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FIELD &STREAM
America's Illustrated Monthly

Magazine of the Rod, Gun,

Dog, Camera, Canoe, and
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.4S~The July number was a special ADIRON-
DACK number and the August a MAINE number,
both full of valuable information and notable

issues of a notable magazine. Do not miss them!

Order of your newsdealer or of us. 10c. a copy or

81.00 for a year's subscription, including a choice

of six fine pictures worth framing, being hunt-

ng and fishing subjects by famous artists, only

to be had of us.

*5rMention this publication. Subscriptions may
start with July so as to include above three

special numbers.

Address the Publishers,

The John P. Burkhard Corporation

35 W. 21st Street, NEW YORK.

ELWOOD MEAD'S

Irrigation Institutions

A Discussion of the Economic and
Legal Questions Created by tiik

(iROWTH OF Irrigated Agricultl'kk
IN THE WF.ST.

By the Chief of Irrigation Investigations, De-

partment of Agriculture ; Professor of Insti-

tutions and Practice of Irrigation in the

University of California, and Special Lecturer

on Irrigation Engineering iti Harvard Uni-

versity.

$1.25 net (Postage 9 cts.

)

Based on twenty years' experience of the

complicated existing conditions, and of the

problems arising from tliera, not only in con.

structiou, but with reference to the all-important

questions of water rights.

The Macmillan Company
Publishers, NEW YORK
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MaLryland, St. James School

ST. JAMES SCHOOL
Individual attention to limited number of

boys with testimonials. High moral tone.
Athletic facilities.

J. HENRY HARRISON (Princeton), Head Master.

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.

HARVARD UNIVERSITY

THE LAWRENCE SCIENTIFIC SCHOOL
offers professional courses in Engineering, IMin-
ing and Metallurgy, Architecture, Landscape
Architecture, Chemistry, Geology, Biology,
Anatomy and Hygiene (preparation for medical
schools). Science for Teachers, and a course in
General Science. Students are admitted to reg-
ular standing by examination and by transfer
from other Schools or Colleges. Approved
Special Students may be admitted without ex-
aminations. New and enlarged equipment in
all departments. The Catalogue and special
circulars will be sent on application to the Secre-
tary, J. L. Love, 1G University Hall, Cambridge,
Mass.

N. S. SHALER, Dean.

THE

University of the South

Sewanec, Tennessee

^ ji ji

DEPARTMENTS
ACADEMIC
THEOLOGICAL
LAW

MEDICAL
PHARMACEUTICAL
PREPARATORY

^ ^ Jit

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 isaflforded

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

BOOKS ON FORESTRY AND IRRIGRTION
Sent Postpaid Upon Receipt of Price

FOR.ESTR.Y
Flora of the Northern U. S. and Canada,
Britton and Brown (3 vols.)

Our Native Trees, Harriet L. Keeler
North American Forests and Forestry,
Ernest Bruncken

The Adirondack Spruce, Gilford Pinchot..

Forest Trees and Forest Scenery, G.
Frederick Schwarz

West-American Cone-bearers, J. G. Lem-
mon

How to Tell tlie Trees, J. G. Lemmon
Flora of the Southern States, A. W. Chap-
man

Trees of the Northern United States,
E. A. Apgar

Elements of Forestry, F. B. Hough
Our National Parks, John Muir
Trees of New England, Dame & Brooks

89.00

2.00

2.00

1.00

LOO
.50

1.00

1.50

1.75

1.50

Studies of Trees in Winter, Annie Oakes
Huntingdon 82.25

Manual of Botany, Asa Gray 2.00

Practical Forestry, Fuller 1.50

Forest Planting, Jarchow 1.50

The White Pine, Gifford Pinchot 1.00

American Woods, Romeyn B. Hough (in

nine parts) per part... 6.00

Practical Forestry, John Gifford 1.20

A First Book of Forestry, Filibert Roth.... 1.25

Among Green Trees, Julia Ellen Rogers... 3.00

Economics of Forestry, B. E. Fernow 1.50

IR.R.1GAT10N
Irrigation in the United States, F. H.
Newell 2.00

Irrigation Engineering, Herbert M. Wil-
son 4.00

Irrigation and Drainage, F. H. King 1.50

Irrigation for Farm and Garden, Stewart.. 1.00

Irrigating the Farm, Wilcox 2.00

Irrigation Institutions, Elwood Mead 1.25

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 IrrigSLtion
Atlantic Building Washington. D. C.

In writing advertisers kindly mention Forestry and Irrigation.



KILNS AND 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

PLANNED BY

J.AJATHIEU,Oeofgetflwn,$.C.

Everyone Interested

in the mosses, hepatics, and lichens,

one and all, need

The Bryologist
a bimonthly journal freely illus-

crated with new and artistic draw-
ings and half-tone plates. It gives

keys and descriptions of difficult

genera ; also descriptions and illus-

trations of new and rare mosses.

Articles by leading specialists.

Short notessolicited from students.

It is indispensable to the working
bryologist, professional as well as

amateur. Sample copies on request.

Address

Mrs. Annie Morrill Smith
78 Orange St.. ..Brooklyn, N. Y.

Subscription, $1.00 a Year

COMPLETE FILES OF

FORESTRY AND IRRIGATION

FOR 1902

A limited number of complete volumes

(unbound) of this magazine for the past

year may be obtained from the publisher

at I1.50 per volume.

Address

FORESTRY AND IRRIGATION

Atlantic Building Washington, D. C.

50 YEARS'
EXPERIENCE

Trade Marks
Designs

, , . . Copyrights &c.
Anyone sending a sketch and description may

aulcldy ascertain our oi)inion free whetlier 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 Jltnericdn.
A handsomely illustrated weekly. Largest cir-

culation of anv scientific journal. lerms.^A a
year- four months, fl. Sold by all newsdealers.

MUNN &Co.36^«-««'-^ New York
Branch Office. 625 F St.. Washington, D. C.

OUT/' MADE FOP^ ANY PURPQ/'Er
'i^MAIJP ICE, *JOYCE,,s^;^^ ' EiL \/vc ji^J^ ^

fJJVEUOHK AND PROMPTjt:rv/.c£ MAIL OPnaS/ A JPCC/ALTY-

In writing advertisers kindly mention Forestry and Irrigation



Nature Libran
Nine Superb Large V^olumes Containing

s 3400 phages, IC-^ X 7li inches.-—
, er.cajn .\niinsi_..s

r ; ; d JLXid Gajae Fishes

BL-d Neighbors

Birds that Hunt Game Birds

Nanrres Garden 'Wild Flowers

Bird Homes
The Mushroom Book
The Butterfly Book
The Insect Book

250 plates in full color, photo-

grzLphed from the birds,

insects, flowers, fish, and

mammals themselves

400 hsJf- tones ,r^™^t-kable
photographs from life and

1200 tejrt cuts

$100
1

•»»-ith a year's subscription to the vmique and beautiful Magazine

Country Life n America

small monthly

payments

• I consider this tie be*: iiives:n-.en: ir. Xx-ks tha: 1 have e\-ex '.lade,

Marcos S. Farr i.Sc. D.>./Vxn^A'« Lmvc-rstty.

"The most clianninsr set of books I hav* in mv lihrarv."-E. A.
Bazerce-Jone*. ..«,••. Tr»K:

This is the onlv up-to-date set of books in existence which will give the beginner an immediate ac»iuaintanco with
the wild life of plaits, birds, insects, nsh, and mammals, which oifers such a fascin-iting st udy. The possession of t hoso
bcx)ks will double the pleasure vou get out of the country; they are a sort of inspired guide-Kx'>k to nature made postsiMe

cnlv bv the researches of earnest nattire-lovers and students and by the amazing de^•elopment of the modem can>eriU

How to Get the Set
We now offer a pear's svtiscriptU->n to oitr

TWIT magazine. CorxTKT Ltfe rs Avtrtca.
tojclhef u-ith the ncv Xature Library, (.nine

octavo volumes, bound in litirarr buckram
with leather title lable and cnJt topX for onlv
*il.00 with the order and *a,0O per
month for 13-; months, or §26.60 cash with
order. Mail tMs coupon to u? with oulr one
doUar, and we will send prepaid the nine
bc>;.ks. and enter vour subscription to Corx
TRY LlFZ IX AHESIOA. If, upon examina-
tion, yoa are not satisfied with the
Tolnmes. »end them bark by express,
collect, and rour payment will be re-

funded. If youarcsatifraed. complete your
payment by sondinjrus fi.OOainonthforlS'^.

months, making the total amount $2S.rO.

(Or send us g-C.SO at once, which will be .ac-

cepted as full payment.)

DOLBLEDAY, PAGE & CO., Publishers

34 Union Square, East, New > ork

CoxTXTRY Life ix America is a monthly mag-a7ine

of which L, H, Bailey is editor, devoted to every- y \

thing connected with the country and outdoi^r life, ^ ,i^ „\

It is the most beautiful magazine published,

F. I. "VHiitney, G, P. .1- T, A,, Great

Northern Railway

" There has been no number but what
has been worthy of the attention and

admiration of any person. I wish to ^^ '^^cS' V'

'

congratulate you, and believe th.tt ^^\<f^' j^"^
f'"

' Country Life ' is destined to be ^r
; ^

'
"

* *

the greatest magazine of ^r : v •^"T*

.\merica.

"

^ ., ^^.V' j."*
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PLANNED BY
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Everyone Interested

in the mosses, hepatics, and lichens,

one and all, need

The Bryologist
a bimonthly journal freely illus-

trated with new and artistic draw-

ings and half-tone plates. It gives

keys and descriptions of difficult

genera ; also descriptions and illus-

trations of new and rare mosses.

Articles by leading specialists.

Short notes solicited from students.

It is indispensable to the working
bryologist, professional as well as

amateur. Sample copies on request.

Address

Mrs. Annie Morrill Smith
78 Orange St.. ..Brooklyn, N. Y.

JBSCRIPTION, $1.00 A YEA(

COMPLETE FILES OF
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A limited number of complete volumes

(unbound) of this magazine for the past
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at $1.50 per volume.
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FORESTRY AND IRRIGATION

Atlantic Building Washington, D. C.
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Designs

r F » » ' Copyrights &c.
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The New Nature Library For

Nine Superb Large Volumes Contedning
American Animals

Food and Game Fishes

Bird Neighbors

Birds that Hunt (Game Birds)

Natures Garden (Wild Flowers)

Bird Homes
The Mushroom Book
The Butterfly Book
The Insect Book

3400 pages, ICJ4f X 7X inches

250 plates in full color, photo-

graphed from the birds,

insects, flowers, fish, and \

mammals themselves

400 half-tones (remarkable!
photographs from life) and

1200 text cuts

$100
1 down

and

with a year's subscription to the unique and beautiful Magazine

Country Life in America

small monthly

payments

"I consider this the best investment in books that I have ever made."—
Marcus S. Farr (Sc. D.), Princeton University.

"The most charminp: set of books I have in my library."—E. A.
Bazette-Jones, Rector, Church of the Advent, Nashville, Tenn.

This is the only up-to-date set of books in existence which will give the beginner an immediate acquaintance with
the wild life of plants, birds, insects, fish, and mammals, which offers such a fascinating study. The possession of these
books will double the pleasure you get out of the country; they are a sort of inspired guide-book to nature made possible
only by the researches of earnest nature-lovers and students and by the amazing development of the modern camera.

How to Get the Set
We now offer a year's subscription to our

neio magazine. Country Life in America,
together- with the new Nature Library, (nine
octavo vohuncs, bound in library buckram
with leattier title lable and gilt top), for only
^1.00 with the order and $S.OO per
m-jiith for 13' J months, or $26.60 cash with
order. Mail this coupon to us with only one
dollar, and we will send prepaid the nine
books, and enter your subscription to Coun
TRY Life in America. If, upon exunilna-
tloii, j-ou are not satisfied with the
volumes, send tiiem back by e.vpress,

cjlieet. and your payment will be re-

funded. If youaresatisflcd, complete your
payment by sondingus $2.00amonth for ISU
months, making the total amount $28.00.

(Or send us $26.60 at once, which will be ac-

cepted as full payment.)

Country Life in America is a monthly magazine,

of which L. H. Bailey is editor, devoted to every- y j,

thing connected with the country and outdoor life, ^r ^*,j,

It is the most beautiful magazine published. ^^v^"^
i}-^\\>

F. I. Whitney, G. P. & T. A., Great y^^v",.. ]\^

Northern Railway, says:

"There has been no number but what
has been worthy of the attention a

admiration of any person. I wish to

congratulate you, and believe that ^A^•^y'\'^''^p'
'Country Life' is destined to be ^.'v N'. ^^ *'

the greatest magazine of

America."

AW
%r='V

DOUBLEDAY, PAGE & CO., Publishers

34 Union Square, East, New York

X^^ • y



THE

National

Irriga^tior^

Association

NATIONAL HEADQUARTERS, J 707 Fisher Building:, CHICAGO, ILL.

Room 6, GLOVEB BUILDING, WASHINGTON, D. C.

THOMAS F. WALSH, President, Washington, D. C.

JAMES H. ECKELS, Treasurer, Chicago, Illinois.

GEORGE H. MAXWELL, Executive Chairman, Chicago, Illinois.

JOHN H. FOWLER, Recording Secretary, CHICAGO, Illinois.

GUY E. MITCHELL) Corresponding Secretary, Washington, D. C.

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.



" The Greatest Spoken Thought of the Nineteenth Century''

MODERN ELOQUENCE
- -^m- ,

A Few of the Many Conlribulors

Joseph H. Choate Edward Eggleston
IBiBlllr ^^^^^^I^B^ Lord Beaconsfield Horace Porter
lirji!^ aii^^^^^^k^ James G. Blame William E. Gladstone

/^Pv^" i^ 'cl^^^^^^^B\ William M. Evarts Chauncey M. Depew
/ - < fl» aiI^I^^^^^bN John Hay Edward Everett Hale

\t m
King Edward VII Henry Ward Beecher
Richard Olney Mark Twain
Oliver Wendell Holmes Henry W. Grady

I

Sir Henry Irving Joseph Jefferson
Charles A. Dana Robert G. Ingersoll
Robert J. Burdette Seth Low

,

Russell H. Conwell William McKinley
\ Canon Farrar George William Curtis
\ . John B. Gough Artemus Ward

\
fntoui'

''^ .J^^^^m Andrew Lang John B. Gordon
Wendell Phillips William J. Bryan
Josh Billings W. Bourke Cochran
Henry Cabot Lodge Newell Dwight Hillis
Carl Schurz John Morley
Wu Ting Fang John Ruskin

-5^|^P^ Lyman Abbott Paul Du Chaillu
Charles Dudley Warner Henry M. Stanley
William CuUen Bryant Henry Watterson
Rnfus Choate Charles Francis Adams
Theodore Roosevelt John L.Spaulding

THDMAS B. REED. Editor-in Chief Arthur J. Balfour Justin McCarthy
Jonathan P. Dolliver James M. Beck

Ex-Speaker Thomas B. Reed' s Splendid Library of the best After-dimier Speeches,

Classic and Pop2ilar Lectures, Famoics Addresses, Remijiiscence,

Repartee, ayid Story, iti ten handsome volumes, illustrated

with fine photogravtires and Color Plates.

THE LIBRARY OF "MODERN ELOQUENCE"
stands without a peer. Nothing like it was ever attempted before. Edited by one of the greatest of Modern
Leaders of Men, Ex=Speaker Thomas B. Reed (assisted by a corps of editors famous wherever English is lieard),
" Modern Kloquence " is the masterpiece of one who has lived close to those who made the history of our times.

In these volumes the reader runs the whole gamut of eloquence, from laughter to tears, from pathos to
ridicule ; keen satire is mingled with unctuous humor ; the strong, trenchant utterance of action with the droll
fancies of the humorist.

We see the speaker, we hear the laughter, we surrender to the spell of the words ; we can feel the tense
silence as the speaker mounts in his sublimest flights, then hear the outburst of applause as the audience catches
the speaker at his climax. yOne sits at the banquet board where the greatest after-dinner orators, wits, and humorists are at their best/^
One listens to those master-minds who from the platform have swayed multitudes and held men's minds cap- X ..•

live by the magic of their words. X /j
These are the books for the home—for an idle hour— for the days and nights of preparation— for an X /X

evening's enteitainment—for the future. They are filled with li%-ing thoughts for living men. X . X
Here DEPEW puts you off your guard with a laugh, before his keen blade, with a quick thrust, X ..'X

drives home the truth. Here maybe seen something of that marvelous power and poise by which X y'X
BEECHER, single-handed and single-voiced, conquered and calmed the howling mobs in English X /X^ pinp
halls, and won from ho.stile crowds a hearing for the Union cause. Here the reader, as he feels the X /X
thrill of GRADY'S immortal words on "The New South," realizes .something of the wondrous X . X Portfolio

change of national feeling wrought by "the velvet splendor of that mellow tongue." and how X
.'/^iviajied Free

it was that by that banquet speech in a single night the speaker "leaped into national fame." X /X
Here such men as GLADSTONE and CHOATE, e;varTS and CURTIS, HILLIS and X^, V^John D, f«orris

GOUGH reveal in their words something of the secret which every aspiring man longs to X.^X & Co.
penetrate—the secret of power over the minds of men. X-^X '201 Chestnut St.X / Philadelphia

X^ X C,v.VTi.y.-siE.s: Kefer-X X ring to your adverti.se-

X^X "lent of "lion. Thos. B.

X(jX Reed's Library of Modern
^^ __ __ _, ,_. XX Eloquence in Forestry andJOHN D. MOR.FLIS /y,^'^!^:^^.^^^,^^X y'X pages, photogravures and chro-

A1^ *-k g^ g"^ "^M ¥3 A XT V^ XX matic plates; also full particulars

\% \3 W \J L^ r A r^ 1 • V^ regarding bindings, prices, etc.

X .-'X Name
PUBLISHERS PHILADELPHIA X // business

X -'X -^'"'<''

X 'X Citv and state



TO SERVE OUR READERS

FORESTRY AND IRRIGATION has started a real estate department,

the services of which are offered to all readers of this magazine.

It will endeavor, through judicious advertising and correspondence,

to buy and sell property of every kind. In other words, this depart-

ment will act as an agent in any transactions our readers may have

involving real estate. For this service there will be no charge unless

a sale is concluded, when the usual commission will be expected.

TO THE BUYER
IXriT list properties of all kinds— Farms, Timber and Mineral Lands, Country

Estates, Game Preserves, Country Seats, etc.

U^Tyrj^TQU us with an idea of what you want, how much you wish to pay,

•- v'tVr^lOn ^^^ ^^^ manner in which you wish to make the payments ; it

is Hkely that we will have what you are looking for.

pTjI^PIpTjTTirQ sold by us will be placed at prices to induce sales,

* *^^^* '^*^ ''-^^^
our main object being to satisfy buyer and seller with

our sers-ices.

TO THE SELLER
yjrij^ make no charge until your property is disposed of. When the transaction

is accompHshed we expect only a small brokerage fee— and that only when

we have been instrumental in making the sale.

A T^^lpWJ'Tl'Olp elsewhere if you wish—we do not reqiiire exclusive con-
I-/*x A K\3MLt

^^^^ ^^ ^^^^ feature—but we will furnish advertising and

correspondence without trouble or expense to you.

Vr^T 7¥J part is simply to tell us what you have for sale and the "rock bottom "

price which you wish to obtain. We do the rest, and believe we can

do it with satisfaction to you.

DD/^'piplJ'TY for sale needs, for the most part, only the intelligent pre-

sentation of its salient points to the prospective buyer

We can find that buyer through the interests we touch by means of this magazine.

roij^lp is the keynote of this offer. We have no "money back if not satisfied "

clause, because we do not charge for listing or advertising property.

Our aim is simpl}- to bring buyer and seller together to mutual advantage.

To all interested we would say that it costs no more than the

postage from your end to make known your wants — either to ac-

quire or dispose of property. Address

FORESTRY AND IRRIGATION
REAL ESTATE DEPARTMENT

Atlantic Building WASHINGTON. D. C.
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ELEPHANTS SKIDDING TEAK LOGS

NEWS AND NOTES
State Irrigation Laws—Forestry at Welleslcy—Saving the Water

—Lumber Dealers Endorse Forestry—Forestry at the University

of Michigan — New Irrigation Company—Irrigation Returns

—

Children Protest—Game on Forest Reserves—To Study Desert

Growths— Toronto University and Forestry— A Lesson from

Algeria—Pressed Asbestos Instead of Wjod—Vallombrosa Forest

Fire—Popularity of Redwood—A Great Canal for Idaho

—

A Giant Pine Tree.

HON. PARIS GIBSON {rcit/i portrait

)

FORESTRY FOR SOUTHERN NEW ENGLAND WOOD-
LOTS R. T. Fisher

SUGAR IRRIGATION IN HAWAII ( Illustrated ) Bristow Adams
TURPENTINE ORCHARDING {Illustrated) ....
FORESTRY AND MAPLE SUGAR INDUSTRY (Illustrated)

William F. Fox

LUMBERING WITH ELEPHANTS IN BURMA {Illustrated)

Leslie Harrison

POSSIBLE IRRIGATION PROJECTS
PRIVATE IRRIGATION WORKS (/////^/n/^^/)

AN INTERESTING FORESTAL OPERATION Austin Gary

FORESTRY AND IRRIGATION IN CONGRESS .

THE DATE PALM IN AMERICA
MOTION OF UNDERGROUND WATERS ....
RECENT PUBLICATIONS

FORFSTRY AND IRRIGATION is the official or^ayi of the Ametican Fottitry

Association and The National Itti^ation Association. Subscription price $i.oo

a rear ; single copies lo cents. Copyright, igoj, by H. M. Suter.

I'le I ost Office at IVashington, D. C, as second-class mail matter.

Published M(

ATLANTIC BUILDING

Washington^ D, C





Forestry and Irrigatioa

Vol. IX. MARCH, 1903. No. 3.

NEWS AND NOTES.

State Irrig-a- Many persons hav^e be-
tion Laws. come imbued with the

idea that a number of
amendments must be made in the irri-

gation legislation of the various states
and territories in order to obtain the
b)enefits of the Reclamation Service of
the Federal Government. As a result,

the convening of most of the legislatures
in the arid and semi-arid regions has
given opportunity for the introduction
of a large amount of proposed irrigation
legislation. Unfortunately, most of this

matter has been very hastily prepared,
so that if enacted in its original form it

would simply add to the difficulties of
the situation. Most of these bills will

be amended, however; but as the sessions
of the legislatures are short, and all

legislation is necessarily hurried, it is

•doubtful if they will be greatly im-
proved by any changes that may be
made.
There will no doubt be some beneficial

legislation on this subject, but there is

great danger that whatever is done will

require change after an experience of

two years with it. It is, therefore, likely

that much of the legislation which may
be passed will not meet the situation

and in fact make the amendments that
may be found necessary after careful
consideration of the relations between
the state and the government in con-
nection with the reclamation work,
more difficult than if no such amend-
ment had been made.

Undoubtedly, the better plan in all

cases would have been the appointment
of a commission of men thoroughly
familiar with irrigation both from the
legal and practical side, to give the
questions thorough consideration and
to report at the next meeting of the

legislatures, which, in most cases, will

be two years hence. During that time
this commission covild give the differing

conditions in various parts of their

states careful consideration, and could
also have the benefit of definite conclu-
sions that may be reached by the men
charged with the supervision of the
work of the Reclamation Service. As
a result of such a policy, the legisla-

tures would each have presented to

them, two years hence, a well-digested

statute thoroughly designed to meet the

conditions as found after careful study
and practical experience in the relations

between the state and the Federal Gov-
ernment.

In the next two years, it is not likely

that any serious complications would
arise between the states and the gov-

ernment on account of the provisions

of the state statutes.

The following statement shows the

matters which have been under con-

sideration in the various states and
territories so far as we have been in-

formed :

California.—A complete code of irri-

gation laws has been under considera-

tion. It is extremely voluminous and
is in strong contrast with the very brief

laws which have heretofore been in

effect upon the subject of irrigation and

water rights. There has been a heated

controversy as to its merits. On the

one hand it is claimed that the law will

entirely unsettle the .status of water

rights which have been adjudicated at

great cost. On the other hand, it is

claimed that the new code will admit of

the settlement of controversies in every

part of the state which, it is claimed,

have interfered seriously with the de-

velopment of the industries of the state.

