 
forest schools, for the following rea- 
sons :— 

Since 1886, when training our men 
at Nancy was abolished, considerable 
progress has been made in forestry in 
Britain. Dr. Schlich, who, besides 
possessing a thorough knowledge of 
theoretical forestry, has managed a 
woodland of 3,000 acres in the Ar- 
dennes for the last ten years, and also 
more recently the 8,000 acres of the 
Duke of Bedford’s woods, is a good, 
practical forester. No one can be bet- 
ter qualified for starting a superior 
forest school for British and Colonial 
forestry, the necessity for which I 
have already explained. Continental 
forest schools do not, as a rule, take 
a wide view of forestry. Each State 
in Germany has its own system of 
management, which is not always ap- 
plicable to other countries, thus nei- 
their the clear-cutting system, prac- 
ticed in Saxony and elsewhere, nor the 
compartment shelter-wood system, are 
generally applicable to India, where 
the selection system and the system of 
coppice-with-standards_ prevail, and 
where it is hoped to introduce the 
group system, which at present is car- 
ried on only in the Grand Duchy of 
Baden, in Europe. It is also neces- 
sary that our Indian forest students 
should have some notions of tropical 
and sub-tropical forestry, and should 
know something of Indian history, In- 
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dian law, and land management, 
which they will not acquire at a Con- 
tinental forest school. A succession 
of experienced Indian forest officers, 
who have been trained by Dr- Schlich 
and myself, will be available eventual- 
ly to succeed us as instructors in for- 
estry, while their services would not 
be available at a Continental school. 

Forest management has also made 
progress in Britain during the last 
twenty-five years. The woodlands of 
the Duke of Bedford are now man- 
aged according to a continuous work- 
ing-plan, so are the High Meadows 
Woods attached to the Forest of Dean, 
the working-plan for these having 
been prepared by my lamented friend, 
Mis He eC) Hill, who was for some 
time Inspector-General of Forests in 
India. Lord Selborne’s woods, near 
Woolmer Forest, are managed accord- 
ing to a working-plan prepared by Dr. 
Nisbet. Mr. Munro Ferguson’s woods 
in Fifeshire, the Alice Holt Woods at- 
tached to the New Forest, are also un- 
der working-plans. The magnificent 
forests of France and Germany have 
been placed at our disposal by the 

friendly Governments of France and 
Germany for our students to learn the 
management of forests on a large 
scale. 

Sir W. Thyselton Dyer, in giving 
evidence before the late Committee ap- 
pointed by the Secretary of State for 
India, to arrange the future teaching 
of the Cooper’s Hill students, said 
that one of the most difficult duties 
that fell to him, as official adviser to 
the Colonial Office, was the selection 
of forest officers for the Colonies, and 
that under present circumstances he 
could not find properly trained Brit- 
ish candidates for such posts. Surely 
we no longer wish for Colonial for- 
estry appointments to be held by for- 
eigners, and the only way to avoid 
this in future, as well as to afford the 
best training for our Indian forest 
officials, and to keep up a high stand- 
ard of forest training for our land- 
owners, land agents, and for future-in- 
structors of forestry throughout the 
Empire, is to take the present opportun- 
pire, is to take the present opportun- 
ity of establishing an Imperial Forest 
School at one of our Universities. 

Studying the Kootenai River 

Government Looking for Reclamation 
Projects in this Section of the Country 

M R. W. W. SCHLECHT, Assist- 
ant Engineer of the Reclama- 

tion Service, recently made a recon- 
naissance trip along the Kootenai 
River between Crossport, Idaho, and 
Nelson, B. C., in order to determine 
the practicability of reclaiming about- 
30,000 acres of land between Cross- 
port and the International boundary 
line, which are flooded during the high 

stage of the Kootenai River. This 
high water stage usually lasts unti 
the latter part of June, at which time 
the season is too far advanced to raise 

any of the indigenous fruits and veg- 

etables, and only wild grass for hay 

can be raised. 

At Crossport and above this point 
the stream is torrential and the banks 
are high and precipitous, but below 
Crossport it is sluggish and meanders 
through a valley averaging two miles 
in width. Mr. Schlecht reports that 

this valley is a typical flood plain, the 

banks being from 5 to 15 feet higher 

than the major part of the land lying 

farther back, but they are crevassed in 

‘many places and are very pervious, 

thus giving the water during the high 

stages of the river free access to the 

lower land. 
Between Crossport and Kootenai 

Lake there is but one large tributary, 

which empties into the river in Can- 



532 FORESTRY AND IRRIGATION 

ada, but there are at least twelve small 
tributaries, which discharge consider- 
able water during the high stages of 
the Kootenai. Considering the per- 
vious nature of the soil and the numer- 
ous streams which would also have 
to be dyked, it is not believed that 
dyking the banks is feasible or practi- 
cable. 

The fall of the river between Bon- 
ners’ Ferry and Lake Kootenai is not 
over 10 feet, while the difference in 
elevation of Lake Kootenai between 
high and low stages is at least 25 feet. 
therefore enlarging or straightening 
the channel of the river would not 
improve matters, because it is consid- 
ered that the stage of the lake is the 
chief controlling factor governing the 
stage of the river. As Kootenai Lake 
has an area of at least 40 square miles 
and rises 25 feet each year in spite of 
the fact that it has a continuous out- 
flow, a storage reservoir above Bon- 
ners’ Ferry would have to hold at 
least 500,000 acre-feet in order to re- 
duce the high stage of the lake 10 or 
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15 feet, and a reservoir of this capac- 
ity would probably flood as much land 
as it is intended to reclaim. 

There are two other possible. ways 
of relieving this valley of its excess 
of water, but in both cases the regulat- 
ing would have to be done in Canada, 
There are between 20,000 and 30,000 
acres of land in Canada north of Port- 
hill, Idaho, which would also be re- 
claimed. One plan is to divert the 
excess water through a canal into the 
Columbia, providing the lands along 
the latter river would not be damaged 
thereby, and the other is to enlarge 
the outlet of Lake Kootenai below 
Nelson. Further investigation in Can- 
ada, however, would be necessary in 
order to determine the practicability 
of these schemes. While it will be 
necessary in some way to lower the 
water in the lake from 12 to 15 feet, 
yet some controlling structure would 
probably have to be put in below Nel- 
son in order to prevent the lake from 
falling to a stage which would hindet 
navigation. 

Forest Fires 

Record of Fires During the Month of October 

Damage in any considerable amount 
from forest fires during the month 
just past has been principally confined 
to Montana, although California has 
suffered some loss. Soaking rains 
have effectually quenched the disas- 
trous fires in Oregon and Washington, 
which have done immense damage for 
over a month. Several small fires 
are reported in Eastern States, owing 
to an unusually dry autumnal season. 

Montana: A. change of wind fan- 
ned a smouldering blaze in Warm 
Springs Canon into life and swept it 
in a destructive pathway toward the 
Twin Lakes country. This occurred 
about the middle of September, and 
at about the same time as another 
blaze west of Aanconda, which trav- 
eled eastward along the mountain side. 

Despite a rainfall which extinguished 
most of the fires in the Bitter Root 
Forest Reserve mentioned in the last 
number of FORESTRY AND IRRIGATION, 
on September 29 a forest first was re- 
ported as inflicting damage; in one 
case burning clear a strip of land ten 
miles long and,a quarter of a mile 
wide in one night. Game was driven 
from the forests, and in many cases 
burned, in forest fires in the Clear- 
water country, and the Lo Lo district 
has suffered similarly. 

California: Near Rainbow, on Ed- 
dy Mountain, a forest fire which start- 
ed on September 22 was checked in 
its northernly course by Wagon Creek 
after consuming several acres of val- 
uable timber land. Power plants and 
much valuable timber land was threat- 

’ 
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ened by a large fire in Cajon Pass, 
which was started by a careless smok- 
er and fanned into destructiveness by 
a fierce wind. A loss estimated at 
over $5,000 was entailed by the loss 
of the Governmental Forestry Exper- 
iment Station in Santa Monica Canon. 
This same fire was the cause of consid- 
erable apprehension to the residents of 
Santa Monica, owing to its close prox- 
imity, and some outlying property was 
laid waste. In Butte County, near 
Stirling City, a forest fire did consid- 
erable damage over an area of tim- 
berland owned by the Diamond 
Match Company. In the vicinity of 
Escondido, flames swept up Aliso Can- 
on and raged in the hills south of 
Bernardo. 

Oregon: Timber men who have 
visited Columbia County, report that 
the forest fires which have been de- 
vastating that section for the last six 
weeks have caused the destruction of 

timber worth $8,000,000. Very little 
damage has been done by the fire dur- 
ing the last thirty days, a much-needed 
rain having extinguished those still 
burning. On October 4 a forest fire 
in Grant’s Pass was reported to have 
gained headway, but it is not thought 
to be of serious consequence. 

FORESTRY AND IRRIGATION November 

New Jersey: A forest fire broke 
out in the heavy pine timber belt be- 
tween May’s Landing and English 
Creek on October 11, and a blaze of 
considerable magnitude was reported 
on October 29, in the Blue Ridge 
Mountains, 20 miles east of Wind 
Gap. Newspapers state that the lat- 
ter fire burned over 10,000 acres. 

Georgia: An area of about two 
hundred acres was laid waste by a for- 
est fire just beyond Kinder Lou, which 
started from an engine spark. 

West Virginia: The long-contin- 
ued drought in this State has ren- 
dered woodland very inflammable, and 
on October 18 a forest fire not over a 
mile from Parkersburg caused consid- 
erable apprehension to residents. 

Pennsylvania: An engine spark ig- 
nited the grass and undergrowth in 
bottom land near Newcastle Junction 
on October 3 and inflicted minor 
damage to timber. 

Washington: Small fires in Pierce, 
Pacific, and Thurston counties are re- 
ported. In the last named it is claim- 
ed that the blaze was started by a man 
who set a fire without a permit, and 
was fined for the offense. 

Reclamation Survey of Nebraska 

A Study of its Water and Land Re- 

sources by the Government Engineers 

RECONNAISSANCE © survey 
on the Niobrara and Snake riv- 

ers in Nebraska was recently made by 
Mr. J. C. Stevens, Assistant Engineer 
in the U. S. Reclamation Service, the 
purpose of the survey being to deter- 
mine approximately the fall of these 
rivers, obtain gaugings of the rivers 
at frequent intervals, and of their 
principal tributaries, and to note and 
examine any _ reclamation project 
which might present itself. 

The country traversed embraced the 
lands lying contiguous to the Niobrara 

River between the 24th and 45th 
range lines, in townships 30 to 34, in- 
clusive, and the lands contiguous to 
the Snake River in townships 31 and 
32, range 30, and township 30 in rang- 
es 31 and 32, also a territory known as 
the Lake Country, in townships 30, 31, 
22, 33, and!-34, fanges 23024) 25 sem 
and 27, covering a total distance of 
351.6 miles. 

NIOBRARA RIVER. 
The drainage area of this river con- 

sists largely of sand hills, resulting 
in a marked constancy in the flow of 
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this stream and its tributaries. These 
sand hills cover the larger part of ten 
counties, and are of little value ex- 
cept as range land, ten or fifteen acres 
being required to pasture one cow. 
Here and there are found valleys, or 
“hay-flats,’ usually running east and 
west; on which are cut quantities of 
wild hay. The soil is not susceptible 
of cultivation, because as soon as it 
is broken it begins to blow. The 
“sand blows” often cover several acres 
from which the sand is frequently 
blown out to a depth of twenty feet. 
Throughout the entire length of the 
river these sand hills are the character- 

istic feature of its drainage areas, 
sometimes bordering on the very 
banks of the stream, and sometimes 
receding several miles, between which 
and the river there is found a strip of 
rolling land of firm soil, and suscep- 
tible of a high degree of cultivation. 
However, the rainfall is insufficient 
to insure good crops, and the lands 
are too rolling to admit of practical 
irrigation, even if it were possible to 
get water on the land. On the upper 
Niobrara these areas of tillable land 
are of very great extent on the north 
side of the river, beginning several 
miles back. 

The Niobrara River almost through- 
out its entire length runs in a deep 
canon from 20 to 400 feet deep. This 
canon has undoubtedly been cut by 
the river itself through the magnesia 
or “chalk rock” strata, which are very 
characteristic of this part of the coun- 
try, making a firm, fertile soil, where 
it has not been encroached upon by 
the sand hills. 

IRRIGABLE LANDS. 

The only lands within the limits 
of this survey susceptible of practical 
irrigation are found in narrow strips 
along the banks in the bottom of its 
canons, and are seldom found in tracts 
exceeding 100 acres. The problem of 
irrigation here is a very simple one, 
but there is a lack of irrigation ex- 
cept on the upper Niobrara, where 
a number of ditches are in successful 
operation. Boiling Springs, Conly, 

and Missouri Flats, the only level 
lands outside the canon, contain a 
combined area of about 15,000 acres, 
but they are so high above the bed of 
the river that gravity irrigation from 
that source is out of the question. 

Aside from a limited number of 
irrigation ditches on the upper Nio- 
brara and a few small mills, this river 
is put to no practical use whatever. 

SNAKE RIVER. 

This river is a tributary of the Nio- 
brara and is in nearly all respects its 
counterpart. The canon near its 
mouth is about 350 feet deep, having 
been cut by the stream through mag- 
nesia or chalk formations, characteris- 
He OT ther country. ln See4,. tad. 
R.30, are found a series of falls from 
5 to 14 feet high, above which the 
water surface is about 50 feet below 
the surrounding country. There are 
no irrigable lands contiguous to the 
lower Snake; nothing but sand hills, 
so that its development in this connec- 
tion is out of the question. Power 
could be developed at little expense if 
it could be utilized. 

THE LAKE COUNTRY. 

This territory embraces a strip of 
country some Io or 15 miles on both 
-sides of the seventh standard parallel 
in Cherry County, and may be consid- 
ered simply as a series of hay flats 
whose bottoms are below the general 
water table of the country. These 
“lakes” are said to have periodic rises, 
and a gauge was established on Red 
Deer Lake in order to determine the 
extent of these fluctuations. 

Beyond the territory covered by this 
survey, that is, east of the 25th range 
line, through Rock and Brown coun- 
ties, are found large areas of level, 
irrigable land. This land is so high 
above the river bed that water could 
only be put on it with difficulty, but 
there is an abundant water supply and 
irrigable areas to the extent of prob- 
ably 500 square miles, and it is pos- 
sible that a reconnaissance survey 
would develop some probable project 
for irrigating this land. 



Foresters and Inspectors Wanted for the 

Philippine Forestry Bureau 

The salaries of Foresters, Assistant Foresters 
Inspectois, and Assistant Inspectors range from 
$1,200 to $2,400 per year’ Actual and necessary 
traveling expenses to and from the scene of 
field work are allowed, and while in the field 
one dollar gold per day is allowed for subsistence. 

There are a nnmber of vacancies in the dif- 
ferent grades, and good men are urgently need- 
ed for this interesting and important work. 

The work of the Foresters is, to a large ex- 
tent, technical; that of the Inspectors more 

administrative and less technical. 
Examinations will be held in different parts 

of the United States about July 1 and Novem- 
ber I. For detailed information apply to the 
Bureau of Forestry, Washingtou, D.C., or to 
the Bureau of Insular Affairs, War Department 
Washington, D. C. 

Foresters and Inspectors now in the Philip- 
pine forest service and having from two to 
three and a half years’ service, find the work 
very attractive, instructive and healthful. 

Copies of the Philippine Civil Service Man- 
ual may be obtained from the Bureau of Insular 
Affairs, War Department, Washington, D. C. 

The reports, bulletins and other applicat ons 
of the Philippine Forestry Bureau should be 
read by all desiring to enter the service. Copies 
may be obtained by addressing the Forestry 
Bureau, Manila, P. I. 

Don’t go hunting without 

Marble’s Waterproof Matchbox 
and 

Marble’s Safety Pocket Axe 
The combination makes camp fire and comfort 

a possible in any weather. 

fm uecessary additions to every 

are iife savers in forest or on plain. 

wor steel, with 
hard rubber gr 50. Axe weighs 
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sportsmen’s is, for the ask- 
ing. Marble Safety Axe Co., 

Dept: Gladstone, 

Michigan. 
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@y how to advertise to reach rural people. 
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At It 17 Years 909 Caxton Bldg., Chicago 

LAND SCRIP” 

Safe, quick, economical method of acquirin 
government land. 

HUGO SEABERG, Raton, N. M. 
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The Best at Any Price 
Sent on approval to 
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never ending usefulness, a 
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we offer your choice of 
these popular styles super- 
ior to the 

$3.00 
grades of other makes for 

only c 
Unconditionally Guaranteed 
Pre-eminently Satisfactory. 
Try ita week, if not suited, fi 

we buy it back, and give you |jm 
$1.10 for it (the additional ten 
centsis to pay for your trouble 
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values—you will when you 
have one of these. i 

Finest quality hard Pararub- § 
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ium or stub, and the only per- 
fect ink feed known to thesci- 
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Sent postpaid on receipt of $1.00 
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841 Griswold St 

Detroit, Mich. 
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J. A. MATHIEU 
CHEMIST ENGINEER 

Plans and U.S. Patents 

for Sale or Lease » 

for the Extraction of 

Turpentine, Wood Alcohol, Oil, Creosote, 

Acetates and Charcoal from 

PINE STUMPS, WOOD REFUSE and WOOD 

Exhibit in Manufactures Building 

Laclede Fire Brick 14-B 

Mail Address, 

World’s Fair St. Louis, Mo. 

RIVERSIDE FOUNDRY AND MACHINE WORKS 
SOLE MANUFACTURERS OF 

WHITMER 
Deep Well Pump Head 

New Design in Pump Construction 

Uniform Flow of Water 

ifteeower 2.7.2 

50 YEARS’ 
EXPERIENCE 

PATENTS 
TRADE Marks 

DESIGNS 
CoPYRIGHTS &c. 

Anyone sending a sketch and PASSE may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly confidential. HANDBOOK on Patents 
sent free. Oldest agency for securing patents. 
Patents taken through Munn & Co. receive 

special notice, without charge, in the 

Scientific American. 
A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms, $3 a 
year; four months, $1. Sold by all newsdealers. 

MUNN & Co,318r24=y. New York 
Branch Office, 625 F St., Washington, D 

Few Working Parts. 

Saving of 30 to 40 per cent 

Write for full information 

WORKS AND OFFICE 

RIVERSIDE, CALIFORNIA 

In writing advertisers kindly mention FORESTRY AND IRRIGATION. 
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IREE SEED 

Newly Issued Catalogue Pree for the Asking 

THOMAS MEEHAN & SONS, INC., Dreshertown, Penn. 
Nursery Lane 

Nurserymen and Tree Seedsmen 

ADVERTISERS 

FIND 

FORESTRY AND IRRIGATION 

A GOOD MEDIUM 

READ 

[rrigation in the United States 
By FREDERICK HAYES NEWELL 

Chief Engineer U.S. Reclamation Survey 

The book of authority on the most logical ex- 
fe 50 pansion question before our people. 

Price $2.00, postpaid to any address. 

Address: FORESTRY AND IRRIGATION 
Washington, D. C. 

DID YOU EVER USE 
PRESS CLIPPINGS ? 

Do you want everything printed in the news- 
paper, magaz!ne, and trade press of the United 
States and Canada on any particular subject? 

Send us your orderdescribing what you want us 
to clip, enclose $3, and we will send you our 
service for a month, mailing you daily or 
weekly all clippings found on your topic. 

We read and clip about 25,000 publications each 
month. 

MANUFACTURERS can learn where there is 
a Market for their goods and how best to 
reach it. 

BUSINESS MEN can obtain reliabletips which 
lead to business brought in on the follow-up 
plan. 

ANYONE can gather all that is printed about 
matters of immediate interest, the latest and 
best thoughts from many sources. 

United States Press Clipping Bureau 
147 Fifth Ave., Chicago, U.S. A. 

Send stamps for our booklet. 

ree.. PAPER. 

ORCHIDS ORCHIDS 

We are the largest @rchid Growers 
in’ the United States + : : 3: °% 

Our Illustrated and Descriptive 
Catalogue of Orchids is now ready 
ana may be had on application. 

LAGER & HURRELL 

SUMMIT, N. J. 

Orchid Growers 
and Importers. 

FORESTRY AND IRRIGATION 

can furnish any book published at reg- 

ular prices. Consult us before buying 

We Sell Direct to the Planter 

GRAFTED PECANS 
and all kinds of Nut Trees 

NEW_PLUM,_“ Maynard,” the Moneymaker 
__. Send for Description 

OAK LAWN NURSERY 
HUNTSVILLE, ALA. 

Foresters and Botanists will find profit and 

pleasure in 

Important Philippine Woods 

The standard reference book for PhiJippine 
forests. By Capt. G. P. AHERN, Chief of Philip- 
pine Forestry Bureau. 42 large colored plates. 

Price, $3.00. 

Forestry and Irrigation Book Dept. 

that this publication is printed 
. on is furnished by 

R. P. Andrews & Company (inc.), Washington 
Sole Agents in the District of Columbia for the 
West V rginia Pulp and Paper Company, 
the Largest Manufacturers of Book Paper in 
the world. 

IF IN NEED, DROP THEM A LINE 

In writing advertisers kindly mention FORESTRY AND IRRIGATION. 



National 

Irrigation 

Association 

Chicago, New York, Washington, 
4707 Fisher Building. 17 Battery Place, 5 and 6 Glover Building. 

OF Pree ks. 
THos. F. WatsH, Washington, GEORGE H. MaxwELL, Chicago, 

President, Executive Chairman. 
JAMES H. EcKELS, Chicago, CHARLES B, BOOTHE, New York, 

Treasurer. Chairman Executive Council. 
Guy E. MITCHELL, Washington, 

Secretary. 

The objects of the Association, as set forth in its Constitution, are as follows: 

1. The adoption by the Federal Government of a permanent policy for the reclamation 
and settlement of the public domain, under which all the remaining public lands shall be 
held and administered as a trust for the benefit of the whole people of the United States, 
and no grants of the title to any of the public lands shall ever hereafter be made to any 
but actual settlers and homebuilders on the land. 

2. The preservation and development of our national resources by the construction of 
storage reservoirs by the Federal Government for flood protection, and to save for use in 
aid of navigation and irrigation the flood waters which now run to waste and cause overflow 
and destruction. 

3. The construction by the Federal Government of storage reservoirs and irrigation 
works wherever necessary to furnish water for the reclamation and settlement of the arid 
public lands. 

4. The preservation of the forests and reforestation of denuded forest areas as sources 
of water supply, the conservation of existing supplies by approved methods of irrigation 
and distribution, and the increase of the water resources of the arid region by the investi- 
gation and development of underground supplies. 

5. The adoption of a harmonious system of irrigation laws in all the arid and semi-arid 
states and territories under which the right to the use of water for irrigation shall vest in the 
user and become appurtenant to the land irrigated, and beneficial use be the basis and the 
measure and limit of the right. 

6. The holding of an annual Irrigation Congress, and the dissemination by public meet- 
ings and through the press of information regarding irrigation, and the reclamation and settle- 
ment of the arid public domain, and the possibilities of better agriculture through irrigation 
and intensive farming, and the need for agricultural education and training, and the creation 
of rural homes as national safeguards, and the encouragement of rural settlement as a remedy 
for the social and political evils threatened by the congestion of population in large cities. 
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IROPIGAL FORESTRY AND HORTIGULTURE 
Reports and working plans for estates in Southern Florida, Bahamas, 
Cuba, Isle of Pines, Porto Rico, and neighboring regions ... . 

The Pomelo, or Grape Fruit, the Favorite of all Breakfast Fruits, for which the 
southernmost part of the Peninsula of Florida is famous. For the produc- 
tion of this profitable fruit this region has no rival C 

Tropical forest lands bought and sold. Villa sites and grove land 
for sale in Biscayne Bay region. Write for prospectus. Address 

JOHN GIFFORD, Princeton, N. J., or Cocoanut Grove, Dade Co., Fla. 
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Annual Dues, $2.00. Life Membership, with exemption from further dues, $100.00 
Sustaining Membership, $25.00 a year 

FORESTRY AND IRRIGATION is the official organ of the Association, 
and sent regularly to all members 

APPLICATION FOR MEMBERSHIP 

To Mr. EDWARD A. BOWERS 
Secretary American Forestry Association 

Box 346, New Haven, Conn. 