From present advices it seems probable

that it will not be passed.
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Coloi-ado.—There has been before the

legislature a bill intended to authorize

the State Canal Commission (which has

had charge of the development of the

project for carrying the water of the

Gunnison River b}' means of a canal or

tunnel into the valley of the Uncom-
pahgre River) to turn over its material

and everything relating to the project to

the Reclamation Ser\nce of the Federal

Government. There has also been some
legislation under consideration for the

amendment of the district irrigation law.

Idaho.— A rather comprehensive
amendment of the state irrigation law
has been passed.

Montana.—A complete code has been
proposed for the government of the

water-right question.

Nevada.—A bill for the establish-

ment of the office of State Engineer and
for general cooperation of the state au-

thorities with the Reclamation Service
has been passed.

New Mexico.—A complete code of

water-right laws was placed before the
legislature.

Oregon.—A comprehensive amend-
ment was proposed to the state law gov-
erning proceedings under the Carey act.

Washingfton.—A general water-right
law was proposed and taken under con-
sideration.

Utah.—A general codification of water
right law^s is under consideration.

Forestry at Wellesley is the first

Wellesley. woman's college in the
country to introduce a

course in forestry. The course is not
designed to prepare women for the pro-
fession of forestry, but to acquaint them
wjith the nature of forest problems in the
United States. The benefit of the course
is proved by the fact that the graduates
who took this course in college are now
in every case doing something to awaken
interest in forestry and to bring about a
clearer knowledge of its practical char-
acter. Dr. Grace E. Cooley, who has
charge of the work, has already an es-
tablished reputation as a botanist. She
has recently made a special study of for-
estry with particular reference to such
phases as may be useful to a woman.

An outline of the course is given
below.

Course in Trees and Forestry.—Two-
consecutive hours of recitation three
times a week for a y&zx.

Prerequisite, one year's work in bot-

any.

Method—Field work throughout the
year; lectures; microscopic work on
anatomy of woods.

Outline of Course.—Study of trees with
special reference to silvicultural charac-
teristics, range, etc.; forest flora of the
Merriam life zones; factors of forest pro-
duction and distribution ; value of stand-

ing forests in general ; value of American
forests and forest reserves; danger to

forests, with field work on different

phases of the subject; anatomy and
physiology of woody plants; value of

American woods; the timber industr>';.

national and state forest policy; the
great forests of the world ; forest policy
abroad; silvicultural work in reproduc-
tion of forests, tree planting, and seed
sowing.
The facilities afforded by the extensive

grounds of Wellesley College for the
study of trees are greatly increased by
the nearness of the Hunnewell estate,

the Arnold arboretum, the Boston park
system, as well as by good typical Cedar
swamps, Oak barrens, and well-grown
deciduous forests in the vicinity.

Saving the Orchardists in the Santa.

"Water. Clara Valley , at the head
of San Francisco Bay,

near San Jose, California, have hereto-

fore made but scant use of the flood-

waters of the winter rains, which would
carry soil from the mountain sides with
much waste of water and rich earth and
a consequent choking of the commercial:!

channels at Alviso, the bay outlet forSan i

Jose, and surrounding country. Last!

summer dams were built across the Losj

Gatos and Guadalupi streams, in thel

foothills of the Santa Cruz Mountains/
and, in spite of the heavy rains of thi;|

season, little or no water from thesj

creeks has yet passed into the bay. Al
of the water, which would otherwisj

have been w^asted, with the sedimerl

carried down from the hillsides, has bee
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deposited in the orchards on the west
side of the valle}'.

There have been few contentions
among the orchardists as to whom the
water belonged, and, in the main, the
differences have been settled by arbitra-
tion. The product of the orchards will

be greatly increased.

Lumber The fourteenth annual
Dealers En- meeting of the Michigan
dorse Forestry. Retail Lumber Dealers'

Association, held at De-
troit, Mich., February 3 and 4, devoted
considerable attention to forestry, ques-
tions of forest work and management
playing an important part in the pro-
ceedings. Charles W. Garfield, chair-

man of the ForestryCommission of Mich-
igan, addressed the delegates, calling

attention to the rapid diminution of tim-

ber supplies and pointing out the neces-

sity of conservation. He pointed out
that in Michigan there are large areas

belonging to the state which are now
unfit for agriculture and are a source of

expense to the state. These areas, he
said, could and should be planted to for-

est and they would then become a source
of income, and the forest growth would
make the adjoining land better fitted for

agriculture. R. T. Fisher, of the Bu-
reau of Forestry, U. S. Department of

Agriculture, gave a talk on reforestation

and the methods of treatment for stands

of timber. He made graphic diagrams
illustrating the measures used to get

best results from a given area and kind
of forest.

Edwin A. Wildey, another member of

the Forestry Commission of Michigan,
spoke of the connection between forests

and the watersheds, making it plain that

the even and constant flow of streams
depended on trees at their headwaters
and along their courses, and that the

indiscriminate destruction of the woods
would seriously impair the volume and
value of water power, which is of great

importance to the material interests of

the state.

At the close of the meeting the follow-

ing resolution was adopted:

Whereas the Michigan Retail Lumber
Dealers' Association assembled in annual

convention from year to year is more and
more deeply impressed with the fact that
our timber areas which give us our raw
material are being rapidly depleted, and
no attempt is being made either to hus-
band our resources or replace by any
method the rapidly diminishing forests,

we appreciate the difficulties attending
any attempt to interest private capital in

growing forests because of the long-de-
ferred dividends arising from such in-

vestments; we see greater promise in

awakening activity on the part of the
state in this tremendously important
enterprise: Therefore be it

Resolved, That we extend to the Mich-
igan Forestry Commission our cordial

and active assistance in its worthy en-

deavor to secure the necessary legislatiorL

which has for its object the development
of a rational and effective system of for-

estry on the vast areas of lands belonging-

to the state which are not adapted to-

successful agriculture, and pledge the
commission that we will bring to bear
all the influence we can control to im-

press our representatives at Lansing with
the importance of this matter and the
necessity of immediate action.

Forestry Among the new and
at the practical courses now
University of being given at the Uni-

Michigan. versify of Michigan is-

that of forestry. The
course is technical in character, and
open only to graduate students. It

properly requires six years, including-

the four years undergraduate work, al-

though it may be possible to complete

it in five. Thus far, some twenty-three

students have decided to take up the

work. Arrangements for a laboratory

are being made in West Hall. Mate-

rial for the practical study of the scien-

tific and commercial sides of forestry is

being gathered, and will be grown in

the university's new botanical gardens.

The H. M. Loud Sons Company has

kindly extended the privileges of its

lumber camps about Oscoda, Mich.,

and permanent arrangements for field

work will soon be made. Charles A.

Davis, instructor in forestry, has been,

working all summer in and about the
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state, studying especially the local con-

ditions. Thus far, an oak tree, new to

Michigan and not previously listed, has
heen discovered. Two courses of in-

struction are being given this year.

One is a synoptical review of the science

and the other is a course treating of the

laws controlling the development of

trees and forests and their application

in methods of improving, treating, and
reproducing forest crops. Other courses
that have been planned are : A study of

trees and shrubs, their identification,

structure, development, relationship,

distribution, and uses ; forest mensura-
tion.

Jt

New The Union Rice and Ir-

Irrigfation rigation Company, with
"Company, an authorized capital of

$6,000,000, has been in-

corporated at Trenton, N. J. The capi-

tal stock is divided into shares of $5
-each, and the list of its incorporators
includes seventy-five persons, nearly all

of whom reside in New Orleans, Baton

Rouge, and other L,ouisiana cities and
towns. The objects of the company are

numerous and include growing and deal-

ing in rice, oats, grain of all kinds, and
the manufacturing of the grains into

various staples ; also the construction

and operation of irrigation plants.

J-

Irrigation In connection with the

Returns. present interests in the

development of irriga-

tion in the West, the following facts

noted from a paper recently issued by
the United States Geological Survey on
the '

' Development and Application of

Water Near San Bernardino, Colton, and
Riverside, California," by J. B. Lip-
pincott, resident hydrographer for the

State of California, will be of interest

as showing what may be done by means
of irrigation and also the limits of its

possibilities.

In the eleven years prior to 1 898 there

were shipped from Riverside nearly

7,000,000 boxes of oranges, which at

fair figures means an average income of
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$1,000,000 a year. With the present

condition of the orchards an income
twice as large may be expected. Dur-
ing the season 1 897-' 98 4,000 car-loads

of citrus fruits were shipped from River-

side, while in 1899 the annual yield was
said to be one-third of the entire output

of the state. Previous to the application

of water this section was a poor sheep

pasture, worth hardly 75 cents an acre.

With regard to individual profits, a

man should average 10 per cent on his

investment at the end of fifteen years
;

but if the conditions are modified by a

lack of water supply, destructive frosts,

or low grade of trees, the profits may
be much reduced. It costs in the neigh-

borhood of $900 an acre to get a citrus

orchard in bearing condition, including

land, water, and interest on the invest-

ment. Under favorable conditions a

ten-year-old orchard should produce

$200 gross and $100 net per acre. When
all conditions are satisfactory it takes

five or more years of hard, patient, and

intelligent work to place an orchard on
a paying basis

; so it will readily be
seen that it is not a poor man's business,
but is subject to the stern laws of the
survival of the fittest, as are other lines

of enterprise. When, however, success
comes, life in this region is ideal—

a

country life in a pleasant land among
golden fruit and cultivated neighbors,
with most of the conveniences of the
city.

Children The school children of

Protest. Berkeley, California, the

seat of the State Uni-
versity, recently sent a letter to the
President protesting against the indis-

criminate destruction of young timber
by the lumber companies of CaUfornia.

The letter was referred by the President

to the Department of the Interior. It

is in the form of a petition headed by
Alexis Uabourdette and signed by more
than 300 children, who have evidently

CONNKCTION BETWEEN TUNNEL AND FLUME OF SANTA ANA CANAI
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been inspired by a proper appreciation

of the forest growth of the mountains

of the state, so important to its irrigation

and other interests.

Game on Fof- The United States Sen-

cst Reserves. ate has already passed

the Perkins bill for the

protection of wild animals, birds, and

fish in the forest reserves. The bill au-

thorizes the President to set aside areas

in the forest reserves as breeding places

for game, and prohibits hunting, trap-

ping, and fishing within these areas.

That such a measure is needed was

pointed out in the January issue of For-

estry AND Irrigation, in speaking of

the newly consolidated Teton-Yellow-

stone -Absaroka Reserves, where the
'

' work on these reserves is almost en-

tirely patrol work, the protection of

game receiving particular attention.

Being a wild section of country, in which

large numbers of elk and deer (also some
moose, coming from the National Park)

find a winter range, this district has for

years been a favorite haunt of poach-

ers, elk-tooth hunters, etc. , and the pro-

tection at last accorded these animals by
a proper enforcement of laws is a timely

improvement."
But more than a mere enforcement of

game laws is needed, and some measure
should be taken to offset conditions re-

ported from these reserv^es under date of

February 17. At that time 10,000 elk

w^ere starving. Snow seven feet deep
covered their feeding ground and tem-

peratures as low as forty below zero

added to their sufferings. News of the

critical condition of the elk herds
reached Superintendent A. A. Ander-
son, who was in New York, and he at

once ordered that a temporary supply of

wild hay, at his own expense, be dis-

tributed as soon as possible at con-

venient points by the force of thirty

rangers.

J-

To Study Des- Frederick V. Coville,

ert Growths. chief of the Division of

Botany, U. S. Depart-
ment of Agriculture, and Dr. D. T.
MacDougal, assistant director of the
New York Botanical Garden, have re-

cently left Washington for a general

survey of the arid regions lying between

the Pecos River, Texas, and the Pa-

cific Ocean, souchern California. The
survey is for the purpose of fixing

upon a site for the newly projected des-

ert botanical laboratory which is to be

established by the Carnegie Institution

in order to carry on special researches

into the Hfe-history and physiology of

desert plants. The Carnegie Institu-

tion has appropriated $8,000 for the

first year's expenses. Mr. Coville and

Dr. MacDougal have been appointed as

an advisory board, having practically

entire charge of the whole matter. It

was announced recently by Dr. Mac-

Dougal that Dr. W. A. Cannon, assist-

ant in the laboratories of the New York
Botanical Garden, had been appointed,

upon the nomination of the advisory

board, resident investigator in charge of

the desert laboratory. Dr. Cannon will

enter upon his new duties as soon as the

laboratory is built and equipped. It is

expected that it will be in working order

by September i next.

The trip of the advisory board, which

is considered an errand of much impor-

tance, will probably occupy about six

weeks. Both members of the board

have made extensive explorations in

these arid regions within the last ten

years, and this expedition is made espe-

cially to visit areas which they have not

examined before. Mr. Coville is well

known for his work in the famous Death
Valley region of California in connec-

tion with the government expedition to

that place in 1891. He and Dr. Mac-
Dougal expect to visit Death Valley in

the course of this trip.

Toronto Uni- Toronto University, the

versity and State university of the

Forestry. Province of Ontario, is

realizing the importance
of the subject of forestry. President

lyoudon has pointed out that the Crowai
forests of Canada exceed those of the

United States and Russia put together.

The Senate of the University has pro-

vided a curriculum for a course in for-

estry, and at its last meeting the Alumni
Association, believing that the scientific
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study of the subject was of the utmost
importance to the prosperity of the
province, passed a resolution which
was sent to the Premier and the Minister
of Education, and which urged that
the government give effect to the state

provision authorizing a School of For-
estry at the earliest possible date.

A[;Lesson Experts from the De-
from partment of Agriculture
Algeria- recently visited Biskra,

Algeria, on the north-
ern border of the Sahara Desert, in order
to investigate the possibilities of Date
Palm culture in the United States, to

in the rainy season frosts are known
and it is cold and disagreeable. Wood
for fuel "is scarce and high-priced.
The limbs of trees are cut carefully and
twigs, leaves, and branches .sedulously
preserved."

Pressed Asbes- Charles T. Yerkes, who
tos Instead of has recently returned
Wood. from London, where he

is installing four under-
ground tube railways, tells of the
methods he will employ in making the
system fireproof. Apropos of this and
of the many suggested substitutes for
wood , he says :

MEASURING SPRUCE I^OGS IN THE ADIRONDACKS.

make soil analyses, to .study irrigation

methods and alkali-resistant growths.

Now a member of the American Forestry

A.ssociation, writing from Biskra, points

a moral for the necessity of avoiding

waste in American forest harvesting, in

telling of the
'

' immense efforts and ex-

pense to preserve the Palm trees and

a few Acacias. There are said to be

200,000 Palms in this oasis, and they

appear to be very flourishing, but the

growth is wholly due to irrigation."

In the hot months the thermometer
records 127° Fahrenheit at Biskra, but

'

' I believe that no underground rail-

way should be run without fireproof

cars. All of our rolling stock will be

absolutely fireproof. The cars will be

constructed of steel, pressed asbestos,

and fireproofed wood, but as little wood

as possible. The pressed asbestos will

ver}^ closely resemble wood. It may be

treated like wood, .so that one may have

asbestos oak, mahogany, ebony, or what

not. The ties will be non-inflammable.

I do not intend to have any holocau.sts

on our roads. The tubes will all be of

wrought iron."
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Vallombrosa A"" news dispatch via

Forest Fire. Florence and London
tells of a destructive fire

in the forest of Vallombrosa, Italy.

This forest is world-famed not as the

seat of the Royal Italian Forestry- Insti-

tute, but from an oft-quoted line of Mil-

ton, " as thick as autumnal leaves that

strew the brooks in Vallombrosa."

This statement has caused much critical

comment among poetasters, as the trees

are mainly Silver Fir and Spruce, which
have not a deciduous autumnal fall. A
fire here so serious as to destroy the

Villa Medici, as reported, is a severe

blow to Italy, whose denuded mountain
tops are a source of poverty. The im-

pairment of such a fine example as this

forest, planted in mediaeval ages by the

Benedictine monks, is greatly to be re-

gretted.

J-

Popularity of New uses are being found

Redwood. for California Redwood,
which is more and more

proving itself a remarkably useful tree.

The Niagara Falls Power Company re-

cently decided to employ it as a sheath-

ing for its tunnels, thus displacing the

steel sheathing at present in use. Rust
and the grit contained in the muddy
water passing through these tunnels are

playing havoc with the steel casing,

grinding it away rapidly. It has been
discovered by experiment that Redwood
is of more permanent value in the tun-
nels, as it is soon covered with shme
which protects it from the wearing
action of the muddy water. On the
strength of this discovery an order for

3,000,000 feet of Redwood lumber has
been given by an agent of the Niagara
Company in San Francisco.

Redwood has been found useful in

the construction of the big pipes used
for the conveyance of water to many of

the electric power-houses in the northern
part of California, and in the construc-
tion of siphons for irrigation waters.
These pipes are built up and banded.
They cost no more than metal pipes, are
more durable, and are more easily carried

around the sharp curves sometimes
followed by these great water lines.

Redwood will outlive other woods when
kept constantly moist. While it is not
non-combustible, which quality some
enthusiasts have erroneously ascribed

to it, it burns much more slowly than
other timbers used for building pur-
poses, as it contains no highly inflam-
mable oil or resin. The discarded
stumps of Redwoods felled for their
lumber many years since have lately

come into favor for the manufacture of

furniture and the interior decorations
of buildings, the curled grain and burls
making beautiful figures, and the wood
itself taking on a fine poli.sh. Just at

present California Redwood is comings
into increasing demand in the eastern
states, because of the variety of uses
to which it can be profitably put.

A Great Contracts have just been
Canal for awarded at Salt Lake
Idaho. City, Utah, for the con-

struction of two-thirds
of the 6 1 -mile irrigation canal of the
Twin Falls Land and Water Company
of Idaho. When completed this canal
should irrigate 270,000 acres of land,

now of little value, in the Snake River
Valley. In connection with the pro-
ject it is proposed to construct a dam
900 feet long and 60 feet high across
the Snake River at Twin Falls, which
backs the river up about three miles. It

is stated that work will be under way
within a month, and an attempt will be
made to have some irrigation in connec-
tion wdth the enterprise in operation for

the beginning of the growing season of
1904. The amount involved in the en-
terprise will approximate $1,000,000.

A Giant Pine A Pine tree recently fell-

Tree, ed in Ontonagon county,
Michigan, on the upper

peninsula, excels in size any cut there
in a number of years. It was seven
feet in diameter at the butt, sound clear
through, and over 150 feet tall. Seven
sixteen-foot logs have been cut from it,

the small end of the last log measuring
twenty-six inches in diameter. The
tree scales about 11,000 feet and is

worth about $150.
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HON. PARIS GIBSON.

MR. GIBSON, as one of the Senators from Montana, has taken an active and prominent

part in all matters pertaining to the public lands ; and has been especially interested

in the attempts made to preserve these for the use of settlers, He has seen in his

own state the rapid diminution of the public land, and the steady acquisition of this by corpo-

rations engaged in the sheep and cattle business, and has noted with alarm the tendency to

shut out settlers and convert the land which might be utilized for homes into vast estates owned
by non-residents.

Senator Gibson is a native of Maine, and graduate of Bowdoin College. He was a member
of the Maine L,egislature in 1854, and went from there to Minnesota, where he built the first

flour mill in Minneapolis. With the settlement of that country he continued westward into

Montana, settling in Fort Benton in 1879. In 1882 his attention was attracted to the wonderful

falls on the Missouri River, and he at once took steps to found the city of Great Falls, being

known as the father of that prosperous municipality. He has watched the growth and develop-

ment of mining, stock-raising, and other industries in Montana, and has become thoroughly

imbued with the belief that the permanent prosperity of the state rests on the increase of

homes rather than in the number of cattle, or pounds of precious metal taken away.



FORESTRY FOR SOUTHERN NEW ENGLAND
WOODLOTS.

BY

R. T. FISHER,
BUREAU OF FORESTRY.

THE sort of forestry which is ap-

plicable to southern New Eng-
land is governed, first of all, by the

character and condition of the forest.

Taking the region as a whole, it is cov-

ered with an immature growth of mixed
hardwoods, in which, as in eastern and
western Massachusetts, respectively,

there is some White Pine and Spruce.

Few stands are more than 60 years old,

and fully 75 per cent are of sprout

origin, having come up after the clear

cuttings which have hitherto prevailed.

In these cuttings stumps were com-
monly left high and ragged, and fire

frequently followed the choppers. The
succeeding growth, developing without
care and often subject to further visita-

tions from fire, became much inferior

to the previous generation. Compara-
tively worthless species, like Gray Birch

,

Poplar, and Pine Cherry, took posses-

sion of much ground before occupied
by more valuable trees. The growing
sprouts were so thick that they forced

each other to become crooked, and their

attachment to a high and decaying
stump often infected them with a fun-

gous disease. As they grew on, un-
thinned, the dying and suppressed in-

dividuals choked the forest, so that not
only the growth, but the reproduction,

was retarded.

Similar evils are to be fovmd in the
few older stands from which scattering

trees or patches of trees have from time
to time been cut out. More often than
not it was the thriftiest trees and the
best species that were cut, when poorer
specimens would have served equally
well, and, as no pains were taken to

spare seedling growth already on the
ground, the number of poor individuals
and less valuable species has been stead-

ily increasing without any compensating
quickening of the reproduction. Thus,
broadly speaking, these forests are in

need either of improvement cuttings,

which shall stimulate their growth and
encourage the more valuable trees, or of

reproduction cuttings, which shall start

a much needed crop of seedlings.

To meet these needs, and to enable

forest-owners to meet them in some de-

gree unaided, has been the aim of recent

field-work on the part of the Bureau of

Forestry. In response to applications

for assistance, some twenty-five tracts

in the region specified were visited and
examined, and a scheme of treatment
was advised for each. This scheme or
working plan, simply stated, consisted

in just as many of the needed silvicul-

tural measures as were worth while to

the owner; hence the degree of treat-

ment possible depended very largely on
the general purpose for which the forest

was held and its situation with regard
to market, labor, and transportation.

An absentee owner, whose woodlot is

merely an uncertain asset, too remote
to be looked after in person, could obvi-

ously do little more than sell it on the

stump to a local buyer and allow it to be
cut as the buyer wished. On the other
hand, a water company, whose forest

land is chiefly useful to protect the
slopes draining into its reservoirs, can-

not afford to leave it neglected, and in

such a case careful management, even
if it merely pays for itself, is a necessary
undertaking. For farmers, and other
owners who count upon using or selling

a certain amount of wood from their

woodland, forestry is equally important
and often more immediately profitable.

The cost of proper harvesting for resi-

dent owners is but little greater than
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that of ordinary methods, and the im-
provement in the productiveness and
value of the land much more than makes
up for the slight sacrifice of profit. Ex-
perience has shown that in most cases

where it wdll pay to cut at all, it will

pay to cut scientifically. This is for the

first operation. In the long run the

conservative treatment is certainly the
more paying.
The points essential to forestry are

that the forest as a forest (either for

the production of wood or the ornament
and protection of the ground) should
have a permanent value to its owner,
and that some sort of intelligent super-

vision should be possible. In a region

like New England, where there is nearly

everywhere a demand for firewood and
small timber, the difficulty is not to dis-

pose of the product, but to make suie

that it is properly taken out. The ne-

cessity of selecting some trees and leav-

ing others appears to the average chop-
per foolish and troublesome, and long
habit has caused him to consider the

seedling and sapling growth, which is

the nucleus of succeeding generations,

merely '

' brush, '

' and to clear it out as

such, partly to make chopping easier

and partly because it is the custom.
That these short-sighted methods are

not necessary for profitable cutting has
been abundantly proved on a number of

well-managed woodlots. On one large

tract where extensive thinnings are be-

ing made according to a scheme advised

by the Bureau of Forestry, the chopping
is costing no more than it did when the

wood was cut without method. The
only additional elements of cost are the
marking of trees to be cut, the neces-

sary supervision, and the fact that it

takes more area than before to yield a

cord of wood. On smaller tracts, when
the owner himself shares or superintends
the woods work, these elements are re-

duced to practically nothing. Practice

and the ability to tell one tree from
another, and seedlings from "brush,"
make discriminating cutting far easier

than the inexperienced seem to think.

What is chiefly required for the success

of forestry in these accessible hardwood
forests is knowledge of the results to be
desired and the ways of bringing them

about. In other words, either the man
who does the work or the man who su-

perintends it should know the trees and
the general principles of improvement
and reproduction cuttings.

This knowledge the Bureau of For-
estry intends to furnish to the woodlot
owner in a forthcoming bulletin, which
is to embody in simple, untechnical
form the important rules and consider-

ations for the treatment of woodlands.
The material, which has been gathered
and worked up in collaboration with
Professor H. S. Graves, Director of the
Yale Forest School, describes cuttings

already successfully applied to actual

stands in New England, and its chief

usefulness lies in the graphic description

of thirty special cases taken from vari-

ous localities, so as to represent typical

forest conditions throughout the region.

In each of these cases the stand was
sketched in the woods as it would be
seen from the edge of a slashing. The
trees were drawn only in outline, but
the shapes of the crowns and their rel-

ative positions, as well as the relations

of the stems, were all diagrammatically
shown. The name of each species was
printed on the crown, and any serious

defect, such as a dead top, the girdling

of borers, or unsoundness, was conven-
tionally represented. In the finished

diagrams there will thus be depicted a

sample strip of each sort of stand,

roughly reproducing the actual problem
on the ground. The diagrams are clas-

sified according to the sort of cuttings

they are to illustrate, whether for re-

production or improvement, and the

trees which require to be cut in each
are marked with a heavy line. The
reasons why these trees are cut and the

results to follow are briefly explained

in a subjoined paragraph. In this way
it is hoped to make clear, with practi-

cally no technical discussion, how^ the

main principles are applied in practice.

The question whether or not any given

measure would pay for itself could, of

course, only be treated in general, since

the situation varied greatly from place

to place. In most cases an owner could

decide this for himself. The main pur-

pose of the bulletin is to show how the

woods are to be cut.



SUGAR IRRIGATION IN HAWAII.

PROBABLY THE MOST EXPENSIVE SYSTEM
IN EXISTENCE, BUT THE COST IS JUSTI-
FIED BY THE INCREASED PRODUCTIVITY.

BY

BRISTOW ADAMS.

IN any consideration of irrigation in

Hawaii the unique local conditions

must be understood thoroughly before

the methods in use seem to be justified.

On these islands the usual methods of

dam and ditch are not in favor for the

greater part of the irrigated areas,

pumps taking their place and perform-

ing most of the work done in producing

the phenomenal yields of sugar cane.

The physiographic contours and the

geologic formations of the islands re-

quire special treatment from the stand-

point of the irrigator. The islands

are of volcanic origin, with high moun-
tain peaks, formed by successive erup-

tions, the more recent flows of lava

overlapping the older ones in the form
of irregular benches, accompanied by
fissures which extend to practically un-

known depths. The surface slopes, ex-

cept near the sea-level, are abrupt, and
the many fissures and folds form effect-

ual checks to long transmissions of

water except by expensive flumes and
pipe lines. Moreover, these fissures and
crevices prevent the collection of water
and divert streams to underground
courses through which they find their

way to the sea. The mountain ranges
divide the islands into northeast and
southwest slopes, irregular and abrupt,
but terminating near the sea in table-

lands and plateaus capable of a high
degree of cultivation.

The climatic conditions of these two
slopes differ greatly. The prevailing
moisture-laden trade-winds from the
northeast cause a heav}^ precipitation

as they strike the windward slopes of

the mountains, the annual rainfall in

some instances amounting to 250 inches.

This causes an abundance of fresh water,
which, however, adds to the roughness

of the slopes and plateaus by washing-
out great gullies and ravines ; these do'

not end in large streams which flow tO'

the sea, as the water sinks through
crevices to subterranean passages. Also,

hi s excessive rainfall leaches out the
soil, carrying off its most valuable con-

stituents. A climatic disadvantage is

found in the fact that the rainy season

is also the cool season of minimum
growth, when the crops cannot take full

advantage of the rainfall.

The annual rainfall on the other slope

of the mountain is much less and does
not exceed 20 or 30 inches, according
to the elevation of the land. This is

not sufficient to mature crops without
the help of irrigation, although the soil

is exceedingly rich. A large amount
of water is required on account of the

slopes, which serve to carry off the rain-

fall, and the fissures, wdiich take up great

quantities of it. The soil on the less

watered portions is much richer than
that on the northeast slope, on account
of the relative lack of the leaching pro-

cess and the relative absence of crops,

resulting from less rain. This follows

the generic truth that regions of small
rainfall are generally of great natural

fertility, as, for example, the once arid

tracts of the irrigated Punjab of India,

the Nile basin, and the areas which are

now being brought under cultivation

in the western United States.

Under these conditions it is interest-

ing to learn how irrigation has so de-

veloped the resources of the islands to

the point where such immense crops of

sugar are raised,—the yield per acre
exceeding that of any other region of

the globe. There are many difficulties

to be surmounted, and success has at-

tended only the use of large capital and
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titanic methods. The use of streams

is confined simply to the headwaters,

and then chiefly on the slope where
the heavy rainfall exists. There irri-

gation finds its best use in preventing

a check in growth during the months
which are short of rain. In a few
instances the waters of this slope have
been diverted around spurs of the moun-
tains to the drier side of the ridge.

The difficulties connected with this

method in such exceedingly rough coun-

try makes the undertaking almost im-

practicable. Some conception of them
may be gained from the following de-

scription of an engineering feat on the

island of Maui, taken from a recent

census report :

"A canal was dug along the slopes

of the great crater Haleakala, and a

large stream of w^ater was brought 22

miles and distributed through laterals.

Along the route of the canal scores of

gulches and canyons are crossed and a

dozen or more high ridges are penetrated

by tunnels, some of them nearly half a

mile in length. One of the gulches, on
the side of a vast crater, is 350 feet deep
and nearly a quarter of a mile wide,

with perpendicular sides. The pipe lines

used in crossing it were not placed on
trestles, but the less expensive and more
stable method was followed, of dropping
them into the gulch, thus forming an
inverted siphon, which proved a success

from the start."

The waters which find their way to

the sea through underground channels,

and which appear at some points in the

form of springs, discharge themselves

into the ocean apparently beneath a

ledge of rock at a depth of from 300 to

800 feet below sea-level, as is shown by
the depth of wells required to reach

them.
It seems evident, therefore, that this

supply of fresh water lies in the form
of a sheet of

'

' sweet
'

' water over the

denser salt w^ater beneath it, being con-

stantly replenished and held at this level

by the supply from the rains on the

mountains. When too large supplies

are drawn from these deep wells the

water becomes somewhat brackish, and
salt in injurious quantities is sometimes
pumped on the land in exceptionally dry

seasons. When wells are sunk through
the cap rock which confines the water
supply, the water rises to the sea-le\^el

or a little above it, and to higher levels

further back from the coast. To sup-

ply this water to the plantations, pump-
ing plants of an expensive nature are

absolutely necessary. A number of

types are in use driven by equally varied

types of engines. The multi-valvular

and automatic valve pumps are most in

favor, though centrifugal and direct-

acting plunger pumps are used.

The Island of Oahu, the most pro-

ductive of the entire group, has five of

the most progressively managed planta-

tions, and these alone produce one-fifth

of all the sugar that comes from the

Hawaiian group. These all use under-

ground waters for their irrigation sup-

ply. The Oahu plantation, according

to the 1902 -report of the irrigation in-

vestigations, U. S. Department of Agri-

culture, has 4,950 acres of irrigated

land and produces an average yield of

ten tons of sugar per acre. The greater

part of this plantation lies above 200
feet above the sea-level, extending from
this to an elevation of 750 feet. Forty
12-inch wells of an average depth of

more than 440 feet, and varying from

350 to more than 800 feet, supply the

water, and eight pumping stations, with

a daily capacity of 64,230,000 gallons,

lift it from sea-level, to which it rises

in the wells. The approximate cost of

the stations already completed on this

plantation was $711,000, and the entire

system when completed wall cost $1 ,000,-

000. One plant of 10,250,000 gallons

capacity delivers water to a level of 370
feet and costs $175 per day to operate.

Another of 8,000,000 gallons capacity

raises water 150 feet and costs $75 per

day ; another of the same capacity, but

delivering to an elevation of 650 feet,

costs $225 per day. The two unfin-

ished stations will elevate the w^ater

750 feet.

Ewa plantation, adjoining Oahu on

the west, is of particular interest because

its fields produce more sugar to the acre

than any other in the world, and its irri-

gating wateis are obtained entirely from

coast artesian supply, which becomes at

times rather brackish. That these two
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facts should obtain together is proof

that such waters used with judgment
and good drainage are not deleterious.

It may be said, however, that the Ewa
supply, when not overdrawn, remains
comparatively sweet. The lifts on this

plantation do not exceed 250 feet, and
the cost of the pumping system for main-
tenance during 1 90 1 was $35. 72 per acre.

The pumping plants of the Hawaiian
Commercial and Sugar Company on the

Island of Maui show as great a variety

of types as can be found on the islands.

The engines used vary from the old-style

poppet valve to the compound condens-

ing Corliss and triple-expansion types.

The pumps used are the centrifugal,

direct-acting plunger, automatic, and
multi -valvular types. The boilers which
generate the steam vary over a wide
range of makes, from the most simple

to the most complicated and improved.

Coal is the fuel used generally through-
out the islands for these pumping sta-

tions, and its cost averages about $10
or a little less per ton.

Perhaps the most interesting of all

the pumping works are those on the

Kihei plantation, adjoining the Ha-
waiian Sugar Company on the south.

Here numerous wells have been sunk
and extensive shafts and channels have
been constructed to develop a liberal

flow of water. At one of the stations

the capacity of the pumps is 17,560,000
gallons in 24 hours, and they were in-

stalled at an expense of $258,000.
On the borderland of the wet and dry

portions of the Island of Maui is the

Haiku plantation, whose elevation va-

ries from 300 to over 1,200 feet. The
rainfall in this region materially assists

irrigation, and the headwaters of the

river on the far or wet side of the moun-
tain have with great difficulty been
diverted in canals to the fields on the

more fertile slope. Nevertheless, the

plantation authorities have installed

two pumps of a combined capacity of

9,500,000 gallons to assist in the irriga-

tion of the lower levels and as a security

against a possible deficiency in the canal

supply. These pumps raise the water
to land 250 to 450 feet above the sea-

level.

The development of this system of

pumping shows a new use for this class

of machinery in a field to which it is

peculiarly adapted. Many irrigators

look upon such plants as expensive lux-

uries, and with reason, unless there is

a commensurate return for the large

amounts which must be invested.

Exhaustive experiments at the island

station maintained by the Hawaiian
Sugar Planters' Association show that

certain well-established principles must
be kept in view in the irrigation of the

cane. More than two-thirds of the

sugar produced is by means of irriga-

tion. In the favorable, unirrigated

areas about 125,000 tons were produced

in 1900. On the leeward side of the

islands dependence on natural rainfall

supplies is impracticable, as experi-

ments show that areas depending on
rainfall alone produce only i ,600 pounds
of sugar per acre, while those treated

with irrigation in addition to the same
rainfall made 24,755 pounds to the acre,

a difference in favor of irrigation of

23,155 pounds. It can be seen from
these figures how such expensive sys-

tems of irrigation can be made to pay.

The greatest faults to be overcome
in Hawaiian irrigation are those which
result from over-irrigation. In the first

place, the mistake is sometimes made of

irrigating the sugar-cane seed too freely,

thereby excluding the oxygen of the air

from the seeds and making germination

imperfect, and souring the soil. Dur-

ing the first months of the growth, this

fault of too much water, if persisted in,

will seriously affect the productiveness

of the crop. Moreover, all water used

in excess of the need soaks away and is

lost, and this must be guarded against

with the water supply at hand for irri-

gation pur-Doses in Hawaii. As soon as

the artesian supply is too much drawn
upon, the water becomes brackish, and

salt is injurious, especially in those areas

where an alkaline condition of the soil

already exists. In draining through

the soil, moreover, the water carries off

many soil constituents upon which
plant-life depends for food. With alka-

line soils nothing but perfect under-

drainage will make irrigation a success,

particularly where brackish waters have

to be used. Enough water to leach out

I
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THE DIFFERENCE BETWEEN IRRIGATED AND UNIRRIGATED SUGAR CANE AT THE HAWAIIAN
AGRICULTURAI, EXPERIMENT STATION.

the alkahne matter will also take away
soluble soil elements. An insufficient

quantity of water, or even a quantity
not more than the soil can hold and the
plant make use of, will bring the salts

to the surface by an upward capillary

movement, and conditions of the most
unfavorable nature will be brought
about and the crop ruined. Soil con-
stituents in such areas should be studied
and those soluble elements which are
carried off by the leaching process,

which will keep down the salts, must
be restored to the soil or it will soon
become sterile.

Thus it will be seen that while irri-

gation is the making of the sugar in-

dustry of Hawaii, and that irrigated

areas are being constantly extended,
only the most scientific treatment will

give good results, and ignorance of needs
and conditions will be a factor to retard

full development of the wonderful sugar
properties which the islands possess.

Special local conditions must be consid-

ered in each instance, and with a lim-

ited water supply tapped by many w^ells,

as this is, economy of application, pre-

vention of waste, and care to forestall

over-irrigation will be the only method
by which perfect success can possibl}' be
assured.



TURPENTINE ORCHARDING.
A NEW AND MORE PRODUCTIVE METHOD HAS BEEN DE-
VISED BY DR. HERTY, OF THE BUREAU OF FORESTRY.

THE Bureau of Forestry will shortly

issue a bulletin describing a new
Tiiethod of working southern pines for

turpentine. This method is intended

to replace the present wasteful and in-

jurious system of boxing. As the bul-

letin cannot be published in time to

Teach turpentine operators before the

present season's work begins, a circular

lias been issued in advance for the pur-

pose of giving operators an opportunity
to install the new system, and thus
-avoid the loss in quantity and quality

•of products consequent upon another
year of work with the old system of

iDoxing.

The forthcoming bulletin will deal

with the turpentine industry' in general

and with the economies that the new
system makes possible. Here brief

mention only can be made of the prin-

'cipal features of the system. Important
among these is the production of 23 per

cent more turpentine than by boxing
and the yield of only the higher grades
of resin. The cost of the new equip-

ment can easily be paid for from the

extra returns of the first season, and
there will also be an additional margin
•of profit. Moreover, since there is no
hox cutting under the new system, the

least possible damage is done the trees
;

shallow chipping only is necessary.

For the season of 1902 the production
of spirits of turpentine by the old system
•of boxing amounted to 600,000 barrels,

valued at $13, 200,000. The production
•of rosin was 2, 100,000 barrels, valued at

^4, 200,000. The total value of the crop
was thus $17,400,000. Had the new
method been applied to the same area of

timber, the production of spirits of tur-

pentine would have been 1,050,000 bar-

rels, amounting in value to $23, 100,000.

The production of resin would have been
4,675,000 barrels, worth at current
prices $7,350,000. The total value of

this product would have been $30, 450,-

000. This increased yield by the new

system represents a net loss to the
southern naval stores industry of $13,-

000,000 from boxing in one season.

It is important to note here also that

the ordinary labor used for all boxing
operations readily adapts itself without
extra cost or training to the working of

the new system.

This system was devised by Dr.

Charles H. Herty, an expert in the

Bureau of Forestry, and under his

supervision received a thoroughly practi-

cal test at Ocilla, Ga., during the season

of 1902. Its essential features are as

follows :

1

.

An earthen cup of the same capac-

ity as the standard box is used to catch

the crude turpentine. At the top of the

cup there is a stout rim, with a half-inch

hole, by which the cup is suspended from
a nail driven into the tree (Fig. i).

2. Two thin galvanized sheet-iron

gutters convey the resin into the cup.

These gutters are each 2 inches wide and
from 6 to 12 inches long, and are bent

lengthwdse through the middle at an

angle of about 120°, thus forming an
angled trough (Fig. 3).

INSTALLING THE EQUIPMENT.

This system can be applied to trees-

previously boxed as well as to unboxed
timber. In placing the equipment on

unboxed timber, two flat faces are pro-

vided by means of cornering axes, a

right-handed and a left-handed man
working together. The first strokes

with the ax are the same as in corner-

ing the box. Next, by upward strokes

of the ax, enough of the bark and sap-

wood is removed to form flat faces one-

half as high as the distance between

their outer edges. In this way the two
men prepare a double face, correspond-

ing in width with that of the box which

would have been cut in such a tree.

Two inclined converging incisions are

then made, one across each flat face,

for the reception of the two sheet- iron

I

(127)
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gutters. The incisions are made by a

right-handed and left-handed workman,
each with a broadax, having a straight-

edged blade 12 inches wide. The men
work on opposite sides of the tree ; each

man directs the head of his broadax

somewhat downward, and with one

stroke makes an inclined gash about

one-fourth of an inch deep across the

flat face on his side of the tree. The
incisions are made slightly deeper at

their lower ends. The gash on one

side should be made about an inch lower

the lower gutter should pass beyond

the angle about one and one-half inches,

thus forming a spout to convey the

resin from both gutters into the cup
below (Fig. i).

In hanging the cup, care should be

taken to drive the nail (a common 6-

penny wire nail) at a sharp downward
incline, and deep enough to leave only

about three- fourths of an inch exposed.

The nail is driven on the same side of

the tree with the upper gutter, so that

the cup when hung shall not be more

-SHOWING THE POSITION OF CUP AND GUTTERS.

than on the other, but both should be

so placed that there will be a space

about 3 inches wide above them for

the passage of the hack in the later

chipping of the faces. Into the incisions

thus made the galvanized iron gutters
are firmly inserted, either by pressing
one edge upward into the cut, or, better,

by slipping the gutter endwi.se into the
U])per end of the cut and pushing it

downward into place (Fig. i). The
lower end of the upper gutter is brought
to, and then forced down one- fourth of

an inch beyond, the angle where the
two faces meet ; while the inner end of

than half an inch below the end of the
.spout of the lower gutter, and the nail

shall be as far as possible from the

dripping resin. This point is of great

importance, for when the cups are filled

with rain water, the fresh resin, lighter

than water, at first forms a floating

disc on the surface. As more resin

drops on this, the disc enlarges until

it touches and becomes anchored to the
wall of the cup. If the cup is properly

placed, this point of contact will be
well away from the nail-hole, which
will consequently not be clogged by
the resin. As more resin drops upon
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this floating disc, the growing weight
will shift the center of gravity and cause

the viscous mass to sink lower along

the side of the cup nearest the spout
;

at the same time, the water level will

rise until the nail-hole permits an over-

flow. Thus each fresh drop of resin

will force out a drop of water, while, as

the water does not rise to the top of the

cup, no resin is floated over the edge.

After the streak has practically ceased

running, the water above prevents the

the resin must flow over a long dry
face to reach the box. On the higher
faces the workmen with the broadaxes
change sides, the blow being then de-

livered by an overhand stroke.

The installation, in detail, is as fol-

lows :

On Virgin or Unboxed Timber.—
Three pairs of workmen (right and left

handed) , with cornering axes, lead the

squad, cutting the flat faces for the gut-

ters. These are followed by a right-

r=^\

FIG. 2.—A DEVICE FOR BENDING GUTTERS (ONE-THIRD ACTUAL SIZE).

resin in the cup from losing its spirits

of turpentine by evaporation.

Where the equipment is to be placed

on trees which have previously been
worked under the box system, it is un-

necessary to provide the flat faces de-

scribed, as the surface left by the chip-

ping of the previous season answers the

same purpose. One of the chief ad-

vantages of the new method is that the

cup and gutters are placed each season

immediately below the streak, thereby
insuring a yield greater in quantity and
of better quality than is possible where

handed and a left-handed laborer, who
make the incisions with broadaxes for

the gutters. These eight men work
back and forth across the drift in narrow

lines, and are followed by eight others,

who quickly insert the gutters before

the incisions begin to close, drive the

nails, and hang the cups. In order that

no time be lost, the cups should be dis-

tributed to each tree by a boy following

closely after the axmen. In making the

incisions with the broadax, care should

be taken that the head of the ax is turned

down only slightly, otherwise the inner
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half of the gutter may have too much ing the corner of the iron where the cut

slope, and upon the formation of the is first made. One thousand and eighty-

scrape in it the resin from a fresh chip- six pounds of No. 29 or 2,050 pounds
ping will run over the outer edge and of No. 28 gage galvanized sheet iron

be wasted. Two men are usually able will furnish gutters for one crop of

to cut about 3,000 faces per day. 10,500 cups. The gutters commonly
Two inspectors, one for the ax-work needed range from 6 to 12 inches long,

and one for the gutter-work, are re- After the iron is cut to the proper

quired. Tallying the faces is unneces- lengths, it is necessary to bend each
sary, as an accurate record of these can piece to an angle of about 120° along

be kept from the number of crates of its full length (Fig. 3). No expensive
cups used. apparatus is needed for this bending ; a

071 Boxed Timber.—The six laborers simple wooden machine (Fig. 2), cost-

with the cornering axes are unnecessary ing about 50 cents to make, is sufficient,

in applying this system to boxed tim- In operating this device the fiat piece

ber, as the chipping of the previous sea- of gutter iron is dropped into the nar-

son furnishes the required flat faces, row slit (A), and the handle (B) is

The remainder of the work is therefore pulled forward until the motion is

the same as on virgin or unboxed stopped by the beveled edge (C). The
timber. bent gutter is then removed. A few
Whether the cup system is applied to minutes' practice enables a boy to bend

virgin or to boxed timber, the best labor from 20 to 25 gutters per minute,
available should be assigned to the axes. Gutter Boxes.—The gutters (6 to 12

If that work is well done, there will be inches long) are carried by the gutter-
tio difficulty with the rest. men in boxes made with sloping sides
The following descriptions give in de- and partitioned for the different lengths,

tail the essential features of the cups and Placing the Gutters.—The following
gutters required by the new system: precautions should be carefully observed

in placing the gutters :

*^UPS. (^j^ The gutter must pass into the

The cups used are of clay and are ^^^^ throughout the whole width of

similar to flower pots. The form rec- ^^^ ^^c^' otherwise there will be a leak-

ommended is shown in Fig. i, and has ^^^ ^^ ^^^"^ behind it.

the following dimensions

:

(2.) The upper and lower gutters

Inches. must be at least i inch apart at their
Top diameter inside. . 5)^ inner ends Oil the angle of the faces, so

J^j°"°;"
diameter inside.

. y/, that there shall be no choking by the

Rmi.!V.' ............'.... .deep:: 2
accumulated scrape.

( 3 . ) The inner end of the upper gutter
The bottom should be oval inside and should come to the angle at the middle

flat outside and the side walls one-fourth of the faces and project not more than
of an inch thick. A nail-hole half an one-quarter of an inch beyond it.

inch in diameter should be placed half (4.) It is absolutely essential to the
an inch from the top of the rim. This successful working of the apparatus that
cup has the same capacity as the stand- the lower gutter form a spout by extend-
ard box. ing about i>^ inches beyond the angle

GUTTERS. ^t the middle of the faces.

(5.) Both gutters must be pushed
On account of the variable size of deep into the wood at the angle of the

trees, and consequently of the width of faces,
the faces, it is best to purchase the
gutter iron in long strips 2 inches wide,

T001.S.

which can be subsequently cut into the Cornering ^.^^—This ax, common on
desired lengths. For this purpose a all turpentine places, is the best tool for
pair of No. 8 tinner's snips can be used, cutting the flat faces for the gutters on
but care should be taken to avoid turn- virgin timber.
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Broadax.—Two broadaxes, with into the cup. The cup is then removed
blades 12 inches wide with straight from the nail and the resin is cut from
edges, are to be set on short straight the walls by a circular movement of the
handles, one for a right-handed and one knife and emptied into the bucket.
for a left-handed man.
On virgin timber a stock broadax. Cost ofEquipmentfor One Crop.

single-beveled, is used. On boxed tim- cups (10,500) at y% cents each 1,31.25
ber a double-beveled broadax is prefer- Gutter strips (1,086 pounds galvanized
able. iron, No. 29 gage, cut in 2-inch

Clazv Natc/iet.—r\i\s is the only tool ^ widths)
.

.

103.27
^^^„- ^1^-1, .. T*. u Cutting and shaping gutters 4.00required by the gutterman. It may be Nails (6-pennv wire) . i 05
used m driving the gutter in case it Freight charges (estimated) 30.00
sticks in the incisions, and answers also Labor at trees 80.00

for driving the nails upon which the cups ^
—

are hung and for the removal of bark,
^""^^^ *349-57

etc.
,
in order to hang the cups properly. ata,^ ^^,-^^o „,• ^„ ^-i, 4. r,- i-& f f f J Ihe prices given are those at which

OPERATING WITH THE EQUIPMENT. ^Sponsible firms will at present furnish
the material required. If the cups be

Chipping.—This operation is precisely placed on boxed timber the item of labor
the same as in boxed timber. The upper may be reduced to $30, as the chipping

FIG. 3.—SHOWING FORM OF GUTTER (ONE-THlRD ACTUAL SIZE)

gutter is placed about 3 inches below the
chipping surface, thus giving abundant
space for the passage of the hack.