DkEaR SiR: I hereby signify my desire to become a member of the American 

Forestry Association. Two dollars ($2.00) for annual dues enclosed herewit 11. 

Very truly yours, 

Name— 

P. O. Address— 



W.E. HOYT, R..E P. A. 

335 Broadway, New York, N. Y. 

SG°P-£ TA. STPLOUIS. 

A Trip Through Yellowstone Park 
is what everyone hcpes to have—some day. It is the most wonderful trip 
in the world. There are more than 3,000 square miles of weird, marvelous, 
unimaginable things that can be seen nowhere else; therefore if one ever 
sees them one must go to the Park, in the heart of the magnificent Rockies 
with snow-tipped peaks all around. If Old Faithful geyser, a Paint Pot, 
Mud Volcano, or Emerald Pool were to be found in Lincoln Park, Chicago; 

Central Park, New York; or Fairmount Park, Philadelphia, the people 

would flock to see it or them by tens of thousands. For a very small 
sum, comparatively, all these and hundreds more of natures unduplicated 
marvels can be seen between June | and September 30 of each year, and 
one will enjoy, to boot, the best coaching trip in the country. 

The Northern Pacific folder on Yellowstone Park, just issued, is a 

new, right up-to-date, finely illustrated dissertation on this Yellowstone 
Park trip. It is not descriptive, but deals with the detailed, te hnical 
matters everyone needs to know about such atrip. It tells all about the 
hotels, the stage coaches, the roads, the cost of the tour, where the geysers, 
the waterfalls, the bears, the canyons are, and where the trout fishing is 

found. We have printed thousands of this beautiful leaflet and want 
everybody interested to have a copy, and it can be obtained by sending 
A. M. Cleland, General Passenger Agent, St. Paul, Minn., two cents 
with proper address. 

‘“Wonderland 1904,’’ which is a very fine pamphlet of 116 pages, 

descriptive of the Northwest, including the Park, will be sent for six cents. 

In writing advertisers kindly mention FORESTRY AND IRRIGATION. 



It has been discovered that the 

PLATTE VALLEY 
traversed by the 

UNION PACIFIC 
Possesses immense wealth in alfalfa—greater than all the 

grasses and clovers combined. As a source of revenue 
alfalfa exceeds all other products. Its growth is 

simply enormous. Three, and sometimes four 
cuttings are made a year. 

EVERY FARMER CAN RAISE ALFALFA 
And if he raises that, he can alsv raise cattle, 

sheep, horses and hogs. 

Illustrated publication ‘Alfalfa on Union Pacific,” 
free on applicat-on. 

Inquire of 

E.L.LOMAX, G.P. & T. A., Omaha, Nebr, 

To 

Keep 

‘rack 

of 

Things 
The Library Bureau Card System enables you to classify facts and information and to keep track 

of various dealings, engagements. accounts, correspondence, documents, loose sheets, papers, draw- 
ings, clippings, etc., in the most systematic and practical way. =e ; 

The desk outfit here shown consists ofa quartered oak tray in antique and best shellac finish, with 
cover and all fittings, 1,000 numbered cards,and A toZ guides. Guides for the days, weeks and 
months will be furnished instead of the alphabetical guides if desired. Further information will be 

Library Bureau 
Colorado Building WASHINGTON, D.C, 
Boston New York Chicago Philadelphia London 

In writing advertisers kindly mention FORESTRY AND IRRIGATION 
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for over a hundred years have been universally 

recognized as the standard of excellence. 

TREE AND SHRUB SEEDS 

We aim to havethe most complete assortment of 

Native and Foreign Tree and Shrub Seeds, and 

have collected for us annually all the sorts that 

can be procured. 

OUR CATALOGUE~-*the 103d successive annual 

edition—is the most complete, most reliable and 

most beautiful of American Garden Annuals. We 

Mail It Free. 

j. Mx THORBURN & CO: 

New York 36 Cortlandt Street 

NEW HAVEN, 

For further 

Biltmore 

Forest School 

YALE FOREST SCHOOL 
CONNECTICUS 

e Milford, Pike County, Penna. 

At will open July 5th and continue seven weeks. 

information address 

Biltmore, N. C. 

at 

Theoretical and_ practical 
instruction in all branches of 
applied forestry. 

Course comprising twelve 
consecutive months can be 
entered at any time of the 
year—no vacations. 

Object lessons within the 
mountain estate of George 
W. Vanderbilt, comprising 
120,000 acres, where forestry 
has been practiced since 1895 

a as 
For further information 

apply to 

C.A. Schenck, Director 

The course of study in THE YALE FOREST 

ft SCHOOL covers a period of two years. Graduates 
Age of collegiate institutions of high standing are ad- 

Ae 
pS 8 

mitted as candidates for the degree of Master of eae 

Ag 

ge 
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t Forestry. 

aS fo The Summer School of Forestry is conducted at 

The session in 1905 

Henry S. Graves, Director, New Haven, Conn. 
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Printing and Publishing 
The H. M. Suter Publishing 

Co. have exceptional facili- 

ties for turning out books, 

pamphlets, calendars, Col- 

lege annuals, &c. 

All Kinds of Illustrations 

Furnished. 

To persons desiring prompt 

publication of books we can 

guarantee first class printing 

and careful proof-reading, 

relieving them of all detail 

work. 

CORRESPONDENCE (INVIDED. 

H. M. Suter Publishing Co., 
510 TWELFTH STREET, NORTHWEST, 

WASHINGTON, a 

Field =*4 Stream 
Edited by EMERSON HOUGH 

America’s Illustrated Monthly Magazineof the 

Rop. Gun, Doc, CANOE, CAMGRA, CRUISE, Etc 

Subscription Price $1.50 per Year 

15cents a opy of all Newsdealers 

The Mysteries of the Mighty 

Amazon River 
EAD the sto y, graphically penned by ex- 
ploper ALVAH D. JAMES, of the dis- 
coveries and faets breught to light by 

“RIELD AND STREAM’S” exploration party 
in the vast. tropical wilderness drained by the 

Amazon. 
From the day when, on the Pacific coast, the 

ascent of the Andes Mountains began, the thrill 
of the narrative is upon you, and never releases 
its hold until the tale ends at the confluence of 
the great river with the Atlantic, 3,600 miles 

fromits source. 

Begin your subscription with the superb 
Christmas Number of 1903, contsining the 
first installment of this Amazon story 

Address the Publichers 

John P. Burkhard Corporation 
Dept. F. I. 35 West 21st St., New York 

a $ ae Db. © ~~ 

AMERICAN 

Horticultural Manuel 
In Two Parts. Part 1. Comprising the 

leading Principles and Practices con- 

nected with the Propagation,Culture,and 

Improvement of Fruits,Nuts, Ornamental 

Trees, Shrubs, and plants of the United 

States and Canada. By J. L. Budd, Pro- 

fessor Emeritus in Horticulture in the 

Iowa State College of Agriculture and 

the Mechanic Arts. Assisted by N. EK. 

Hansen, Professor in the South Dakota 

Agricultural College. 12mo, XxX4I7 

pages, 107 figures. Cloth, $1,50. 

Systematic Pomology 

Being Part II of American Horticuitural 

Manuel, giving a Description of the 

Fruits in Cultivation, largely planted in 

the varied parts of the United States and 

Canada, together with those of special 

promise in local parts. I2mo, xiX49I 

pages. Cloth, $1.50. 
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Harvard University 
The Lawrence 

Scientific School 

Announces the establishment 
of four-years’ programme of 
courses in 

Forestry 
leading to the degree of S. B. 
The School offers also profes- 
sional courses leading to the 
degree of S. B. in Landscape 
Architecture, Engineering, 
Mining, Geology, Biology, 
Chemistry, etc. 

Information about require- 
ments for admission, courses 
of study, expenses, etc., may 
be obtained ty addressing 

J. L. LOVE, Secretary 

16 University Hall, Cambridge, Mass. 

N.S. SHALER, Dean. 

Accurate estimates of standing timber, 

valuation surveys and working plans 

made, and expert advice on any logging, 

lumbering, or forestal proposition furn- 

ished by 

C. A. SCHENCK & CO., Biltmore, N. C. 
Consulting Forest Engineers. 

Nature Books 
Now is the Time to Read Them 

Spring soon here and every normal 
man and woman wishes to get in 
touch with the newly-wakened life 
out of doors. See our list on a fol- 
lowing page. Whatever isn’t there 
we can procure for you at lowest rates. 

FORESTRY AND IRRIGATION 
BOOK DEPARTMENT 

California, Alta, Placer County 

AGASS!IZ HALL 
is a boys’ Preparatory School in the Sierra Ne- 
vada Mountains. Its boys are encouraged to 
ride, row, swim, fish, hunt, trap, snowshoe as 
out-of-school aids toward developing healthy 
manhood. 
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THE 

University of the South 
Sewanee, Tennessee 

DEPARTMENTS 

Academic Medical 

Theological Pharmaceutical 

Law Preparatory 

The University of the South is situated in the 
center of its woodland domain of 10,000 acres 
on the summit of the Cumberland Mountains, 
2,000 feet above sea level. 

Open from March to December, the academic 
year being divided into three terms. Students 
from other Universities may attend the sum- 
mer session, July 3 to September 26, in any 
department. 

The University domain is being lumbered in a 
scientific manner under the direction of the 
Bureau of Forestry, U.S. Department of Agri- 
culture,and an unusual opportunity isafforded 
for the preliminary study of forestry. Sewanee 
presents an exceptionally attractive field for 
the study of geology, and forest and field 
botany. 

For further information address 

THE VICE-CHANCELLOR 

The 

Overland 

Limited 

California 
the most luxurious train in the world, 
leaves Chicago 8.00 p. m. daily. Less 
than three days to San Francisco. 
Magnificent equipment. Electric 
lighted throughout. 

The Best of Everything. 
Two other fast trains leave Chicago 1oa.m, 
and 11.35 p. m. daily, with through service 
to San Francisco, Los Angeles and 
Portland via the 

Chicago & North-Western, 
Union Pacific and 

Southern Pacific Railways 
All agents sell tickets via 

this route. 
Illustrated booklets on 

application to 
W. B. KNISKERN, 

CHICAGO, ILL. 
or E. L. LOMAX, 
OMAHA, NEB. 
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The Library Bureau Card System enables you to classify facts and information and to keep track 

of various dealings, engagements, accounts, correspondence, documents, loose sheets, papers, drawe 

ings, clippings, etc., in the most systematic and practical way. 

The desk outfit here shown consists of a quartered oak tray in antiqueand best shellac finish, with 

cover and all fittings, 1,000 numberel cards,and A to Z guides. Guides for the days, weeks, and months 

will be furnished instead of the alphabetical guides if desired. Further information will be given on 

request. 
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and all the great West described in Suzset Magazine 
| ina way that delights every reader. Not alone are the 

Scenic, Social, and Literury sides of the West shown, 
but the great industrial side—the side on which open 

| the doors of Opportunity—is set forth with compelling 
| interest. You will find MEAT in Suwmset, as well as 

plenty of sauce in the way of stirring Western stories. 
Every number illustrated with beautiful halftones. By 
the copy, 10 cents; bythe year, $1 00. All newsdealers 
handle it. Published monthly at 4 Montgomery St., 

| San Francisco. 
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Book Buyers 
In our plan of serving the readers of FORESTRY AND IRRI- 

GATION we have found so many who have taken advantage 
of our former offer to furnish books on forestry and 

irrigation subjects that we are broadening the 
scope of our book department so as to furnish 

any book a reader may want. @ These 
books are furnished at publishers’ 

list prices and will be sent post- 
postpaid on receipt of price. 
We save you postage & 

express charges 

Let us be pour 

~~ 

ot : 

FORESTRY 

Flora of the Northern U. S. and Canada, Britton and Brown (3 vols.)............. $9.00 
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If readers desire books not on the above list let us know what they 

are and we will send them at regular retail price, postpaid Address 
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AMERICAN WOODS 
By Romeyn B. Hough, B. A. 

ip 
A publication unique in its illustrations, in that they are actual specimens instead 

of pictures, giving literally ‘‘sermons in trees:’’. 

AS a oe oi ; - - 

A VOLUME OF THE “AMERICAN WOODS” DISPLAYED 

ACH page contains three paper-thin sections of actual wood—tranverse, radial, and 

tangential—and as these are nearly transparent, they show clearly the structure. 

They are mounted on strong bristol board, which bears the accurate scientific and 

popular names of each specimen shown, together with the common name in German, 

French, and Spanish. 

peea aan i Baoe The pages on which the 2078 Oe nie a ty ene meee 

Invaluable for 2 specimens of wood are mounted Of great use to , 

BOTANISTS ¢ are separate, to facilitate ex- ~ SCHOOLS $ 
, WOODWORKERS 2 amination and comparison one ~~ COLLEGES ' 
LOLReaEES ; with another, and in order that ; nes ana ; 

ARCHITECTS ( they may be vsed in direct ({ PRIVATE 

BUILDERS Q connection with the text which ? COLLECTIONS 

We ee Ue verona ee accompanies each volume. Use Ree eae 

Ten parts of this great work have been issued and are ready for delivery; others 

will follow at the rate of one or two parts per year. Each part contains at least three 

specimens each of 25 species, with illustrated text. 

The following are the net prices per part: 

Green or brown cloth, imitation morocco, $5.00. Half-morocco, $7.50 

Address: FORESTRY AND IRRIGATION 
510 Twelfth Street, N. W., Washington, D. C. 
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is the only group of books on natural 
history that gives scientifically accu- 

rate information in simple, narrative style, and 
in a way that makes it equally available for stu- 
dious reference or casual entertainment. 

It represents the first attempt made to illus- 
trate a work of such magnitude and importance 
with direct photographic reproductions of living 
subjects of the animal, bird, fish, insect, and 

Addi- 
tional to this photographic literalness, the fidel- 
ity to nature has been greatly heightened by 

color plates, which are so perfectly treated that 

floral worlds in their native conditions. 

the exact tint or tone of the living original is 

preserved through all the varieties of color. 

Thus the identification of any bird, flower, 

moth, etc., is easy, and its classification becomes 

a matter of the utmost simplicity, an advantage 

of inestimable value to the student or general 
lover of nature hitherto perplexed and discour- 
aged by old-fashioned so-called «« keys.”’ 

This is the first time a systematic effort has 

been made to bring the reader into an intimate 
knowledge, free from fanciful invention, of the 

home life of our brethren of the lower world. 

The difficulties of photographing wild animals in 
their native environment, birds on their nests, 

and timid creatures in their hidings, are some- 

times insuperable ; but the success that rewarded 

the fatigues and hardships of the makers of THE 

Nature Lisrary, and which is attested through- 

out the pages of the ten beautiful volumes, makes 

this set of books not only unrivaled, but abso- 
lutely unique in the field. 

| COVNTRY LIFE | DOVBLEDAY PAGE * CO | ® THE WORLDS 
“IN AMERICA - \ =-153-135 4137 EAGTHST- NEW YORK: |} WORK - 

THE NATURE LIBRARY 

Besides the 450 half-tones from photographs 
taken especially for this work in all regions of 
the country, and the 300 extraordinary and 
remarkably lifelike color plates, there are about 
1,500 text-cuts, such as are usually regarded as 
all-sufficient illustrations of theses on natural 
history. 

In the actual value of the pictorial matter, the 
purchaser gets more than the price of the ten 
volumes : and yet the information, charmingly, 
familiarly presented in the 4,000 pages, is a 
treasury from which the most careless reader 
may extract a sort of riches he would not will- 
ingly lose again. 

But THe Narure Lisrary is not having care- 
One point more frequently em- 

phasized than any other by those who write in 
voluntary acknowledgment of their satisfaction 
with the purchase is the ‘¢ entertaining ”’ quality 

of the books. 
Entertaining they most unquestionably are— 

entertaining to old and young alike ; and that 

was the great object aimed at by the makers 

of Tue Nature Lisrary, who believe 

that the secret of all education is to 

make instruction entertaining and 
inspiring. We believe nothing 
better suited to the double pur- 
pose than these ten hand- 
some and beautifully il- 

lustrated books has 

been offered to the 

public in many 

less readers. 

years. 
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AMERICAN FOREST CONGRESS 

Arrangements About Completed for What Prom- 
ises to be a Most Notable Gathering of Men Prom- 
nent in the Industrial Life of the United States 

Persons desiring additional information in 

regard to the American Forest Congress 

should write to Committee of Arrangements, 

Atlantic Building, Washington, D. C., Wm. 

L. Hall, Chairman. The Committee is pre- 

pared to secure hotel accommodations, look 

after transportation arrangements and other 

matters in connection with the Congress. 

The American Forest Congress at 
Washington, D. C., January 2-6, will 
be the most notable meeting that has 
yet been held in this country to con- 
sider the subject of forestry. Further, 
it will probably go down as one of the 
most important gatherings devoted to 
an economic question. From infor- 
mation already received by the com- 
mittee of arrangements, a large and de- 
cidedly representative attendance is as- 
sured from every section of the United 
States. As evidence of this, at the 
time of going to press on this number 
of ForEsTRY AND [RRIGATION (Decem- 
ber 15), the governors of twenty-one 
states had already appointed delegates, 
and twenty-four of the leading rail- 
roads of the country had promised to 
send official representatives, the num- 
ber including the presidents of twelve 
of the most important roads. 

These include Mr. J. J. Hill, of the 
Great Northern Railroad; Mr. How- 
ard Elliott, Northern Pacific; Mr. B. 
L. Winchell, Rock Island; Mr. Geo. 
W. Stevens, the Chesapeake and Ohio ; 
Mr. Samuel Spencer, the Southern 
Railway; Mr. Russell Harding, the 
Pere Marquette; Mr. L. E. Johnson, 

Norfolk and Western; Mr. Colgate 
Hoyt, Missouri, Kansas and Texas; 
Mr. Marvin Hughitt, Chicago and 
Northwestern Railroad. In addition 
a number of other high officials of 
foremost railroads will be present. 

Telegraph and telephone companies 
will also have able representatives 
present. The lumber interests will 
probably be more largely represented 
than any other. Each lumbermen’s 
association has the privilege of ap- 
pointing five delegates, and a long list 
is already on file in the office of the 
secretary of the committee of arrange- 
ments. Among the prominent lum- 
bermen who will attend are: N. W. 
McLeod, President National Lumber 
Manufacturing Association; Fred 
Weyerhaeuser, of St. Paul; R. A. 
Long, President Southern Lumber 
Manufacturers’ Association; and the 
following presidents of leading lumber 
companies; Garret Schenck, of New 
York; Col. Geo. H. Emerson, of Ho- 
quaim, Wash., and John L. Kaul, of 
Birmingham, Ala. Most of the lum- 
ber trade journals will be represented 
by their editors. The grazing inter- 
ests will re represented by a number 
of very influential men from the West- 
ern States, among them F. J. Hagen- 

barth, president of the National Live 
Stock Association; Jesse M. Smith, 
president of the Utah Woolgrowers’ 
Association ; H. A. Jastro, president of 
the Kern County (Cal.) Cattle Grow- 
ers’ Association, and E. S. Gosney, 
president of the Arizona Woolgrow- 
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ers’ Association. No less than eight 
supervisors of forest reserves will be 
present to participate in the discussions 
on the reserves. The mining interests 
will be represented by such men as 
John Hays Hammond and T. J. Grier. 
Among the governors who have ex- 

pressed their intention of attending the 
congress are Governor Cummins, of 
Iowa; Governor Peabody, of Colo- 
rado, and Governor Otero, of New 
Mexico. 

At this writing the governors of 
twenty-one states have appointed dele- 
gates and promises from nearly all re- 
maining states have been made. 

State forest officials and foresters in 
private work will be at the congress. 
The faculty and students of the forest 
schools will also be present. 

The American Lumberman, one of 
the leading trade journals of the 
United States, comments thus on the 
congress : 

“There will be born at this meeting, 
or at some subsequent meeting which 
circumstances will compel the holding 
of at no distant time, a forest policy 
to be enforced in all parts of this 
country which will materially change 
existing methods and insure that per- 
petuation of the lumber industry and 
the conservation of other interests 
which must be instrumental in advanc- 
ing the general welfare.” 

The first meeting of the congress 
will be at noon, January 2, to attend in 
a body the President’s New Year’s re- 
ception. 

The four business days of this con- 
gress are each divided into two ses- 
sions, morning and afternoon, all ex- 
cept the session on Thursday after- 
noon, to be held in the National Rifles 
Armory, 920 G street northwest. 

The program as given here is only 
tentative, but will give a general idea 
of the matters to be considered by the 
congress. : 

TUESDAY, JANUARY 3. 

MORNING SESSION. 
The morning of Tuesday, January 

3, will be devoted to organization, to 
Secretary Wilson’s address as presi- 
dent of the congress, to the appoint- 

FORESTRY AND IRRIGATION 

ment of committees, reading of the an- 
nual -report: of the directors of them 
American Forestry Association, and 
brief impromptu addresses by promi- 
nent men. a 

AFTERNOON SESSION. 

This meeting will be devoted entire- 
lv to the “Importance of the Public 
Forest Lands to Irrigation.” The ir- _ 
rigation question will be treated by 
those in charge of the Government’s — 
reclamation work, and by representa- — 
tives of the vast agricultural interests 
so absolutely dependent upon irriga- 
tion for existence. 7. 

The speakers at this session will in- — 
clude: Mr. B. A. Fowler, President of a 

(Arizona) Watersam the Salt River 
Users’ Association; Mr. F. H. Newell, ~ 
chief engineer of the United States — 
Reclamation service; Mr. Guy E. 
Mitchell, secretary of the National Ir- 
rigation Association; Mr. Arthur P. 
Davis, Mr. J. B. Lippincott, Mr. Mor- 
ris Bien, and Mr. C. C. Babb of the 
Reclamation Service, and Representa- 
tive Frank Mondell, of Wyoming. 

WEDNESDAY, JANUARY 4. 

MORNING SESSION. 
This entire session will be given 

over to the discussion of “The Lum- 
her Industry and the Forests.’ Prom- 
inent lumbermen, editors of lumber 
trade jorrnals, representatives of 
woodworking industries, and those 
having extensive practical experience 
in forestry will read papers. This ses- 
sion of the congress will be of excep- 
tional interest and value. Many ques- 
tions of great practical and economic 
importance have already been present- 
ed for consideration. 

Some of the topics selected and the 
probable speakers are: “Changed At- 
titude of Lumbermen ‘Toward For- 
estry,” Mr. J. E. Defebaugh, editor 
The American Lumberman; “Interest 
of the Lumber Trade in Conservative 
Forestry,” F. E. Weyerhauser ; “How 
Far is Forestry Practicable on Lands 
of the Pulp Companies?” Garret 
Schenck, president Great Northern 
Paper Company; “Is Forestry Prac- 
ticable in the Northeast?” John A. 
Dix, president Morse River Lumber 

December — 
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Company ; “Is Forestry Practicable in 
the Northwest?” Victor H. Beckman, 
editor Pacific Lumber Trade Journal; 
“Importance of Forestry to Wodwork- 
ing Industries;’ “Our Pacific Coast 
Forests and Lumbering as Differing 
from Other Forests,” Col. George P. 
Emerson; “Rise in Value of Stump- 
age,’ R. A. Long, president Southern 
Lumber Manufacturers’ Association ; 
“Opportunities for Lumbering in the 
Philippines, ..Capt.. Geo» P.. Ahern, 
chief of Forestry Bureau at Manila. 