Pulling.—Here again no change what-
ever is made in the usual practice on
boxed timber ; the puller passes easily

between the gutter and the streak.

Dipping.—The tool used for dipping
the cups is a steel blade 8 inches long,

2 inches wide at the lower end, and 4
inches at the upper end. This may be
made from an old saw and fastened to

a wooden handle extending a little over
the upper end of the blade. Where the
cups have oval bottoms, the lower end of

the dipping knife should be rounded to

fit them.
In dipping, the accumulated scrape is

first loosened from the gutters by means
of this dipping knife and pushed down

of the previous season furnishes, without
further labor, the flat surfaces for the
gutters, which slide more readily into

the incisions on old faces than into those
on freshly exposed sapwood. The esti-

mated freight charges are based upon a
material reduction in freight rates re-

cently offered by the principal railroads

in the turpentine belt.

In addition to the instructions given in

the circular just issued, the Bureau of

Forestry offers to all operators, without
charge, the assistance of Dr. Charles H.
Herty, who will personally' direct in the

field the installment of the new method.
Applications for assistance should be
directed to the Forester, Bureau of For-

estry, U. S. Department of Agriculture,

Washington, D. C.



FORESTRY AND MAPLE SUGAR INDUSTRY.

COLONEL WILLIAM F. FOX,
SUPERINTENDENT OF STATE FORESTS OF NEW YORK.

FORESTRY is a business in which
people seek to harvest the product

of woodlands by intelligent, conserva-

tive methods. It looks to the future as

well as the present, and the best fores-

try is that which provides for future

and permanent revenues as well as pres-

ent needs. This is true whether the

forest be large or small, a government
reserve or farmer's woodlot, the pine

lands of a lumberman or the maple or-

chard of a sugar-maker. In each case

the true forester is the one who trusts

to coming years for the vindication of

his methods, who not only harvests his

crop, but plants another one, and who
is content that others shall reap where
he has sown.

In this country people are apt to think

of forestry as only another name for

lumbering, and of forest products as

merely including logs and pulpwood
;

but forestry recognizes not only these

main products, but takes into consider-

ation also what are termed by-products.

In some European forests the revenue
from the by-products exceeds that ob-

tained from logs or timber. In Switz-

erland there is a planted forest which
yields the largest annual revenue of any
woodlands in Europe. The revenue is

permanent also, as much so as the

yearly interest on a government bond
;

but 50 per cent of the income and over

50 per cent of the cuttings represent

material other than saw-logs or timber.

In America, where there is little or no
sale for fuel wood, the by-products are

of less importance. Yet there are places

where they form no small part of the
profits deriv^ed from the management of

woodlands, as, for instance, the tar and
turpentine obtained from the southern
pineries, the tanning material from the
hemlock and oak forests of Pennsylva-
nia, the wood alcohol, acetate of lime.

and charcoal from the Catskill wood-
lands, the Christmas trees from the
Maine woods, and the sugar from the
Vermont maples.

Some people may not think of maple
sugar as one of our forest products, al-

though it belongs to that class, as much
so as logs, bark, or turpentine. The
maple groves, sugar bushes, or orchards,

as they are variously called, may not
suggest forests; but when a man taps
from one to three thousand trees, as is

done by some, his land must include a

substantial forest, although it may not
be a wilderness. The largest sugar
bush in the State of New York is in St.

Eawrence county, situated in the heart
of the great Adirondack forest. The
owner tapped forty thousand trees last

spring, and hung out over fifty thousand
buckets. His tract includes twenty
thousand acres, and he considers the
sugar making as the most important
part of his forest work.
Then, again, the commercial and in-

dustrial magnitude of this branch of
forestry is little understood. The for-

ests of the northern states yield annually
over 51,000,000 pounds of maple sugar
and 3,000,000 gallons of syrup. Of the
granulated sugar made in the United
States, over 17 per cent is obtained from
our woodlands.
The main question is How far are the

principles of modern forestry applicable
to this industry? Is it practicable to
maintain the output of your maple
woods, and, at the same time, render
them more productive and profitable?
What silvicultural work can be under-
taken with a view to transmitting the
property to your successors, unimpaired
in value and capable of yielding a per-
manent revenue? With failing orchards
and an increasing demand for the pro-
duct, what can be accomplished in the

(152;
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way of artificial plantations? I am
aware that the practical, successful

sugar maker does not bother himself
much with such problems. But these

questions must arise in time. Why not
give some attention to them now? To
carry out these suggestions will cost

time and some money. But will not the
capital be well invested?

To answer these questions properly
w^ould require a long discussion of de-

tails and technical work. I am sure,

however, that each operator in this in-

dustry, with the knowledge gained by
his practical experience, can work out
these problems successfully if he will

only give them serious, thoughtful at-

tention.

An important feature of this industry
is that it can be carried on at a season of

the year when the farmers, who include
nearly all the sugar makers, have some
spare time which they can thus utilize to

good advantage. Now, let some of this

spare time be employed in the improve-

ment of your maple woods, in work
which wall result in due time in an in-

creased production per acre. This does
not involve the expenditure of money
or the purchase of more land. Where
the trees are dying or failing, cut them
down and fill their places with young
transplanted saplings. If the trees now
standing are scattered and few to the
acre, set out young trees until the land
is covered with as many as the soil will

sustain and nourish properly, leaving no
more openings than are necessary for

your teams and gathering sleighs to

travel easily and quickly. The under-
brush should not be cut, nor trees of
other species thinned out to any great
extent, as this growth is necessary to

preserve certain soil conditions upon
which the vigor of the producing trees

is dependent ; neither should sheep nor
cattle be allowed within the woods if

the maple seedlings and saplings are to

be protected. Where grazing is per-

mitted the little seedlings are devoured.

TAPPING SUGAR MAPLES.
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the tender buds and twigs of the sap-

lings are cropped, and the large trees

suffer from the trampled condition of

the ground beneath their branches.

In man3^of the old sugar places, how-
ever, it may not be necessary to do any
planting, for the desired object may be

attained by cultivating and fostering a

growth of the more promising saplings

which are standing in the underbrush.

I was talking recently with a sugar

maker from Delaware county, in the

State of New York, whose sugar woods
have been killed by insects ; but the in-

sects did not injure the young trees, and

so the owner, as he tells me, proposes to

restore his orchard by a careful cultiva-

tion of selected saplings, and thereby

save the expense of replanting. In the

restoration of a sugar bush by the skill-

ful treatment of the young trees, a

farmer has an opportunity to practice

one of the most important branches of

scientific forestry. When a sugarmaker
or lumberman travels through the

planted forests in Europe he is surprised

to see how many trees there are to the

acre as compared with the wild, uncul-

tivated woods of this country. In any
sugar woods the soil will nourish and
sustain a much larger number of trees

than are standing there now, and where
the trees stand close together there cer-

tainly will be more money made and less

labor needed in gathering sap than in

one where they are widely scattered.

Forestry, among other things, means
forest preservation and the protection of

woodlands from insect blight, fires, and
other destructive agencies. It may be
well to consider here how far the prin-

ciples of forestry are applicable to the

protection of sugar woods. As regards

the insects, which a few years ago
wrought such havoc in the forests and
maple orchards of Vermont, I am frank
to say that foresters everywhere have
met with little success in controlling their

ravages. In our towns and along our
highways in New York the state ento-

mologist and his a.ssistants have suc-

ceeded in saving shade trees which have
been attacked and in getting the evil

under partial control. This was accom-
plished by spraying the trees and by
gathering the cocoons and eggs of de-

structive insects ; but where a forest is

attacked the devastation is so wide-

spread that the extermination of these

pests would require an expenditure of

mone}' exceeding many times the value
of the timber and land. This was dem-
onstrated in Massachusetts, where the
state authorities have already expended
within a few years several hundred thou-
sand dollars in controlling the ravages
of the gypsy moth. There is one favor-

able feature, however, in this matter,

that in two or three years the insects

disappear as mysteriously as they come,
long intervals intervening before their

reappearance. I think there is good
reason in the claim made by some orni-

thologists, that the outbreak of these
pests is largely due to the destruction

of our insectivorous birds, which every
year are ruthlessly slaughtered by the
thousand to furnish material for milli-

nery establishments.

The loss from forest fire is one that

can be largely controlled and minimized
by judicious forest work. Nearly every
one has doubtless had experience in

fighting woodland fires, and needs na
information as to the best methods to
be employed ; but organization and sys-

tematic methods are essential in attack-
ing a forest fire ; and so I would com-
mend the admirable system which the
State of New York has evolved for the
protection of its woodlands from fire

—

a system which is based upon seventeen
years of practical experience, during
which the law has been amended from
time to time in order to better perfect

its practical working. Under that law
we have in each forest town an official

who is known as the fire warden. It

devolves upon him whenever the smoke
of a forest fire is seen to warn out
promptly a posse of men, go to the
place as quickly as possible, and use
every means to extinguish or control
the fire. In order to guard against de-
lay and insure prompt service, each
town is divided into districts of suitable
size, in which the town fire warden ap-
points a deputy with the same powers
as his own. The men's wages and
other expenses incurred in this work
are paid by the town, which receives in
turn a rebate of one-half from the state.
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THE GATHERING TANK, WYOMING COUNTV, PA.

Thousands of printed placards contain-

ing rules and regulations for the use of

fire in the woods, and cautioning people

against carelessness in this respect, are

annually posted by the fire wardens
throughout our forests. These printed

notices, which are seen and read by
every one, have done much to educate

the people as to the danger of fire from
carelessness. There is no more impor-

tant work devolving upon the forester

than the prevention of this evil, and so

I am pleased to report that, owing to

the practical system established by the

State of New York, the fires in the

Adirondack and Catskill forests dur-

ing the last two years have been less in

number and area than ever before.

When I say number, I ought to add
that there were one hundred or more
incipient fires, but that each one was
extinguished promptly before any dam-
age was done.

I am aware that plantations of Sugar
Maples have not been undertaken to any
extent. If a man has no sugar woods
and wants to go into the business, he

naturally prefers to buy a tract of stand-

ing trees rather than plant one ; the

sugarmaker who owns an orchard is

generally contented with it, and feels no

need of another. It takes many years

for trees to grow, and so this question

of time has a deterrent effect. Still, a

young or middle-aged man can plant a

sugar orchard and, under the ordinary

life expectation, live to enjoy its profits

for many years; and the older men, by
planting, can make a good investment
for their children. A plantation of sap-

plings will become productive and prof-

itable in twenty years, and it will prove

to be a good investment as timber land

also, even if the trees are never tapped.

There are three species of Maple in

Vermont, the leading state in the maple-

sugar industry, not including the two
bush maples, which do not attain a size

that w^ould entitle them to be called

trees. The three species referred to are

the Sugar Tree, known also as the Hard
or Rock Maple, and the two soft maples,

one of which is called White or Silver

Maple, while the other is known as the

Red or Sw^amp Maple. The Black

Maple, which excels all others as a pro-

ducer, is only a variet}^ of the Hard
Maple, and so I include it with that

species. The White Maple is the fast-

est grower of any native species in the

New England or Middle States, whether

hard woods or soft woods; but the two
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soft maples produce an inferior article

of sugar. There is another tree, an al-

lied species, the one known as the Ash-
leaved Maple, Box Elder, or Negundo,
from which sugar can be made, and
which has been planted to some ex-

tent in Canada on account of its rapid

growth; but it is inferior in both the

quantity and quality of its product.

Hence, in making a plantation the selec-

tion of trees should be confined to the

Hard Maple.
By setting out the young plants 20 feet

apart there would be 550 trees on five

acres, or i , 100 trees on ten acres. The
trees would do well even if planted

closer, and there would still be ample
room for the drivewa3'S necessary for the

team and gathering tub. The saplings

having been set out, the underbrush
should be allowed to grow for a few
years, in order that the falling leaves

may enrich the soil and retain the

moisture needed for a rapid and thrifty

growth.
In making a plantation for timber

trees, White Pine, for instance, the

skillful forester sets his young seedlings

closer, beginning with spaces of four

feet, or 2,700 plants to the acre, and
making thinnings from time to time.

But, whatever thinnings may be made,
the forester always seeks to preserve a
somewhat crowded condition, so that

the trees will shed their lower limbs
and thereb}^ make timber as free from
knots as possible; also to force the tree.'>

to take on height at first instead of di-

ameter, and to secure a tall, slightly

tapering shaft with a small crown.
But in starting a plantation of maples

for sugar-making a different object is to

be obtained, and a different method
should be pursued. The trees must be
wider apart, and such crowded condi-
tions must be avoided. Thinning will

not be necessary. A large, leafy crown,
with wide-spreading branches, and a
shorter, thicker tree trunk is desirable.

The greater leaf surface will require a

larger flow of sap, and the greater diam-
eter of the tree trunk will permit more
sap spouts if needed. Right here some
scientist may suggest that leaves do not

Xf. MAPI,!-; SA1> IN A SUGAR SHUl}.
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make sap, but that sap makes leaves.

Very well ; the one cannot do without
the other ; a tree with few leaves will

have little sap, and a dead one none at

all.

It is well to bear in mind that a maple
plantation may in time become more
valuable for lumber than for sugar, and
so the lower limbs should be pruned
with reference to obtaining a tree that

will furnish at least three good, sound
logs. An ideal maple grove would be
one in which the trees have straight,

thrifty trunks, clear of limbs for about

38 feet, and at the same time have a

large, leafy top that will induce a full

flow of sap.

Now, it is no answer to this timber
proposition to point to the large area of

maple forests in Vermont and the small

demand for that kind of lumber, for the

valuable grade of timber which can be
grown in a planted forest is far different

from the inferior growth seen in wild,

uncultivated woods. Still, some fine

timber trees are found here and there

among the latter, and there is a brisk

demand for the first-class maple lumber
which such trees will make. With the

increasing wealth of the country and
erection of a better class of dwelling-

houses, there is a large sale everywhere
for hardwood flooring, for which pur-

pose Maple answers better than any
other tree. Throughout the Catskill

forests, in New York, selected maples
are cut and the choice logs taken to

mills, where they are manufactured into

roller stock. These logs, when deliv-

ered at the nearest railroad station, com-
mand a high price per lineal foot, the
timber in the log bringing more money
per thousand feet than is paid for clear-

stuff pine. In the Adirondacks there
are men who go through the woods,
picking out the best maple trees, pay-
ing well for the same, and splitting the
logs into square bolts that are shipped
to the factories which make shoe lasts.

Straight, clear maple logs command a
good figure also at the chair and furni-

ture factories, and there are several

other industries I might name which
pay a high price for lumber from this

species. The extensive furniture in-

dustry at Grand Rapids, Michigan, and

other places in that state is based largely
on the timber product of the neighbor-
ing maple forests. Most of our wood-
lands contain few trees of the character
necessary to supply this demand, but in
a planted forest, rightly cultivated and
managed, all, or nearly all, of the trees
would yield this high-priced grade of
material

;
so it is well in planning the

future of a maple plantation to take into
consideration this question of timber as
well as sugar, and adopt silvicultural

methods adapted to that end.
The amount of land required for a

plantation should form no objection,
especially as on most farms there are 5
or 10 acre lots that are available for
hardly any other purpose. Some of
the best producing maples stand on
bare, rocky hillsides, the trees on that
class of land seeming to be more valua-
ble for sugar making than those on low
ground.
The period which must elapse before

the trees would become productive is a
question hard to answer. But whether
it takes twenty or twenty-five years, the
profit of the inv^estment seems to be un-
questionable.

Of course there are some who will

regard such a proposition as merely a
pretty theory, and something that is not
to be considered seriously. But I would
respectfully call their attention to the
fact that tree planting for forest pur-
poses has passed the theoretical stage,

and that the practicability and profit of

such work has been fairly demonstrated.
In New England there are several plan-

tations of White Pine made by men who
are living today and are now selling tim-
ber from their lands, deriving an income
which amply repays them for all expend-
itures of time and money, including in-

terest. In our Western States the tree-

less plains have been covered at many
places by large areas of standing timber.
In the State of New York the forest com-
mission has alreadycommenced the work
of reforesting its waste lands and raising

timber trees from seedlings.

Throughout the Catskill counties of

New York the maple woods and sugar
trees have been killed b}' an insect borer.

Far and wide throughout that region, in

great belts 80 miles long or more, the
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"HK OLD-FASHIUM WITH ITS PRIMITIVE METHODS.

maple forests along the hillsides are red

and sear as if they had been swept by a

forest fire. In Delaware county, the

great sugar-producing district of the

state, the sugar bushes have nearly all

been destroyed by this uncontrollable

scourge. And now the farmers of that

region are face to face with the question

whether they will plant new sugar woods
or go out of business.

Thus far I have said nothing about
raising maple trees from seed, for such
work is not necessarj' where the sur-

rounding forests are filled with thrifty

saplings, large and small. At the same
time any one will find it an inter-

esting, and, doubtless, a profitable ex-

periment; for trees grown from seed-

lings are generally more thrifty and are

faster growers than transplanted sap-

lings. An ordinary garden bed, say 4
feet by 16, is sufficient for the purpose.

Care should be taken to obtain seeds

from the very best specimens of maples
;

for like produces like in the vegeta-

ble as well as in the animal world.

Grapes are not of thistles, nor figs of

thorns. If through carelessness the

seeds come from crooked, dwarfed or

diseased trees the crop will be apt to be
the same ; but if the seeds are collected

from tall, straight, and healthy speci-

mens the young seedlings will inherit

these characteristics, and. with the ad-

ditional advantage derived from careful

culture, will develop into trees of ideal

proportions and great productivity.

Having gathered the seeds, plant them
in rows the same as is done with beets
or radishes. A framework of lath cov-
ered thinly with brush or straw will

suffice to protect the tender sprouts from
the hot rays of the sun or from frost

;

and the rows can then be thinned out
until the seedlings are of sufficient size

for transplanting.



LUMBERING WITH ELEPHANTS IN BURMA,
ORIENTAL METHODS WHICH WILL PROVE INTER-
ESTING TO LUMBERMEN OF THE UNITED STATES.

BY

LESLIE HARRISON.

AMERICA presents varied scenes

and contrasting methods in its

lumbering industries, and while modern
invention makes use of endless cables

and improved log tramways, there can
be found in identical camps with these

the most primitive power of skids and
steers. Even more than most persons

realize, the use of the.se slow animals is

still adhered to, and the yoke of oxen
is in requisition from the Maine w^oods

to the redwood forests of California.

The sole use of the ox in a lumber camp,
however, is that of the draft animal.

In Burma the animal generally used
in lumbering operations is the elephant.
While "my lord, the elephant," solves
in an unique way the transportation
problem—always a vexatious one in

lumbering operations— he does more
than that. The stolid and slow-moving
ox can haul a load from one place to

another, but the load has to be made
ready for him in the first place, and after

it has arrived at its destination it has to

be unloaded. The elephant takes care

of all of these operations. Not only is

he a draft animal, but in some instances,

GETTING TEAK LOGS OUT OK A JAM IN A CREEK.



UNI.OADING A TEAK LOG. AFTER BEING USED AS A DRAFT ANIMAI, THE ELEPHANT PERFORMS

THE "hand" labor.

ELEPHANTS PUSHING STRANDED LOGS INTO DEEP WATER.
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ARRANGING TEAK IN A LUMBER YARD.

"At a word from his driver he picks up a timber.'

at a word from his driver, he picks up
a timber, carries it to the designated

point, and then not only deposits it

-where it belongs, but does so with pre-

cision and comparative ease, accom-
plishing a result almost impossible b}-

hand labor and with less expenditure
of time than would be required by a

steam crane. In most cases an ele-

phant driver, or mahout, is required for

each elephant, but human labor is .so

cheap as not to be a factor in the ex-

pense. The elephant furnishes the la-

bor which is paid for, and the driver is

looked upon as a necessary, though not

altogether desirable concomitant, as the

native helper is not as much to be re-

lied upon as his big charge. Opium
and the strong brews of native roots

work on human frailty, but the elephant
has no desire for these. In many big

lumbering operations, the elephants are

seemingly '

" told
'

' what they are to do
in the morning and in some degree left

to carry on the work during the day
according to their own devices. Very

remarkable are the stories told of their

sagacity. One of these stories, vouched
for as true, concerns lumbering, and
tells of an elephant that was about to

pick up a log just as the great gong,
which signalled the close of the day's

work, was sounded. To the surprise of

the mahout, the log, only a little larger

than others which had been carried,

proved too heavy for the elephant to

lift from the ground. Another elephant

was requisitioned, but the two together

failed to make any headway with the

heavy timber, and the attempt was
given up. In the morning the first

elephant went immediately to the tim-

ber, lifted it with apparent ease, and
carried it to the required resting place.

The lumber handled by these beasts

is, however, exceedingly heavy. Most
of it is teak, familiar to Americans in

the form of black, quaintly carved fur-

niture, of a weight and hardness which

suggests ebony. Much of it, when
handled by the elephants, is thoroughly

water soaked. In Rudyard Kipling's
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poem, "Mandalay," which exploits

some of the charms of the capital of

Upper Burma, he speaks of

" Elephants a-pilin' teak.

In the sludgy, squdgy creek.

"

In a story,
'

' Moti Guj ,

" he tells how
an elephant of that name was ordered

to work for a period of several days,

during which time the mahout was to be

away. Before leaving, the driver tapped

the big elephant's foot a number of

times agreeing with the specified num-
ber of days which the beast was to work
while he was gone. True to these in-

structions, Moti Guj worked peaceably

and with ardor until the set time was

up. At the expiration of the driver's

leave the elephant refused to work, and

threats, force, and cajolery were un-

availing to compel him to keep at his

tasks until the recalcitrantw«//^«/ should

return. When mahout and elephant

were at last reunited, however, all

traces of stubbornness and bad temper

disappeared from Moti Guj, and he re-

sumed his tasks with an evident willing-

ness. There are many other passages

where KipHng renders tribute to the

sagacity of the elephant, for whose
intelligence the novelist has respect.

Through the courtesy of Mr. R. C.

Wroughton, Officiating Inspector Gen-

eral of Forests to the Government of

India, Forestry and Irrigation has

obtained permission to reproduce the

photographs used to illustrate this

article. They show just how the lum-

ber is handled and give a definite idea

of how useful the giant beasts are.

POSSIBLE IRRIGATION PROJECTS.

NOTES FROM THE RECLAMATION SUR-
VEY BEING CARRIED ON BY THE
UNITED STATES GEOLOGICAL SURVEY.

SINCE the passage of the National

Irrigation Act of June, 1902, a com-
prehensive survey of the arid regions of

the West has been carried on by the

United States Geological Survey, with a

view of determining the most feasible

projects for development. It has been
the intention of the officials in charge

from the very first to examine with the

greatest care those streams which seem
to afford the greatest natural advantages
for the storage of large bodies of water.

Some of the more interesting work car-

ried on during the past .season is de-

scribed in the following notes from the

work of the Geological Survey:

"Water for Central Washington.

An examination has recently been
made, by F. C. Calkins, of the Hydro-
graphic Branch of the United States

Geological Survey, of the possibilities

of increasing the water supply of por-

tions of central Washington. Kittitas

Valley is one of the areas in which irri-

gation is already extensively practiced

by water drawn from the Yakima River

and its tributaries. Plans have matured
for the construction of ditches from the

Upper Yakima which will materially

extend the irrigated area to the east and
southeast in the near future.

Attention was also given to a strip of

desert land just east of the Columbia
River, now used as a stock ranch, and
also to a portion of the great wheat-
growing region adjoining it on the north

and east which extends northward into

the Big Bend of the Columbia and east-

ward beyond the Idaho boundary. As
the district has an arid climate, and its

eastern portion is practically without
surface streams, the object of the exam-
ination was to determine the practica-

bility of sinking deep wells as a means
of obtaining water, and especially to

determine whether artesian flows could

be found. Irrigation from the Colum-
bia, except to a limited extent on its

lowest terraces, appears to be impracti-
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cable because of the depth and steepness

of the sides of the canyon through which
the river flows.

East of the Cohimbia the investigation

included Crab Creek, the only perennial

stream traversing the region, but its

waters were found to be no more than
suiBcient for the irrigation of its own
bottom.

In the wheat lands, where all crops

are raised by dry farming and where
water for stock and domestic uses was
formerly brought from springs, some-
times at great distances, the possibility

of increasing the present number of deep
wells was carefully considered.

The information gathered this season

indicates that a supply of water suffi-

cient for present needs can be obtained

by deep drilling throughout the region

examined, at depths of from 40 to 675
feet. While there are no flowing arte-

sian wells, the deep waters are found to

be under pressure, and it is believed that

in certain of the lower wells along the

Northern Pacific Railroad an artesian

flow could be obtained by proper casing.