AFTERNOON MEETING. 
In the afternoon the “Importance 

of the Public Forest Lands to Graz- 
ing”’ will be discussed. Presidents of 
Live Stock Associations, men of large 
experience in grazing, and those who 
have made a special study of grazing 
in the forest reserves will address the 
congress. The program for this ses- 
sion as far as arranged at the time of 
going to press is as follows: 

“The Demand of the Grazing Inter- 
estes for the Use of the Reserves in 
Wyoming,” Senator Francis E. War- 
ren, of Wyoming; “The Range Ques- 
tion in Utah,” Senator Reed Smoot; 
“Practical Results of the Regulation 
of Grazing in the Forest Reserves,” 

-Mr. A. F. Potter, Bureau of Forestry ; 
“Sheep Grazing in the Reserves, from 
a, Wayinans standpoint.’ Prot.14. H: 
Pammel, Ames, Iowa; ‘The Protection 
of Home Builders in the Regulation of 
Grazing on the Forest Reserves,” E. S. 
Gosney, president Arizona Woolgrow- 
ers’ Association, Flagstaff, Ariz. 

Mr. Geo. H. Maxwell, executive 
chairman of the National Irrigation 
Association, will address this session. 

THURSDAY, JANUARY 5. 

MORNING SESSION. 
Thursday morning the congress will 

consider ‘‘Forestry in Relation to Rail- 
road Supplies.’ The presidents and 
engineers of some of the largest rail- 
roads in the United States will be the 
chief speakers at this session. They 
will discuss the tremendous demands 
of the railroads upon the forests for 
ties and other timber and consider 
means of solving this increasingly se- 
tious problem. Officials of the Bureau 
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of Forestry will tell what is being done 
in the way of extending the life of 
timber by preservative treatment. 

The subjects of some of the ad- 
dresses at this session are: “The Use 
of Timber by Railroads; Will It In- 
crease or Decline?’ “Progress in the 
Treatment of Ties to Prolong Dura- 
bility ;’ “What Information Is Most 
Needed by Railroads in Regard to 
Timber Resources?” “Is It Practicable 
for Railroads to Hold in Reserve Tim- 
ber Lands for Future Supplies?” 

There will be a notable list of speak- 
ers at this session, including Mr. Jas. 
J. Hill, Mr. Marvin Hughitt, Mr. 
Howard Elliott, Mr. Thos. Cooper, Dr. 
Hermann von Schrenk, Mr. Eberlein, 
Mr. C. E. Wantland, Mr. Kruttschnitt, 
Mr. Bangs, Mr. Barclay, Thos.: L. 
Hodge, Mr. Cushing, Mr. B. L. Win- 
chell, Mr. Samuel Spencer, Gen. Chas. 
F. Manderson. 

THURSDAY AFTERNOON. 
Thursday afternoon there will be a 

popular meeting at the Lafayette 
Theater, admission by ticket. Presi- 
dent Rosevelt, M. Jusserand, the 
French Ambassador; United States 
Senators and Representatives especi- 
ally conversant with forestry, leading 
railroad men, lumbermen, and graz- 
ing men, and others prominent in na- 
tional life will address this meeting. 

The program as now outlined for 
this meeting includes the following ad- 
dresses: “Fhe Forest in the Life of a 
Nation,” President Theodore Roose- 
velt; “The Forest Policy of France,” 
Ambassador Jusserand; “Dependence 
of the Business Interests Upon the 
Forests,” Howard Elliott, president of 
Northern Pacific Railroad ; “The Inter- 
est of Congress in Forestry,” Redfield 
Proctor, United States Senator from 
Vermont; “The Lumbering Interests 
and the Forests,’ R. L. McCormack, 
secretary Weyerhaueser Lumber Com- 
pany; “The Forest, a Resource of the 
South,” F. McL. Simmons, United 
States Senator from North Carolina; 
“Attitude of Educational Institutions 
Toward Forestry,’ B. L. Wiggins, 
vice chancellor University of the 
South; “Importance of the Forest in 
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Irrigation,’ Thomas R. Bard, United 
States Senator from California; “The 
Railroads and the Forests,” J. J. Hill, 
president Great Northern Railroad; 
“The Use of the Public Forest Lands 
by the Live Stock Interests,” F. J. Ha- 
genbarth, president National Live 
Stock Association. 

John Lamb, Member of Congress 
from Virginia, will also speak. 

FRIDAY, JANUARY 6. 

MORNING SESSION. 
“The Importance of Public Forest 

Lands to Mining” will be discussed. 
The application and influence of pres- 
ent land laws will be considered, and 
the use of the forests in mining will 
be handled by the foremost American 
students of this question. 

The subjects and some of the speak- 
ers are: “Misuse of the Timber and 
Stone Act;’ “The Development of 
Water Power as related to Forest Re- 
serves,’ Mr. A. L. Fellows, United 
States Reclamation Service; “Impor- 
tance of Timber Supply in Mine De- 
velopment in the West,” John Hays 
Hammond; “The Effect of Mineral 
Land Laws on the Use of the Forests,” 
John Thomas Burke, Seattle, Wash. ; 
“Will the Administration of the For- 
est Reserves on a Conservative Basis 
Retard the Development of Mining?” 
Seth Bullock, supervisor, Black Hills 
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Forest Reserve; ‘How the Forest Re- 
serves Help Mining,” T. J. Grier, su- 
perintendent Homestake Mining Com- 
pany, South Dakota. 

AFTERNOON SESSION. 
Friday afternoon the subject of 

“National and State Forest Policy” 
will be taken up. ‘The officials of the 
General Land Office, the Geological 
Survey, and the Bureau of Forestry 
will open this question, which is of as 
far-reaching importance as any ques- 
tion which will come before the con- 
egress. 

The leading subjects and speakers 
for this meeting are: “Work of the 
Bureau of Forestry,” Overton W. 
Price, associate forester; “Work of 
the Geological Survey in Mapping the 
Reserves,” Charles D. Walcott, direc- 
tor, United States Geological Survey ; 
“Work of the General Land Office in 
the Administration of the Reserves,” 
W. A. Richards, commissioner; “A 
Federal Forest Service,’ Gifford Pin- 
chot, forester, United States Depart- 
ment of Agriculture; ‘Progress in 
Forest Reservation in Pennsylvania,” 
Robert S. Conklin, Commissioner of 
Forestry; “Proposed System of Fire 
Protection in California,” E. A. Sterl- 
ing, Bureau of Forestry ; “What is the 
Most Equitable System of Forest 
Taxation?” Hon. Charles W. Garfield. 

AMERICAN FORESTRY ASSOCIATION 

Annual Business Meeting Held at Washington, D. C., Dec. 14 

The regular annual meeting of the 
American Forestry Association for the 
transaction of general business and the 
election of officers was held at the At- 
lantic Building, Washington, D. C., 
Wednesday, December 14. In the ab- 
sence of President Wilson, Mr. Gifford 
Pinchot presided. The reports of Mr. 
Edward A. Bowers, secretary, and Mr. 
Otto Luebkert, treasurer, were laid be- 
fore the association. It was decided 
that the report of the board of direct- 
ors should be read at the opening ses- 
sion of the American Forest Congress 
in January. 

The election of officers resulted as 

follows: President, Hon. James Wil- 
son; vice president, Mr. James W. 
Pinchot; directors, James Wilson, F. . 
H. Newell, Edward A. Bowers, Gif- 
ford Pinchot, Otto Luebkert, George 
K. Smith, William S$. Harvey, George 
P. Whittlesly, Henry S. Graves, B. E. 
Fernow, and William L. Hall. Cor- 
responding secretary, H. M. Suter; 
recording secretary, Edward A. Bow- 
ers; treasurer, Otto Luebkert. The list — 
of state vice presidents elected will be 
published in the January number of 
FoRESTRY AND IRRIGATION, along with 
the reports of the board of directors 
and the treasurer. 
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SENATOR THOS. R. BARD, 

Of California, Chairman of the Senate Committee on Irrigation. 



544 FORESTRY AND IRRIGATION December 

CAPT. GEORGE P. AHERN, 

Chief, Forestry Bureau of Philippine Islands. 



NEWS AND NOTES. 

Cee eerak See MES 

Mr. F. H. Newell, Chief Engineer, U S. Reclamation Service, who has rendered 

notable service to forestry in this country. 

Agricultural The Biltmore Forest 
Course st School has enlarged 
Biltmore : > 

its scope by adding 
to the courses offered a series of lec- 
tures on agriculture, delivered by Mr. 
Malcom Ross, assistant to the Chief 
of the Biltmore Farms. In connection 
with the course, the students will have 
a chance to acquaint themselves with 
the farming operations conducted on 
the Biltmore Estate. 

Steam The following stream- 
San eae gauging stations were 

closed December 1, 
1904, on account of unreliability of 
records taken during freezing weath- 
er, to be reopened March 1, Igos: 
Grand River at Siem, South Dakota; 
Moreau River at Bixby, Little Mis- 
souri River at Camp Creek, Little Mis- 
souri River at Alzada, Montana, Box 
Elder Creek at Black Hawk, South 
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Dakota; Spring Creek at Blari’s 
Ranch, White River at Interior, Red 
Water Canal at Minnesela. 

On account of their importance, the 
following streams will be kept up 
through the winter, if possible: Belle 
Fourche River at Belle Fourche, South 

FORESTRY AND IRRIGATION December 

Hydrographic In 
Work in 
South 

compliance with 
the request -of "Cone 
gressman Candler, 

who is deeply interested in the de- 
velopment of the natural resources of 
his district, the United States Geolog- 
ical Survey is extending its topograph- 

Mr. Thomas F. Walsh, President of the National Irrigation Association, 

who has a deep interest in the forests of the West. 

Dakota; Red Water River at Belle 
Fourche, Cheyenne River at Edge- 
mont, Rapid River at Rapid City. 

The expenditures during the quarter 
ending September 30, 1904, were 
$592.40, and during the present quar- 
ter will be $350. During the coming 
quarter $100 will be needed. 

ic work to embrace the region adja- 
cent to the Tombigbee River both in 
Alabama and Mississippi, and is giv- 
ing special attention to the cement 
rock and other mineral resources of 
that district. 

As the water supply is of interest 
in connection with navigation, Mr. M. 
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R. Hall, who is in charge of the hy- 
drographic work in that area, has been 
directed to investigate the conditions 
at Epes Landing, Alabama, and to 
establish a gaging station at that 
point if conditions are favorable. A 
gaging station is now maintained by 
the Survey at Columbus, Miss., while 
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Nehonal The report of Captain 
ons George F. Hamilton, 

Ninth Cavalry, super- 
intendent of Sequoia and General 
Grant national parks, was made pub- 
lic today. He recommends that the 
Government acquire the ownership of 
every foot of patented lands in both 

L — 

Hon. Redfield Proctor, Uuited States Senator from Vermont, and Chairman 

of the Senate Committee on Agriculture and Forestry. 

two stations are located on the Black 

Warrior above Demopolis. 
It is believed that the data obtained 

by these geologic and hydrographic 

surveys of the year will furnish infor- 

mation of great value to those inter- 

ested in the development of that re- 

gion. 

parks, and also of that part of Mineral 
King road within the limits of Sequoia 
Park. ‘There is a group of twenty par- 
ticularly fine Sequoia trees on the pat- 
ented land near Sierra Camp which 
Captain Hamilton urges should be ac- 
quired by the Government without de- 
lav. 
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Captain Hamilton reports that the 
present system of guarding the parks 
by a military force is unsatisfactory 
and expensive. He recommends that 
the park be placed under the control 
of a permanent superintendent and 
six rangers. The soldiers are changed 
every year and have no interest in the 
park, with which they cannot become 
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Se Citizens of Owens 
alley if i Be tic Valley owning  ap- 

proximately 10,000 
acres of land, haye joined in a peti- 
tion to the Secretary of the Interior, 
asking that the investigations and sur- 
veys now under way in the valley be 
continued and prosecuted by the Re- 
clamation Service with all possible dis- 

Mr. George H. Maxwell, Executive Chairman of the National Irrigation Association, 

and a stanch advocate of forest preservation. 

* acquainted in the short time they are 
stationed there. It is recommended 
that three townships east of Sequoia 
Park be transferred from the forest 
reserve to the park, as the country is 
the breeding grounds for game. Tele- 
phones should, in Captain Hamilton’s 
opinion, be installed at convenient 
points for fire-fighting purposes. 

patch consistent with economy, until 
decision can be made as to the feasi- 
bility of a project in that region. The 
citizens agree to heartily co-operate 
with the Reclamation Service and to 
make a proper and just adjustment of 
existing rights, conceding all that is 
consistent with equity and fairness in 
order to make the project a success. 
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The Reclamation Service will push 
the surveys and examinations as rap- 
idly as possible in view of all the con- 
ditions, and it is hoped that a feasible 
project can be worked out and con- 
structed at an early date. 

»y 

ew x Mr. H. N. Savage, of 
upervising : Becher the United States Re- 

clamation Service, re- 
cently has been made supervising en- 
gineer for Montana and Northern 
Wyoming, including the entire drain- 
age basin of the Yellowstone River. 

Mr. Savage is a graduate of the 
New Hampshire College of Agricul- 
ture and Mechanical Arts, and of the 
Thayer School of Civil Engineering, 
and since 1888 has served in the capac- 
ity of engineer, designing and direct- 
ing construction works for various 
corporations, notably the Hydraulic 
Mining and Irrigation Company in 
New Mexico; National City and Otay 
Railroad Company, California; San 
Diego, Pacific Beach, and Lo Jolla 
Railroad Company, and San Diego, 
Cuyamaca and Ejastern Railroad Com- 
pany; Semi-transcontinental Railway 
from El Paso, Texas, to the Pacific 
Coast; Otero Irrigation District ; con- 
struction, repairs and additions, in- 
creasing capacity of Sweetwater dam; 
and as Material Contractor’s engineer 
for United States Government jetty 
under construction at entrance of San 
Diego Bay. On August I, 1903, he 
was appointed consulting engineer in 
the Reclamation Service. 

a“ 

The leading papers in 
the East lately have 
been giving considera- 

ble space to exposing a conspiracy 
which is alleged to exist and which 
has for its purpose the proposition to 
take the great national work of irriga- 
tion out of the hands of experts and 
make it a political job. It is pointed 
out that the politicians in the West 
have only just awakened to the fact 
that the reclamation fund is a very 
juicy sort of a pie and that they over- 

A Try for . 

Graft 
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looked a good thing, indeed, when they 
passed a law which practically made 
the Secretary of the Interior sole dis- 
tributor of these millions. ‘They are 
beginning to see wonderful possibil- 
ities in this fund, and at the next ses- 
sion of Congress it is said will intro- 
duce bills to curtail the power which 
the Secretary now enjoys, and open 
the way to the disbursement of this 
great fund in a manner more accept- 
able to the politicians whose eyes are 
now cast so longingly upon it. 
How will the idea of a political en- 

gineer in charge of the work and a 
political commission distributing the 
fund strike the people of Montana, for 
example? What are this state’s pros- 
pects should such legislation be enact- 
ed? 
Up to date this state has contrib- 

uted $1,759,000. The opportunities 
for irrigation development in the state 
are sO numerous and inviting that 

on two projects alone the sum 
set aside by the Secretary exceeds by 
several hundred thousand dollars the 
entire amount contributed by the state. 
Conditions are the same in Arizona, 
California, Colorado, Idaho, Nebras- 
ka, Nevada, New Mexico, South Da- 
kota, Utah, and Wyoming, in which 
states and territories the requirements 
of the works projected are in excess of 
the funds contributed by them. The 
exceptions are North Dakota, Oregon, 
Washington, and Oklohoma, wherein 
the funds received exceed the cost of 
the proposed works. In two of these 
states—Oregon and Washington— 
projects are now being investigated 
which, it is believed, will require larg- 
‘er amounts than their contributions. 
There remain then but two—North 
Dakota and Oklahoma—wherein the 
prospects are not good for the early 
disbursement of the full sum received 
from the sale of public lands in each. 
Both Oklohoma and North Dakota lie 
party in the humid and semi-arid belts. 
Over a large portion of each irriga- 
tion is not essential to agriculture, and 
in some years, notably the past four, 
irrigation has been quite unnecessary 
in North Dakota. It can readily be 



550 

seen that any legislative enactment 
which would require the expenditure 
of several millions of dollars in that 
state or in Oklahoma on irrigation 
works would surely result in’ failure. 
The works would lie idle six years out 
of every ten, the ditches would fall 
into disrepair, and the farmers would 
refuse to bear the burden of main- 
tenance. Meanwhile feasible projects 
in sections in which irrigation is abso- 
lutely necessary for the production of 
crops would be held up and the mate- 
rial development of some of the most 
valuable and productive areas in the 
arid country would be checked for 
many years. 

Of course there is no necessity for 
becoming unduly alarmed over the sit- 
uation as long as President Roosevelt 
is at the helm. His knowledge of the 
question of irrigation is so broad, his 
familiarity with the semi-arid regions 
is so intimate, and his opposition to 
anything like political graft is so well 
understood, that he can be counted up- 
on to nip in the bud any and all such 
onslaughts on the irrigation law, a 
measure in which his interest is par- 
ticularly deep and abiding. 

~ 

Water= The Fifth Congres- 
Hoven sional District of 
Seurh,Carehaa Sjonstehe Car oukicna, 

which includes the counties of Chero- 
kee, York, Chesterfield, Fairfield, Lan- 
caster, Chester, and Kershaw, is rich 
in undeveloped natural resources, and 

the attention of capital is being direct- 
ed toward that section. All informa- 
tion concerning the potentials of this 
region is eagerly sought for. 

Congressman Finley in a letter to 
the Geological Survey has called at- 
tention to the splendid opportunities 
for water power development afforded 
by the Fifth District, which he repre- 
sents. He thinks that not less than 
200,000 horsepower can be developed 
on its numerous streams, and urges 

that more detailed information con- 
cerning the flow of the streams and 
topography of their drainage areas is 
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essential. He requests that an investi- 
gation be made of the water power 
of Broad River between Alston, Fair- 
field County, South Carolina, and the 
North Carolina line, and a like inves- 
tigation of the power of the Catawba 
and Wateree rivers between Camden, 
South Carolina, and the North Car- 
olina line. 

The Hydrographic Branch of the 
Geological Survey is engaged in col- 
lecting data on this important sub- 
ject, and is giving particular atten- 
tion to several portions of the Fifth 
District. Gaging stations are now 
being maintained on Broad River at 
Alston, on the Cawtawba and Water- 
ee rivers near Camden, South Car- 
olina, Catawba, South Carolina, and 
at Morgantown, North Carolina. A 
profile of Cawtaba River has been 
made for a short portion in North 
Carolina, extending from Marion to 
Connellys Springs. 

Appreciating the value and import- 
ance of the river surveys, the hydro- 
graphers will extend their work next 
season to cover the important valleys 
in. this district. 

Po 

Artesian Investigations carried 
Water a 1 A on during the 1 
Fertilizer Ss € last 

year by Mr. S.-W 
McCallie, Assistant State Geologist of 
Georgia, acting in co-operation with 
the United States Geological Survey, 
have revealed the presence of inter- 
esting and perhaps valuable proper- 
ties in some of the artesian waters 
in the Coastal Plaim of ‘that, states 
Water taken from a deep well at Bax- 
ley showed on analysis 5.5 parts per 
1,000,000 of phosphoric acid, which 
would indicate that it might be used 
for fertilizing as well as for irrigating 
barren fields. In other words, it may 
be acceptable to the desert land as 
both food and drink. It is estimated 
that a layer of this phosphoric acid- 
bearing water 12 inches deep over 
one acre of land would exert a fer- 
tilizing effect equal to that of 200 
pounds of commercial fertilizer. 



RELATION OF FORESTS TO 
IRRIGATION 

BY 

GIFFORD PINCHOT 

Forester, U. S. Department of Agriculture 

ae HE National Reclamation Act, 
whose passage was directly due 

to the personal interest and effort of 
the President, is of a broader national 
character than many people in the East 
realized at the time. It will give to 
those portions of the country which 
it does not directly touch far more 

_than the effect of that general reflex 
action which the prosperity of any part 
of the United States must have upon 
every other. In this case there are 

specific reasons, and of these the great- 

est is this: ‘That the development of 

the arid West through irrigation will 

be of unmeasured importance to the 

East by the creation of more and great- 
er home markets, for it is by home 

markets first of all that our people 

prosper. ‘The Reclamation Act is a 

national benefaction whose blessing 

falls first and most plentifully upon 

the West, but which does not fail to 

bless any portion of the Union. 

One of the fundamental facts which 

nearly every man here knows to his 

own cost is that there is more irriga- 

gle land in that prosperous country 

we used to know as the great Ameri- 

can Desert than there is water to irri- 

gate it. Water is the measure of the 

value of land, and it is water that the 

West needs. Every addition to the 

water supply will extend the irrigated 

area. When all the water now avail- 

able has been put to use (and in many 

regions that time has either already 

arrived, or will not be long delayed), 

every deduction from the water sup- 

ply will reduce the possible irrigable 

area. It is of the highest importance, 

therefore, not only to have a water 

supply but to keep it. 

No argument is needed before this 

Congress to prove that forests con- 

serve the water supply and vastly in- 
crease its usefulness for the purposes 

of irrigation. They do so by reducing 
evaporation, by regulating and sustain- 
ing the flow of streams, and by help- 
ing the snow water to get into the 
ground by seepage instead of into the 
air by evaporation. The forest is the 
first and most important factor in the 
water supply of the West, except the 
water itself. 

In the West the forest does not now 
occupy nearly all the area suited for 
its growth. Doubtless every man here 
is familiar with denuded slopes dotted 
with the charred remnants of forests 
which have been destroyed, and with 
great stretches of open land, as to 
which there is no apparent reason why 
they should not be covered with trees. 
The fact is fire has driven the forest 
from vast areas upon which it should 
naturally flourish, and to which it may 
be restored by natural seeding or by 

extensive plantations. But it is not 

only the area of the forests which is 

reduced by fire. Very many forests 

are traversed by fire year after year 

and yet not destroyed. But no forest 

can be burned without suffering in 

what is to you its most important func- 

tion—its capacity to store fallen rain. 

The protection of the forest pro- 

tects the present supply of water. In 

many places continued and effective 

protection will largely increase the 

steady flow of water in the streams, be- 

cause many forests are now in poor 

condition. But this is only half the 

story. If the forests now standing are 

valuable for water supply then new 

forests created on water sheds now de- 

nuded will also be valuable. Here lies 

the possibility of increasing the irriga- 

*A Jdress delivered before Twelfth National Irrigation Congress at E1 Paso, Texas, Nov. 15-18, 1904. 
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ble area by increasing the water sup- 
ply. 
We know already that forest plan- 

tations on the open plains of the cen- 
tral West are taking on the character 
of natural forests, are reproducing 
themselves from seed, and are even ex- 
tending their own boundaries. Forest 
planting in the irrigable mountain 
States is still too young to afford such 
examples, but the efforts of nature to 
cover again the denuded slopes furnish 
ample proof of what can be done. 

The importance of all this lies in the 
fact that the extension of the forest 
on denuded water sheds will unques- 
tionably be accompanied by an increase 
in the available water supply. I might 
cite case after case from older coun- 
tries to sustain this contention, cases 
of springs restored and streams sus- 
tained by the renewal of the forest. 
We have begun planting too recently 
to prove it here, but unquestionably 
man after man in this audience could 
furnish proof of the converse proposi- 
tion, that the destruction of the forest 
reduces the water supply. It stands 
to reason that if we restore the one 

December 

we restore the other. Forest fires then 
not only restrict the forest area, but 
they restrict the irrigable area as well. 

What is the remedy for this age- 
long attack on the irrigable West by 
forest fires? It isa triple one. First, 
extension of forest reserves over all 
mountain water sheds of streams used 
for irrigation ; second, a national forest 
service to control the forest fires and 
destructive lumbering, which is often 
their cause and nearly always their 
confederate, and thirdly, tree planting 
on denuded areas in the forest reserves, 

I hold with emphasis not only that 
it is the duty of the national govern- 
ment to extend the irrigable area by 
increasing the low water flow of 
streams through planting on denuded 
water sheds in the forest reserves, but 
I also believe firmly that we are about 
to undertake as a nation more extens- 
ive forest plantations than have ever 
been made elsewhere. There is a def- 
inite need which can be met only with 
the protection of existing forests and 
the planting of new ones, and it is 
not to be doubted that we shall meet 
it. 

NEWS OF RECLAMATION SERVICE 

What the Government Engineers are Doing in Discovering 

New Irrigation Projects, and the Work on Old Ones 

Plans for New Mexico and Texas. 

| T will be good news to the people 
living in the valley of the Rio 

Grande in southern New Mexico and 
across the line in Texas to learn that 
the engineers of the Reclamation Ser- 
vice have located one of the finest res- 
ervoir sites in the country on this 
stream. 

The investigations of the engineers 
this season have resulted in the loca- 
tion of a splendid reservoir site at Ele- 
phant Butte, near Engle, New Mexico, 
and careful surveys have demonstrated 
its feasibility and capacity. 

Supervising Engineer B. M. Hall 
has made plans and estimates of the 
cost of the Rio Grande project and 
submitted the same to the board of 
consulting engineers composed of 
Messrs. Davis and Sanders. The 
board has approved the preliminary 
plans and has recommended that final 
surveys and preparation of plans and 
estimates be continued. 

The reservoir site will be 45 miles 
in length, and its capacity will be 2,- 
000,000 acre-feet, or ample for the 
180,000 acres of land to be supplied 
by it. The cost of the project, includ- 

yy. 
. ri 

deg 
1 
? 

oe 



1904 

ing reservoir and all diversion works 
and canals above EF] Paso, is estimated 
at $7,200,000, or $40 per acre for the 
180,000 acres of irrigable land in the 
valley. This is below the value of irri- 
gated land in this section, and those 
best informed pronounce the project 
desirable at the price. The main item 
of cost is the dam, which will require 
500,000 barrels of cement and a large 
amount of machinery, gates, etc., en- 

tailing a very heavy outlay for freight. 

It is estimated that the dam will cost 
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feet wide. The spillway is located at 
a natural gap on the west side of the 
valley several miles above the dam, 
and about 175 feet above the level of 
the present river bed at dam site. It 
will have a length of 800 feet. 

At a public meeting recently held in 
the valley a resolution was unanimous- 
ly adopted declaring in favor of the 
project and urging Congress to pass 
legislation to enable lands in Texas to 
be benefited by this reservoir and con- 
tribute to its cost. 

View of Elephant Butte, New Mexico. 

approximately $5,300,000. <As_ pro- 

jected the dam will be arched up- 

stream and at six degrees curve, the 

up-stream edge of the crest having a 

radius of 955.4 feet. Its dimensions 

are as follows: Height of dam from 

bed rock foundation to top of parapet 

walls or crest, 255 feet; thickness at 

bottom, 180 feet; on top, 20 feet ; 

length of crest, 1,150 feet; the road- 

way is 5 feet below the crest between 

parapet walls on each side and is 14 

Oregon Irrigation Projects. 

a HE superabundant and certain 
sources of agricultural wealth 

yet lying dormant in that part of Ore- 

gon east of the Cascades are on the 

eve of being developed on a scale in 

keeping with their enormous extent. 

Within this vast region, comprising 

an area greater than several New Eng- 

land states, the agricultural develop- 

ment has been confined to isolated sec- 

tions, which, by reason of their con- 
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tiguity to lofty mountains, receive suf- 
ficient rainfall, and to small areas ad- 
jacent to perennial streams, which are 
irrigated. Within that portion of the 
state of Oregon which is bordered on 
the west by the Cascades and which 
borders Idaho on the east, are millions 
of acres of fertile land waiting only 
the touch of water to blossom into ° 
fields of waving grain, alfalfa, and 
producing orchards 

Until the passage of the irrigation 
law Oregon had received but little at- 
tention from the Geological Survey. 
When that law took its place in the 
national statutes Oregon for the most 
part was terra incognito so far as re- 
lated to any practical knowledge of the 
supply of water flowing in the streams, 
the feasible reservoir sites and physical 
conditions. As these data so essen- 
tial to the inauguration of any large 
irrigation work were lacking they nec- 
essarily had to be obtained before defi- 
nite plans could be formulated, all of 
which required time. 

The field is so vast that to cover it 
with even a preliminary investigation 
in one or two seasons would have ne- 
cessitated the employment of the en- 
tire field force of the service, which of 
course could not be thought of. Rec- 
ognizing the importance of the situa- 
tion and discerning in some degree 
the possibilities latent in this region, 
the Chief Engineer organized a large 
and efficient force of engineers and 
aids, and with as little delay as possible 
established permanent quarters in the 
state in charge of John T. Whistler, 
an engineer of experience and ability. 
The work has been crowded along as 
fast as possible, and notwithstanding 
the serious obstacles in the way of the 
engineers, Oregon’s prospects for hav- 
ing one of the largest government pro- 
jects under construction at an early 
date are fully as good as those of other 
states, concerning the hydrography of 
which the department was much bet- 
ter informed. The Malheur project, 
so far as the government is concerned, 
is ready for building at once. If all 
the land under it were the property of 
the Federal government construction 
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would be ordered this winter. Unfor-. 
tunately the project is delayed by the 
complications which always arise when 
large areas of ceded land are included 
in these works. These lands, however, 
are necessary to the success of the 

project, as without them the pro rata 
cost per acre would be prohibitive. It 
is hoped before the winter is over all 
these lands will be included. ‘The con- 
tracts will then be let for the actual 
construction of the work. 

Extensive areas in Umatilia basin 
in Harney County and elsewhere have 
been withdrawn from entry pending 
more careful investigation of water 
supply. No effort is being spared to 
bring up to date all the data that will 
be required to enable the engineers to 
pass upon these projects intelligently. 

In connection with his work this 
summer Engineer Whistler has fur- 
nished an interesting report of a trip 
through the interior of the state by 
way of Burns, Paisley, Summer Lake, 
Silver Lake, Bend, and Prineville, 
which was made for the purpose of 
investigating several possible irriga- 
tion projects. One of these contem- 
plates the irrigation of an extensive 
tract of land north of Silver Lake, 
known as the Low Desert or Summer 
Lake Desert. The water supply is 
from the headwaters of Deschutes 
River, one of Oregon’s most remark- 
able streams. The area involved is 
estimated at more than 200,000 acres 
and the lands are of exceptional char- 
acter. The region is remote from the 
railroad, but the reclamation of such a 
large body of land would undoubtedly 
bring transportation facilities very 
quickly. A very careful investigation 
of this area will be made next spring. 

The government engineers have dis- 
covered a feasible reservoir site on 
Chewaucan River which will store wa- 
ter for the irrigation of 50,000 acres 
of excellent land. There is apparently 
no question as to the sufficiency of the 
water supply, and the majority of land 
owners are urging the Reclamation 
Service to extend its investigations in 
this section. In this case, as in a num- 
ber of others in Oregon, the govern- 

: 
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ment is stopped from proceeding in 
the direction of actual construction by 
a Carey Act selection which is pend- 
ing before the State Land Board, 
which includes a portion of the best 
lands, and which if allowed will make 
it inadvisable for the government to 
develop a project there. 

The altitude of the Chewaucan re- 
gion, while high, 4,400 to 4,800 feet, 
is yet adapted to the cultivation of 
fruits and garden vegetables of all de- 
scriptions, including grapes, peaches, 
apples, apricots, melons, etc. Two 
crops of alfalfa are raised on irrigated 
lands. ‘This is due to the protection 
afforded the valley by the Rim Rock 
Mountains on the west. 

Notes on the Minidoka Project. 

"THE Secretary of the Interior has 
authorized the purchase of the 

following described tracts of land, now 
in private ownership, which, it has been 
found, will be needed by the govern- 
ment under the Minidoka project, as 
they lie within the flood line of the 
reservoir of that project: 
NE 4% SE 4%, SW % SW %, and 

Loum and 3, Sec. 17; N 4% SW 

1%, and Lots 1 and 2, Sec. 16; lots16 

and 7; Sec: 19; Lot 5, Sec. 20; and 

omepsce 21, |. 9 S., Ri 28 LE... Boise 
Meridian, Idaho; also the SW 4% SE 
1%4, and Lot 2, Sec. 8; and NE 4 NE 
Yen wots 5 and 6, sec. 17, 1. 9mS 
R. 27 E., Boise Meridian, Idaho. 

Considerable difficulty has been ex- 

perienced in getting water for domes- 

tic use on the Minidoka lands on the 

north side of Snake River. Only one 

well has so far been put down to wa- 

ter. This is the one sunk by the Rec- 

lamation Service sever2! weeks ago. 

This well was sunk to a depth of 88 

feet, and now has 13 feet of water of 

excellent quality and an abundant sup- 

ly. 
: ‘Contractors engaged in grading the 

road through the Minidoka tract are 

using this water for several camps in 

the vicinity. Engineer Ross states that 

it is doubtful if many settlers will suc- 

ceed in getting water before spring, 
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and recommends that several wells be 
sunk on the line of canal in order that 
these may be used by contractors and 
settlers. 

This recommendation has received 
the favorable endorsement of the Chief 
Engineer, who has ordered well bor- 
ing outfits to be shipped at once to 
Minidoka. 
_ The Secretary of the Interior, act- 
ing upon the advice of the Assistant 
Attorney General, has decided that 
Mr. Nels J. Blagen has a right to be 
relieved from his bid for the construc- 
tion of works in connection with the 
Minidoka project, Idaho, and is en- 
titled to a return of his deposit of 
$8,000 which accompanied his bid, he 
having declined to execute the contract 
awarded him. The return of the above 
sum to Mr. Blagen has been ordered 
by the Secretary. 

The deposit was made by Mr. Bla- 
gen in compliance with the require- 
ment of the advertised notice that each 
bid must be accompanied by a certi- 
fied check for 2 per cent of the con- 

tract price as a guaranty. Mr. Blagen 

was awarded the contract, he being 

the lowest bidder, but declined to en- 

ter into it, and his deposit was held to 

be forfeited to the United States. The 

contract was then awarded to the next 

lowest bidder. 
Mr. Blagen claimed that owing to 

a change in the specifications by the 

engineers after his bid was submitted 

the value of the contract was affected 

to such a material extent that the con- 

struction of the work could not be ac- 

complished at the price bid without 

serious loss or diminution of profits. 

He contended that he was thereby re- 

leased from obligation and entitled to 

a return of the deposit. In this con- 

tention he seems to have the approval 

of the Attorney General. 

A Study of The Little Missouri River. 

HE investigation of irrigation 

possibilities on the Little Mis- 

souri River, conducted by Engineer 

James A. French of the Reclamation 

Service, has been concluded. This in- 
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vestigation was undertaken primarily 
for the purpose of determining the 
feasibility of irrigating lands along the 
Little Missouri River near the south- 
ern border of North Dakota, and also 
to ascertain if it were possible to con- 
duct the water from the stream to the 
headwaters of the Grand and Cannon 
Ball rivers, where large bodies of land 
are located susceptible of irrigating, 
providing a sufficient water supply 
could be obtained. 

The Little Missouri River heads in 
Wyoming, and, flowing in a north- 
easterly direction, crosses the south- 
eastern corner of the state of Mon- 
tana; then entering the state of South 
Dakota, and thence into North Da- 
kota, its course is northerly for I00 
miles, where it turns abruptly to the 
east and empties into the Missouri 
River in Fort Berthold Indian reserva- 
tion. ; 

That part of the river through South 
Dakota for a distance of 30 miles flows 
in a flat, rolling valley, the hills on 
either side being distant from one to 
five miles. The banks along the river 
are low, being from ten to thirty feet 
above the river bed. A large area of 
land recently has been withdrawn in 
this section pending further investiga- 
tion by the engineers. 

As the river flows to the north the 
valley narrows and the stream has cut 
banks of considerable height. The 
side streams coming in also increase 
in size proceeding .down stream, so 

that when the Bad Lands are entered 

the cut banks are several hundred feet 

in height and the streams are twenty 
miles or more in length, necessitating 

wide detours for canal lines to head 

them. ‘The small discharge that occurs 

during the period when water is re- 

quired for the crops, June, July, and 

August, necessitates the storage of the 

waters of this stream. Owing to the 

low, flat country it passes through in 

Montana and South Dakota, there is 

no available reservoir. Storage would 

have to be provided at some point be- 

low the divides in Cannon Ball and 

Grand River drainages. The diversion 

selected was at a point twenty miles 
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south of the south boundary line of 
North Dakota, and four miles north of 
Ashcroft, South Dakota. ‘The canal 
line would follow for fifteen miles 
through fairly good country for con- 
struction, with three or four excep- 
tions where cut banks along the river 
would be encountered. 

In the vicinity of the boundary be- 
tween North and South Dakota the 
line would have to head several creeks 
that could not be crossed under an or- 
dinary heavy fill. This condition in- 
creases rapidly descending the river, 

“the creeks growing longer and the can- 
yons deeper and wider, with side hills 
and cut banks of great height. In the 
case of Spring, Skull, Coyote, Seven, 
Five, Horse, and other creeks adja- 
cent, it would be next to impossible 
to cross by flumes or siphons or by 
fills, owing to the great expense. To 
head them means ten miles or more of 
heavy work, with numerous culverts — 
and heavy fills. Where these creeks 
cross the direct line of the canal they 
vary in depth from 50 to 200 feet, and 
from 1,000 to 4,000 feet in width. For 
each creek there is a corresponding 
cut bank from 50 to 100 feet in height 
and vertical cliffs from 400 to 1,000 
feet or more in length. These would 
have to be gone through and cannot 
be avoided. 

From below Spring Creek the river 
is in the Bad Lands and a simple in- 
spection is sufficient to condemn any 
canal construction. There is no place 
along the Little Missouri River that 
comes under this investigation where 
there is a possibility of a: dam being 
constructed to store the waters. There 
is no dam site, no reservoir of capacity, 
the river falling approximately eight 
feet in one mile with a narrow valley, 
making small area for storage. Any 
further investigation of the possibility 
of diverting the Little Missouri River 
in this vicinity would be an unneces- 
sary expense, and a drive along the 
canal line that would have to be fol- 
lowed would be convincing of the 
enormous amount of work that would 
have to be done, particularly along this 
stream in North Dakota. 
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The shortest canal line that would 
divert the waters of the Little Mis- 
souri River into the Cannon Ball or 
Grand River drainage would be a 
length of more than 170 miles. 

Ever since the enactment of the irri- 
gation law the citizens of Helena, 
Mont., and in Prickly Pear Valley 
have been endeavoring to secure goy- 
ernment aid in constructing an irriga- 
tion project to reclaim a large body of 
arable land. This matter has been one 
of special importance to the city, in- 
asmuch as the growth of Helena hag 
made the question of water supply a 
paramount one. 

The irrigation of perhaps 100,000 
acres lying right at the door of the 
city would add greatly to Helena’s 
population and augment the business 
of her merchants and manufacturers 
immeasurably. Consequently a strong 
appeal has been made to the Reclama- 
tion Service to institute an investiga- 
tion of the feasibility of an irrigation 
project in that locality. 

One feature of the proposed project 
which has deterred the Government 
from proceeding actively in this mat- 
ter is the fact that all the areas to be 
irrigated are in private ownership in 
large tracts, making the proposition 
more properly one for private capital 
to exploit. The question of water sup- 
ply was known to be involved by rea- 
son of power developments, several 
companies having appropriated a large 
proportion of the normal supply. So 
many inviting projects were known 
to exist in the state, all of which were 
free from the complications which sur- 
rounded the Prickly Pear scheme, that 
an investigation of the latter was held 
in abeyance until others more attrac- 
tive had been made. 

In conformity with a promise by 
Chief Engineer Newell during his visit 
at Helena last summer, District Engi- 
neer Robbins was directed to detail an 
engineer to make a quick reconnais- 
sance of the valley and submit a re- 
port. Mr. Robbins appointed Assist- 
ant Engineer Prendergast, and he has 
just concluded an investigation of the 
project. 
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Summarized, the report indicates 
that while the project is within the 
limits of practicability, it is not a high- 
ly favorable one, not being compara- 
ble with any one of the several other 
projects in the state which have been 
receiving the attention of the Govern- 
ment engineers. 

As a source of water supply, Mr. 
Prendergast found the North Boulder 
Creek entirely inadequate, and the val- 
ley of the stream apparently contains 
no suitable storage site. One alter- 
native of bringing water from the 
upper Jefferson is not deemed as feas- 
ible as utilizing the Madison River, 
for the reason that the canal lines 
would necessarily be of greater length 
and the country traversed much 
rougher and containing less irrigable 
land. Consideration was also given to 
a proposition to pump water from the 
Missouri River below the power house 
at Canyon Ferry, but the cost of power 
as quoted by the company was so great 
as to make this plan impracticable. 

Another alternative is to develop 
power by damning the Missouri River . 
and pumping water from that stream 
to irrigate lands farther down. ‘The 
scheme involves many engineering 
questions, which must be considered 
before definite statements can be made 
as to its feasibility. 

The Madison River project em- 
braces 100,000 acres, one-half of which 
lies in Prickly Pear Valley, the re- 
mainder being scattered along the line 
between the Madison and Raders- 
burg. This scheme involves the ex- 
cavation of 131 miles of canals; a short 
tunnel, steel bridge across the river, 
and a masonry weir 300 feet long and 
10 feet high, also an inverted siphon 
one-half mile long. The estimated cost 
is $2,400,000. The canal will require 
1,000 second-feet of water during the 
four irrigating months, and the di- 
version of this quantity would prob- 
ably effect the flow of the Missouri_at 
the power site and would result in liti- 
gation. It is probable that during 
the coming season the engineers will 
renew this investigation. 



WORK OF YALE FOREST SCHOOL 
Outline of Courses and Special Lectures to be 
Given During the Winter and Spring Terms 

A RRANGEMENTS are being 
made for a special course of lec- 

tures to the Yale Forest School in Jan- 
uary. The sessions of the American 
Forest Congress will be completed 
on Friday, January 6. The special lec- 
tures for the Yale students begin Jan- 
uary 7, and continue until Friday 
noon, January 13. Arrangements have 
already been completed for lectures by 
the following men: 

Gifford Pinchot, Forester United 
States Department of Agriculture, six 
lectures; Mr. F. H. Newell, Chief En- 
gineer United States Reclamation Sur- 
vice, five lectures; Mr. F. V. Coville, 
Botanist United States Department of 
ANetieniture; Mr W. L. Hall, Mr. G. 
B. Sudworth, Mr. T. H. Sherrard, and 
Mr. F. E. Olmsted, all of the Bureau - 
of Forestry, one lecture each. 

liiemeiswexcpected: that Capt.’ Geo: P: 
Ahern, Chief of the Forestry Bureau 
of the Philippines, Mr. A. F. Potter, 
Mr. Fred. Weyerhauser, and a unm- 
ber of others will give one or more 
lectures each. 

The winter term at the Yale Forest 
School begins for both classes on Mon- 
day, January 16, and closes Saturday, 
April 8. The spring term for the 
Junior class begins Monday, April 17. 
Unless it is necessary to postpone the 
opening of the spring term a few days 
on account of the Civil Service ex- 
amination, the Seniors will meet, ready 
for work, on Monday, April 17, in 
Milford, Pike County, Pa., where the 
entire work of the term will be con- 
ducted. ‘The term will close June 21. 
The chief work of the first half of the 
term will be Forest Engineering with 
Professor Marston and Mr. Austin 

Gary in charge. During the first half, 
there will be courses also by Professor 
A. D. Hopkins, Dr. G. Hart Merriam, 

Mr. Henry Daly, Dr. B. W. Evermann, 
as described below. ‘The last few 

weeks of the term will be devoted to 
special work in connection with For- 
est Management. There will also be 
a special course of lectures on Forestry 
in India, Japan, Philippine Islands and 
the Territory of Hawaii by Professor 
Graves. ‘Those who expect to enter 
the Philippine service will be given ad- 
ditional work on the Philippines dur- 
ing the last part of the term. 

It has been announced that here- 
after there will be a difference of $500 
per annum between the salaries of po- 
sitions in the Philippines and corre- 
sponding positions in the United States 
Bureau of Forestry. 

During the winter term the lectures 
in Forest Management and History of 
Forestry will be given by Dr. B. E. 
Fernow. Professor Graves will spend 
the winter in the Philippines, India, 
and the Territory of Hawaii. The pur- 
pose of this trip is to do certain inspec- 
tion work for the United States Gov- 
ernment, and to secure material for in- 
struction about these countries. Pro- 
fessor Graves left December 3 and will 
return to Milford about May 15, 1905. 

Arrangements have been made for 
the following courses: 

“Forest Entomology,’ (4 to 6 lec- 
tures, spring term) Dr. A. D. Hopkins, 
United States Department of Agricul- 
ture. A course of special lectures deal- 
ing chiefly with field investigations in 
the injury to trees and forests by in- 
sects. 

“Fish Culture,’ (12 lectures, spring 
term) Dr. B. W. Evermann, United 
States Bureau of Fisheries. Natural 
reproductions among fishes; artificial 
propagation of fishes; species propa- 
gated artificially in America; the care 
of fish fry; methods of shipment of 
egos, fry, fingerlings and adults; how 
plants of fish are made, pollution of 
streams and lakes ; fish protection ; his- 
tory of fish culture in America. These 
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lectures are supplemented by field ex- 
cursions. 

“Forest Zoology,’ Dr. C. H. Mer- 
riam, Chief United States Biological 
Survey. This course treats of the an- 
imal life found in the forest; classi- 
fication and study of forest animals; 
game protection; work of the United 
States Biological Survey. 
“Lumber Trade and ‘Transporta- 

tion,” (6 to 8 lectures, winter term). 
‘Mr. C. I. Millard, Secretary Chicago 
Lumber and Coal Company. Recent 
development of the lumber trade in 
America; manufacturing and distrib- 
uting centers; tendencies of the trade ; 
problems of transportation of logs and 
lumber; relation of the lumber trade 
to transportation. 

“Packing and Pack Transportation,” 
(2 weeks, spring term) Mr. Henry 
Daly, Chief Packer, United States 
Army. This course includes lectures 
on the methods of packing; use of dif- 
ferent types of pack saddles; different 
hitches for tying down the pack ; selec- 
tion of pack animals; care of animals. 
Each student is given practical work 
in packing horses and mules. 

“Forestry in the Philippine Islands,” 
(12 lectures, spring term) Professor 
Graves. Forestry regions of the Phil- 
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-ippines; forest types; description of 
the most important trees ; timber prod- 
ucts ; measurement of timber ; logging 
and milling; markets and prices ; Gov- 
ernment administration and laws; du- 
ties of inspectors and other officers; 
timber permits; policy of Government 
in handling public forests. The course 
includes a discussion of the opportuni- 
ties for foresters in the Philippines, 
character of a forester’s life, and pre- 
cautions necessary for health. 

“American Studies’ of “F ores 
Growth.” During the winter term Mr. 
A. F. Hawes, State Forester of Con- 
necticut, will meet the Senior class two 
hours a week for the discussion of 
studies of the growth, volume, and 
yield which have been made in the 
United States. Mr. Hawes has all the 
available tables of growth, including 
the unpublished results of the studies 
which have been made by the Bureau 
of Forestry. Mr. Hawes will interpret 
for the class these studies, and indicate 
the possible problems which may be 
solved by the studies already made. 
The use of this material in timber 
cruising, making working plans, and 
determining the value of forest lands, 
will be fully discussed. 

IRRIGATION OF INDIAN LANDS 

Reconnaissance of Proposed Ceded Strip of 
Shoshone Indian Reservation in Wyoming 

BY 

GOYNE DRUMMOND 

ae HE proposed ceded strip of the 
Shoshone Indian Reservation, in 

Wyoming, comprises an area of ap- 
proximately 2,283 square miles, ex- 
tending eastward from the North Fork 
of Wind River, which marks the west- 
ern boundary, to Big Horn River on 
the east, and northward from Big 
Wind River to Owl Creek. The irri- 
gable area embraced within these bor- 

ders is approximately 230,000 acres, 
and lies east of Crow Creek and be- 
tween Big Wind River and Owl Creek 
Mountains. 