It does not seem that any considerable

portion of the wheat lands can be irri-

gated from deep wells, or that water from
this source for irrigation can be found
in sufficient quantities in the unculti-

vated land east of the Columbia, though
it is believed that in this section deep
wells for stock-watering purposes may
be profitably sunk at some points.

Arid Land Reclamation in California.

The greatest opportunity for the rec-

lamation of arid lands in California,

and perhaps in the entire southwest,
has been found to lie in the utilization

of the waters of the Colorado River on
its adjacent lands in California and
Southern Arizona. As a result of an
investigation along this river, made in

January, 1902, by the Geological Sur-
vey, the extent of the alluvial bottom
land between Camp Mohave and Yuma
was found to be from 400,000 to 500,-

000 acres. Extended surveys were be-

gun November i, last, to determine
the area and quality of these bottom
lands, the possibility of diverting water
to them, and the probable expense of

their reclamation. To this end a hydro-

graphic survey of the region was begun,
including the gaging of the river, the
location of canal lines, soil analysis,

and the determination of silt and evapo-
ration ; and a topographic map of the
lands upon which distribution systems
may be considered was made. This
map, on which the topographic features

are clearly and accurately shown, will

be of great value in assisting engineers
to locate the main canal lines, and is

essential to a comprehensive knowledge
of the river as a whole. About one
hundred men are engaged in these in-

vestigations for the Survey, Mr. E. T.
Perkins being in charge of the engineer-

ing field work, Mr. E. C. Barnard in

charge of the topographic mapping, and
Mr. J. B. Eippincott, resident hydrog-
rapher for California, consulting en-

gineer on investigations.

The demands for irrigation in the
Colorado Valley are urgent. The aver-

age rainfall at Camp Mohave is only

5.99 inches per annum, and at Yuma
it is 3.06 inches per annum, while the
temperatures are such as to provide

twelve growing months in the year.

The Colorado River derives its principal

source of water supply from the melt-

ing snow on the high mountains of

Utah, Colorado, and Wyoming. It

reaches the stage of maximum flow,

approximately 50,000 cubic feet per
second, in the months of May and June,
when the demand for irrigation is

normally the highest ; its minimum flow

—about 4,000 cubic feet per second

—

occurs in the months of January and
February, at the time of least demand.
The opportunities for storage on this

stream are very great.

The silts of the river are difficult to

handle in canals, but the fertilizing

properties which they have are such

that lands irrigated with these muddy
waters will never require further fer-

tilization.

Mr. R. H. Forbes, of the Agricul-

tural Experiment Station at Tucson,

Arizona, who has made a study of the

silt in the Colorado River, has pointed

out that this stream resembles the Nile

in many particulars. Like the great

river of Egypt, the Colorado is subject

to an annual summer rise sufficient to-
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overflow the extensive areas of its

borders and delta lands. These high

waters are rich in fertilizing sediments,

are exceptionally free from alkaline

salts, and come at an opportune time

for irrigation. Mr. Forbes maintains that

when the Colorado is understood and
utilized as successfully as the greater

and better-known Egyptian stream, it

will be recognized as the American
Nile—the creator of a new country for

the irrigator, the mother of an occi-

dental Egypt.

Search for Underground Waters.

A new division, to be known as the

division of hydrology, has recently

been organized in the hydrographic
branch of the Geological Survey. The
work of this division will include the

gathering and filing of well records of

all kinds, the study of artesian and
other problems relating to underground
waters, and the investigation of the
stratigraphy of the water-bearing and
associated rocks. In addition to the

gathering of statistics relating to the
flow, cost, etc., of the wells, it is hoped
in the future to give especial attention

to the geologic features which govern
or which are related in any way to the
supply of water.

The division will be subdivided into

two sections, the eastern and the west-
ern, the first embracing the Gulf and
Mississippi River states and the states

to the east, and the second embracing
the remaining (" reclamation ") states

and territories, or those having public
lands. The charge of each section has
been assigned to a geologist, the we.st-

ern section to Mr. N. H. Darton, and
the eastern to Mr. M. h. Fuller. The
office details are in charge of Mr. Fuller.

The sections will be further subdi-
vided so that each state or group of ad-
jacent states shall constitute a district

in which the work of collecting data
and of investigating the problems re-

lating to underground water will be in

•charge of a geologist employed for the
purpose.

In the western section it is expected
that the .study of the geologic structure
will be followed by the sinking of wells
by the Survey, the aim being to test

such of the arid or semi-arid regions as

appear to present conditions favorable

for artesian water, with a view to their

ultimate development for agricultural

purposes.

Investigations on the North Platte

River, "Wyoming:.

Preliminary to the commencement of

actual construction of systems of irri-

gation under the Reclamation Act of

1902, a thorough knowledge is being

acquired b}- the Geological Survey of

those streams in Wyoming which seem
to afford the greatest natural advantages
for impounding large bodies of water
where it may be available for the irri-

gation of agricultural tracts. A recon-

naissance survey has just been com-
pleted by A. J. Parshall, Resident
Hydrographer of the Survey for Wyo-
ming, extending more than 400 miles

along the North Platte River from a

point where it breaks through the

mountains near the southern boundary
of the state. The survey also included

many of its tributaries.

The information thus gained will be
of great value in determining the plans

that will finally be adopted in conserv-
ing and applying the flood waters of a

stream now going to waste and capable
of reclaiming more land than is at

present being irrigated in the state.

Reclamation Possibilities of Nevada
Deserts.

Under the direction of Mr. E. H.
Taylor, resident hydrographer of the
Geological Survey at Reno, Nevada,
13 new stream-gaging stations have
been established in Nevada and eastern

California. Three of these are on
Walker River and branches, one on
Carson River, six on Truckee River
and tributaries, and four on the Hum-
boldt and its tributaries. The run-off

data from these and the other eight
gaging stations on these streams, when
they cover a period sufficiently long to

include the two extremes of run-off,

will be of great value in determining
the irrigation possibilities and designing
the works on each. A dozen rain gages
are to be located at characteristic places
in this section. These, with the eleven
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already in use there, will, with the aid

of the run-off data, render ascertainable

the ratio of precipitation to run-off, and
thus enable engineers to compute, from
rainfall records, the run-off from adja-

cent auxiliary water-sheds. Evapora-
tion from the surface and fluctuations of

the surface level of some of the larger

lakes are being measured, and losses in-

cident to storage of large bodies of water
and losses from small bodies of running
water are to be studied. During the
last season Mr. Taylor has been assisted

t>y Prof. E. C. Murphy, of Cornell Uni-
-versity.

One of the most important agricul-

tural problems in western Nevada is the
reclamation of the Carson River Valley.

This portion of the state joins the

desert country of the Basin Ranges,
but the waters of the Carson River and
its tributaries permit of irrigation and
-save it from being wholly unproductive.
During the spring and early summer
the river is swollen by melting snows

on the Sierra Nevadas, but later in the
season its volume becomes insignificant,

and no extensive reclamation through
irrigation is possible at its low- water
stages. Within the last few months,
however, it has become apparent,
through investigations made by the
Geological Survey, that with the
proper conservation of the wasted winter
and spring flow by the construction of

storage reservoirs, it would be possible

to obtain enough water to irrigate not
less than 120,000 acres of land now
lying arid, besides materially increasing

the reliability of the supply for lands
already under cultivation. With this

amount of land reclaimed for farming
purposes, it is estimated that an increase

in property values in the section re-

claimed would amount to several mil-

lion dollars. The estimated cost of this

storage is less than seven dollars for

each acre which can be irrigated, or
about $800,000 for the total acreage re-

claimed.

PRIVATE IRRIGATION WORKS.

PROJECTS WHICH GIVE PRACTICAL DEM-
ONSTRATIONvS OF vSUCCESS FROM DE-
VELOPMENTS ACTUALLY COMPLETED.

WHIEE the United States Govern-
ment is devoting the energies

of several of its commissions and bu-
reaus, with their corps of trained ex-
perts, to the study of the irrigation

problem, there are many private com-
panies which are doing practical work
of great value, not only in the de-

velopment of irrigable lands but in the
practical demonstration which they fur-

nish of the possibilities of irrigation.

It cannot be gainsaid that the knowl-
edge of actual results is convincing as to

the benefits to follow the application of
needed water to naturally fertile soils

;

and, in the campaign for the extension of

irrigation, examples are cogent argu-
ments. It is with something of this

thought that Forestry and Irriga-
tion presents some of the salient fea-

tures of successful private irrigation

enterprises.

Felix Irrigfation Company.
The Felix Irrigation Company, at

Roswell, New Mexico, has a canal 25
miles in length, which is now irrigat-

ing about 6,000 acres of land, and is

capable of irrigating more. Being fed

by springs and the overflow of artesian

wells, as well as by a river, it can hardly
run dry. The land under irrigation is

principally planted in alfalfa, which
produces four crops of hay per j^ear,

yielding about one ton per acre for the
first three crops, and a little less for the

fourth. This, together with Kaffir and
Egyptian corn—excellent feeds—is used
for fattening cattle and hogs on a large

scale. On the Felix ranch, under the

canal system, there are 1,000 acres of

alfalfa, which cut last year about 4,000
tons. Owing to the nature of the land,

it can be handled very economically.

Not many years ago the country watered
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HEAD OF THE CANAL OF THE FFXIX IRRIGATION COMPANY.

OVER DAM.

WASTE WATER FLOWING

by the FeHx canal was arid prairie. In

twenty years irrigation has increased

the value of the land around Roswell

from $1.25 to $125 per acre—exactly

100 times—and this fact is attested

by a recent sale where land was sold at

the latter figure which was originally

entered as homestead.
There is an irrigated apple orchard

covering 700 acres, with about 5,500
trees. The trees are from five to six

years old, and in 1901 yielded about

20,000 bushels ; thirty car-loads of this

fruit were shipped to Chicago. I^ast year

the crop was much larger, and yielded

about 100,000 boxes. The orchard is

not irrigated by the canal which sup-

plies the alfalfa ranch, but from flowing

springs and artesian wells. Altogether,

about 7,000 acres should be reclaimed by
irrigation, supplied by the Felix Com-
pany, which owns merely the canals, not

the ranches mentioned.

The Yakima Valley Canal Company.

The Yakima Valley Canal Company,
of North Yakima, Washington, serves

3,000 acres of land and delivers one
cubic foot of water per second, meas-

ured over a Cippoletti weir, upon each

134 acres. The land served is located

on what is known as Nob Hill, imme-
diately adjoining North Yakima, and
overlooking the entire valley.

Prices range from $100 per acre to

$800 per acre, actual sales having been

made at the latter figure. Gross returns

on land in fruit are sometimes as high

as $400 per acre annually, and retvirns

of $125 and $150 per acre in potatoes

are not unusual. Returns on alfalfa

and timothy hay vary from $25 to $50-

per acre. The Canal Company recently

decided to enlarge its service and supply

1,200 acres of new land, extending its

main canal some six miles.

The old canal carried 32 cubic feet

per second, and deductions are made for

seepage and evaporation of 30 per cent,

which, as stated, leaves to the laterals

one cubic foot per second per 134 acres.

The canal is being enlarged to a carry-

ing capacity of 75 cubic feet per second,

and after deducting 30 per cent for

losses, this will leave a net delivery of

one cubic foot per second to each 80
acres.

The work necessitated by this in-
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crease of service is under the super-

vision of Mr. Alfred Bannister, of San
Francisco, who is on the ground and
carrying on the operations.

The water was shut off October i,

and all flumes and earth work widened.
Flumes were treated with two coats of

asphaltum. All earth work in gravel

was cemented with Portland cement and
treated with asphaltum to prevent seep-

age. The old canal passed around the

noted Painted Rocks on a trestle 90
feet high. Thence the water was dis-

charged into a redwood barrel inverted

siphon 32 inches in diameter and crossed

Cowiche Canyon. 900 feet, under 100-

foot pressure. The plans are to discard

the trestle and construct a 500 -foot

tunnel through the Painted Rocks,
cementing and asphalting it through-
out, and to build another siphon 2

inches larger in diameter alongside the

old one. Both are the work of the Ex-
celsior Pipe Works of San Francisco.

The water along the entire line of

the canal is measured to the consumer
over Cippoletti weirs in cubic feet and
fractions thereof. These weirs were
installed by Sydney Arnold, resident

Government Hydrographer, and are
generally considered the most accurate
and satisfactory of the known methods
of water measurement.
The largest weir on the Yakima Com-

pany' s canal is 48 inches long and
serves about 700 acres.

For service the company's charges
are as follows : A water right under the
canal costs $30 per acre and has hereto-

fore been subject to annual mainte-
nance averaging $1 per acre per year,

but owing to the cost of improvements,
this fee will be $1.50 per acre for the

next few years.

The Wyomingf Development Company.

The Wyoming Development Com-
pany of Wheatland, which supplies the

water for the prosperous Wheatland
colony, takes its water from the vSybille

and Laramie rivers. The former stream
runs parallel with the land from the

southwest to the northwest corner, and
the latter practically bounds it on the

north

.

The company has constructed three

canals. The first, or No. i, is 34 miles

in length, has a width of 25 feet on the

INVERTED SIPHON OF THE YAKIMA VALI^EY CANAL COMPANY, NORTH YAKIMA, WASHINGTON.
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bottom, and a depth of 4 feet at its head-

gate. It has a carrying capacity of

427.56 cubic feet of water per second.

No. 2 is 22 miles in length and has a

width of 22 feet on the bottom, a depth

of 3>^ feet at its headgate, and a carry-

ing capacity of 340.67 cubic feet of

water per second. No. 3 is 12 miles

long, 15 feet wide on the bottom, and

carries 300 cubic feet of water per

second.

DISCHARGING GATES AT UPPKK l.-M) ol CI

NO. 2 RESERVOIR, WYOMING DEVEI.O:

MENT COMPANY.

Until it reaches the heads of the ca-

nals the water flows through natural

channels and loses little by seepage or

evaporation. It is used immediately
after being turned into the canals. Ca-
nal No. 2 has no break from its head-
gate to its terminus, except the gates

along its line, which are used for the

distribution of water to its laterals. On
canals i and 3 breaks occur by reason

of dry streams or gulches.

A tunnel three-fifths of a mile in

length and 7 by 8 feet in diameter, with

a fall of 2 feet in 100 for the first 400-

feet, and i foot in 100 for the remainder

of its length, has been cut through solid

rock. This conveys the water from the

Laramie River to Blue Grass Creek,

which flows into the Sybille River.

From that stream the canals above men-
tioned have been constructed along the

higher levels of the land. Lateral and
sublateral ditches leading from
the main canals distribute the

water over the entire area.

As at present completed, the

system of irrigation furnishes a

sufficient quantity of water for

the successful growing of crops

on about 60,000 acres of land.

To reinforce and fully fortify

against drouth in any season, in

1896 water was turned into a
natural reservoir, which has a

shore line of between seven and
eight miles. The construction

of a clam was completed lately

for another natural reservoir ad-

joining the Laramie River above
the tunnel of the company. This
reservoir is now being filled with

water. It, with the other re-

.sources of the compan}^, will fur-

nish sufficient water to irrigate

120,000 acres.

This reservoir will be among
the largest in the world. It is.

8 miles in length, averaging 2>^

miles in width and about 35 feet

at its gieatest depth, averaging

1 8 feet. It will cover about 7,000
acres of land, have a shore-line of

about 35 miles, and will carry
^' about 120,000 acre- feet of water.

This reservoir will make water
abundant for all land under
ditches of the Wyoming Devel-

opment Company during every growing
month of the year. It will make the

destruction of crops by drouth a prac-

tical impossibility.

The company has other available res-

ervoir sites on its lands which can be
utilized, but they are hardly necessary,

considering the capacity of the reser-

voirs now completed.
The primary rights to the water of

the streams under which the system is.
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constructed, by the laws of the state

and the decision of the courts, belong to

the Wyoming Development Company.
These are transferred to the farmers as

the lands are sold or occupied. There
can be no monopoly of the water or lands,

as the purchaser owns both, they being
inseparable.

From 20 to 50 bushels of wheat may
be raised to the acre ; about the same
amount of barley and oats ; onions.

100 to 400 bushels ; alfalfa averages
from 3 to 5 tons ; two and sometimes
three cuttings are made during the sea-

son. The potato crops are good. Suc-
cess can be attained on the lands in the
growth of small fruits, and orchards
should be extremely profitable. Apple
trees are not yet old enough, however,
to show^ definite results, though trees

are healthy and free from blight. The
land is favorable for sugar-beet culture.

AN INTERESTING FORESTAL OPERATION.
A PROFITABLE CUTTING OF INSECT-KILLED TIMBER WHICH
WILL SERVE THE DOUBLE PURPOSE OF SAVING LUM-
BER AND REDUCING THE RAVAGES OF BARK BEETLES.

BY

AUSTIN GARY,
FORESTER FOR BERLIN MILLS COMPANY.

I
HAVE recently closed, on the part

of the Berlin Mills Company, a log-

ging contract that may interest readers

of Forestry and Irrigation, as it

illustrates in a clear way a class of oper-

ations that foresters might sometimes
inject into lumbering to great advan-
tage. The contract provides for the

cutting and hauling of .several hundred
thousand feet of dry timber killed dur-
ing the last few j^ears by insects.

For more than fifteen j^ears pa.st the

Spruce on the headwaters of the Andros-
coggin has been suffering a good deal

from the ravages of bark beetles. Some
large tracts have lost more than half

their standing timber, though until five

years ago the cause of the loss was not
clearly known, and no measures were
taken to save the dead timber or check
the spread of the trouble. Since that

time, however, several owners of large

tracts have been on their guard. Pro-
fessor A. D. Hopkins was requested to

make an examination, and his visit re-

sulted in Bulletin No. 28, " Insect Ene-
mies of the Spruce in the Northeast,"
Division of Entomology, U. S. Depart-
ment of Agriculture.

For my own employers the areas likely

to be damaged by insects have been care-

fully watched, and, as far as practicable,

logging operations have been carried on
in the regions that for this cause anp
others most needed cutting. The tim-
ber involved in the present contract
stands on the west side of Parmachene
Lake. Three years ago careful exam-
ination disclosed about 100,000 feet of

dry timber standing in three bunches.
To-day the dead timber is three times
that amount, and the colonies of living

beetles are large and active. It was
evident that extensive damage was to

be expected here unless it could be
checked, and the extent of injury which
might be counted on was clearly shown
by the increasing destruction wrought
in the immediate vicinity.

Of course, it would have been easy
to turn a big logging concern into the

locality and by an extensive cut make
sure of getting out the dry and infected

timber. That was not desirable, how-
ever, for several reasons, chief among
which was the desire to preserve the

appearance of the lake shores for the

benefit of the Parmachene Club, whose
main establishment. Camp Caribou,

stands on an island in the center of the
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lake. On the other hand, we could not,

without large proportional expense, take

out the dry timber alone, as we found
that no contractor would undertake to

do this. Enough timber to make the

expense of camp and road building

moderate in proportion, and liberty to

cut enough green timber standing with
the dry so that the work would not

differ greatly from that to which loggers

and workmen are accustomed, seemed
to be necessary from the point of view
both of the logger and of the owner of

the land.

So my task in getting the work done
was, first, to find a man who was not

afraid to undertake a job slightly differ-

ent from those to which he had been
accustomed and who could be depended
on to maintain thorough control of a

crew ; and, second, to mark out the

work so that it could be done at moder-
ate expense and yet accomplish the ob-

ject of the operation. To the latter end
a good deal of hunting was necessary to

find all the trees that were infested, but
still green, trees which because of their

menace to the surrounding woods in

the future, it was far more desirable to

get out than the dry timber. This was
not so hard, however, as might be
thought, for the infested timber as a

rule stands in bunches, showing that

the swarms of young beetles as they
leave one tree that has been killed to

attack others, apparently do not fly far.

The trees to be cut were designated by
spotting, and the contractor agreed to

cut by the marks. As a further induce-
ment to thorough work, we agreed not
to discount the timber for sap rot, but
if mainly sound to scale it as green
timber.

To accomplish our purpose fully three
things are essential : First, the forestal

operation of saving the dry timber and
putting the infested trees into the water
where the insects inhabiting them w^ould
be killed ; second, preservation of the
scenery for the benefit of the sportsmen
who enjoy the country; third, so to plan
an operation that the owners could get
a fair stumpage out of the timber we
had to cut. It looks now as if we had
secured our ends with reasonable suc-
ce.ss.

FORESTRY AND IRRIGATION IN CONGRESS
BILLS, RESOLUTIONS, AND OTHER NATIONAL
LEGISLATIVE ACTS RELATING TO FORESTRY,
IRRIGATION, AND THE DISPOSAL OF THE
PUBLIC LANDS, CHRONOLOGICALLY ARRANGED.

THE legislative acts concerning for-

estry and irrigation for the period
beginning with February, when our last

record closed, and ending February 20,

were comparatively unimportant. The
bill granting the Central Arizona Rail-
way Company the right of way through
the San Francisco Mountains Forest
Reserve, practically identical with the
one vetoed by the President at the last

session, passed both houses and went to
the White House for approval. At the
time of going to press the bill had not
been signed, though the ten-day period
of consideration had not yet lapsed.
Petitions for the repeal of the desert
land law and the commutation clause of
the homestead act continue to pour in

from labor organizations of every state,

showing a definite campaign through
these bodies. More than fifty of these
found place in the Congressional Record
for the period covered by this recapitu-
lation. A memorial from sundry citi-

zens of Eatah county, Idaho, remon-
strated against the repeal. The bill to
open one-half of the Colville Indian
Reservation, in Washington, to home-
stead settlement became a law.

February 2.

Senator Burrows presented a petition
of the Aspinwall Manufacturing Com-
pany of Jackson, Mich., praying for
the enactment of legislation to appro-
priate the receipts from the sale or dis-
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posal of public lands in certain states

and territories to the construction of

irrigation works for the reclamation of

arid lands, which was referred to the

Committee on Irrigation and Reclama-
tion of Arid Lands.

Senator Piatt, from the Committee
on Printing, reported a resolution for

the further printing of 15,000 copies of

the Woodsman's Handbook (Bulletin

No. 36. Bureau of Forestry, Depart-
ment of Agriculture), to be distributed

as follows : 5,000 copies for the use of

the Senate
; 5,000 for the House of

Representatives, and 5,000 copies for

the Department of Agriculture ; and
the same was referred to the House of

Representatives, where it was referred

to the House Committee on Printing.

Senator Teller introduced a bill (S.

7227) permitting the town of Montrose,
Colo., to enter 160 acres of land for

reser\-oir and water purposes. Referred
to the Committee on the Public Lands.

In the House of Representatives, Mr.
Bates moved to suspend the rules to

consider a bill (H. R. 15008) providing
for the better separation and utilization

of public and private lands within the
limits of railroad land grants in the arid

region, with amendments. The motion
was lost.

Senate bill No. 6339, providing for

the confirmation of certain forest lieu

selections made under the act approved
June 4, 1897, was referred to the Com-
mittee on Public Lands of the House.

February 3.

The Senate having under consider-

ation the Statehood Bill, as on several

other dates, considerable discussion was
evoked regarding the possibilities of

forestry and irrigation in the proposed
states.

A petition of Camp 4251, Modern
Woodmen of America, of Villard, Min-
nesota, praying for the enactment of

legislation providing for improved
economy of the forest resources of the

country, was referred to the Committee
on the Public Lands.

February 4.

The bill (S. 6968) granting the Cen-
tral Arizona Railway Company a right

of way for railroad purposes through

the San Francisco Mountains Forest

Reserve, in Arizona, was passed by the

Senate without amendment.
The bill (H. R. 159) providing for

free homesteads on the public lands for

actual and ^c»;/« yfa'.? settlers in the north

half of the Colville Indian Reservation,

Washington, and reserving the public

lands for that purpose, also passed the

Senate without amendment.
The bill (H. R. 12098) entitled "An

act extending the homestead laws and
providing for a right of way for rail-

roads in the district of Alaska," was
considered by the Senate in Committee
of the Whole. After a number of

amendments and corrections, the bill

went over for future consideration.

In the House the bill (S. 6968) grant-

ing the Central Arizona Railway Com-
pany' a right of way for railroad pur-

poses through the San Francisco Moun-
tains Forest Reserve, Arizona, was re-

ferred to the Committee on the Public

Lands.

The bill (H. R. 159) providing for

free homesteads for actual and bona fide
settlers in the north half of the Col-

ville Indian Reservation, Washington,
and reserving the public lands for that

purpose, having passed the Senate and
the House, became ready for Executive
action.