The greater portion of this land is 
rolling, but can be easily watered. The 
soil is a sandy loam, warm and fertile, 
covered with sage brush. Wheat, oats, 
rye, barley, alfalfa, potatoes and gar- 
den vegetables are grown very suc- 
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cessfully on portions of this strip, and 
there is no doubt as to the fertility of 
the soil when properly irrigated. The 
land being rolling and having a good 
drainage, very little of it will be in- 
jured from seepage water. Within 
this area are a number of sand rock 
buttes, ranging in size from one-half 
to 160 acres, and extending over the 
entire strip between Big Wind River 
and Muddy Creek. With the excep- 
tion of that portion lying within the 
Big Bend of Big Wind River and com- 

prising 20,000 acres, these buttes make 

it difficult to determine with any de- 

gree of accuracy the amount of irriga- 

ble land, and until a topographic map 

has been made only an approximation 

is possible. It is believed that the es- 

timate of 230,000 acres, however, is a 

conservative one. 
In the big bend of Big Wind River, 

extending north and west, are about 

20,000 acres of fine bottom sage brush 

land sloping toward the north and east. 

North of Muddy Creek, a small stream 

flowing east through the irrigable land 

a distance of 20 miles and south to 

Owl Creek Mountains, are 40,000 

acres of fine sage brush land with a 

slope to the east and south. Between 

the Big Wind River and Muddy Creek 

is the largest body of land, 190,000 

acres. South and east of Popo Agie 

River are about 10,000 acres of rolling 

land sloping to the north and east, 

which, it is believed, will be difficult to 

water.; — 

WATER SUPPLY. 

The source of water supply is the 

Big Wind River and its tributaries, 

which have an approximate drainage 

area of 2,000 square miles. A meas- 

urement of this stream was made on 

October 19, 1904, at which time the 

headwaters had begun to freeze and 

its flow was retarded. The discharge 

was 406.3 second-feet. This meas- 

urement was made at a point about 

two miles above the mouth of Bull 

Lake Creek, and about seven miles 

below the point of diversion of the 

proposed canal. 

FORESTRY AND IRRIGATION 561 

In the event that the water sup- 
ply should prove insufficient to irri- 
gate the land without storage reser- 
voirs, there are three reservoir sites 
above the head of the upper canal 
which have a combined capacity of 
121,000 acre-feet. These are in three 
lakes: Brooks Lake, 25,000 acre-feet ; 
Troy Lake, 26,000 acre-feet, and Din- 
woody Lake, 70,000 acre-feet. The 
last mentioned lake is in the diminish- 
ed strip of the Shoshone Indian Res- 
ervation, but cannot be used for stor- 
ing water for Indian lands, nor will 
its use in any way be of damage to 
the Indians 1f utilized for storing wa- 
‘ter for the proposed ceded strip. If 
water is stored in it, 1t will not flood 
any grazing land, as the surface area 
will be increased but little. Dinwoody 
Creek flows from this lake and meas- 
urements taken on August 29, 1904, 
show that it had a discharge of 425.6 
second-feet. Bull Lake is on the di- 
minished strip and a dam 50 feet high, 
which could be constructed at little 
cost, will store 120,000 acre-feet. Bull 
Lake Creek was measured on August 
22, 1904, when it had a discharge of 
498.9 second-feet. A portion of the 
water of this reservoir might be used 
for watering about 20,000 acres of 
the diminished strip, but as the bluffs 
along the river are very high and bro- 
ken the cost would be probably $30 
per acre. This reservoir will not in 
any way damage the Indian lands 
should it be necessary to use it for 
storage purposes. 

That portion of the land lying south 
and east of Popo Agie River will 
probably have to be irrigated from 
stored water, and there are numerous 
lakes on this stream in the mountains 

which may be utilized for this pur- 

pose. Shoshone Lake on the South 

Fork of the North Fork of the Popo 

Agie River has a capacity of 10,000 

acre-feet with a forty-foot dam across 

its outlet, and the volume of water 

would be ample to fill it as the head- 

waters of this stream are in a region 

which has a heavy snowfall. The Big 

Popo Agie River below its junction 
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with the Little Wind River, on August 

17, 1904, had a discharge of 592.3 sec- 

ond-feet. ‘The North Fork of Popo 

Agie River on August 31 had a dis- 

charge of 118.8 second-feet. 

HIGH LINE CANAL. 

A survey was made during the 

early part of July, 1904, of a high 

line canal. Its head is in the south- 

west corner of Sec, 7, T.4 N., R.3 W. 

Its source is in the Big Wind River 

and the waters stored in the Brooks, 

Troy and Dinwoody lakes can be util- 

ized in this canal if necessary. The 

course of the canal is easterly, cover- 

ing the entire strip of irrigable land 

north of Big Wind River. Its capac- 

ity is 1,300 second-feet; its width 50 

feet on the bottom, and its slope 1 foot 

per mile. 

The location of this canal line is 

on comparatively level ground, and 

it extends about 72 miles to cover 40.- 

000 acres of land north of Muddy 

Creek. Laterals can be constructed 

from the canal to cover all the land, 

but it is believed that other canal lines 

can be taken out at a less cost than 

the laterals, and owing to the fact that 

the fall of the country is too great 

for the slope for canals, it will be nec- 

essary to build a number of drops in 

them. 

On the high line canal are three 

drops; the first at a point 36 miles 

from the head, has a drop of 86 feet; 

the second 37 miles, a drop of 55 feet; 

and the third at 48 miles, a drop of 

60 feet. ‘These drops are necessary 

in order to avoid heavy rock side hill 

work, but very little land will be lost 

by them. 

Another canal line is proposed in 

order to avoid carrying the water so 

far in canals. ‘This is taken from the 

Big Wind River in Sec.36, aca N., 

R.1 W., and has very little side hill 

work. ‘The low line is taken out of 

Big Wind River in Sec.32, 2 N., 
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R.2 E. This is also on good ground 
for construction, with very little hill | 
work and ground of a character to 
maintain a canal. 

LAND ON DIMINISHED STRIP. / 

_ Between Little Wind and Popo Agie 
rivers are about 60,000 acres of irri- | 
gable land, which will have to be wa- | | 
tered from these streams. Storage — 
will be required. These streams for — 
a portion of the irrigation season have — 
water enough, and if the present sys- _ 
tem of farming by the Indians were 
continued, will always have enough, 

but if all the irrigable land is once un- 
der cultivation the normal flow of the 
streams will be inadequate for late ir- 

rigating. 

At the mouth of the South Fork 
in Little Wind River Canyon there is _ 

storage for about 16,000 acre-feet, and 

above the falls are numerous lakes 

which will doubtless afford storage 

for all the flood waters required. Mea- 

dow Creek, one of the lesser tributaries, 

has flow sufficient to irrigate about 

10,000 acres, and it is thought that this 

area of irrigable land can be found 

adjacent to it. ‘The stream, howev- 
er, sinks in a cave near the mouth of 

the canyon, and in order to utilize the 

water it will be necessary to construct 

a canal 2,000 feet long through a lime- 

stone ledge carrying the stream around 

the point where it sinks, and turning 

it into the channel below, where it 

could then be taken out on the land. 

On the Big Horn River at_ the 

mouth of the canyon in Owl Creek 

Mountains is the only reservoir site 

on this stream. Its capacity cannot 

be determined until a detailed survey 

has been made. In Sheep Mountain 

Canyon on Big Horn River is a good 

site for a dam, but the valley is nar- 

row and the area covered by the wa- 

ter small, so that it is not thought prac- 

ticable for a reservoir site. 



PRIVATE RIGHTS IN FOREST RESERVES 
» What They Are and How They Were Affected 

By the Establishment of the Forest Reserves 

ah HE National Mining Congress at 

its session held at Portland, 
Oreg., August 22-25, adopted resolu- 
tions favoring “the conservative use 
of forest resources, and in particular 
the creation and management of for- 
est reserves under practical, business- 
like rules and regulations.” Early in 
August the National Live Stock Asso- 
ciation, at its Denver meeting, was 
equally earnest for practical control 
and improvement of forest areas. 

The permanent prosperity of nearly 
all the far Western States is threat- 
ened by the destruction of the forests 
‘on the watersheds of irrigation 
streams. Wasteful lumbering, exces- 
sive grazing, and fires are unceasingly 
cutting down the efficiency of the for- 
ests as sources of water supply. Con- 
ditions are rapidly growing worse 
and this is evidenced by the constant 
demands of citizens for the creation 
of new forest reserves. The great dif- 
ficulty is to determine boundaries 
which will include only lands suitable 
for the purpose, and will avoid injury 
to local enterprises. The interests of 
the settler, the cattle or sheep man, 
the miner, the lumberman, and the ir- 

rigator, often all dependent upon the 
same region, are always more or less 
conflicting. Seldom is a reserve cre- 
ated without opposition from one or 

more of these interests. Commonly the 

practice of the Government is to with- 

draw from settlement all the land in- 

volved until it can be carefully exam- 

ined, after which the suitable portion 

is included in a permanent reserve, 

and that which’ proves to be open, ag- 
ricultural, or largely under private 
ownership, is released. 

A settler who has entered upon a 

claim which is later included in a for- 

est reserve does not thereby lose it. 

He may return to the Government and 

in lieu thereof select another equal 

portion of the public domain. Or, if 
he elects to remain on the claim, he is 
protected in all his rights of owner- 
ship, is allowed free ingress and egress 
over reserve lands, and is also per- 
mitted, without cost, to cut reserve 
wood for domestic and farm repair 
purposes. Residents in the neighbor- 
hood of reserves are granted a simi- 
lar free use of wood. 

Omitting actual settlers, four classes 
of citizens are directly and specially 
interested in reserves. Lumbermen, 
stock grazers, and miners are concern- 
ed with the forest as a producer of 
timber and grass. Farmers have their 
direct interest in the highest water 
conserving power of the forests. It 
is not impossible so to adjust the 
claims of these four classes as to pro- 
vide for them all. Each of the first 
three can so use the forests as not to 
injure the rights of the others, and 
can at the same time so conduct their 
several industries that the value of the 
forest in regulating stream flow will 
not be diminished. Indeed, under prop- 
er management it will actually be in- 
creased. 

No authority exists for selling the 
timber standing on unreserved pub- 
lic lands. Its free use is being greatly 
abused, leads to numerous frauds, 
and has become an additional reason 
for reserve establishment for forest 
protection, as well as for the passage 
of a law permitting the sale of such 
timber. Lumbermen can buy this tim- 
ber only by buying the land outright, 
and the law limits to 160 acres the size 
of the tract any one purchaser may se- 

cure. After the establishment of a re- 
serve, however, the timber can be 
bought in large or small quantities. 
The cutting, removing, and clearing 
must be done under contract with the 
Government, according to a definite 
plan, and with strict regard for the 
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best welfare of the forest. Moreover 
the land, which remains in the Gov- 
ernment’s hands, is kept productive, 
instead of going to waste after lum- 
bering as is too often the case when 
it falls to private ownership. 

The vast public domain of the West 
has been given up to the stock busi- 
ness for pasturage in common. The 
forests, forming a part of this domain, 
have been subject to this unrestricted 
pasturage. The result has been disas- 
trous to the domain both open and for- 
ested, but the forests have suffered the 
most injury. Restricting forest graz- 
ing by means of reserve regulations 
and inspection will eliminate the dan- 
ger from overgrazing, will panel 
greatly benefit “the business, and wil 
most important of all, enable the a 
ests to perform their highest function 
for all the people. A few grazers may 
have their rights slightly abridged or 
more closely 1 regulated, but the busi- 
ness as a whole is conducted in a more 
orderly way. 

Prospecting and mine development 
are not at all restricted by reserve es- 
tablishment. Miners require in their 
work both timber and water. Their 
demand for timber is comparatively 
not great, and they cut it somewhat 
more carefully than lumbermen have 
done. ‘Their interests do not suffer in 
the least by forest reserve establish- 
ment. On the contrary, in the long 
run they will be greatly benefitted by 
the protection w hich assures their fu- 
ture timber supply. 

The greatest industry affected by 
forest reserves is farming. In many 
parts of the West it depends absolue- 
ly on the water flow from the forest. 
If ill usage impairs its storage capac- 
ity, and the stream flow, in conse- 
quence, alternates between flood and 
drought, or is permanently lessened, all 
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the dependent farm land suffers se- 
verely. Every farmer has the right 
to insist that his water supply be not 
decreased, and the industry fasted 
whole, the foundatisn stone of ourna- 
tional prosperity, commands and will 
receive the highest protection it is pos- 
sible for the Government to afford. Ir- 
rigation for the arid West can not be 
successful unless the headwaters of all 
streams are kept under ample forest 
cover. 

Reserves are for use, not for orna- 
ment. They are not private forest 
parks, but are open to all persons with- 
out distinction. Free transit across 
them is always allowed. Pleasure or 
health seekers and hunting parties are 
privileged to enter them at all times 
and enjoy their resources to the full- 
est legal extent. The most important 
injunction laid on them is that the 
ereatest care must be taken to extin- 

guish all camp fires, since fire is the 
worst scourge of the forest, and of all 
its enemies the most dreaded. 

The temporary withdrawal of lands 
pending a careful inspection to deter- 
mine their suitability for permanent 
reserves affects seriously no private 
right other than that of entry as a set- 
tler upon some claim. No entry can be 
made after such temporary withdraw- 
al. If lands settled upon are finally 
included in the permanent boundaries, 
the rights of the owners are as has 
been set forth. If such lands are ex- 
cluded from the boundaries, their stat- 
us has not been affected, except as it 
is improved by being so near a forest 

that will now be protected and man- 
aged for the general welfare. The 
whole theory of reserve practice 1s, 
special injury or advantage to none, 
but the greatest good to the gr eatest 
number. 



PORE! FIRES OF THE PAST MONTH 
Sixteen States Report Damage Done 
During the Month of November 

"T HE past month has been remark- 

able in the number of forest fires 
at a time when the fire season is prac- 
tically over. However, it is notice- 
able that those reported were mostly 
from the middle west, where drought 
has made favorable conditions for 
their start and spread. No large 
amount of damage has been done in 
any particular section, however. 
Arkansas—This state probably suf- 

fered more, and with greater loss than 
any other state during the month just 
ended. A serious maileoed collision oc- 
curred near Swifton, where forest 
fires had filled the air with dense 
smoke, along the line of the St. Louis 
and Iron Mountain Railroad. Near 
Eureka Springs, along the right of 
way of the same railroad, considerable 
damage was done to pine timber. A 
two-months’ drought helped the spread 
of a blaze in the vicinity of Jonesboro, 
which devastated a number of acres. 
The whole eastern section of Arkan- 
sas suffered more or less from numer- 
ous small blazes, and at Paragould 
several buildings and a large amount 
of crops were consumed. Residents 
of the Blue Cane country were forced 
to fight threatening fires on November 
18, oat a timely rain on November 20 
extinguished a fire which had been 
burning in Crittenden County and 

near Quigley and Proctor for some 
days. 
Indiana—The country near Vin- 

cennes has been laid waste by a for- 

est fire of considerable magnitude. A 

number of farm buildings, residences, 

and one store near Rockport, in Spen- 

cer County, were destroyed by a for- 

est fire, which started on November 

27. Children set fire to brush near 

Connersville, and before it could be 

checked, a number of acres of tim- 

berland were burned over. The col- 

lege buildings at Hanover had a nar- 

row escape from destruction by a for- 
est fire, which suddenly assumed 
threatening proportions after smould- 
ering for some time. Sixty acres of 
timber were devastated by a forest fire 
near Pendleton, in Madison County, 
on November 19 

[llinois—Near Havana, 1000 acres 
on the East Shore suffered damage 
trom a forest fire on November 26, 
and on the other side of the river 
considerable loss occurred. Sweeping 
for seven miles a forest fire west of 
Mossville destroyed a large acreage of 
valuable timber, and required the unit- 
ed efforts of the farmers in that sec- 
tion to check its further course. On 
November 19 a number of forest fires 
were reported burning six miles west 
of Anna; and near Peoria in the Illi- 
nois bottom lands, seven square miles 
of land were devastated. Much valua- 
ble pine timber was lost in a blaze west 
of Alton Pass; and west of Chester, 
contiguous to Missouri, a number of 
conflagrations were reported on No- 
vember 19. 

Missouri—A_ St. Louis paper esti- 
mates that 2,000 acres of prairie and 
timberland were burned over in a fire 
near Chillicothe, but no great damage 
is said to have been done to the larger 
timber. 
Kentucky—The hardwood timber of 

the state suffered in forest fires in 
McCracken and Marshall counties, 
and near Paducah a number of fires 
did considerable damage. Residents 
of South Park were forced to set a 
counter fire to check blazes which 
threatened large damage. Near the 
Harrison County line, forest fires 

gained headway on November 23, and 

after raging with considerable dam- 

age, were checked a week later. Near 

Carter, a fire burned for several days 

and spread over a large territory, in- 

flicting considerable loss. 
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Ohio—A forest fire south of Bowl- 
ing Green destroyed an abandoned ni- 
troglycerine factory and a small store- 
house, with considerable damage in 
the vicinity. Minor forest fires near 
College Hill, Cincinnati, were checked 
through the efforts of students from 
the Ohio Military Academy; and Sci- 
oto County suffered some damage 
through loss in timberlands and stock. 

Indian Territory—In addition to 
large prairie fires in the Creek and 
Cherokee nations, forest fires did con- 
siderable damage on lands owned by 
the Ozark and Wauhillan Clubs. 

California—Only one fire of any 
-appreciable magnitude caused loss in 
California, and this was one which 
swept up Los Flores Canyon, north of 
Altadena, on November 20. The press 
of this section deplores the loss of a 
large amount of timber, chiefly valua- 
ble in conserving the water supply; 
and laments the probable effect it will 
have on the irrigation water supply. 
Montana—Towards the head of Big 

Casino Creek and at the head of Big 
Spring Creek, forest fires were preva- 
lent on November 28. In the Boulder 
Creek region, west of Saint Mary’s 
River, some damage was also occa- 
sioned. 

Colorado—There was some _ loss 
through a fire in timber northwest of 
Mount Santias, up Two Mile Canyon. 
Texas—A newspaper report of No- 
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vember 18 states that forest fires, ac- 
companied with dense smoke, have 
been raging north and east of Col- 
mesneil for several days. No great 
amount of damage has been done, 
however. 
Kansas—At the military reservation 

near Leavensworth, a battalion of the 
Sixth Cavalry was detailed to extin- 
guish several threatening fires south 
and west of the Post on November 20. 

Pennsylvama—tIn the eastern part 
of the state some damage resulted 
from a forest fire near Monongahela, 
which started from a railroad engine 
spark on November 23. The manu- 
facturing town of Axleton and the 
buildings surrounding the Mongah 
mine narrowly escaped destruction. 
New Jersey—A «newspaper report 

places the loss occasioned by a fire 
near Millville at $12,000. The fire 
burned four days before it could be 
checked. 

Virginia—An area of over twenty 
square miles was, laid waste by a fire 
near Blacksburg on October 28, and 
a glaze near Norwood consumed quan- 
tities of cordwood and fence posts. 

Tennessee—At least $2,000 worth 
of timber and fence lumber is said to 
have been lost in a forest fire in 
Humphreys County. Obion County 
also suffered minor damage from for- 
est fires in the woods near Redfoot 
Lake. 

TWO HUGE PUMPING PROJECTS 
Half a Million Dollars Set Aside by Federal Govern- 
ment to Reclaim Large Areas of Land in North 
Dakota With Water Pumped From Missouri River 

a Bs HE Secretary of the Interior has 
formally set aside the sum of 

$550,000, or as much thereof as may 
be necessary, from the Reclamation 
Fund for use in connection with the 
Buford-Trenton and Bismarck pump- 
ing projects in North Dakota. This 
approval is based upon the recommen- 
dations of the Reclamation Engineers 

who have spent a part of the past sum- 
mer investigating the feasibility of ir- 
rigating lands by means of water 
pumped from the Missouri River. The 
investigations were commenced about 
the middle of August by Mr. H. A. 
Storrs, electrical and mechanical ex- 
pert, the intentions being to determine 
if it is feasible to irrigate a portion of 
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the state by pumping from the streams 
in the western part of the state, using 
lignite as a fuel. 
A hasty reconnaissance of the state 

was made, the report of Prof. Frank 
A. Wilder of the North Dakota Geo- 
logical Survey and maps of the Mis- 
souri River Commission were studied 
and field work then commenced, Mr. 
P. M. Churchill, engineer, being placed 
in charge. A party was organized at 
Williston about September 4, and has 
made preliminary surveys on the Bu- 
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distance between these two points by 
river is 300 miles. The average fall 
of the river is about eight inches per 
mile. Along the banks, especially the 
left, are large areas of low flats which 
are easily irrigable by pumping from 
the river. Their elevation above low 
water ranges from 20 to 35 feet. Back 
of these are bench lands ranging from 
40 to 200 feet above the river. 

Thus far it has not been deemed 
feasible to divert water from the river 
and distribute it by gravity to these 

Fifteen Lignite Beds in Slngle Section of Little Missouri River, North Dakota. 

ford-Trenton and Nesson flats, and 
will continue working at Williston un- 
til the season closes. 

~ Near the last of September Mr. 

James A. French, assistant engineer, 
was directed to assist in this work with 

his party, and has spent the remainder 

of the season in field work in the vi- 

cinity of Bismarck. The field work of 

the present season has been devoted 

chiefly to certain localities on the banks 
of the Missouri River included be- 

tween Fort Buford and Bismarck. The 

flats, owing to the low gradient of the 
stream. Fortunately the local condi- 

tions are favorable to the use of stream 

pumping plants, it having been found 

that large tracts can be supplied by 

single plants with comparatively low 

lifts and short canals. The supply of 

water is abundant and fuel is cheap 

and plentiful. » 

The Buford-Trenton Project. 

On the north side of the Missouri 

River a series of flats extend from the 
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Montana-North Dakota line to about 
four miles east of Williston, a total 
distance of 28 miles. The larger of 
these, that at Buford, extends from the 
state line eastward about nine miles 
and covers 18,000 acres, which is the 
extent of the Buford-Trenton project. 
The next flat, that at Trenton, is 15 
miles long and contains 4,000 acres. 
The area of the Williston flat is unde- 
termined, as it depends upon the height 
to which it is deemed advisable to raise 
the water. It may be roughly taken 
at 7,000 acres. 

Of these the Buford-Trenton flat is 
the most important. From the river 
these flats extend north from two to 
four miles to where they meet the hills. 
At the base of these, runs the Great 
Northern Railway. These hills con- 
tain the local supply of lignite coal in 
veins from two and one-half to four 
feet thick. Several small creeks run 
onto the flats from the hills, and it is 
claimed by local residents that these 
will furnish water enough, if properly 
dammed, to supply the first irrigation. 
It is proposed to dam all of the creeks 
or coulees and store as much of their 
spring floods as possible, this water to 
be used for the first irrigation and to 
be distributed by gravity. The main 
supply, however, will be furnished by 
pumping. About two miles west of 
Buford railroad station there is a cou- 
lee called Garden Coulee. It is pro- 
posed to dam this at its mouth, and to 
erect the main pumping station just 
west of it and fill the reservoir thus 
formed by pumping into it with a 25- 
foot lift. As nearly three-fourths of 
the Buford flat is below this elevation, 
the low line canal for watering it can 
be taken out of this reservoir by grav- 
ity. 

With some excavation the reservoir 
on Garden Coulee will allow the water 
tomextend north), for< 2,000) Ffest toa 
point where a nearly vertical lift may 
be made of about 30 feet fcr an inter- 
mediate canal and 60 feet of high line 
canal. These canals will cover all the 
remaining land. ‘They will also cover 
the flat east of Trenton, and if carried 
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on would cover nearly all of the Wil- 
liston flat. 

The Bismarck Project. 

Commencing near the bridge of the 
Northern Pacific Railway just west of 
Bismarck and extending south along 
the east side of the Missouri River to 
the vicinity of Glencoe lies a series of 
flats covering 20,000 acres of land. By 
lifting water from the Missouri River 
25 feet at the railway bridge and de- 
livering it to a canal running along the 
upper or eastern part of these flats, 
this whole area may be covered. Above 
this lie another series of flats. These 
are somewhat rolling and their extent 
is indefinite, depending largely upon 
the lift to which it is economical to 
pump. The survey now being made 
indicates that a lift of 150 feet above 
low water in the river will cover all 
the area, including the city of Bis- 
marck. 