February 6.

The bill (H. R. 159) providing for

free homesteads on the public lands for

actual and bona fide settlers in the north

half of the Colville Indian Reservation,

Slate of Washington, w^as presented to

the President of the United States for

his signature.

The House of Representatives received

resolutions from the National Live Stock

Association favoring a public-land com-
mission, and protesting against the pas-

sage of House bill 15008, called the
'

' land exchange
'

' bill, and favoring the

preservation of pasturage on the public

domain.

Mr. Eddy, from the Committee on the

Public Lands, to whom was referred the

bill (H. R. 1 1652), an amendment to the

United States Statutes at Large, entitled

"An act to authorize the President of the

United States to cause certain lands
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heretofore withdrawn from market for

reservoir purposes to be restored to the

pubHc domain, subject to entry under

the homestead law, with certain restric-

tions, "reported the samewithout amend-
ment, accompanied by a report (No.

3659) ; which said bill and report were

referred to the Committee of the Whole
House on the state of the Union.

February 7.

A bill (S. 7288) extending the time

for making proof and payment for all

lands taken under the desert-land laws

by the members of the Colorado Cooper-

ative Colony for a further period of three

years was referred to the Committee on

the Public Lands.
A bill (S. 6689) to protect from tres-

pass the public lands of the United

States and the wild animals and game
thereon, which does not propose to in-

terfere with local game laws, was intro-

duced by Senator Perkins, and passed.

A bill (S. 7123) providing for the fur-

ther protection of the public forest re-

serves b}' giving wardens power to arrest

persons found violating any laws and
regulations of the reserves was intro-

duced by Senator Depew, and passed.

In the House, Mr. Lacey, from the

Committee on Indian Affairs, to which
was referred the bill (H. R. 16280) to

open for settlement 505,000 acres of

land in the Kiowa, Comanche, and
Apache Indian reservations in Okla-
homa, reported the same with amend-
ment, accompanied by a report (No.
3661). Referred to the Committee of

the Whole House on the state of the
Union.

February 9.

Senator Foster, of Washington, sub-
mitted an amendment propo.sing to ap-
propriate $21,000 for the management,
protection, and improvement of Mount
Rainier National Park, Washington,
and the same was referred to the Com-
mittee on Forest Reservations and the
Protection of Game.

In the House of Representatives, a
bill (H. R. 17327) providing for the
sale of public lands belonging to the
United States, and situated on the
Mississippi River and Grand Pass, was
referred to the Committee on the Public
Lands.

A message from the President an-

nounced that he had signed the bill

(H. R. 159) providing for free home-
steads in the north half of the Colville

Indian Reservation.

February 10.

A joint resolution was presented to

the Senate from the Legislature of

Wyoming, relative to irrigation investi-

gations by the United States Depart-

ment of Agriculture, and praying for

their continuance, was referred to the

Committee on Agriculture and Forestry.

Senator Heitfeld reported without
amendment and with a report the bill

(S. 7288) extending the time for mak-
ing proof and payment for all lands

taken under the desert-land laws by
members of the Colorado Cooperative

Colony for a further period of three

years. The bill was passed.

Senator Burton, from the Committee
on Forest Reservations and the Protec-

tion of Game, submitted a favorable re-

port on the amendment to appropriate

$21,000 for the management, protec-

tion, and improvement of Mount Rainier

National Park, in Washington. Re-
ferred to the Committee on Appropria-
tions.

The bill (H. R. 16731) referred to the

Committee on the Public Lands, which
permits the town of Montrose, Colo. , to

enter 160 acres of land for reservoir and
water purposes, passed the Senate.

Senator Warren introduced a joint

resolution (S. R. 167) providing for a

careful inquiry and report respecting

the present operation of certain public-

land laws. Referred to the Committee
on the Public Lands.

In the House a petition of the Bone-
steel Commercial Club, of Gregory
county, S. Dak. , for the opening of the

reservation land in Gregory county for

homestead settlement, was referred to

the Committee on the Public Lands.

February J I.

Mr, Mondell offered an amendment to

the appropriation of $130,000 made for

the Geological Survey for the purpose
of surveying lands within forest reser-

vations, stating that the General Land
Office alone should have the preparation
of these surveys. The amendment was
lost.
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The act (S. 7288 ) increasing the time

for making proof and payment for all

lands taken under the desert-land law
by members of the Colorado Coopera-

tive Colony for a further period of three

years was received from the Senate and
referred to the Committee on the Public

lyands. This committee reported the

same wathout amendment, and with a

report (No. 3704), both of which were
referred to the House Calendar.

A joint resolution of the Idaho State

Legislature, relating to the stone and tim-

ber act, was referred to the Committee
on the Public Lands.

February i2*

A message from the Senate to the

House announced that it had passed the

bill (H. R. 12098) entitled "An act to

amend section i of the act of Congress

of May 14, 1898, entitled "An act ex-

tending the homestead laws and provid-

ing the right of way for railroads in the

district of Alaska. '

'

A bill was introduced by Mr. Lacey
(H. R. 17393) to authorize registers and
receivers of United States land offices to

furnish transcripts of their records to

individuals. Referred to the Committee
on the Public Lands.
A joint resolution of the legislature

of Wyoming, indorsing the irrigation

investigations of the Department of

Agriculture, was referred to the Com-
mittee on Agriculture.

February 16.

A message to the Senate from the

House announced that it had disagreed

with the amendments of the Senate to

the bill (H. R. 12098) to amend section i

of the act of Congress approved May
14, 1898, entitled "An act to extend the

homestead laws and provide for a right

of way for railroads in the district of

Alaska.
'

' A conference was asked.

Senator Foraker introduced a me-
morial from the Chamber of Com-
merce ,

Honolulu , Hawaii , remonstrating

against the enactment of legislation pro-

viding for the extension of the land laws

of the United States to that territory

;

which was referred to the Committee on

the Pacific Islands and Porto Rico.

The bill (H. R. 14511) authorizing

the relinquishment to the United States

of claims and patented lands within the

national parks in the State of California

and permitting the settlers and owners
thereof to secure other lands outside of

said parks, in accordance with section

24 of the act of Congress approved
March 3, 1891, was reported from the

Committee on the Public Lands, to which
it had been referred, with amendments
thereto and a report.

The House of Representatives passed

the bill (S. 7288) extending the time
for making proof and payment for all

lands taken under the desert-land laws

by members of the Colorado Coopera-
tive Colony for a further period of three

years.

The bill (H. R. 15985) to confirm

certain forest lieu selections made under
the act approved June 4, 1897, ^^^ the

bill (S. 6968) granting to the Central

Arizona Railway the right of way
through the San Francisco Mountains
Forest Reserve also passed.

A bill (H. R. 16280) authorizing the

opening for settlement of 505,000 acres

of land in the Kiowa, Comanche, and
Apache Indian reservations in Okla-

homa Territory failed to pass.

The bill (S. 6290), with a report (No.

3620) on the same, was referred to the

Committee of the Whole House on the

state of the Union by the Committee on
the Public Lands. The bill is to ex-

tend the provisions of section 2455 of

the Revised Statutes of the United

States as amended by an act of February

26, 1895, relating to public lands.

Resolutions in support of the bill (H.

R. 17 103) permitting the payment of

the value of public lands to persons en-

titled to make entry upon such lands in

certain cases were received from three

Grand Army posts in Michigan, and

referred to the Committee on the Public

Lands.
The bill (H. R. 15985) to confirm

certain forest lieu selections made under

the act approved June 4, 1897, having

passed the House, went to the Senate,

and was there referred to the Commit-
tee on the Public Lands.

A memorial of E. B. Voorhees, di-

rector of the New Jersey Agricultural

Experiment Stations, New Brunswick,

N. J., to the Senate, remonstrating
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against a reduction of the appropria-

tion for irrigation investigations, was

referred to the Committee on Irrigation

and the Reclamation of Arid Lands.

February J 8.

Senator Clark, of Wyoming, from the

Committee on the Public Lands, to

whom was referred the bill (S. 7247)

for the relief of certain homestead set-

tlers in the State of Alabama, on laiids

which have been recovered, or which

may hereafter be recovered, in the

courts by the grantees of certain rail-

road companies of that state, reported

it without amendment.
Mr. Wilcox presented to the House

the petitions of 606 voters of Honolulu,

Hawaii, praying for the enactment of a

law to provide Hawaiian citizens with

homesteads from the public lands in

Hawaii. Referred to the Committee on

the Territories.

February 19.

A petition was presented to the Sen-

ate from the house of representatives

of the State of Missouri, praying for

the establishment of a national park in

the famous Ha-Ha-Tonka region, in

Camden county, Missouri. Referred to

the Committee on the Public Lands.
Mr. Stephens, of Texas, introduced

in the House of Representatives a bill

(H. R. 17470) to open for settlement

505,000 acres in the Kiowa, Comanche,
and Apache Indian Reservations. Re-
ferred to the Committee on Indian
Affairs.

Petitions in support of the bill (H. R.

1 7 103) permitting the payment of the

value of public lands to persons entitled

to make entry upon such lands in cer-

tain cases were received from two G. A.
R. posts in Michigan. Referred to the

Committee on the Public Lands.

February 20.

The bill (S. 6968) granting the Cen-
tral Arizona Railway the right of waj^

through the San Francisco Mountains
Forest Reserv^e was presented to the
President for signature. The Speaker
of the House also signed the bill (S.

7288) extending the time for making
proof and payment for all lands taken
under the de.sert-land laws by the mem-
bers of the Colorado Cooperative Colony

for a further period of three years, mak-

ing it ready for Executive action.

Mr. Miller introduced a bill (H. R.

17483) providing for the better separa-

tion and utilization of public and private

lands within the limits of railroad land

grants in the arid and semi-arid regions

of the State of Kansas. Referred to the

Committee on the Public Lands.

Mr. Hamilton presented a resolution

from Hill Post, No. 159, G. A. R., of

Middleville, Mich., in support of the

bill (H. R. 17103) permitting the pay-

ment of the value of public lands to per-

sons entitled to make entry upon such
lands in certain cases.

STANDING COMMITTEES OF THE HOUSE.

Agriculture. — Messrs. Wadsworth,
Henry of Connecticut, Connell, Wright,
Haugen, Dahle, Scott, Haskins, Henry
C. Smith, Graff, Williams of Mississippi,

Lamb, Cooney, Gordon, Allen of Ken-
tucky, Neville, and Flynn.

Public Lands.—Messrs. Lacey, Eddy.
Mondell, Miller, Jones of Washington.
Esch, Mood}^ of Oregon, Needham, '

Martin, Tompkins of New York, Ford-

ney, Shafroth, Kleberg, Griffith, Brun-
didge, Lassiter, Burnett, and Flynn.

Ir}igatio7i of Arid Lands.—Messrs.

Reeder, Mondell, Sutherland, Tirrell,

Brandegee, Dwight, Newlands, Neville,

Underwood, and Bellamy.

STANDING COMMITTEES OF THE
SENATE.

Agriculture and Forestry. — Messrs.

Proctor, Hansbrough, Warren, Foster

of Washington, Dolliver, Quarles, Quay,
Bate, Money, Heitfeld, and Simmons.

Forest Reservations and the Protection

of Game.—Messrs. Burton, Depew, Per-

kins, Clark of Wyoming, Pritchard,

Kearns, Kittredge, Morgan, Tillman,
Gibson, and Simmons.

hrigation ajid the Reclajnation of Arid
L^ands.—Messrs. Simon, Warren, Stew-
art, Quarles, Bard, Qua}-, Kearns, Diet-

rich, Harris, Heitfeld, Bailey, Patter-

son, and Gibson.
Public Lands.—Messrs. Hansbrough,

Nel.son, Clark of Wyoming, Bard,
Kearns, Gamble, Burton, Dietrich,

Berry, McEnery, Heitfeld, McLaurin of

Mississippi, and Gibson.



THE DATE PALM IN AMERICA.

RESULTS OF THE ATTEMPTS TO PROP-
AGATE THIS TREE FOR COMMER-
CIAL PURPOSES IN THE SOUTHWEST.

IN 1899 the United States Department
of Agriculture, in cooperation with

the Arizona University Agricuhural
Experiment Station, started a Date Palm
orchard at Tempe, Arizona. Plants

were brought from Egypt. Algeria, Ara-

bia, and Beluchistan, and though the

experiment at first seemed to fall far

short of success, there is now sufficient

promise and prosperity in the planting

to warrant a continued interest and a

further study. The first failures were
due for the most part to a lack of knowl-
edge of comparative conditions in Amer-
ica and the Old World regions, where
the Date Palm grows to its highest per-

fection.

The attempt to propagate this palm in

the arid regions of the southwest, where
adverse soil conditions are to be met,

even where there was an abundance of

water, grew out of the need of alkali-

resistant growths. The Date Palm fur-

nishes, in its native areas, a successful

alkali- resistant crop. Unfortunately,

first plantings were made without suffi-

cient data as to climatic conditions and
soil analyses; moreover, the long trans-

portation from Asia and Africa to Ari-

zona were a cogent factor against imme-
diate results, and plants had but little

opportunity to regain strength after

their long journey before an adverse

condition in the new habitat was likely

to prove fatal.

The first importation, August 3, 1899,
comprised six medium-sized suckers,

rooted in tubs of earth, and were con-

signed to the Tempe orchard from
Algiers, via Washington. These were
planted in sub-irrigated ground and were
watered at irregular intervals. Thej^

had second-rate care, and died after

giving only temporary signs of growth.
Sixteen small suckers from a male tree

near the proposed orchard were also

planted that year, but these again had
insufficient care, due to inconvenient ar-

rangements, and died soon after, prob-

ably because of a lack of water in the

beginning. The next year 100 native-

grown seedlings were transplanted at

Tempe, from Alhambra, Ariz. In trans-

portation they had been balled in dry
soil, and were soaked three days in ditch

water before being planted, April 30,

1900. These were irrigated, but not

quite as often as they should have been.

The frosts of the two succeeding win-

ters, 1901-02 and 1902-03, cut them
back severely. At the end of last sum-
mer, although the plants were small,

64 had survived. In Jul}-, 1900, 445
suckers came from Algiers, via New
York and New Orleans. Some of these

were sent to Berkeley and Pomona, Cal.

,

a few to Phoenix, Ariz., but most of

them, 384, went to the Tempe orchard.

These were frosted the next winter and
many gave no evidence of growth until

the hot weather of August and Septem-
ber, 1 90 1. These were given the best

of care in watering, and the frost of

1902 did but little damage. Three-
fourths of this shipment may be con-

.sidered as now established, including

23 of the 26 varieties imported. The
Rhars and Dcglet Noor varieties were
the most numerous of this shipment,

and 1 7 of the former and one of the latter

bore small crops of fruit only two years

after transplanting. The Rhars can

possibly be grown in a cooler locality

than the Salt River Valley, but the

Deglet Noor requires a long, hot season

to develop its fruit. In May, 1901,

eighteen suckers were received from

Uower Egypt, and a year later, although

five were growing and might be con-

sidered established, the rest had died.

The reason for this high percentage of

loss was not apparent, as the plants had
received excellent care. It was proba-

bly a case of too great difference in soil

or climate conditions not understood.

In October of this year 35 fair-sized
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trees came from Eg^'pt in tubs of earth

and spent the winter in a green-house

at Tucson; They had suffered from
the fourteen days' trip from New York
to Tucson, but in September, 1902, all

but three seemed certain to live. A
shipment of 212 suckers from Arabia
and Beluchistan was received in June,

1902, but it is impossible to sa}^ at this

time how many will survive.

There are now growing about 550 im-

ported trees and 60 local seedlings.

There has been no appearance of the

worst enemy of the tree, the Date Palm
scale, owing to careful and successful

fumigation, and it has been shown that

the pest is easil}' manageable and should
give but little trouble.

As a commercial venture it must be
admitted that certain elements of risk

must be considered. So far the suita-

bility of various districts for the most
valuable varieties of the Old World
palms is not known. Unfortunately
temperature and soil records required for

accurate comparisons between the old

and new habitat have not been made
thoroughly, although the data obtained
during the past summer in Algeria and
Egypt by Mr. T. H. Kearney, of the
Bureau of Plant Industry, and Mr.
Thomas H. Means, of the Bureau of

Soils, U. S. Department of Agriculture,
should prove of great value.

Commercial conditions in America
must enter largely into the considera-

tions of profit. The Kabyles and Bed-
ouins, for instance, depend on the dates
only slightly sweet as a staple article of

food, and growers probably realize

greater profits from these than from the
exceedingl}^ sweet dates used as con-

fections in America. So that a home
market for the latter kind only is open
to the American grower, unless the less

sweet varieties become an article of
common diet.

Date palms need plenty of water, but
having that, they should grow well on
much of the alkaline soil of New Mex-
ico, Arizona, and southern California.

They come into bearing early and pro-

duce fruit for forty, fifty, and perhaps
even one hundred years. Therefore
shrewd judgment should be used in

planting for future commercial needs.

In conclu.sion it must be stated that
there is, for many reasons, great risk in

importing trees and suckers, and at this

time it seems that home-planted seed-

lings and native suckers should prove
mo.st profitable. While the industry is

still in its most incipient stages, there
are grounds for belief that the Date
Palm can find congenial conditions in

America, and that its growth may add
an important agricultural industry to
certainl ocalities.

MOTIONS OF UNDERGROUND WATERS.
INTERESTING FACTS ABOUT WATER BENEATH
THE GROUND, ITS MEASUREMENT AND USES.

PROF. CHAREES S. SCHEICH-
TER, in a paper pubhshed by the

U. S. Geological Surv^ey, says that the
amount of water within the crust of
the earth is enormous, amounting to

565,000,000,000,000 cubic 3^ards. This
estimate is based upon the supposition
that the average depth which waters can
penetrate beneath the surface is 6 miles
below the land and 5 miles below the
ocean floor. This vast accumulation,
if placed upon the earth, would cover its

entire surface to a uniform depth of from

3,000 to 3,500 feet. Under the influence
of gravitation the water is generally in

motion, and the object of Professor
Schlichter's paper is to describe the rate
and manner of its overflow and the laws
governing the same. Experiments have
shown that not only do sands and grav-
els possess porosity, but rocks presum-
ably solid and compact may be traversed
by water. Even so hard a rock as gran-
ite, selected for the sarcophagus of the
tomb of General Grant on accoimt of its

great strength, shows a porosity of o. 23
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per cent. The most productive water-

bearing rocks, however, are found to be

the porous sandstones, and in some cases

limestones,whose inner texture has been
chemically dissolved.

The popular idea of underground
waters is derived from the rivers of

copious discharge found in the Mam-
moth and other caves ; but this idea is

erroneous, as such streams, though of

great local importance, are compara-
tively rare. The great mass of ground
water slowly percolates through sand

and gravel deposits, sandstone, and
other porous material under a wide
extent of territory. Though its motion
carries it but a fraction of a mile in a

year, this ground water is so widespread

and often so accessible as to be of the

greatest economic importance.

The knowledge of the underflow that

exists beneath the gravel of all river

vallej^s has been taken advantage of in

arid sections of the West, where the

running dry of streams deprives irriga-

tors of their water supply. By exca-

vating to bed rock in river gravels and
building an impervious barrier across

the channel, these underground waters

are saved in sufficient quantities to be
of great value to the farmer. A nota-

ble subsurface dam of this kind has

been constructed on the Pacoima Creek,

California, to furnish water for irriga-

tion and domestic use.

Deep zones of flow are a most impor-

tant feature of the movements of under-

ground waters, and open up an interest-

ing field for investigation. The won-
derful artesian basin of North Dakota
and South Dakota, which has proved
such an important factor in the economic
development of these states, forms one
of the illustrations used by Professor

Schlichter in the explanation of deep-

seated underflows.

A cross-section of this part of the

country clearly shows the interesting

fact that the water which comes to the

surface in the gushing wells of the

Dakotas travels underground all the

way from the Black Hills and Rocky
Mountain slopes, in the water-bearing

strata known as the Dakota sandstone.

Another illustration of extensive basins

due to deep underground flows is found
in Wisconsin, where an extensive area

of w^ater-bearing rocks, nearly 1,000

feet thick, conducts water of singular

purity under large areas of the state.

It must be borne in mind that there

is a limit to the amount of water which
can be drawn from an artesian basin,

and that there is no such thing as an
inexhaustible underground supply. The
gradual failure of the wells which sup-

ply the city of Denver clearly illustrates

this fact. So great a demand was made
upon this basin between the years 1884

and 1890 that it has been estimated

that, if all the w^ells were now plugged,

the water-bearing strata of the basin

would require forty years to recover

the saturated conditions which existed

when the first well was sunk.

The stud}' of underground water in

its relation to the effective water supply

of the country is one of the most im-

portant departments of the work of the

United States Geological Survey. It

is carried on in the arid regions, where
water for irrigation is of the greatest

value ; in the middle w^est, where graz-

ing and successful farming largely de-

pend on it, and in the east, where an

unpolluted supply for domestic and

municipal use is yearly becoming a more
serious problem.

RECENT PUBLICATIONS

The Forests of Upper India and Their Inhabitants.

By Thomas W. Webber, late Forest Sur-
veyor for the Northwest Provinces and
Deputy Conservator of Forests in the Cen-
tral Provinces and Gorakhpur. Published
by Edwin Arnold, London, and Longmans,
Green and Co., New York.

The book is an account of the author's life in

the hills of India, and relates to a period of

years shortly after the great mutiny in 1857.

It describes briefly the forests of the Northwest

and Central Provinces, but is confined mostly

to a description of the people and animals

which inhabit these regions. It is remarked

in the preface that in those days the knowl-

edge of forestry, from a French or German
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standpoint, was of less importance than the
ability to swear roundly in Hindoostani, use a
rifle and hunting knife to advantage, and suc-

cessfully endure the hardships of a treacherous
climate.

The book opens with a delightful description

of the Himalayas, and recounts in detail a trip

from the plains up through the foothills to the
snow peaks and borders of Tibet. The life of

these sacred mountains is set forth in such an
attractive way that the reader is carried along
with the party, and seems to live among the
Blue Pines, Deodars, and Spruces of the rocky
slopes. He is introduced to the little, lean,

and wiry hillmen, with their Gurkha knives
and copper kettles, and to their wives at work
in the fields, where from time to time a tiger

appears and carries them off to the jungle.
Sanibur, cheetal, bears, mountain goats, and
tigers are followed and hunted down, and a
short journey into Tibet is described, where a
mimic clash takes place with the diminutive
soldiers from the holy land of L,hassa. A
touch of romance and excitement runs through
the whole.
The author was engaged in making a forest

survey and maps of the mountain regions, and
descriptions were made as to the character and
distribution of the forest stand. The mer-
chantable trees were divided into classes ac-
cording to diameters, and surveys were run
through the forest according to the well-known
"strip" method. The last chapter contains
an outline of forestry in Germany (where the
author received his education ) and remarks as
to the urgent need of more rational forest man-
agement in Great Britain and her colonial pos-
sessions. A map is appended, showing the
forest cover of the regions described.
The book contains but little relating to sci-

entific forestry, although it is an excellent
description of the life of an Indian forester,
and gives one a most interesting glimp.se of
nature in this corner of the world.

V. E. Or.M.sTKD.

Annual Report of the Board of Regents of the
Smithsonian Institution for the year ending
June 30, 1901. Pp. 7X2. Illustrated.

One of the functions of the Smith.sonian
In-stitution, at Washington, is the diffu.sion of
knowledge in language " understanded of the
people ;" so that, while most of its works are
intended primarily for the specialist, there is

an exception made by the vSecretary in pub-
li.shing an Appendix to the Report of the
Board of Regents, which is in fact an annual
sunmiary of the most interesting events of the
scientific year, prepared for that large body
of the pul)lic which does not care for profes-
sional memoirs, but has a general interest in
such matters.
This popular volume for 1901 is before us.

It contains fifty articles, many of them illus-

trated, nearly all prepared by ma.sters of the
respective subjects, telling in clear and inter-
esting language of the latest progress in all

the principal branches of knowledge.
A short sketch of the history and the work

of the vSmithsonian Institution begins with a

paragraph from President Roosevelt's first

message to Congress, in which he calls at-

tention to the Institution's functions and its

present needs. The paper further states that
the Smithsonian Institution, which is com-
posed of the President and his Cabinet, and
the Vice-President and Chief Justice of the
United States, has a remarkable organization
for the administration of funds for the pro-
motion of science. Its activities could be still

further increased if it had greater means at

its absolute disposal ; while those who are
thinking of giving for some special scientific

object may yet find the Regents, on account
of the peculiarly disinterested position they
hold, the best counsellors in suggesting the
channel into which gifts for public purposes
might be directed, even should they not see
their way clear to accepting such donations
for the Institution itself.