Surveys so far made indicate that 
an eighty-foot lift will cover most o: 
the flat at Bismarck, will pass through 
the high divide southeast cf Apple 
Creek at a point near Magnus, and 
will cover a large tract to the south, 
the area of which is yet to be deter- 
mined. The same lift will carry water 
to McKenzie, where there is a larg 
low meadow called McKenzie Slough. 
It is possible that the water may be 
run by gravity from here onto large 
flats south of Dawson, where a lift of 
75 feet more would cover another 
large flat. 

It is proposed to place a pumping 
plant abort three-fourths of a mile be- 
low the Northern Pacific bridge at 
Bis arck, and there lift water for 15,- 
490 acres into a main canal 25 feet 
bove the river. This canal will fol- 

low the top contour of the first bench 
or bottoms, and from it water can be 
distributed over about 75,000 acres of 
bottom lands. At a point on this main 
canal about two miles below the main 
pumping plant an auxiliary plant with 
a lift of 25 feet will cover 7,000 acres, 
and one of 40 feet will cover an addi- 
tional 1,000 acres. 

An investigation will be made as to 
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power plant close to the coal supply, 
the feasibility of locating a central 
from which power can be transmitted 
electrically to the pumping plants. If 
this is found feasible it is propable that 
the irrigable «rea can be largely in- 
creased. The pumping plants are de- 
signed with a capacity equal to pump- 
ing the entire two-acre feet per acre 
in 80 days, providing the plant be op- 
erated at full capacity. With a full 
plant in operation the entire area could 
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cated at the coal mine the cost might 
be reduced to the mere expense of 
mining the fuel, say 60 to 70 cents per 
ton. It probably would require no 
more coal to do a certain amount of 

pumping on account of the better ef- 
ficiency of the large steam electric 
units. The canal system has heen es- 
timated at $5 per acre. This covers 
land irrigated and other extras. 

There are no special difficulties to 
be encountered by this special system, 

aa 

Four Coal Beds on Little Missouri River, Near Mikkelson, North Dakota. 

be covered three inches deep in 10 

days. 
The cost of fuel for the Bismarck 

estimate is taken at $2 per ton, deliv- 

ered. This is believed to be high even 

if it has to be purchased in open mar- 

ket, since a yearly contract of from 

5,000 to 10,000 tons would no doubt 

secure a price less than the usual mar- 

ket price. On the other hand, if the 

coal is secured from government land, 

the price would probably not exceed 

$1.20 per ton for coal delivered at the 

pumping plants. In the event that a 

central electric generating plant be lo- 

as no coulees or railroads have to be 
crossed. The irrigable land is all in 

private ownership and mostly in 160- 

acre tracts or smaller holdings. The 

lands under this project are valued 

at about $10 per acre. The lower 

bench is cultivated at the present time 

only to the extent of covering the na- 

tive hay. On the upper bench wheat, 

eorn, and vegetables are grown with 

some success. ‘The project is favor- 

ably located, being on the outskirts of 

a city of some size and on lines of two 

systems of railroad. The preliminary 

estimates of cost of the Buford project, 
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based on an irrigation season of 100 
days, with the duty of water two-acre- 
feet per acre, and the cost of coal $2 
per ton, is as follows: 

For main pumping plant, including 
cost of buildings, machinery, piping 
and freight, $72,000;. auxiliary plant, 
$29,750; boiler plant, engineers’ sal- 
ary and incidentals, $18,950; suction 
and pressure pipes, intake and canal 
headworks and_ buildings, $60,000; 
first cost of canal system, $70,000; to- 
tal for entire plant, $250,700. The es- 
timated cost of the annual operation, 
$30,325, or $2.02 per acre. ‘The esti- 
mated first cost of the plant is $16.71 
per acre. 

_ Since the Secretary has set aside the 
necessary amount for the construction 
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ot these works, the next step will be 
for the land owners who are in pos- 
session of practically all of the irri- 
gable land under these projects, to 
form water users’ associations, provid- 
ing for the collection and payment to 
the government of the cost of reclama- 
tion. Thus far in the progress of gov- 
ernment work this step has been one 
of the most difficult. The govern- 
ment requires that the land owners 
shall pledge their lands as security for 
the return in ten annual installments 
without interest of the sums expended 
in the construction of these works. It 
is hoped that an organization will be 
effected this winter in order that the 
engineers may take up the work of 
actual construction early next season. 

A NEW TIMBER SEASONING PROCESS 

The Bureau of Forestry Will Soak Poles in. Water 
and Then Invegtigate Their Rate of Seasoning 

oe HE, :‘Bureauw tof Forestry), at its 
new experiment stations in Wis- 

consin and Michigan, will make sea- 
soning tests of cedar and tamarack tel- 
ephone and telegraph poles which have 
been submerged in water for varying 
lengths of time. This is an entirely 
new line of experiment. ‘That immer- 
sion in water seems to affect the rate 
of seasoning has often been noticed. 
Rafting is said by many lumbermen 
to improve timber, and logs which 
have lain for a long time in swamps 
are in some places eagerly sought for 
their superiority for certain uses. But 
just whyethis should be true, and what 
practical use can be made of the fact 
in seasoning generally, are matters 
which have never been thoroughly as- 
certained. 

It is known that the sap of green 
wood contains certain soluble sub- 
stances—albumen, starch, sugars, tan- 
nin, etc.—which undoubtedly are 
leached out of timber immersed in wa- 
ter to a greater or less extent. In ordi- 
nary seasoning these substances are 

‘my. 

left behind as the water evaporates and 
are deposited on the cell walls. As 
seasoning begins on the outside, 
these deposits must act as clogs which 
virtually bottle up to a certain degree 
the water in the interior. It is possi- 
ble also that chemical or physical 
changes in the wood cells are pro- 
duced by soaking. 

Timber seasoning is at best tedious 
and slow work. It can be done fairly 
well in ten or twelve months, but thor- 
ough seasoning requires from eighteen 
to twenty-four months, the time vary- 
ing with the different kinds of wood. 
If the Bureau of Forestry realizes its 
expectations from these new experi- 
ments, the time required for season- 
ing poles. will be reduced one third, 
and possibly much more. This would 
prove an exceedingly valuable econo- 

If, in addition, the durability of 
the poles can be increased in this way, 
the saving both to users of poles and 
to the cause of forest preservation will 
be enormous. For every year added 
to the service of poles cuts off a pro- 



1904 

portionate demand upon the forests 
for their renewal. 

In these new tests the poles will be 
submerged in water for different peri- 
ods, from one week up, to decide what 
length of time will give the best re- 
sults. They will then be placed on 
skids about 2 feet above the ground 
and left to dry. They will touch each 
other, but will be laid only one layer 
deep. At the expiration of every thir- 
ty days each pole will be weighed, and 
also measured to ascertain any shrink- 
age of its circumference. Unsoaked 
poles have furnished a circumference 
shrinkage of one-sixteenth to one- 
eighth inch in thirty days, and of one- 
fourth inch in six months. 
An important matter in seasoning is 

the loss of weight. Past experiments 
with white cedar poles have shown a 
loss in weight of about one-third after 
sixty days of drying. In the case of 
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chestnut poles the same length of time 
showed a Io per cent. loss. These poles 
are long and very heavy, and such a 
large weight reduction means a decid- 
ed saving in freight charges, and in- 
creased ease in handling. But this ad- 
vantage, though important, is small in 
comparison with the gain in lengthen- 
ed service. Further, with greater re- 

. sistance to decay it will be possible to 
lower the present butt diameter re- 
quirement, which is now based on the 
certainty that rot will soon weaken the 
power of the pole to withstand strain — 
at the surface of the ground. Alto- 
gether, if the soaking process fulfills 
what it seems to promise, it will have 
a notable bearing on one of the large 
branches of timber consumption, as a 
moment’s thought of the number of 
poles in use in the enire country will 
show. 

THE TWELFTH NATIONAL IRRIGATION 
CONGRESS 

Held in El Paso, Texas, in Nevenber Substantial 

Attendance—Text of Principal Resolutions 

The last day’s session of the Twelfth 
National Irrigation Congress at El 
Paso, on Friday, November 18, was 
when the actual business of the Con- 
gress was accomplished. The previous 
sessions on Tuesday, Wednesday and 
Thursday had been principally occu- 
pied in the discussions of certain va- 
tied phases of irrigation, carried on 
simultaneously in five sections, as fol- 
lows: “Production by Irrigation,” 
Mr. I. D. O’Donnell, chairman; ‘“En- 
gineering and Mechanics,” Mr. F. H. 
Newell, chairman; “Forestry,” Mr. 
Gifford Pinchot, chairman ; “‘Climatol- 
osx, Prot: BW. E. Williams; “Rural 
Settlement,” Mr. William E. Smythe, 
chairman. 

This division into general heads, 
centered the discussions on each*par- 
ticular subject, and afforded those 

desirous of taking part in the pro- 
ceedings of the congress along special 
lines, to do so without entering into 
discussions in which they had no im- 
mediate interest. 
A notable part was taken in the va- 

rious sessions of the congress by Mr. 
Gifford Pinchot, Forester, United 
States Department of Agriculture; 
Mr. F. H. Newell, Chief Engineer of 
the United States Reclamation Sur- 
vey ; Gov. George C. Pardee, of Cali- 
fornia; and Mr. George H. Maxwell, 
Executive Chairman of the National 
Irrigation Association. 

To those not present at the congress, 
the last day’s proceedings, with the 
adoption of the resolutions of the con- 
gress, and definition of its policy in re- 
gard to general and special phases of 
irrigation, will probably appear most 
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interesting. The presence of govern- 
ment experts and eminent irrigation 
authorities throughout the country 
lent an authoritative tone to the pro- 
ceedings. The afternoon session on 
Wednesday brought out some interest- 
ing figures in connection with the at- 
tendance—figures that eloquently ex- 
press the interest in the entire coun- 
try has in irrigation, and settlement of 
the arid and semi-arid west. A total 
of twenty-four states and territories 
were represented by 400 delegates ; ap- 
portioned as follows: Arizona, 42; 
Calitornia. 37 Colorado; 12; District 
of Columbia, 11; Idaho, 6; Illinois, 5; 
Indian Territory, 1; Kansas, 3; Loui- 
siana, 2; Michigan, 1; Minnesota, 7; 
Missouri, 4; Montana, 5; Nebraska, 
72; Nevada. 4>— New -Mexico, 50; 
North Dakota, I ; Texas, 60; Utah, 26; 
Washington, 5; Wisconsin, 10; Mexi- 
co, 45; Egypt, I. 

The educational character of the dis- 
cussions of the congress and the va- 
rious papers, lectures, and speeches 
given is perhaps the most valuable as- 
pect of the congress. The indorsement 
of the Federal Government’s various 
irrigation projects is evidence of the 
keen interest and appreciation of the 
people at large in the workings of 
the Reclamation Law. 

This congress did not mince matters 
on the public land question. It passed 
a resolution strongly urging the repeal 
of all land laws but the Homestead 
Act, and offering substitutes for the 
present acts, which is in marked con- 
trast to the weak evasion of the issue 
at the Eleventh Irrigation Congress 
at. Ogden, Utah, wast year, sin’ the 
adoption of the Needham resolution. 
Senator Clark, president of the con- 
gress, in his speech at the final session 
denounced the Needham resolution as 
a subterfuge and a trick to evade the 
issue. 

The Elephant Butte project, at 
Elephant Butte, N. Mex., under ex- 
amination by the United States Re- 
clamation Service, for the erection of 
an irrigation system to reclaim lands 
of the Rio Grande Valley in New 
Mexico, Texas, and Mexico, received 
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the unanimous support of the congress. 
The Reclamation Service was com- 
mended for its “splendid and valua- 
ble services,” particularly in its ef- 
forts to solve the vexatious problem 
of equal rights in water supply for 
New Mexico, Texas, and Mexico, by 
the erection of the Elephant Butte 
dam. 

After two successive terms as presi- 
dent, Senator W. A. Clark is succeed- 
ed by Governor George C. Pardee, of 
California. The other officers elected 
were: First vice president, Judge L. 
M. Shurtliff, of Utah; second vice 
president, Congressman J. H. Steph- 
ens, of Texas; third vice president, E. 
L. Smith, of Hood River, Oregon. 
Portland, Oregon, was selected as the 
meeting place of the Thirteenth Na- 
tional Irrigation Congress. 

The principal resolutions adopted by 
the Congress are as follows: 

It is the opinion of the National 
Irrigation Congress that the National 
Irrigation Law be so extended by Con- 
eress as to include the State of Texas 
within its provisions in so far as to 
permit the Secretary of the Interior 
to direct engineers of the United States 
Reclamation Service to examine and 
report upon feasible irrigation proj- 
ects, and when approved according to 
the terms of the said law, to super- 
intend their construction to the end 
that Texas may have the benefit of 
the same service that is now extended 
to the other arid sections. 

The appropriation of funds for for- 
est planting on denuded watersheds in 
the forest reserves is essential to the 
progress of irrigation, and we strong- 
ly urge upon Congress legislation to 
that end that during the coming ses- 
sion with the view of increasing the 
value of streams still flowing and re- 
storing those which have disappeared. 
We express the fullest confidence in 

the honesty, ability, and capacity of 
the officials of the Reclamation, and 
Forest, and Weather Services, and 
commend their impartial and non-par- 
tisan administration; and our hearty 
thanks are hereby tendered to the of- 
ficials of the Interior Department, and 
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the Department of Agriculture, who 
have so ably contributed to the suc- 
cess of this congress. 
We heartily commend the work of 

the Weather Bureau in the prepara- 
tion of the Climatological Dictionary 
now in progress, and we bespeak for 
this publication the widest possible 
publicity. 
We repeat and emphasize the reso- 

lutions of the previous congresses in 
favor of the consolidation of all goy- 
ernment forest work in the Depart- 
ment of Agriculture, owing to the pe- 
cular fitness of that department for 
the work, and urge the immediate 
passage of the bill for this purpose 
now before Congress. 
We indorse the policy of the Gov- 

ernment in the construction of a ship 
canal along the west shores of the Sa- 
bine Lake in Southeast Texas, with 
the view of opening to navigation the 
Sabine and Naches rivers, which, in 
addition to opening the inland fresh 
water harbors nearest Kansas City 
and St. Louis, has aided in conserving 
the fresh water supply of these streams 
for rice irrigation, and we urge 
that similar work be extended to the 
localities throughout the nation where | 
practicable. 

It is the sense of this congress that 
the remaining public domain should 
be sacredly preserved to all the people 
of the United States, and should be 
rigidly reserved for the benefit of actu- 
al homeseekers, who will live upon the 
land and in good faith cultivate the 
soil. We recognize that much has 
been accomplished to this end ; and un- 
der the provisions of the National Ir- 
rigation Law, 40,000,000 acres of ag- 
ricultural land has been withdrawn 

from entry, except under that act and 

from the operation of laws which per- 

mit the absorption of public lands for 

private speculation, and the 80,000,000 

acres of timberland have been with- 

drawn from entry in order to protect 

the watersheds, thereby increasing 

the source of water supply, and con- 
serving the public good. 

In further pursuance of this wisely 

established policy, of preserving the 
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public domain in the interest of the 
entire people, we urge the repeal of the 
Timber and Stone Act, of the Desert 
Land Law, and of the Commutation 
Clause of the Homestead Act. 

As a substitute for the Timber and 
Stone Act, we favor the adoption of a 
bill passed by the upper branch of 
Congress at the last session, repealing 
the said act; and providing for the sale 
of stumpage and for the application of 
the proceeds thereof to the Reclama- 
tion Fund. 

As a substitute for the Desert Land 
Law and the Commutation Clause of 
the Homestead Law, we recommend 
an Arid Homestead Law, which shall 
limit the entry of any one individual 
to one hundred and sixty acres, which 
shall permit a reasonable intervening 
period for reclamation before acquir- 
ing continuous residence, provided, 
however, that after reclamation the oc- 
cupant shall be required to live on 
the land five years before securing title 
as settlers are required to do under 
the National Irrigation Law. We al- 
so recommend and urge the repeal of 
all acts permitting the selection of lieu 
lands, including any and all laws au- 
thorizing the issuance of any kind of 
land scrip, and recommend legislation 
for the valuation and purchase, by the 
Government, if necessary, of all lands 
in private ownership within the limits 
of the forest reserves. 
We fully recognize that the funds 

now available are inadequate to the re- 
alization of the National Irrigation 
Policy upon a_ scale commensurate 
with the opportunities of the West, and 
the needs of the nation, and we favor 
a non-interest-bearing loan by the 
Government to the Reclamation Fund, 
to be used in the construction of proj- 
ects approved by the Secretary of the 
Interior, and to be repaid by the own- 
ers of lands benefitted, in accordance 
with the provisions of the present law. 

But we would not have the West 
depend alone upon national aid in the 
development of its resources, and urge 
the several Western states and territo- 
ries to adopt legislation providing for 
the formation of irrigation districts, 
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which shall be able to raise funds by 
the sale of ‘bonds, said districts to be 
organized only upon approval by the 
Secretary of the Interior, who shall 
employ the engineers of the Reclam- 
ation service in the construction of 
district irrigation works. ‘Thus the re- 
clamation fund will be supplemented 
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to the extent of millions of dollars by 
every state and territory, while the 

benefits of national administration will 

be vastly extended. We commend this 

subject to the earnest attention of the 
legislatures of our western states and 

territories. 

THE RELATION OF FOREST RESERY ie 
TO THE MINING INDUSTRY 

BY 

MAJOR F. A. FENN 

SUPERINTENDENT OF FOREST RESERVES IN IDAHO 
AND THE GALLATIN 

Ever since metalliferous mining first 
became an important industry in the 
United* States the Government has 
dealt with it in the most liberal man- 
ner. ‘The steadfast policy has been to 
stimulate the prospecting of the coun- 
try and encourage the development of 
its mineral resources. Whatever tends 

to retard the progress of the miner’s 

work contravenes that policy, anything 
calculated to advance his interest ac- 
cords with it. 

Congress in the enactment of the 
law authorizing the setting apart of 
portions of the public domain as for- 
est reserves consistently adhered to its 
course respecting mining when it pro- 
vided in that act as follows: 

“Tt is not the purpose or intent of 
these provisions, or of the act provid- 
ing for such reservations, to authorize 
the inclusion therein of lands more val- 
uable for mineral therein, * * * * * * 
than for forest purposes.” 

And further: “Nor shall anything 
herein prohibit any person from en- 
tering upon such forest reservations 
for all proper and lawful purposes, in- 
cluding that of prospecting, locating, 
and developing the mineral resources 
thereof; Provided, that such persons 
comply with the rules and regulations 
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covering such forest reservations.” 
And further still: “And any miner- 

al lands in any forest reservation 
which have been or which may be 
shown to be such, and subject to entry 
under the existing mining laws of the 
United States and the rules and reg- 
ulations applying thereto, shall con- 
tinue to be subject to such location 
and entry, notwithstanding any pro- 
visions herein contained.” 

While the act contains the above 
quoted provisions, it also outlines a 
plan for the preservation of the for- 
ests within the reserves and gives to 
the Secretary of the Interior power 
to elaborate the system and make it 
effective( by authorizing him to “make 
such rules and regulations and estab- 
lish such service as will insure the ob- 
jects of such reservations, namely, to 
regulate their occupancy and use and 
to preserve the forests thereon from 
destruction.” 

Realizing the vital importance of the 
mining industry to the national pros- 
perity and at the same time appre- 
ciating the necessity of protecting the 
forests for the benefit of the people, 
the law-makers devised a scheme of 
forest protection that enables forest 
reserves to be maintained and the min- 
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ing industry to be carried on simul- 
taneously in the same territory, not 
only without conflict or friction but in 
such manner that scientific forest 
methods may be applied in fullest mea- 
sure while the best interests of the 
bona fide miner are subserved and pro- 
moted. 

Strange as it may seem, after know- 
ing the provisioins of the law cited 
above, the establishment of a forest 
reserve in a mining region often ex- 
cites grave apprehension in the minds 
of the residents of the locality. Fear- 
ing dire results from the presence of 
the reserve, with the administration of 
which they are unfamiliar and the ef- 
fects of which they have not studied, 
mine owners are frequently aroused to 
strenuous opposition and seek in every 
way to escape from imaginary ills. 
What they would avoid they find in 
the end to be a beneficent boon. 

An apt illustration is found in the 
history of the Black Hills Forest Re- 
serve,one of the earliest to be set aside. 
The great Homestake Mine is within 
the limits of that reservation and 
when it was created the Homestake 
people were panic stricken. They 
thought the innovation would at once 
close their mine, and they believed its 
continuance would result in the prac- 
tical destruction of their property. 
They sought to have the reserve abol- 
ished and they fought it tooth and nail. 
The Government was firm, however, 
and insisted on conferring its benefits. 
The experience of years has shown the 
Homestake owners their error. Now 
they appreciate the reserve system and 
are working hand in hand with forest 
officers in all that concerns the reserve. 
Not only so—they have adopted re- 
serve methods in the management of 
their own extensive timber holdings. 
Now they regret that the reserve was 
not created before the mine was dis- 
covered. 

The forest reserve system contem- 

plates the accomplishment of a two- 
fold object in the preservation of the 
forests; first, to keep them in the state 
of highest continued production for 
the benefit of the people locally de- 
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pendent upon them for a supply of 
timber products; and, second, to con- 
serve the water supply and maintain 
an equable flow in the streams. These 
two chief purposes are admirably suit- 
ed to meet the needs of the two great 
branches of the mining industry, lode 
mining and placer mining. The prin- 
cipal natural product required by the 
lode miner is timber, while the placer 
miner is powerless to carry on his ope- 
rations without water. 

Man is ever extravagant with what- 
ever nature bestows, and miners in the 
use of timber, if unrestrained, dem- 
onstrate the rule. Their business 
makes them creatures of the present. 
They rarely consider the ultimate good 
of the community when they are cut- 
ting timber; they regard only the sat- 
isfaction of their own immedate needs 
in their quest for wealth. Commonly 
in the mountainous mineral districts 
there is naturally a goodly supply of 
timber, but the discovery of mines 
leads quickly to the reckless destruc- 
tion of this and to the heedless impair- 
ment of the forest growth. No thought 
is given to the future. Wasteful, care- 
less methods of cutting prevail and 
vast accumulations of tops, limbs, and 
other refuse soon encumber the cut- 
over tracts. Fires now get in and 
what may have escaped the ruthless 
hand of the chopper falls a prey to the 
devouring flames. Were the fire con- 
fined to the areas cut over, the dam- 
age would not be so great, but, unop- 
posed, it sweeps on, urged by the ap- 
plauding winds, and the demon of de- 
struction works its will. Thus are de- 
stroyed quantities of timber, compared 
with which the amount consumed by 
man is insignificant. The fire is the 
great and real destroyer, but man, un- 
intentionally, is, too often, responsible 
for the conditions which make the aw- 
ful destruction possible. 
Worse yet and wholly inexcusable, 

is the damage done by the fire-bug, 
who, in order to clear a brushy hill- 
side or remove thick timber in a can- 
yon, deliberately sets fire to the coun- 
try to facilitate prospecting work. 
Thousands of acres of most valuable 
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timber have been burned in this way, 
to the inestimable damage of the min- 
i@andustry. The anxious but unprin- 
cipled seeker for a mine lets selfish- 
ness blind him to the best interests of 
the community. For a temporary per- 
sonal convenience he does that which 
may render his mine, if he find one, 
practically valueless, because he de- 
stroys the supply of timber upon 
which, very likely, hinges the question 
whether or not the property may be 
profitably worked. Such a person is 
unworthy the name of a prospector ; he 
is a disgrace to the honorable class of 
men, among whom he intrudes him- 
self. No penalty too severe can be 
imposed upon such malicious miscre- 
ants. 

In the vicinity of almost every min- 
ing camp the naked hillsides testify 
to the fearful destruction wrougt in 
the early days. Where formerly the 
mountains were covered with forests, 
they are now denuded. Favored spots 
may be seen, whereon a limited growth 
of seedlings and saplings proves na- 
ture’s efforts to restore normal condi- 
tions, but many years must elapse ere 
her object can be attained, even with 
all the care and assistance forest re- 
serve methods may render. In the 
meantime, the mines near by must, at 
great cost, draw upon distance sources 
of supply for such timber as is neces- 
sary to their continued operation. 

It would appear idle to furnish ex- 
amples, but an illustration is found 
near Virginia City, Mont., towards 
the head of Alder Gulch, once famous 
as the richest placer mining camp of 
the time. Producing mines are in act- 
ive operation there,, and development 
is progressing in niany lode claims. 
But there is a shortage of forest prod- 
ucts. Wood for fuel can not be gath- 
ered in quantities sufficient to meet 
the actual demand for more than a 
year or so longer, while timbers for 
underground work must be hauled 
long distances, and even then the ma- 
terial is very inferior. The stand of 
the scrubby timber now being utilized 
at great cost will be wholly inadequate 
unless the most rigid economy be ex- 
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ercised in the use of the limited sup- 
ple at present available. Electricity 
generated by water power at remote 
points must supplant steam as motive 
power, and every device for restricting 
the use of timber about the mines must 
be resorted to or a permanent shut- 

down on account of lack of timber will 
result. And this economical use must 
be supplemented, too, by the most care- 
ful protection and husbanding of the 
young growth now struggling for a 
start on the cut-over and fire-swept 
areas. There will be a large amount 
of small stuff suitable for lage ing and 
similar material on these tracts within 
a comparatively short time, but if cut- 
ting and culling be allowed to be done 
without restriction or proper supervi- 
sion, what now promises to be a fairly 
good timber supply will be utterly de- 
stroyed before the day of its real util- 
ity arrives. Originally there was an 
abundance of good timber in that lo- 
cality, and had forestry methods pre- 
vailed there during the forty years of 
the camp’s existence, there would be 
enough yet for all legitimate needs and 
the miners would not be threatened 
with a timber famine. 

The quartz-mining region around 
Silver City and Le Lamar in Idaho 
affords another case to illustrate the 
injurious effects of thoughtless extrav- 
agance in the use of timber in the pi- 
oneer days. Had the timber which 
nature placed there been economically 
used and care taken to prevent fires 
while the renewal of the forests was 
in progress, there would have been no 
shortage, but, as things are, coal must 
be used for fuel for domestic pur- 
poses, power for the mines is derived 
from the large electric plants at Swan 
Falls of the Snake River that cost over 
$3,000,000, and timber for under- 
ground use must be transported to 

the mines by rail and wagon from 
the forested areas of central Idaho 
and Oregon. 

Everyone familiar with placer work 
in any long established camp has heard 
the general complaint, “The climate 
must be changing, for water gets 
scarcer. and (scarcer every) year 
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Streams which formerly furnished am- 
ple water for the working of extens- 
ive properties during the full open sea- 
son a few years ago are now without 
a sufficient flow for more than a few 
weeks run in the claims. The unof- 
fending climate is held responsible for 
all this. We might paraphrase and 
say, “Oh! Climate, what sins are com- 
mitted in thy name!” 

The true reason for the unfortun- 
ately changed situation is not far to 
seek. The mountain slopes once for- 
ested, now denuded, tell the tale of 
repeated fires and the consequent re- 
duced water-storing capacity of the 
country drained by the streams from 
which the placer miner’s ditches used 
to be so well supplied. 

These deplorable conditions, men- 
acing as they are to the prosperity of 
every quartz and placer miner, prove 
the importance, aye, the absolute ne- 
cessity, of preserving the forests if 
mining is to continue to hold its ex- 
alted place among our industrial pur- 
suits. 

Protection from fire is the great es- 
sential in forest reserve work at the 
present time, but there are other mat- 
ters connected with the preservation 
of the forests almost equal in import- 
ance; timber should be economically 
used to avoid depleting the supply un- 
necessarily, and where cutting is done 
it should be so conducted and the re- 
fuse resulting should be so disposed of, 
as to do the least injury to the remain- 
ing forest growth and the leave the 
cut-over tract in such condition that 
another crop for the use of consum- 
ers yet to be shall be assured. ‘The 
entire population is interested in these 
vital questions, but “whatever is ev- 
erybody’s business is nobody’s busi- 
ness,” and so long as the public gener- 
ally is responsible for the protection 
of the forests, just so long will they 
be without an efficient shielding hand 
and left to the ravages of fires and 
wanton despoilers. 

The proper safeguarding of the for= 

ests requires that the duty be per- 

formed by persons specially designated 

for the purpose. This is sought to 
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be accomplished through the mainte- 
nance of a corps of forest officers to 
whom is intrusted the execution of the 
law and the rules and regulations gov- 
erning forest reserves. The forest re- 
serve system in the United States was 
inaugurated but a few years ago; it 
is yet in the formative stage, but al- 
ready its beneficent purposes are rec- 
ognized and the wisdom of its found- 
ers is proven beyond controversy. ‘The 
system in providing for the creation of 
forest reserves does not sontemplate 
the locking up of the timber from the 
people ; on the contrary, the forests in 
the reserves are at all times open for 
the satisfying of the legitimate needs 
of the public. Instead of withhold- 
ing timber from use the true forester 
encourages the removal of all mature 
stuff and dead material not only to 
meet the present needs of consumers, 
but to make room for and stimulate the 
young growth and thereby assure a 
supply for the future. 

Timber may be secured from forest 
reserves in two ways; by purchase, if 
it be wanted for corporate use or for 
speculative purposes, and under what 
is known as the “free use privilege,” 
if it be required by an individual for 
his personal use. Any person may get 
whatever timber he requires to satisfy 
his personal needs free of charge. Thus 
the prospector or individual miner may 
obtain whatever he needs for the con- 
struction of his cabins, for domestic 
use, or for the development of his min- 
ing property, entirely without cost. 
But, as any other conservative yet lib- 
eral owner of timber would do under 
like circumstances, the Government 
will insist that whoever wants timber 
must ask for it, that he take no more 
than he needs, that cutting be so done 
that the least damage shall be inflict- 
ed on the remaining timber, and that 
the refuse resulting from his work be 
so disposed of that its agents, the for- 
est officers, can burn the same at the 
proper season and reduce to a mini- 
mum the danger from the spread of 
fires. Certainly these requirements are 
so reasonable that no sane man can ob- 
ject to them. And then, too, the pro- 
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cedure is simple. Application for 
what is wanted is made to the nearest 
forest officer, who, with the applicant, 
goes to the locality where the timber 
is found and marks out what is to be 
cut. Permit to cut is thereupon issued 
by the proper authority and the appli- 
cant cuts and removes his timber and 
piles up ready for burning the refuse 
resulting from his work. For large 
quantities of timber wanted under the 
free use privilege, the Secretary of the 
Interior issues the permit, but for 
amounts where the stumpage value is 
$20 or less, the superviser of the re- 
serve issues the permit. It must not 
be inferred that the fixing of a stump- 
age value for timber cut under the 
free use privilege implies any cost or 
expense whatever to the consumer. 

The applicant gets what he “asks for 
without a cent of expense in any way 
or form. The valuation is merely for 
the convenience of forest officers in de- 
termining the value of timber taken by 
the people under this “free use privi- 
lege.” It will thus be seen that the 
Government has most scrupulously 
guarded the interests of the individual, 

the prospector or other poor man, who 
is struggling to maintain himself. But 
the “free use privilege” is restricted to 
individuals; if timber is needed by a 
corporation it must be purchased. Con- 
gress in the enactment of the forest 
reserve law very wisely and very just- 
ly held the view that, while the indi- 
vidual striving to improve and develop 
his claim or other property is entitled 
to every encouragement, the aggrega- 

tions of capital represented by cor- 
porations are -able to pay for what 
they need in their enterprises. And 
again, too, if timber is wanted for 
speculative purposes, for sale to third 
parties, as for instance, if it is de- 
sired by a saw mill operator, it must 
be purchased. 

In sales of timber from a forest re- 
serve the requirement relative to cut- 
tingand disposing of refuse are sim- 
ilar to those in “free use’ cases, but 
the price to be paid is determined by 
forest officers and depends upon the 
situation, condition, and character of 
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the timber the same as in sales made 
by one private person to another. Ap- 
plication for sale may be made by any 
one at any time. The amount that may 
be purchased is only limited by the 
amount available in the reserve, keep- 
ing in mind danger of impairing its 
capacity to subserve the great pur- 
poses for which it was established. 

Foreseeing the necessity of having 
all undertakings within forest reserves 
carried on in such manner that they 
should not defeat the very purposes 
of the law, Congress gave the Sec- 
retary of the Interior power to regu- 
late the occupancy and use of reserves. 
Whenever the construction of a road, 
a telephone line, or a ditch, or anything 
of the kind is desired, or if it be the 
wish of any one to start a store or oth- 
er business establishment, the Secre- 
tary requires that proper application 
for the privilege be presented and 
proper permit therefor be granted be- 
fore the thing asked for may be done. 
There is no cost or expens involved; 
all is free to the applicant. The reg- 
ulation is imposed to prevent the ex- 
istence in the reserves of what might 
be most highly detrimental to them. 
Without such supervisory control, 
the. forest reserves would be only a 
name, their administration a laughing 
stock, and the law a nullity. 

It is often objected that the methods 
prescribed relative to securing timber 
or obtaining a permit for a_ special 
privilege are cumbersome and involve 
unnecessary inconvenience and delay; 
in other words, that there is so much 
“red tape’ in the forest reserve busi- 
ness that consumers are practically de- 
nied the benefits which Congress in- 
tended should be enjoyed under the 
reserve system. The objection is more 
specious than sound. Whenever it is 
the puropse to run a tunnel or sink a 
shaft for development, or to extend 
the workings of a property in extract- 
ing ore, it is known beforehand that 
timber will be needed for such under- 
ground work; if the construction of 
a mill is contemplated, the first thing 
to look for is suitable material; if a 
steam power plant is to be operated, 
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above all fuel must be provided. This 
timber question in all such matters 
is fundamental and should, it would 
seem, receive primary consideration. 
The prudent manager of a mine in a 
forest reserve would, therefore, make 
provision for timber at the very be- 
ginning of his preparations for any 

such proposed undertaking, by sub- 
mitting proper application for the 
amount which he estimates will be 
required to serve his ends. And the 
same for any special privilege. Let 
the application be made for what it 
is expected will be wanted, at the very 
inception of the enterprise. An appli- 
cation costs nothing, neither does it 
bind the applicant to take what is asked 
for; it is merely a preparatory, often 
a precautionary step, and if ultimately 
it be found necessary to abandon the 
plan, if circumstances make it need- 
less to secure the timber or to obtain 
the privilege, no harm has been done 
by the application and the negotiations 
initiated by it may be suspended or 
finally dropped. If, on the other hand, 
what was applied for should be really 
needed, the timely application prepares 
the way for the utilization of that 
which was asked for at the appointed 
time and place. Experience has dem- 
onstrated that the exercise of common 
business forethought will enable all 
parties in a forest reserve to get what 
they are legitimately entitled to re- 
ceive before the time for its use is 
reached. There need be no delay or 
inconvenience on account of reserve 
regulations. 

‘Miners are more prone to be careless 
in respect of these matters than most 
other people, and consequently from 

them come the bitterest criticisms 

when they are first brought in con- 

tact with the regulations. The ex- 

planation is simple. For fifty years 

the miners of the west have followed 

the suggestions of their will; they 

have cut and slashed the forests un- 

restrained; they have taken without 

let and destroyed without hindrance. 

Unfamiliar with the new order of 

things, they look upon the country 

which their energy and fortitude re- 
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claimed, as their own by right of dis- 
covery and exploration, and they very 
naturally regard any limitation of the 
privilege of. cutting timber of doing 
anything else as they please, when 
they please, and where they please, as 
an infringement of an_ inalienable 
right, and they resent it accordingly. 
That such position, while natural un- 
der the circumstances, is a mistaken 
one is apparent to any right thinking 
person, and none is quicker to realize 
his error than the bona fide miner him- 
self. When once he appreciates what 
the innovation is intended to accom- 
plish, he promptly adapts his affairs 
to the new regime without damage or 
serious inconvenience to himself or his 
interests. The honest miner who in 
good faith is developing or working 
his property encounters no real diffi- 
culty when he confronts the forest re- 
serve law and regulations; but it is 
the stake locater and the person who 
seeks fraudently to secure a body of 
timber under a pretended mining loca- 
tion, that meet with insuperable obsta- 
cles to the attainment of thier un- 
worthy objects. What mine owner 
when looking for timber in the vicin- 
ity of his claim has not found the best 
and most accessible supply covered by 
invalid locations made by some unscru- 
pulous grafter for no other purpose 
than to “hold up’* the legitimate miner 
and compel him to purchase a worth- 
less claim in order to secure timber 
to which he is lawfully entitled with- 
out money and without price. These 
hold-up schemes are common, but al- 
most daily in the forest reserves they 
are being thwarted by the watchful- 
ness and zeal of forest officers and 
timber involved in them made available 
for use by those actually needing it 
for legitimate purposes. Nothing is 
more detrimental to the true miner’s 
best interests than speculative loca- 
tions. At the first indication of a pros- 
pector’s having made a valuable dis- 

covery, every inch of surrounding 
ground, every mill site in the vicinity, 

every foot of desirable dump ground, 

every acre of timber for miles around, 

is seized and staked off by the specu- 
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lator, the kid glove prospector, for the 
purpose of blackmailing the man 
whom the Government wishes to en- 
courage, the man who by his labor 
and skill is honestly striving to ad- 
vance the country’s welfare. 

While reserve officers are protecting 
the forests from damage by fire and 
from spoliation, they are at the same 
time vigilant to guard the Government 
against fraud in the legitimate loca- 
tion, occupancy and use of pretended 
claims by persons who from selfish 
and sinister motives attempt to evade 
the law relative to the acquisition of 
title to mineral land. The prospector 
or miner who in good faith is pursu- 
ing his vocation receives every assist- 
ance and encouragement from forest 
officers; they facilitate his operations 
and while doing so fight off the vam- 
pires that would bleed him to death. 

Where a forest reserve is established 
in a mining locality, as soon as the 
novelty of the situation wears away 
and the reserve law and regulations 
are fairly understood, opposition on 
the part of the law-abiding, law-lov- 
ing elements of the population ceases 
and amicable concert of action for the 
common good is established and har- 
moniously maintained. The rogue, 
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however, finds his nefarious schemes 
balked and he is loud in denunciation 
of the forest reserve system and its 
officers. It is aptly written: 

“No thief ere felt the halter draw 
With good opinion of tre law.” 
The honest prospector and the bona 

fide miner have nothing to fear from 
a forest reserve. It is established for 
the advancement of their interests, to- 
gether with the promotion of the gen- 
eral welfare. Examined comprehen- 
sively, the relation of forest reserves 
to the mining industry appears so in- 
timate, the success of the one so di- 

rectly interwoven with the continued 
prosperity of the other, that the pos- 
sibility of a real antagonism between 
them cannot be entertained. The for- 
est reserve system has come as a per- 
manent benefactor of the mining in- 
dustry and there is every incentive for 
miners to give it their loyal support. 
Forest officers in the administration of 
reserves will labor for the common 
good of all, and reciprocally, miners, 
as active and efficient friends, may co- 
operate in the achievement of the no- 
ble objects alike beneficial to them- 
selves and conducive to the public 
weal. 

FOREST MANAGEMENT IN 
MINNESOTA 

The Pine Lands of the Chippewa In- 
dians Being Made Remunerative to Them 

The Minnesota Forest Reserve 
stands alone as the only forest reserve 
ever created by an act of Congress, 
not by Presidential proclamation. Ex- 
ecutive authority is limited to those 
public lands which have not been 
otherwise appropriated. The Minne- 
sota reserve is a part of the land for- 
merly set aside for the Chippewa In- 
dians, and hence was not public land 
subject to Presidential action. It 
passed a law in 1902, known as the 

“Morris Bill,” regulating the sale of 
the pine timber on the 3,000,000 acres 
ceded to the government by the In- 
dians, and setting aside 225,00 acres 
of it as a forest reserve. 

In addition, certain specified tracts 
and all the islands in Cass and Leech 
lakes were reserved as Indian lands, 
together with 6,400 acres more to be 
designated by the Bureau of Forestry 
and reserved absolutely from both sale, 
and settlement. Of the 225,000 acres 
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200,000 must be selected from land 
classed as “pine land’ and the re- 
maining 25,000 acres from land clas- 
sified as “agricultural land.” ‘The se- 
lection of all this was also assigned to 
the same bureau. The 6,400 acres 
chosen lie along the east and south 
shores of Cass Lake, and all around 
an arm of this lake extending south- 
ward, called Pike Bay, and four or 
five small lakes immediately south of 
it. Nature has made the locality ex- 
ceedingly attractive, and reserving it 
from the ax and settlement will keep 
from destruction the wilderness beauty 
of these lakes, set in forests of virgin 
pine. 

Of the 225,000 acres, the bureau has 
already selected 105,000, lying in a 
fairly compact body northeast, east, 
and southeast of Cass Lake. The se- 
lection of the remaining 120,000 acres 
awaits the completion of the Indian 
allotments to be made in that region, 
and the delineation by the War De- 
partment of the exact flowage lines 
for the areas that will be submerged 
when the water reaches the legal 
height behind its two dams, already 
constructed. 

The law requires that on the 200,- 
000 acres of pine land 95 per cent of 
the pine should be immediately cut, 
leaving 5 per cent for reforestation. 
Far better results would have followed 
had the law provided for the protec- 
tion from cutting of 25 or 30 per cent, 
but the 5 per cent was all that could 
be obtained at the time the Morris bill 
was passed. 

The law of 1889 provided for the 
sale of the land and the pine at the 
same time. 
ated the two. The pine was to be sold, 
but the denuded land was to be class- 

ed as agricultural and to be opened to 

homestead sale and settlement, except 

the portion destined for a forest re- 

serve. Great care was taken to pre- 

scribe such methods of sale as would 

permit the realization of the highest 

possible price for the timber, the pro- 

ceeds from the sale of which were to 

go to the Indians. Briefly put, there- 

fore, the intent of the law was to se- 
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cure for the Indians the. full market 
price for the timber sold, to provide 
against the destruction of a forest part 
of which might advantageously be 
made permanent by leaving a smali 
percentage of the merchantable trees, 
and to open to agricultural use the 
land suitable for this purpose. 

The pine timber on the 105,000 acres 
already selected by the bureau has 
been sold, subject to the 5 per cent 
reservation clause. It brought a bet- 
ter price than did similar timber out- 
side the reserve, sold without such 
restrictions. The bureau has marked ~ 
on 50,000 acres left standing, and the 
work of marking the remainder is rap- 
idly going forward. It is estimated 
that it will require three or four years 
to remove the timber from the lands 
already selected, and that it will be 
seven or eight years before the tim- 
ber of the whole 200,000 acres is re- 
moved. 

In the meantime, the bureau has 
performed its duty under the law 
carefully, and as expeditiously as pos- 
sible. It located the reserve on the 
headwaters of the Mississippi, where 
it will most effectively serve its func- 
tion. ‘The location of the 6,400 acres 
comprising the 10 sections reserved 
from sale or settlement is also con- 
ceded to be the most advantageous 
possible. The agents of the bureau 
have more than half finished marking 
the 5 per cent of trees to be left on 
the first selection, and in this work 
will easily keep ahead of the lumber- 
ing under the sales that have been 
made. 

With the question of what further 

equitable claims against the govern- 

ment the Indians may have, the Bu- 

reau of Forestry of course has nothing 

to do. Whether the large cash ad- 

vance already made to the Chippewas 

will be considered an offset in whole 

er in part against the value of the 

lands now withdrawn from them is 

a question for Congress to decide. The 
policy followed in the past justifies 

the anticipation that the Chippewas 

will be amply remunerated for these 

lands and the small 5 per cent of tim- 
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ber on them that the government has 
now reserved for its own use. Al- 
ready under the Morris act of 1902 
they are receiving for their timber 
alone more than both the timber and 
the land would have brought them un- 
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der the law of 1889. This is true not 
only of the 225,000 acres in the re- 
serve, but of the»whole forested part 
of their 3,000,000 acres of ceded land. 
In addition, their forests are protected 
from damage by fire as never before. 

THE SACRAMENTO VALLEY 

Board of Trade Calls Attention to Immense 

Agricultural Developments Possible, and Irri- 

gation Projects that are. Being Forwarded 

|‘ the Sacramento Valley, Califor- 
nia, great irrigation systems are 

being built which will add within the 
next few months half a million acres 
to the irrigated area of this country. 
-During the past two or three years 
this great valley has been the scene 
of elaborate irrigation surveys by the 
United States Agricultural and Inte- 
rior Departments, and the abundarice 
of water supply and comparative 
cheapness of application have been 
commented on at length in exhaustive 
official reports, which have spoken in 
high terms of praise of the productive 
capabilities of Sacramento Valley soil 
and climate and the immense wealth 
certain to be created by the develop- 
ment of irrigation systems. It is said 
that the National Government has now 
in contemplation an immense irriga- 
tion project for the Sacramento Val- 
ley, but the people of California are 
not waiting on National enterprise. 

At the present time three great sys- 
tems are under construction in this 
valiey. One of these, the Central Ir- 
rigation Canal, was started as a district 
enterprise several years ago, but like 
many other district irrigation projects, 
started under California’s irrigation 
laws, it has been the subject of con- 
tinuous litigation, and work was dis- 
continued for years. At the present 
time work is being prosecuted, and it 
is expected that water will soon be 
running. This canal is 60 feet wide, and 
will irrigate 200,000 acres of land, 

while it may be extended to water mil- 
lions of acres. Its source of supply 
is the Sacramento River. 

Another great system just nearing 
completion is the Yolo County Consol- 
idated Canal, which diverts the waters 
of Cache Creek and will irrigate roo,- 
ooo acres of land lying in Yolo and 
Solano Counties. This canal is con- 
structed by a private corporation. It 
is forty feet wide and carries water 
to a depth of six feet. A notable fea- 
ture of this system is the fact that the 
source of Cache Creek is Clear Lake, 
a mountain reservoir covering eighty 
square miles and having vast storage 
possibilities. This project was serious- 
ly considered by government experts 
as the initial undertaking of the gov- 
ernment under the National Irrigation 
Law. Water was turned into this 
canal October 8, and the event was 
marked by a great celebration at the 
town of Winters, near the course of 
the artificial stream. 

Another irrigation celebration of 
equal importance was held a week 
earlier at Gridley in Butte County, and 
marked the breaking ground for the 
Butte County Canal, which will divert 
the waters of Feather River and cover 
at presentanarea of 215,000 acres. This 
system is capable of vast development, 
as the Feather drains an area of ap- 
proximately 4,000 square miles with 
an annual rainfall ranging from 30 to 
60 inches. This canal may be made 
to irrigate all the lands lying between 
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the Feather and the Sacramento from 
the point of diversion southward, an 
area of 700 square miles. It, too, is 
built by private capital. 

The development of these great ir- 
rigation systems is worthy of note, 

both on account of the magnitude of 
the enterprises themselves and because 
of the conditions in the territory cov- 
ered. The Sacramento Valley has an 
annual rainfall of from fifteen to thir- 
ty inches, and is far from being an arid 
or even semi-arid region, notwith- 
standing the dry summers which pre- 
vail in California. The lands that will 
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be watered by these canals have for 
half a century produced crops. Wheat, 
barley, vegetables, and fruits are 
grown. Some of the largest orchards 
in California are here, as well as 
some of the largest grain ranches in 
the world. 

One of the first effects of the intro- 
duction of irrigation on a large scale 
will be to induce the subdivision of 
these great grain ranches into small 
farms and the transformation of a 
grain country, but sparsely inhabited, 
into a land of diversified crops and 
many homes. 