"Bodies Smaller than Atoms" is the title

of an interesting paper, and as we read " The
Laws of Nature, " " The Greatest Flying Creat-
ure," and "The Fire Walk Ceremony at
Tahiti," we are reminded of the wide range
of subjects included in the Report. Wireless
telegraphy, transatlantic telephoning, and the
telephonograph are discussed by experts in
electrical progress. Attention ought also to be
called to papers on utilization of the sun's
energy, the Bogosloff volcanoes of Alaska,
the Children's Room at the Smithsonian, the
submarine boat, a new African animal, pictures
by prehistoric cave-dwellers in France, auto-
mobile races, the terrible lizards that once
lived in America, and Mr. Thompson Seton's
paper on the National Zoological Park at
Washington. Articles of special interest to
readers of Forestry and Irrigation are
" Forest Destruction," by GiflFord Pinchot and
C Hart Merriam, and "Irrigation," by F. H.
Newell.
The whole volume has been called "the

best popular scientific annual published in the
world."
The vSmithsonian Reports are distributed by

the Institution to libraries throughout the
world

; they may be had by purchase at cost
from the vSuperintendent of t)ocuments, Wash-
ington, D. C., and may al.so generally be ob-
tained free of charge from the applicant's
Member of Congress.

Report of the Agricultural Experiment Station of
the University of California. Part II, for
the years 189S-1901, being a part of the
report of the regents of the university.
Pp.409. Illustrated. State Printing Office,
Sacramento, 1902.

This report epitomizes the work of the agri-
cultural school of the University of California
for three years and covers a great many sub-
jects of interest to ranchers of the state. The
largest number of papers on any one line of
work are devoted to the questions of soils in
relation to irrigation and drainage to offset the
injurious effects of alkali. One of the best
papers is that by E. W. Hilgard, head of the
experiment station at the university, on " Irri-

gation, Cultivation, and Hardpan." It abounds
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in good sense, and could be read with profit by
any one who is thinking of taking up any of the
attractive ofifers of orchard lands in California.

The whole report brings out clearly that Cali-

fornia conditions are so different from those
of the East, that beaten lines of agricultural

experiment cannot be followed, but that the
work undertaken, to be effective, must deal

•directly with the local problems. The report

has followed the latter method and has con-
siderable value on that account.

The Shrubs of Wyoming. By Elias E. Nelson.
Bulletin No. 54. of the Wyoming Experi-
ment vStation, Laramie, Wyo. Pp. 48. Il-

lustrated.

This bulletin follows very naturally in a

series on the plant life of Wyoming, after

hulletins 38 and 40, which were, respectively,
*

' Cultivated Shade and Forest Trees of Wyo-
ming '

' and '

' The Trees of Wyoming and How
to Know Them." It has interest and value
.and its style proves that its author is thor-

oughly in sympathy with the subject. The
value of the shrubs is treated from two view-
points—iesthetic and economic. Their use
for ornament is shown, and it is pointed out
that they conserve the water, prevent washing
out of the stream banks and soils, form valua-

ble forage for stock, and in .some cases furnish
edible fruits. Many are recommended for

ornamental planting, and it is suggested that

the domestication and improvement of some
would be desirable from an economic stand-
point, and would afford an engaging and
pleasurable pursuit to any one interested in the
problems of horticulture.

PUBLISHER'S NOTES.

John D. Morris & Company, of Philadel-
phia, publishers of " Modern Eloquence," have
attractively presented an inherently valuable
set of books, and one which is unique among
recent publications. The editorial work was
under the direct personal supervision of the late

Thomas B. Reed, whose public career gave him
every opportunity to know and judge the best

examples of the subject which he has ably
treated. The work is published in ten volumes
and is exhaustive in its scope. The mechanical
excellence of the volumes leaves nothing to be
desired, typography and binding being in the
best taste, making a library set of attractive

value. Full information concerning this set

may be obtained of the publishers by filling out
the corner blank of the advertisement of " Mod-
ern Eloquence " in this issue of Forestry and
Irrigation.

The value of a fountain pen depends on the
ease with which it writes, the steadiness of the
ink flow, and the wearing qualities. With
these as standards, the next consideration is the
price. It is possible to spend several dollars

for a pen and then not get satisfaction. The
Laughlin fountain pen costs |i, and, judged
from any of the standpoints suggested, is thor-

oughly satisfactory, and other things being
equal, price is a consideration. The makers
present a very liberal offer in their advertise-

ment on this page.

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

$1.00

Unconditionally Quaranteed

Pre-emloeotly Satisfactory.

Try it a weelc, if not suited,

we Iduv it baclt, and five you
$1.10 for it (the additional ten

cents is to pay for your trouble

in returning tlie pen). We are

willing to take chances on you
wanting to sell

5
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, any
desired flexibility in fine, med-
ium or stub, and the only per-
fect ink feed known to the sci-

ence of fountain pen making.

Sent postpaid on receipt of $1.00
(ICeglstrullun, So extiM.)

This great Special Offer is

good for just 30 days. One of

our Safety Pocket Pen Hold-
ers free of charge with each

Remember—There is No
"just as good" as the Laugh-
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.



A HISTORY OF THE
AMERICAN PEOPLE

In Five Volumes

By WOODROW WILSON, Ph.D., Litt.D., LL.D.
President of Princeton Uni'versity.

PRESIDENT WOODROW WILSON has devoted the best years of his hfe to the prep-

ar^ion of his great work, "A History of the American People," from the earliest times

to the'. accession oi President Theodore Roosevelt. The work, which is jnst completed, is

monumental in character and scope, represents the genius of the greatest historical writer

of the present time, and is written in that delightfully flowing style which translates histor-

ical facts into the romance of a nation. It is printed from new type specially cast in 1902.

In the matter of illustration, every field of human activity has been searched, and hiindreds

upon hundreds of new portraits, prints, maps (in colors), plans, and pictures make the pic-

torial features alone tell their wonderful story of the finding of the continent and the birth

and growth of what is the United States of America. There is a photogravttre frontispiece

to each volume, and portraits in India tint and black. -It is a curious fact that there was
not a single complete narrative history of the United States in existence until now. Dr. Wood-
row Wilson's is the first. It is bound in dark-blue vellum cloth, leather-stamped, lettered with
gold, untrimmed edges, gilt tops, etc. The edition is in five volumes, and the price is $25.00.

^^ I 1 13 f\ IT ETCD ^^ ^^'^^ send you the entire set of five volumes, charges pre-

^yw IV V^ CIV paid, on receipt of $1.00. If you do not like the books
when they reach you, send them back at our expense, and we will return the $1.00. // you
do like them, send us $2.00 every month for twelve months. On receipt of this dollar, we will

send you, without cost, beginning at once, a year's subscription to either Harper's Magazine,
Harper's Weekly, Harper's Bazar, or the North American Review. In writing, state which
periodical you want. {F. I.) Send this offer, with your name and address, to

HARPER & BROTHERS, FRANKLIN SQUARE, N. Y.
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THE IRRIGATED TRAMP.

The sun was wheeling on its course,

Swift down the heavenly way
;

It lacked but little of vesper bells,

A mournful chime that sadly tells

The death of one more toilsome da3^

The prairie broad—a winding trail,

Near which the summer blossoms grew
;

A man—a relic of his race,

With whiskers hanging from his face,

Through which the winds of evening blew.

Sore and weary, struggling onward.

Night o'ertook him on his way.

So with little thought of morrow.

Gone all care and bitter sorrow.

See, he sleeps midst fragrant hay.

Again the day ; the tramp awakes,

And notes the ditch stream's rapid flow

With clothes hung high on "hickory limb "

He plunges in to take a swim,

Which he hadn't had since years ago.

j DrrcH

Forth from his bath he gaily steps,

From head to foot now irrigated
;

The hot sun sheds its genial rays,

The sprouts shoot forth in many ways
;

To wear strange garments he is fated.

Alfalfa blossoms spring to life,

Sunflowers mark his dripping locks,

And reaching from his very feet

To where his neck and whiskers meet

Are waving blooms of holly-hocks.

Such is irrigation's power.

Believe it reader, 'tis a fact

;

Now our tramp has quit his roaming,

You can see him in the gloaming.

Posing in the foliage act.

—Irriiiation Era.



FORESTRY
We make a specialty of
growing seedlings for
Forestry Purposes. A
portion of our nursery is

utilized for nothing else.

Our seeds are always the
best procurable and may
be depended upon as be-
ing inferior to none. ^»

AUTHENTIC SEEDS
STURDY SEEDLINGS

Write for a copy ot our
pampliletentitled ' Trees
for Timber Purposes. ' It

gives hints how to raise
from seed, how and
where to plant them, the
best kinds, etc. Also
quotes prices on Seeds
and seedlings. y» V

QUALITY PARAMOUNT
|

THOMAS MEEHAN & SONS, Inc.

Nurserymen and Tree Seedsmen

DRESHERTOWN, MONT. COUNTY, . . . PENNA.

ORCHIDS ORCHIDS

We are the largest Orchid growers in the
United States ::::::::::
Our illustrated and descriptive Catalogue
of Orchids is now ready and may be had
on application ::::::::::

Orchid Growers LAGER & HUBRELL
and Importers... SUMMIT, N. J. : : : : :

MILLIONS...
Of Forest Tree Seedlings grown each
season. . . Also Apple and Pear Seed-
lings and a complete General Nursery
Stock. . . Write for our Catalogue,
Free.

Gage County Nurseries
Box No. 601 Beatrice, Neb.

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.

Salzer's Rape
gives Rich,

FARM
, ._^ SPELTZ-
[•J>^Whati8lt!

Catalog

SEEDS
SALZER'S SEEDS WEVER FAIL!

1,000,000 Customers
Proudest record of any seedsman on earth,
and yet we are reacliiiin out for more. We
desire, by .July 1st, .31X1,000 more and hence
tliis unprecedented otter.

SIO.OO for lOc.
, We will mail upon receipt of 10c. in stamps
our great catalogue, worth $100.00 to any
wide awake fanner or gardener tr '

gether with many farm seed samples
^Teosinte, Beardless Barley, Bromus,

Rape, etc., etc., positively worth
$10.00 to get a start with, ^
upon receipt of but 10c. .^RS

stamps.Please
Bend this
adv. with
10c. to Salzer,

catalog
alone, 5c.

Send at once.

TiniBER LANDS
FOR sale:.

One tract of 23,000 acres, one tract of 10,000

acres, in Eastern Louisiana, and, one tract of

3,500 acres in Eastern Texas. Hf sXf i>f ^
John t. Judd,

1—AKE RROVI DEfMCE, l_A.

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 PLANTS SEED CO.

NASHVILLE, TENN.

The Publishers of

FORESTRY and IRRIGATION
will pay 25 cents each for all

copies of the following :

The Forester, July, 1901
'* " ... December, 1901

Forestry and Irrigation, February, 1902
• " '•

. March, 1902

Copies must be sent in good

condition to

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

In writing advertisers kindly mention Forestry and Irrigation



^»e-iyay Ra^**
To Many
Points in

To Many
Points in

the State <>f f^^^JJ OregOII 811(1

California^l^^Washington

EVERY DAY
The Union Pacific will sell One-way
Colonist Tickets at the following rates

FROM MISSOURI RIVER TERMINALS
Tickets on Sale

Feb. 15

to June 15, 1903

$25i00 to San Francisco, Los Angeles
and many other California points.

$20.00 to Ogden and Salt Lake City. \

$20.00 to Butte, Anaconda and Helena. I

$22.50 to Spokane & Wanatchee, Wash./ Tickets on
$25i00 to Everett, Fairhaven and New\ Sale Feb. 15

Whatcom, via Huntington & Spokane./*" *?'' 30<

$25.00 to Portland, Tacoma & Seattle.y^"^'

$25.00 to Ashland, Roseburg, Eugene,!
Albany and Salem, via Portland. /

E. L. LOMAX, Omaha, Neb.,

General Passenger and Ticket A^ent.

Coiieffe ^Posters.

Artistic and life-like ; size 14x22 inches
;

printed in colors of the Universities rep-
resented. Following is a list of those
now ready (others in preparation) : . , .

YALE, HARVARD,
PRINCETON, PENNSYLVANIA,

CORNELL, ANNAPOLIS,
WEST POINT,

BROWN, and POSTER GIRL.

Price 25 Cents each or Five for $1.00. Ask your
newsdealer or stationer for tliem or send to

THE POTOMAC PRESS, Publishers,

94 Atlantic Building, Washington, D. C.

The Potomac Press wants a live represent-
ative in schools and colleges for these goods,
and offers an excellent opportunity to college
book stores and self-supporting students.

RIMNS
RiPANS Tabules

Doctors find

A good prescription

For manliind.

The 8-cent packet is enough fof
an ordinary occasion. The
family bottle (price 60 cents)
contains a supply fur a year.

In writing advertisers kindly mention Forestry and Irrigation



Five Great Irrigated
Valleys

ARKANSAS VALLEY, COLORADO. Altitude
3,400 to 4,600 ft. ; beet-sugar factories, thousands of
acres of alfalfa, millions of cantaloupes, extensive
orchards, flocks of sheep

; largest irrigated section
in the U. S. Extensive cattle feeding and dairy in-
terests. Population doubled in five years.

PECOS VALLEY, NEW MEXICO. Altitude
,^,000 to 4,000 ft. ; 17s miles long ; on edge of Great
Plains cattle pastures, afifording profitable home
market for alfalfa and grain

;
noted for its large

orchards and fine quality of vegetables ; artesian
belt with 300 flowing wells.

RIO GRANDE VALLEY, NEW MEXICO. Alti-
tude 3,700 to 5,300 ft.

; 350 miles long
;
great sheep-

raising section; mining in adjacent mountains;
adapted to fruit raising and small farms.

SALT RIVER VALLEY, ARIZONA. Altitude
1.000 ft. ; 60 miles long and 20 miles wide; special
industries—early oranges, live stock, vegetables,
small fruit, alfalfa, bee culture.

SAN JOAQUIN VALLEY, CALIFORNIA. Alti-
tude 50 to 400 ft. ; 20 miles long, 50 miles wide

;

wheat raising, live stock, oil wells, alfalfa, raisin
and wine grapes, olives, figs, citrus and deciduous
fruits, almonds, walnuts, lumbering and mines in
mountains.

ALL FIVE VALLEYS have never-failing water
supply, extensive systems of irrigating ditches, and
rich soil, insuring profitable crops. Pleasant cli-

mate, especially in winter. Thriving towns, afford-
ing good markets. Directly reached by the SANTA
FE.
For information about farm lands, manufactures,

and general business openings, address

G. C. DILLARD, G. E. P. Agt., 377 Broadway, N. Y., or

Industrial Commissioner ^ . -—

,

A. T. &S.F. Ry. System, *^i\t\\ {\ Hf^
Great Northern BIdg., Chicago*^"*''" * ^

$33.00
California, Oregon,

Washington
from Chicago daily via the Chicago & North-
Western Railway. Pullman tourist sleeping

cars Chicago to San Francisco, Los Angeles
and Portland without change ; double berth

rate from Chicago only $6.00.

Personally Conducted Excursions
Three through trains a day to San Francisco,
Los Angeles and Portland over the only
double-track railway to the Missouri River.
Round-trip tickets on sale daily at reduced

Write for free booklets, maps and time
tables or call upon any ticket agent for
tickets reading via the

Chicago 4 North=Western Ry.

FARMING in COLORADO, UTAH

. .. and NEW MEXICO ...

The farmer who contemplates changing
his location should look well into the sub-
ject of irrigation. Before making a trip
of investigation there is no better way fo
secure advance information than by writ-
ing to those most interested in the settle-
ment of unoccupied lands. Several pub-
lications, giving valuable information in
regard to the agricultural, horticultural,
and livestock interestsof this great west-
ern section have been prepared by the
Denver & Rio Grande and the Rio Grande
Western, which should be in the hands ot
all who desire to become acquainted with
the merits ofthe various localities. Write

S. K. HOOPER, 0. P. & T. A.

. . . DENVER, COLORADO . . .

SUNSET MAGAZINE

It pictures the Wonders
and Special Resources of

the West, and its pages

give advertisers oppor-

tunities oflFered by no
other publication of sim-

ilar character. Especially

in illustrations is the
magazine noteworthy. »r

Upon every page are

artistic halftone engrav-

ings. Subscription $1,00

a Year; for sale by all

newsdealers. Published

monthly by the Passenger

Department of jT sT sT »r

Southern Pacific Company
4 Montgomery St., San Francisco, California

In writing advertisers kindly mention Forestry and Irrigation.
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horburns
Seeds

They have been developed hj

careful, thoughtful propa£;ation

throughout the ITlneteenth cen-

tury. Thorburn's 110-page Century

Catalogue of these

Seeds of

a Century
is the 100th Euccessivo annual

issue. If you -would have a moro

beautiful lawn, cr a more produc-

tive garden, send for It. It's free.

J. M. THORBURN «fc CO.
(late of :5 Jonn btreet)

86 Cortlanilt Street, Kew Tork.

N_ejw__YojJc__St^jte

College of Forestry

Cornell University
Ithaca., New York

Offers a complete four-year course in Forestry lead-

ing to the degree of Forest Engineer (F. E-)-

Special students for shorter terms accepted if

properly prepared.

Tuition, Jioo per j-ear. New York State students

free.

The spring terms of the junior and senior years

are spent in the Demonstration Forests in the Adi-

rondacks, devoted to practical work.

Requirements for admission similar to those in

other branches of the University. Send for pro-

spectus.

Instruction in preparatory and collateral

branches given by the Faculty of the University.

For further information, address Director of

State College of Forestry, Ithaca, N. Y.

B. E. FERNOW, LL. D.. Director

JOHN GIFFORD, D. Oec. Assistant Professor

JUDSON F. CLARK, Ph.D., Asustant Professor

YALE FOREST SCHOOL
NEW HAVEN. CONNECTICUT
ni'

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

1903 v/ill open July 1st and continue seven weeks

i^

For further information a^ddress

Henry S. Graves, Director, New Haven. Conn.

I'RKSS OF JUDD & DETWEILER, WASHINGTON, D. C.
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Forester and the Lumberme^n, by Gifford Pinchot
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HUNTING AND

GAME LAW
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FIELD 6;STREAM
America's Illustrated Monthly

Magazine of the Rod, Gun,

Dog, Camera, Canoe, and

Camp <ff '^ fff «f «f^

4S~The July nuriiber was a special ADIRON-
DACK number and the August a MAINE number,
both full of valuable information and notable

issues of a notable magazine. Do not miss them!
Order of your newsdealer or of us. 10c. a eopy or

81.00 for a year's subscription, including a choice

of six fine pictures worth framing, being hunt-
ng and fishing subjects by famous artists, only
to be had of us.

>*S"Mention this publication. Subscriptions may
start with July so as to include above three

special numbers.

Address the Publisher.*,

The John P. Burkhard Corporation

35 W. 21st Street, NEW YORK.

A Great Offer
rOR 60 DAYS

'J"o thoroughly introduce our beautiful
and sorseously colored NAVAJO IXUIAX
ni.AXKHTS in every appreciative Ameri-
can home, we, the undersigned, will, on re-
ceipt ot THX DOI,L.-\KS (5io) in 1'. O.
money ortler, bank draft, orexpress nione\-
order, send you a magnificent Closely
Woven, Gorgeously Colored and Designed

Navajo
Indian
Blanket

thai cannot be retailed )>v anv oilier dealer
at less than $20. NOW'DON'T DHI,.^V,
but write at once, and leave the picking oul
tor us to decide. Your nionev back if nul
satisfied. No two blankets sold toany one
person. Make remittances payable to this
Companjf.

Parties west of Mississippi River address

LEANDER SMITH, Post Trader
Canon Diablo, Arizona

Kast of the River :

The EDWARD SMITH INDIAN
POST TRADING COMPANY

Detroit, Mich.
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Ma-rylarvd, St. James School

ST. JAMES SCHOOL
Individual attention to limited number of

boys with testimonials. High moral tone.
Athletic facilities.

J. HENRY HARRISON (Princeton), Head Master.

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.

HARVARD UNIVERSITY

THE LAWRENCE SCIENTIFIC SCHOOL
offers professional courses in Engineering, Min-
ing and Metallurgy, Architecture, Landscape
Architecture, Chemistry, Geology, Biology,
Anatomy and Hygiene (preparation for medical
schools). Science for Teachers, and a course in
General Science. Students are admitted to reg-
ular standing by examination and by transfer
from other Schools or Colleges. Approved
Special Students may be admitted without ex-
aminations. New and enlarged equipment in
all departments. The Catalogue and special
circulars will be sent on application to the Secre-
tary, J. L. Love, IC University Hall, Cambridge.
Mass.

X. S. SHALER, Dean.

THE .

University of the South

Sewanee, Tennessee

DEPARTMENTS
ACADEMIC
THEOLOGICAL
LAW

MEDICAL
PHARMACEUTICAL
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 isaflforded
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

CAMP ALGONQUIN

A SUMMER CAMP FOR BOYS
ASQUAM LAKE,

Eighteenth Season opens June 26.

EDWIN DE MERITTE,

HOLDERNESS, N. H.

b'ov illustrated circular or information address

30 Huntington Ave., Boston, Mass.

THE^
GRAND VIEW

LAKE PLACID,
NEW YORK

THE FINEST HOTEL ON THE
MOST BEAUTIFUL OF THE ADIRONDACK LAKES

Accommodations for 250 guests ; cuisine unexcelled ; location healthful.

Opportunities for outdoor recreation, including boating, fishing, bathing, riding, driving,
mountain-climbing, golf, tennis, and baseball.

Telegraph and long-distance telephone stations in the hotel.

Lake Placid is easy of access and is reached from New York City without change of cars.

Rates 14.00 per day and upward. Full information furnished on application to

HENRY ALLEN, Manager, Lake Placid, New York

In writing advertisers kindly mention Forestry and Irrigation.



KILNS AND APPARATUS
TO COLLECT

WOOD ALCOHOL
ACETIC ACID ^^
WOOD OILc^,^.^^
TURPENTINE J-^

FROM THE SMOKE OF WOOD
AND MAKING 45 TO 50 BUSHELS

OF SUPERIOR

CHARCOAL
PER CORD OF WOOD

PI.ANNED BY

J.A.MATHIEU,Ceorgetown,S.C.

Everyone Interested
in the mosses, hepatics, and lichens,

one and all, need

The Bryologist
a bimonthly journal freely illus-

trated with new and artistic draw-
ings and half-tone plates. It gives

keys and descriptions of difficult

genera ; also descriptions and illus-

trations of new and rare mosses.
Articles by leading specialists.

Short notes solicited from students.

It is indispensable to the working
bryologist, professional as well as

amateur. Sample copies on request.

Address

Mrs. Annie Morrill Smith
78 Orange St.... Brooklyn, N. Y.

COMPLETE FILES OF

FORESTRY AND IRRIGATION

FOR 1902

A limited number of complete volumes

(unbound) of this magazine for the past

year may be obtained from the publisher

at $1.50 per volume.

Address

FORESTRY AND IRRIGATION

Atlantic Building Washington, D. C.

50 YEARS'
EXPERIENCE

Subscription,

Trade Marks
Designs

Copyrights Ac.
Anyone sending a sketch and description may

Quickly ascertain our opinion free wtiellier an
invention is probably patentable. Conmmnica.
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 'jf any soientiBc journal. Terms, Jd a
year • four months, $1. Sold by all newsdealers.

MllNN4Co.36'Broadway.NewYork
Branch Office. 625 F St.. Washington. B. C.

\jr MADE FOR. ANY. PURPQ/^E,
^UF ICE, tJOYCE.iv?3^ii. EytNij\u jjak
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Fhe New Nature Library. For
Nine Superb Large Volumes Containing

merican Animals

ood and Game Fishes \

ird Neighbors
j

irds that Hunt (Game Birds) f

fatures Garden (Wild Flowers) \

ird Homes (

he Mushroom Book \

he Butterfly Book J
he Insect Book

ith a yezkr's subscription to the

3400 pages, lOX x 7}{ inches

250 plates in full color, photo-

graphed from the birds, 1

insects, flowers, fish, and
mammals themselves

400 half - tones (remarkable!
photographs from life) and

1200 text cuts

unique and beautiful Magazine

$100
down

and

Country Life in America/

small monthly

payments

"I consider this the best investment in books that I haveevermade."