RECENT PUBLICATIONS 
“Boundaries of the United States and of 

the Several States and Territories.” By 
Henry Gannett. Third Edition, Bulletin 
No. 226, Series F, U. S. Geological Survey. 
"45 pp., 54 plates, including maps, charts, and 
diagrams. Washington, Government Print- 
ing Office, 1904. 

In addition to the value of such a pub- 
lication as this in the way of defining geo- 
praphically the boundaries of the United 
States, and of all States and Territories, 
there is an added value in the history of 
events which led to changes in territory. 
Treaties, charters, and statutes which have 
had bearing on boundary lines, are cited, 
and interesting historical changes reviewed. 
It is a very handy history, chronicling the 
territorial development of the United States, 
and furnishes the historical student with a 
classified list of treaties and charters which 
have led to the accession of territory. The 
work was first published in 1885; a second 
edition, much enlarged, was issued in 1900; 
and the demand has been such as to warrant 
the publication of this third edition. 

“Eeonomic Resources of the Northern 

Black Hills.” By J. D. Irving, with contri- 

butions by S. F. Emmons and T. A. Jagger, 

Jr. Professional paper No. 26, U. 5. Geo- 

‘logical Survey. 222 pp., 20 plates, includ- 

ing maps. Washington, Government Print- 

ing Office, 1904. 
Two parts are included in this publica- 

tion, a general geological review of the 

region, comprising the first and introduc- 
tory part, and followed by a complete re- 
view of the mining geology. The report 
should be of considerable value to engineers 
and miners, as offering an authoritative 
compilation of the region’s mineral resourc- 
es, with maps indicating the distribution of 
ores, and charts illustrating analyses of ore- 
bearing rocks, with descriptions of specified 
and sample regions, the whole forming a 
great mass of valuable data to the engineer, 
geologist, or expert. 

“Twelfth Annual Report of the Bureau 
of Animal Industry for 1903.” 618 pp., il- 
lustrated. Washington, Government Print- 
ing Office, 1904. 

The Bureau of Animal Industry have di- 
rected an active campaign against impure 
meat-food, through inspection of annual 

food products, investigation into proper 

methods of raising stock, prevention of dis- 

eases of the same, methods for proper 

manufacture of foodstuffs allied to stock, 

compilation of statistics on the above 

subjects and their relation to sim- 

ilar industrial lines in foreign coun- 

tries, and in the broad field of investiga- 

tion, research, and administration. Their 

twelfth annual report is a digest of the 

work accomplished in the fiscal year Just 

past, and there is a widely diversified lot of 

interesting articles, and a mass of data con- 

cerning its work. 



The American Sportsman's Library 
Under General Editorship of CASPAR WHITNEY 

The only Library of Sports Adapted to the American Reaaer 
Complete in 20 volumes, at $2 net per volume 

A partial list of Contributors includes 

Theodore Roosevelt, Dean Sage, Edwyn Sandys, Charles F. Holder, 
F. S. Van Dyke, L. C. Sanford, James A. Henshall Owen Wister, 

The volumes are illustrated by such artists as 

A. B. Frost, Carl Rungius, L. A. Fuertes, Charles L. Bull, Martin 
Justice, C. F. W. Mielatz, and Tappan Adney. 

Published in two series of 10 volumes each, all uniform, the whole set isa remarkable 
epitome of outdoor life, dealt with authoratively, yet in simple and untechnical lan- 
guage, and in each volume will be found much to interest and instruct the general reader 

Of the First Series, those The Big Game 
now ready are: || Hishes, Of | tie 

The Deer Family | c= =| United States 
By Theodore Roose- By Charles F. Hol- velt and others. [1- der. Illustrated by 
lustrated by Carl Chas. F. W. Mielatz 
Rungius, with maps and others. 
by Dr. C. Hart Mer- 

ria m. 

Salmon and Trout 
By Dean Sage. W.C. 
Harris, and H. CG 
Townsend, Illustra- 
by A. B. Frost and 
others. 

Upland Game Birds 
By Edwyn Sandys 
and T.S. Van Dyke. 
Illustrated by L. A. 
Fuertes, A.B. Frost, 
C.L. Bulland others 

The Water-Fowl 
Family 
By L. C. Sanford, L. 
B. Bishop and T. S. 
Van Dyke, illustra- 
ted by A. B. Frost, 
L. A. Fuertes, and 

To be ready in the Fall 

The Bison, Musk 
Ox, Sheep and 
Goat Family 
By George Bird 
Grinnell, Owen 
Winster,and Caspar 
Whitney. Illustra- 
ted by Carl Rungius 
and others. 

Cougar, Wild Cat, 
Wolf and Fox 

With many illustra- 
tions. 

The Bear Family 

- By Dr. C. Hart Mer- Cc. L. Bull. riam. Tilustrated 
Bass, Pike, Perch, Oa neoeideasd 
and Others aaa 
UE ria A. Be Guns, Ammunition all, =) 1D us- 
rated by Martin and Tackle 
ustice and Charles By A. W. Money and 
F. W. Mielatz- others. Illustrated, 
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THE NATURE LIBRARY 
TEN SUPERB VOLUMES 

In the 4,000 pages of these books there are 300 full-page color plates, 450 halftone photographs, 
and 1,500 other iflustrations, making this set one of the richest publications pictorially ever issued. 
As most of these pictures are photographs from nature, with the exact colors and tones of the 
living objects, they have a value and a fidelity unique 

in a work of this kind. "The photographers went 

Among the Wilds 

and Secret Places 
of nature, and they show you many curious things never 

before presented with <« true-to-life ’’ accuracy. 

A plan to make nature study fascinating and nature 

books absorbingly interesting was followed by the authors 

of this beautiful library, and the result is an entirely 

gratifying success, to which educators as well as general 

readers warmly testify. 

Every one is interested in nature, or should be. If" 

you are interested, you can find no better companion- 

‘*As necessary as the dictionary, ship than these books, that treat so intimately animals, 
and far more interesting. ’’ 

flowers, birds, fishes, moths, butterflies, insects, etc., 

and impart their information so delightfully. If you are not interested in nature, you cannot 

help being interested in these books, and they will wake the imagination you have allowed to 

sleep, and restore you to the joy of the,open. 
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with street and number 
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handsome booklet described above. You will enjoy reading it 
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Foresters and Inspectors Wanted for the 

Philippine Forestry Bureau 

The salaries of Foresters, Assistant Foresters 
Inspectois, and Assistant Inspectors range from 
$1,200 to $2,400 per year’ Actualand necessary 
traveling expenses to and from the scene of 
field work are allowed, and while in the field 
one dollar gold per day is allowed for subsistence. 

There are a number of vacancies in the dif- 
ferent grades, and good men are urgently need- 
ed for this interesting and important work. 
The work of the Foresters is, to a large ex- 

tent, technical; that of the Inspectors more 

administrative and less technical. 
Examinations will be held in different parts 

of the United States about July 1 and Novem- 
ber I. For detailed information apply to the 
Bureau of Forestry, Washingtou, D.C., or to 

the Bureau of Insular Affairs, War Department 
Washington, D. C. 

Foresters and Inspectors now in the Philip- 
pine forest service and having from two to 
three and a half years’ service, find the work 
very attractive, instructive and healthful. 

Copies of the Philippine Civil Service Man- 
ual may be obtained from the Bureau of Insular 
Affairs, War Department, Washington, D. C. 

The reports, bulletins and other applicat ons 
of the Philippine Forestry Bureau should be 
read by all desiring to enter the service. Copies 
may be obtained by addressin the Forestry 
Bureau, Manila, P. I. 

Don’t go hunting without 

Marble’s Waterproof Matchbox 
and 

Marble’s Safety Pocket Axe 
The combination makes camp fire and comfort 
possible in any weather. 

f necessary additions to 
Not pretty toys but 

every hunter’s kit. They 
are life savers in forest or on plain. Match- 

box guaranteed watertight 50 cents. Axe 

hand made from razor steel, with 
hard rubber grip $2.50. Axe weichs 

20 oz. Catalogue of extra quality 
sportsmen’s goods, for the ask- 

ing. Marble Safety Axe Co., 
Dept B Gladstone, 

Michigan. 

Learn Advertising at Home 
f Send 10 cents, stamps or silver. for sample 
H copy White’s Class Advertising. Tells 
7 how to advertise to reach rural peop e. 

‘ Frank B. White, Counselor at Advertising 
Em At it 17 Years 900 Caxton Bidg., Chicago 

“LAND SCRIP” 

Safe, quick, economical method of acquiring 
government land. \ 

HUGO SKABERG, Raton, N. M. 

ADVERTISERS 

FIND 

FORESTRY AND IRRIGATION 
A GOOD MEDIUM 

LAUGHLIN 
FOUNTAIN 

PEN 

The Best at Any Price 
Sent on approval to 
responsible people. 

Ts A Pocket Companion of 
never ending usefulness, a 
source of constant pleasure 
and comfort. 

To test the merits of 

Forestry and Irrigation 
as an advertising medium 
we offer your choice of 
these popular styles super: | 
ior to the 

$3.00 
grades of other makes for 

only ] 

a 1 1 

Unconditionally Guaranteed 
Pre-eminently Satisfactory. 

Try ita week, if not suited, 
we buy it back, and give you 
$1.10 for it (the additional ten 
cents is to pay for your trouble 
in returning the pen). Weare 
willing to take chances on you 
wanting to sell; we know pen jy 
values—you will when you 
have one of these. I 

Finest quality hard Pararub- } 
ber reservoir holder, 14k. Dia- { 
mond Point Gold Pen, any | 
desired flexibility in fine,med- } 
ium or stub, and the only per- 
fect ink feed known to thesci- 
ence of fountain pen making. 

Sent postpaid on receipt of $1.00 
(Registration, 80 extra.) 

This great Special Offer is 
WA good for just 30 days. One of 

} our Safety Pocket Pen Hold- 
ers free of charge with each 
pen. 
Remember—There is No 

“just as good’’ as the Laugh= 
lin: insist on it; take no 

Hy chances. E 
State whether Ladies’ or 

Gentlemen’s style is desired. 
Illustrations are full size of 
complete article. Address 

LAUGHLIN & CO., 

841 Griswold St. 

Detroit, Mich. 
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READ 

Irrigation in the United States 
By aes HAYES NEWELL 

Chief Engineer U.S. Reclamation Survey 

The book of authority on the most logical ex- 
pansion question before our people. 

Price $2.00, postpaid to any address. 

Address: FORESTRY AND IRRIGATION 

Washington, D. C 

Foresters and Botanists will find profit and 

pleasure in 

Important Philippine Woods 

The standard reference book for Philippine 
forests. By Capt. G. P. AHERN, Chief of Philip- 
pide Forestry Bureau. 42 large colored plates. 

Price, $3.00. 

Forestry and Irrigation Book Dept. 

50 YEARS’ 
EXPERIENCE 

TrRavE Marks 
DESIGNS 

CopyYRIGHTS &c. 
Anyone sending a sketch and description may 

quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly confidential. HANDBOOK on Patents 
sent free. Oldest agency for securing patents. 
Patents taken through Munn & Co. receive 

special notice. without charge, in the 

Scientific American, 
A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms, $3 a 
year; four months, $1. Sold by all newsdealers. 

MUNN & Co,36t2:scea, New York 
Branch Office, 625 F St., Washington, D.C 

RIVERSIDE FOUNDRY AND MACHINE WORKS 
SOLE MANUFACTURERS OF 

WHILMER 
Deep Well Pump Head 

New Design in Pump Construction 

Uniform Flow of Water . 

in Power 
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. Few Working Parts. 

Saving of 30 to 40 per cent 

Write for full information 

WORKS AND OFFICE 

RIVERSIDE, CALIFORNIA 
Ln @ +2 



WHITE PINE =: 
Seeds and Seedlings 

for Forestry Purposes 

THOMAS MEEHAN & SONS, Inc., Dreshertown, Penn. 

Nursery Lane 

Nurserymen and Tree Seedsmen. 

ADVERTISERS 

FIND 

FORESTRY AND IRRIGATION 

A GOOD MEDIUM 

RETORTS and APPARATUS 
Patented in U. S. and Canada, 

TO COLLECT 

WOOD ALCOHOL 

ACETIC ACID". 5: 

WOOD Ol... 

TURPENTINE .... 

FROM THE SMOKE OF WOOD 

AND MAKING 45 TO 50 BUSHELS 

OF SUPERIOR 

CHARCOAL 

PER CORD OF WOOD 

PLANNED BY 

Jay: MATHIEU, Georgetown, S.C. 

the.. PAPER. 

ORCHIDS ORCHIDS 

We are the largest Orchid Growers 
in the United States)” 3342 9:, 205: 

Our Hllustrated and Descriptive 
Catalogue of Orchids is now ready 
ana may be had on application. 

LAGER & HURRELL 
SUMMIT, N. J. 

Orchid Growers 
and Importers. 

We Sell Direct to the Planter 

GRAFTED PECANS 
and all kinds of Nut Trees 

NEW PLUM, “ Maynard,” the Moneymaker 

Send for Description 

OAK LAWN NURSERY 

HUNTSVILLE, ALA. 

DID YOU EVER USE 
PRESS CLIPPINGS? 

Do you want everything printed in the news- 
paper, magaz!ne, and trade press of the United 
States and Canada on any particular subject? 

Send us your orderdescribing what you want us 
to clip, enclose $3, and we will send you our 
service for a month, mailing you daily or 
weekly all clippings found on your topic. 

We read and clip about 25,000 publications each 
month. 

MANUFACTURERS can learn where there is 
a Market for their goods and how best to 
reach it. 

BUSINESS MEN can obtain reliabletips which 
lead to business brought in on the follow-up 
plan. 

ANYONE can gather all that is printed about 
matters of immediate interest, the latest and 
best thoughts from many sources. 

United States Press Clipping Bureau 

147 Fifth Ave., Chicago, U.S.A. 

Send stamps for our booklet. 

that this publication is printed 
. on is furnished by 

R. P. Andrews & Company (Inc.), Washington 
Sole Agents in the District of Columbia for the 
West Vrginia Pulp and Paper Company, 
the Largest Manufacturers of Book Paper in 
the world. 

IF IN NEED, DROP THEM A LINE 

In writing advertisers kindly mention FORESTRY AND IRRIGATION. 



National 

Irrigation 

Association 

Chicago, New York, Washington, 
4707 Fisher Building. 17 Battery Place, 5 and 6 Glover Building. 

OP | Ce ees. 
THos. F. WatsH, Washington, GEORGE H. MAXWELL, Chicago, 

President. Executive Chairman. 
JAMES H. EcKELs, Chicago, CHARLES B. BooTHE, New York, 

Treasurer. Chairman Executive Council. 
Guy E. MircHELr., Washington, 

Secretary. 

The objects of the Assoctation, as set forth in its Constitution, are as follows: 

1. The adoption by the Federal Government of a permanent policy for the reclamation 
and settlement of the public domain, under which all the remaining public lands shall be 
held and administered as a trust for the benefit of the whole people of the United States, 
and no grants of the title to any of the public lands shall ever hereafter be made to any 
but actual settlers and homebuilders on the land. : 

2. The preservation and development of our national resources by the construction of 
storage reservoirs by the Federal Government for flood protection, and to save for use in 
aid of navigation and irrigation the flood waters which now run to waste and cause overflow 
and destruction. 

3. The construction by the Federal Government of storage reservoirs and irrigation 
works wherever necessary to furnish water for the reclamation and settlement of the arid 
public lands. 

4. The preservation of the forests and reforestation of denuded forest areas as sources 
of water supply, the conservation of existing supplies by approved methods of irrigation 
and distribution, and the increase of the water resources of the arid region by the investi- 
gation and development of underground supplies. 

5. The adoption of a harmonious system of irrigation laws in all the arid and semi-arid 
states and territories under which the right tv the use of water for irrigation shall vest in the 
user and become appurtenant to the land irrigated, and beneficial use be the basis and the 
measure and limit of the right. 

6. The holding of an annual Irrigation Congress, and the dissemination by public meet- 
ings and through the press of information regarding irrigation, and the reclamation and settle- 
ment of the arid public domain, and the possibilities of better agriculture through irrigation 
and intensive farming, and the need for agricultural education and training, and the creation 
of rural homes as national safeguards, and the encouragement of rural settlement as a remedy 

| for the social and political evils threatened by the congestion of population in large cities. 



[ROPIGAL FORESTRY AND HORTIGULTURE 
Reports and working plans for estates in Southern Florida, Bahamas, 
Cuba, Isle of Pines, Porto Rico, and neighboring regions . .. . 

The Pomelo, or Grape Fruit, the Favorite of all Breakfast Fruits, for which the 
southernmost part of the Peninsula of Florida is famous. For the produc- 
tion of this; profitablefinuit this;resion hasinosrivalyie ela irse ais eee eee 

Tropical forest lands bought and sold. Villa sites and grove land 
for sale in Biscayne Bay region. Write for prospectus. Address 

JOHN GIFFORD, Princeton, N. J., or Cocoanut Grove, Dade Co., Fla. 

J 



ORGANIZED APRIL, 1882 

First Vice-President 

Dr. B. E. FERNOW, Ithaca, N. Y. 

JAMES WILSON 
WILLIAM L. HALL 
OTTO LUEBKERT 

Charles C. Georgeson, Sitka, Alaska. 
Walter S. Fleming, Auburn, Ala. 
B. A. Fowler, Pheenix, Ariz. 
Thomas McRae, Prescott, Ark. 

W. G. M. Stone, Denver, Col. 
Walter Mulford, New Haven, Conn. 
William M. Canby, Wilmington, Del. 

Elihu Stewart, Ottawa, Ont. 
E. F. Skinner, Escambia, Fla. 
R. B. Reppard, Savannah, Ga. 
Chas. Deering, Chicago, Ill. 
James Troop, Lafayette, Ind. 

Joseph H. Burton, Abilene, Kansas. 
S. C. Mason, Berea, Ky. 
Lewis Johnson, New Orleans, La. 
Edward L. Mellus, Baltimore, Md. 
John E. Hobbs, North Berwick, Me. 
Francis H. Appleton, Peabody, Mass. 

Sir H. G. Joly de Lotbiniere, Victoria, B.C. 

Wm. R. Dudley, Stanford University, Cal. 

Thomas F. Walsh, Washington, D. C. 

Thomas H. MacBride, Iowa City, Iowa. 

INCOKPORATED JANUARY, 1897 

-THE—— 

American Forestry Association 

OFFICERS FOR 1904 

President 

Hon. JAMES WILSON, Secretary of Agriculture 

Secretary 

EDWARD A. BOWERS, New Haven, Conn, 

Treasurer, OTTO LUEBKERT, Washington, D. C. 

Directors 

HENRY S. GRAVES 
B. F. FERNOW 
F. H. NEWELL 

GEORGE P. WHITTLESEY GIFFORD PINCHOT 

Vice-Presidents 

EDWARD A BOWERS 
HENRY GANNETT 
WILLIAM S.HARVEY 

Charles W. Garfield, Lansing, Mich. 
Samuel B. Green, St. Anthony Park, Minn. 
William Trelease, St. Louis, Mo. 

Charles E. Bessey, Lincoln, Neb. 
Frank W. Rollins, Concord, N. H. 
John Gifford, Princeton, N. J. 
William F. Fox, Albany, N. Y. 
C. A. Schenck, Biltmore, N. C. 
Wm. R. Lazenby, Columbus, Ohio. 
John Fields, Stillwater, Okla. 
J. T. Rothrock, West Chester, Pa. 
George Peabody Wetmore, Newport, R. I. 
Wm. L. Bray, Austin, Texas. 
George Aitken, Woodstock, Vt. 
D. O. Nourse, Blacksburg, Va. 
Addison G. Foster, Tacoma, Wash. 
A. D. Hopkins, Morgantown, W. Va. 
Fred Weyerhauser, Chippewa Falls, Wis. 
Wm. Little, Montreal, Quebec. 
Geo. P. Ahern, Manilla, P. I. 
Wm. R. Castle, Hawaii. 
J. H. McLeary, San Juan, P. R. 

Annual Dues, $2.00. Life Membership, with exemption from further dues, $100.00 
Sustaining Membership, $25.00 a year 

FORESTRY AND IRRIGATION is the official organ of the Association, 
and sent regularly to all members 

APPLICATION FOR MEMBERSHIP 

To Mr. EDWARD A. BOWERS 
Secretary American Forestry Association 

Box 346, New Haven, Conn. 

DEAR SIR: I hereby signify my desire to become a member of the American 

Forestry Association. Two dollars ($2.00) for annual dues enclosed herewit". 

Very truly yours, 

Name- 

P. O. Address- 

_————E ss. eel
, 



W.-E. HOVE, (Re Eas AG 

335 Broadway, New York, N. Y. 

GPE TA. STkLOULS 
anon 

Vast Bodies of Timber 
In WESTERN WASHINGTON 

Northern Pacific Railway 

OPPORTUNITIES 

|Employment| |Investment | = 

P. W. PUMMILL, Dist. Pass. Agt., 711 Chestnut St., Phila. Pa. 

Send four cents for For Emigration Pamphlets 

Lewis and Clark Booklet to write toe 

A. M. CLELAND Cc. W. MOTT 

General Passenger Agent General Emigration Agent 

St. Paul, Minn. St. Paul, Minn, 

In writing advertisers kindly mention FORESTRY AND IRRIGATION. ! 



ALFALFA 
It has been discovered that the 

PLATTE VALLEY 
traversed by the 

UNION PACIFIC 
Possesses immense wealth in alfalfa—greater than all the 

grasses and clovers combined. As a source of revenue 
alfalfa exceeds all other products. Its growth is 

simply enormous. Three, and sometimes four 
cuttings are made a year. 

EVERY FARMER CAN RAISE ALFALFA 
And if he raises that, he can alsv raise cattle, 

sheep, horses and hogs. 

Tlustrated publication “Alfalfa on Union Pacific,” 
free on applicat.on. 

Inquire of 

E. L. LOMAX, G. P. & T. A , Omaha, Nebr 

The courtesy of employes on The 

California 
Limited 
1s proverbial. Politeness is a simple 

thing; but it measures the difference 

between a thoroughly enjoyable three 

days trip and one which falls far short 

of satisfaction. 

Ladies and children especially are assured 

every attention. Daily, Chicago to Los Angeles 

and Frisco. Santa Fe All the Way. 

F hlet of the train, and California trip book, address Gen. Pass. Office, 

ae Aras. Fe y., Chicago 

7) 



ESTABLISHED 1802 Biltmore | 

Forest School — 
| Gg Biltmore, N. C. 

ae ae 
Theoretical and _ practical 

instruction in all branches of 
applied forestry. 

| | for over a hundred years have been universally Course comprising twelve 

| recognized as the standard of excellence. consecutive months can be 

TREE AND SHRUB SEEDS entered at any time of the 
We aim to have the most complete assortment of year—_no vacations. 

| Native and Foreign Tree and Shrub Seeds, and . he: 
| | have collected for us annually all the sorts that Object lessons within the 

can be procured. mountain estate of George 

OUR CATALOGUE —the 103d successive annual W. Vanderbilt, COMPrsing 

edition—is the most complete, most ‘reliable and {20,000 acres, where forestry 

most beautiful of American Garden Annuals. We has been practiced since 1895 
Mail It Free. 

ee ar i RS 
| J. M. THORBURN & CO. For further information 

| | 36 Cortlandt Street . . . New York apply to 
| —_$ —$_____ dt | 6G. A. Schenck, Directora 

YALE FOREST SCHOOL 
NEW HAVEN, ..§ CONNECTICUT 

me The course of study in THE YALE FOREST 

SCHOOL covers a period of two years. Graduates 

Age of collegiate institutions of high standing are ad- 

mitted as candidates for the degree of Master of 

ay Forestry. ; 

aa {3 The Summer School of Forestry is conducted at 

Sgt Milford, Pike County, Penna. The session in 1905 

aS will open July 5th and continue seven weeks. eemnenage ie 
For further information address 

S. Graves, Director, New Haven, Conn. 

SUDWARTH PRINTING COMPANY, WASHINGTON, D. C. 
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