—

Marcus S. Farr (Sc. D.), Princeto?i University.

"The most charming set of books I have in my library."—E. A.
Bazette-Jones, Rector^ Church of the Advent, Nashville, Tetin.

This is the only up-to-date set of books in existence which will give the beginner an immediate acquaintance with
le wild life of plants, birds, insects, fish, and mammals, which oifers such a fascinating study. The possession of these
)oks will double the pleasure you get out of the country; they are a sort of inspired guide-book to nature made possible
ily by the researches of earnest nature-lovers and students and by the amazing development of the modern camera.

How to Get the Set
We now oflfer a year's subscription to our

new magazine, Country Life ik America,
together with, the new Nature Library, (nine
octavo volumes, bound in library buckram
with leather title lable and gilt top), for only
i»1.00 with the order and $3.00 per
month for IS^i months, or $26.60 cash with
order. Mail this coupon to us with only one
dollar, and we will send prepaid the nine
books, and enter your subscription to CouN
TRY Life in America. If, upon examina-
tion, you are not satislied with the
vjlumes, send tliem back by express,
CDllect, and yonr payment will be re-
funded. If you are satisfied, completeyour
payment by sending' us §2.00 a month for 13 V,

months, making the total amount $2SX0.
(Or send us $26.60 at once, which will be ac-
cepted as full payment.)

Country Life in America is a monthly magazine,
of which L. H. Bailey is editor, devoted to every-

thing connected with the country and outdoor life.

It is the most beautiful magazine published.

F. I. Whitney, G. P. & T. A., Great

Northern Railway, says:

"There has been no number but what
has been worthy of the attention and ^ ^,

admiration of any person. I wish to _^^ iji'*'

^Ail^
;</y'^

OUBLEDAY, PAGE & CO., Publishers

34 Union Square, East, New York

congratulate you, and believe that ^r < jfC'^ «^ V° ,io-

'Country Life' is destined to be ^ „^ h\ ^' ^'

'Ai<^ " "
M^y . .-

try

the greatest m
America."

<cV^



THE

National

IrrigOLtioix

Association

NATIONAL HEADQUARTERS, J 707 Fisher Building:, CHICAGO, ILL.

Room 6, GLOVEE BUILDING, WASHINGTON, D. C.

THOMAS F. WALSH, President. Washington, D. C.

JAMES H. ECKELS, Treasurer, Chicago, Illinois.

GEORGE H. MAXWELL, Executive Chairman, Chicago, Illinois.

JOHN H. FOWLER, Recording Secretary, Chicago, Illinois.

GUY E. MITCHELL) Corresponding Secretary, Washington, D. C.

f

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, lender 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.



A HISTORY OF THE
AMERICAN PEOPLE

In Five Volumes

By WOODROW WILSON, Ph.D., Litt.D., LL.D.
President of Princeton University.

PRESIDENT WOODROW WILSON has devoted the best years of his life to the prep-
aration of his great work, "A History of the American People," from the earliest times

:o the accession of President Theodore Roosevelt. The work, which is just completed, is

monumental in character and scope, reoresents the genius of the greatest historical writer
Df the present time, and is written in tha,t delightfully flowing style which translates histor-

cal facts into the romance of a nation. It is printed from new tvpe specially cast in 1902.
[n the matter of illustration, every field of human activity has been searched, and hundreds
upon hundreds of new portraits, prints, maps (in colors), "plans, and pictures make the pic-

torial features alone tell their wonderful storv of the finding of the continent and the birth
and growth of what is the United States of x4merica. There is a photogravure frontispiece

to each volume, and portraits in India tint and black. It is a curious fact that there was
not a single complete narrative history of the United States in existence until now. Dr. Wood-
row Wilson's is the first. It is bound in dark-blue vellum cloth, leather-stamped, lettered with
^old, untrimmed edges, gilt tops, etc. The edition is in five volumes, and the price is $25.00.

OUR OFFER We will send you the entire set of -five volumes, charges pre-

paid, on receipt of $1.00. // you do not like the books
when they reach you, send them back at our expense, and we will return the $1.00. // you
do like them, send us $2.00 eiiery month for twelve months. On receipt of this dollar, we will

send you, without cost, beginning at once, a year's subscription to either Harper's Magazine,
Harper's Weekly, Harper's Bazar, or the North American Review. In writing, state which
periodical you want. [F.I.) .Send this offer, leith your name and a id) ess. te

HARPER & BROTHERS, FRANKLIN SQUARE, N. Y.



TO SERVE OUR READERS

FORESTRY AND IRRIGATION has started a real estate department,

the services of which are offered to all readers of this magazine.

It will endeavor, through judicious advertising and correspondence,

to buy and sell property of every kind. In other words, this depart-

nnent will act as an agent in any transactions our readers may have
involving real estate. For this service there will be no charge unless

a sale is concluded, when the usual commission w^ill be expected.

TO THE BUYER
IJU'IP list properties of all kinds— Farms, Timber and Mineral Lands, Country

Estates, Game Preserves, Country Seats, etc.

1pTT1^1^YCU[ us with an idea of what you want, how much you wish to pay,

and the manner in which you wish to make the payments ; it

is likely that we will have what you are looking for.

PROPERTIES sold by us will be placed at prices to induce sales,

our main object being to satisfy' buyer and seller with
our s-er\ices.

TO THE SELLER
WfT make no charge until your property is disposed of. When the transaction

is accomplished we expect only a small brokerage fee— and that only when
we have been instrumental in making the sale.

^J)\rJ^J^'J'J^f^ elsewhere if you wish—we do not require exclusive con-

trol of that feature—but we will furnish advertising and
correspondence without trouble or expense to you.

YQ^J^ part is simply to tell us what you have for sale and the " rock bottom "

price which you wish to obtain. We do the rest, and believe we can
do it with satisfaction to you.

PJ^OPf^J^fY" ^^^ ^^^^ needs, for the most part, only the intelligent pre-

sentation of its salient points to the prospective buyer
We can find that buyer through the interests we touch by means of this magazine.

fREE ^^ ^^^ keynote of this offer. We have no "money back if not satisfied "

clause, because we do not charge for listing or advertising property.
Our aim is simply to bring buyer and seller together to mutual advantage.

To all interested we would say that it costs no more than the
postage from your end to make known your wants — either to ac-
quire or dispose of property. Address

FORESTRY AND IRRIGATION
REAL ESTATE DEPARTMENT

Atlantic Building WASHINGTON. D. C.
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THE BLACK CANYON
COLORADO

NEWS AND NOTES {lllitstratcd)

A Noteworthy Tendency—A. F. A. Directors Meet—Forest

Reserve Polic /—Appropriations for 1903— Profits of Irrigation

in the East—University of Michigan—Forestry in Canada—New
Chief of Division, Forest Reserves—Forest Experiment Station—
State Irrigation Laws As Others See Us.

THE IMPORTANCE OF PRACTICAL FORESTRY
President Theodore Roosevelt

DR. BERNHARD E. FERNOW {with portrait)

DR. CARL ALVIN SCHENCK [zuith poHrait) ....
PROFESSOR HENRY SOLON GRAVES (rc/V/; portrait)

THE FORESTER AND THE LUVIBERMAN Gifford Pinchot

A FORWARD STEP IN NATIONAL IRRIGATION
[Itticstrated)

THE FARM WOODLOT IN MICHIGAN F. C. Miller

FARMING BELOW SEA LEVEL [Illustrated] Bristow Adams

PROGRESS IN NATIONAL FORESTRY . . J. S. Peyton

A GERMAN METHOD OF OAK REPRODUCTION
(Ittustratcd)

LUMBERMEN FAVOR FORESTRY . W. F. Hubbard

EFFECT OF WESTERN DEVELOPMENT ON THE EAST
Guy Elliot Mitchell

RECENT FOREST LEGISLATION
RECENT PUBLICATIONS

FORESTRY AND IRRIGATION is the official organ of the American Foreilry

Association and The National Irrigation Association. Subscription price $i.oo

a year ; single copies lo cents. Copyright, igo^, by H. M. Suter. Entered at

the Fast Office at IVashington, D. C, as second-class mail matter.

nr
Published Monthly at

ATLANTIC BUILDING

Washington^ D. C.
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NEWS AND NOTES.

A Noteworthy If any one doubts the

Tendency* force of the movement
for a better poHcy in

regard to the handhng of our forests,

the contents of this number of For-
estry AND Irrigation should go a

long way toward dispelling such doubts.
President Roosevelt, long known as an
advocate of forestry, who has given
both forestry and irrigation prominent
mention in several of his messages to

Congress, showed plainer than ever his

"deep interest when on the evening of

March 26 he addressed a meeting of

the Society of American Foresters at

Washington, D. C.

A reading of his address as printed
•elsewhere in this number will not only
show the President's deep interest in

forestry, but it will put the whole sub-
ject in a new and convincing light to

many people. It contains a strong plat-

form, not only for foresters, but the
people of the country generall}-. It

points to the importance of the profes-

sion of forestry, and warns the public
of the need for intelligent use of our
remaining forest resources.

In addition, this number contains an
•excellent address on '

' The Forester and
the Lumberman," by Mr. Gifford Pin-
•chot, Forester, U. S. Department of Ag-
riculture, delivered at the banquet of
the National Wholesale Lumber Deal-
ers' Association, recently held in Wash-
ington. The theme of this address is

the close relations that must exist be-

tween the lumberman and the forester

if forestry is to reach its greatest use
and the lumber industry is to be per-

petuated. The interest this address
aroused among the lumbermen shows
the tendency of those men to give the
•question of forestry a fair trial.

Still another significant sign of the
tendency of lumbermen to adopt for-

estry shown at the same meeting of lum-
ber dealers was the excellent report of

the Association's Committee on For-
estry, which contains so much of value
that it is reprinted in full elsewhere in

this number.
Forestry is a good business proposi-

tion, as President Roosevelt and Mr.
Pinchot so aptly stated in their ad-

dresses. What is more to the point,

those men whose business is bound up
in the forests, the lumbermen, are com-
ing to see this. With general adoption
of the principles of forestry by the lum-
bermen, the forest problems of the coun-
try will be near solution.

A, F, A. At a recent meeting of the

Directors Board of Directors of the

Meet, American Forestry Asso-
ciation, held in Washing-

ton, a number of matters of interest to

the Association at large were discussed.

An active program for the remainder of

the year is being thoroughly outlined,

and a vigorous campaign will now be
made both for increasing the member-
ship of the Association and to further

the purposes for which it stands.

Mr. F. H. Newell, who has for sev-

eral years past been corresponding sec-

retary, requested that his resignation

be accepted, owing to press of work in

connection with the Reclamation Service

of the Government, of which he is the

chief engineer. The Board selected Mr.

E. A. Bowers to fill the vacancy. Mr.

Bowers has been a member of the Board
of Directors for several years, and has

long been deeply interested in forestry,

and especially in the work of the Amer-
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ican Forestry Association. He was As-

sistant Commissioner of the General

Land Office during the second Cleveland

administration ; is a lawyer of decided

ability, and in general is especially well

qualified for the work, and the Associa-

tion is exceedingly fortunate in securing

Mr. Bowers' services as secretar}^

Mr. Whittlesey resigned as recording

secretary, and it was decided by the

Directors that it was hardly worth while

to divide the duties of a corresponding

and recording secretary between two
men, and it was therefore decided that

this work should be combined under
Mr. Bowers' direction.

The Board appointed an executive

committee consisting of Mr. Gifford

Pinchot, Mr. E. A. Bowers, Mr. Geo. P.

Whittlesey, and Prof. Henry S. Graves.

The directors further decided to hold

five stated board meetings during the

year as follows : On the second Tues-
day in March and May, the last Tues-
day in October, the Tuesday before the

second Wednesday in December, and
the Thursday after the second Wednes-
day in December.
The matter of settling upon a cit}' in

which to hold the Association's summer
meeting was taken up at this meeting.
The secretary presented invitations from
several cities, and after discussion it was
decided to hold the next summer meet-
ing at Minneapolis, Minn., some time
in August, the exact date to be deter-

mined later.

Forest The following statement
Reserve respecting the present
Policy. and future policy of the

present administration
relating to the establishment and con-
trol of forest reservations was recently
made by Commissioner Richards, of the
General Land Office :

" The President's purpose and desire
is to protect and preserve the remaining
fore.sts upon public lands from the dev-
astation and destruction which has been
the fate of those in large portions of the
Appalachian Mountains and in other
forested sections of the countrj-. In
doing this a supply of timber will be
preserved for future needs, and natural

sources of water supply will be so pro-

tected as to prevent flooding of the
streams during the springtime and the

melting of the snows, and to insure

water for irrigation and other purposes
during the dry season. The establish-

ment and proper maintenance of forest

reserves is indispensable to any exten-

sive reclamation or cultivation of lands
in the arid region under the recent act

of Congress which appropriates for that

purpose the proceeds of the sales of

public lands.

"It is and has been the President's

consistent policy to encourage the actual

settlement of the countr}- by home-build-
ers in every way, to see that actual set-

tlers within the forest reserves are ac-

corded every reasonable protection, and
that those living within the immediate
vicinity of these reserves, who are de-

pendent upon the reserves for grazing-

areas for cattle and horses and for nec-

essary timber for building and fuel, are

accorded access to the reserves for these

purposes under such reasonable restric-

tions as will prevent waste and destruc-

tion. It has been so conclusively dem-
onstrated that uncontrolled sheep graz-

ing within forest reserves is injurious

to the forest growth and to the natural

water cover that the great migratory
flocks of sheep are necessarily kept out
of the reserves ; but even this policy is

pursued with cautious attention to the
prevention of injury to those engaged in

sheep-raising. The preservation of wild
game, such as moose, elk, and deer,

which is only a minor feature of the
control of the forest reserves, is author-
ized by an act of Congress, which directs

that those employed in the forestry

service shall in all practical ways aid in

the enforcement of the game and fish-

laws of the state or territory in which
the forest reserve is located. The law
of the state or territory upon this sub-
ject is to be the sole guide of these offi-

cers. The United vStates has interposed
no law of its own, and the administra-
tion has given no directions to its forest

officers other than that the local laws,

whatever they may be, shall be enforced.

In some of the western states and terri-

tories, notably Wyoming, the govern-
ment forest rangers are by the laws of
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the state made assistant game wardens
of the state.

'

' The work of establishing and main-
taining forest reserves will have such a

vast and beneficial influence in the set-

tlement and development of the western
states and territories that it must be
controlled by a fixed policy, to which
matters of minor or temporary concern
must give way for the general and per-

manent public good. The one guiding
purpose of the administration in deal-

ing with forestry, with pasturage, with
irrigation, with the land generally, is

to help and make easy the path of the

home-builder, the small ranchman, or

tiller of the soil, and not to let the land

be exploited and skinned by those who
have no permanent interest therein, and
who do not build homes or remain as

actual residents."

Appropriations The Bureau of Forestry

for 1 903- J 904* receives for the fiscal

3'ear of 1 903-1 904 an
appropriation of $350,000, an increase

of $59,000 over that for the present year.

The Division of Forest Reserves, De-
partment of the Interior, gets an appro-
priation of $375,000, an increase of

$75,000 over last year.

The Division of Irrigation Investiga-

tions of the Department of Agriculture
will get $65,000 to continue its work
during the coming year, the same
amount as during the present year.

Profits of The rise in prices of ag-

Irrigation in ricultural lands in the

the East, last few years has made
it necessary that farmers

should get the largest possible return
from their lands, and has created a gen-
eral interest in whatever will help to

that end. One of the aids now being
considered is irrigation. In the East it

is not, as in the West, absolutely nec-
essary for the raising of any crops, but,
like fertilizing or thorough cultivation,

is a means of increasing the returns from
land. The w^hole question is whether
it will pay. The report of the irriga-

tion investigations of the Department of

Agriculture for the year 1901 gives

some valuable data on this question.
The report covers experiments in Mis-
souri, Wisconsin, and New Jersey.
A series of experiments extending

over several years at the Wisconsin
Experiment Station at Madison show a
marked increase in yields of farm crops.

The average increase in the yield of

clover hay on irrigated land over that

from unirrigated land has been 2.5 tons
per acre ; the average increase in yield

of corn has been 26.95 bushels per acre,

and potatoes show a gain of 83.9 bush-
els per acre. The annual cost of irri-

gation at Madison has been $6.68 per

acre, not including any interest on the
investment, but including all extra
labor. At current prices, this leaves a

net profit from irrigation of about $20
per acre on hay, $11 per acre on corn,

and $73 per acre on potatoes. The
conditions of soil and climate at Madi-
son do not differ from those of the Mid-
dle West generally, and the results given

above show that where water can be
obtained without too large an outlay,

irrigation as a part of intensive farming
is very profitable.

Another series of experiments was
begun for testing the effect of irrigation

and fertilization on sandy soils, such as

are common in large sections of Michi-

gan, Wisconsin, and Minnesota. These
lands are poor in plant food, and retain

so little moisture that all attempts to

farm them have failed. The experi-

ments included the supplying of both

manure and water. Manure alone was
of little use, as there was not water
enough to make the plant food available.

Water alone produced good results, but

the application of both gave the best re-

sults. The cost of irrigation was $6.70
per acre, and the net gain from irriga-

tion was as follows : Potatoes, $30 per

acre ; corn, $1 per acre ;
watermelons,

$58 per acre ; muskmelons, $45 per

acre. From these experiments it seems

that with special crops irrigation of the

sandy lands is profitable, but the in-

crease in yield of corn is not enough to

justify the expense of securing a water

supply.

In New Jersey water has been used

on small fruits and vegetables, and the

added returns due to irrigation vary a
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great deal with the seasons. Some years

no irrigation is needed, in others all

crops need it, but in most years some
crops are helped by it. Professor \"oor-

hees, who has charge of this work, re-

ports that, in his opinion, irrigation

where tried has paid well. Pumping
from streams or wells is the most com-
mon way of getting water for fruit and
garden irrigation. Small plants, fur-

nishing water enough for from five to

ten acres, including pump and engine,

cost from $200 to $500.

University of On March 5 the Re-

Michigan, gents of the University
of Michigan selected

Professor Filibert Roth, of the Bureau
of Forestrj- and formerly chief of the
Division of Forest Reserves, Depart-
ment of the Interior, to fill the chair of

forestry in the University. With the
assistance of Mr. C. A. Davis, Professor
Roth will inaugurate a regular course
in forestry with the opening of the next
college year. As planned at present, it

will be a two-year post-graduate course
leading to the degree of Master of.

Science in Forestry.

The University and the State of Mich-
igan are to be congratulated on this step,

for few of the states offer a better field

for effective work in forestry than Mich-
igan. It is one of the older states, and
although possessing an unusually well
cultivated and prosperous farming com-
munity, it has, nevertheless, like a num-
ber of others, large forest districts where
the soil conditions and climate will al-

ways restrict and discourage efforts at
agriculture. Of the 36,000,000 acres
included in the area of the state, fully
one-half is located in what may be
termed the forest counties, including
the 10,000,000 acres of the Northern
Peninsula. Of these forest counties,
full 90 per cent is not even settled but
is land still in the hands of lumbermen,
speculators, and the state and federal
governments.

After years of effort to get rid of the
large tracts of tax-title lands, the state
is beginning to pursue the right policy
and follow the wise example set by the
states of New York and Pennsylvania,

in reserving these lands, which can only
be made useful to the people of the coun-
try if managed by a permanent body
and preferably by the state or nation
itself.

In addition to this wise change of

polic}^ on the part of the state, there is

a general awakening among all classes of

land-owners. Nearly all people begin to

see the simple truth, that no county or

town, and usually not even a single quar-
ter-section of land is all tillable land, but
that there is everywhere land which is

better left to forest.

A school of forestry at the state uni-

versity should go a long way toward
arousing the people to a full apprecia-

tion of the forest needs of the state.

In Professor Roth the University of

Michigan has secured a man of wide
experience as a forester. He is one of

their own graduates ; was for several

years in the faculty of the New York
State College of Forestry, and above
all, he has an intimate knowledge of the

forest conditions of Michigan. With
the forest school in such hands, and an
excellent state forest commission com-
posed of men thoroughly alive to the sit-

uation, it would seem that an unusually
good start has been made in Michigan.

Forestry in The annual meeting of

Canada. the Canadian Forestry
Association was held at

Ottawa in March. For the first time
the association elected a practical lum-
berman to the presidency, Mr. Hiram
Robinson, of Hawkesbury, Ontario, be-

ing chosen.

The complete list of officers elected is

as follows : Patron, the Earl of Minto,
Governor-General of Canada; Honorary
President, William Little, Montreal ;

President, Hiram Robinson, Hawkes-
bury

; Vice-President, Aubrey White,
Deput}^ Commissioner of Crown Lands
for Ontario, Toronto ; Secretary, E.
Stewart, Dominion Superintendent of
Forestry, Ottawa ; Assistant Secretary
and Treasurer, R. H. Campbell, De-
partment of Interior, Ottawa; Directors,
W^illiam Saunders, Director of Experi-
mental Farms, Ottawa

; J. R. Booth,
Ottawa

; Prof. John Macoun, Ottawa
;
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Thos. Southworth, Director of Forestry
for Ontario, Toronto; C. JacksonBooth,
Ottawa; John Bertram, Chief of Forest
Rangers for Ontario, Toronto; E. G.
Joly de IvOtbiniere, Quebec.
The association will meet next year

in Toronto, in order to generalize inter-

est in its work.
Two of the most important subjects

discussed were those of forest fires and
the establishment of an educational

course in forestry. In connection with
the former, a resolution was adopted,

calling on the Dominion and Provincial

governments to increase the number of

fire rangers, explore and survey exist-

ing tracts of timber in order to ascer-

tain their extent and value, and deter-

mine which are suitable for agriculture

and which are not. The resolution also

calls on the governments to exercise

more care and caution in the placing of

settlers, so as to keep them out of tim-

ber country unsuited for agriculture,

and where their land-clearing and scrub-

burning operations have been and wall

continue to be a source of great danger
to the valuable timber on all sides.

New Chief of As noted in the February
Forest number of Forestry
Reserves* and Irrigation, Pro-

fessor Filibert Roth re-

signed his position as chief of the Divis-

ion of Forest Reserves in the General
Land Office. His place has since been
filled by the selection of Mr. Hiram H.
Jones.

Mr. Jones has had a long experience
in the Land Office, his term of service

there being about 21 years. He first

organized the Division of Forest Re-
serves, and has been actively connected
with it ever since. He was at one time
assistant chief of the Special Ser\nce
Division, and has been principal exam-
iner of contests and land claims, as well

as assistant chief of the Division of For-
est Reserves.

From his long connection with the
service Mr. Jones has gained a wide
knowledge of the matters that come be-

fore the Land Office, and he should
make a successful chief of a division

which is of decided importance to the
country at large.

Forest The Bureau of Forestry
Experiment of the U. S. Department
Station. of Agriculture has es-

tablished a permanent
forest experiment station at the Uni-
versity of California. Dr. W. K. Hatt,
recently called from the chair of applied
science in Purdue University to serve
as civil engineer in the Bureau of For-
estry, has gone from Washington to
organize the station. The resources of
the civil engineering laboratory of the
university have been placed at his dis-

posal. A civil engineer who will go
from Washington to take charge of the
work, and his student assistants, will be
continuously engaged hereafter in com-
mercial and scientific investigations as
to California woods. San Francisco
lumber dealers have offered to supply
all the timber needed. Laboratory in-

vestigations will be conducted as to the
strength of various California timbers,
the effects on timbers of wet and dry
weather, of heat and cold, elasticity and
durability, preservative methods, ways
of seasoning, and the like. The results

secured at this station will be made
available for general use by publication
as bulletins of the Bureau of Forestry.

State The legislatures of most of

Irrigation the states and territories

Laws* of the arid region have
now adjourned, but there

is not much definite information avail-

able here as to what has been accom-
plished during the session in regard to
irrigation matters, except in a few cases.

A statement has been prepared by states,

showing the information now at hand
concerning the results of the various
sessions.

California*—The general code of irri-

gation laws usually spoken of as the
Works bill was not passed. The bill

known as the Curtin bill was passed by
both houses after vigorous discussion,

and at last advices was in the hands of

the governor. It provides that when-
ever the supply of water of individuals

or corporations who are engaged in the

business of furnishing water shall be-

come insufficient to meet the demands of

customers, the supply shall be prorated

in proportion to the quantity previously
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furnished them, the reduction being on

a uniform basis among all of the cus-

tomers. An act has been passed and

approved by the governor providing for

the dissolution of irrigation districts,

the district irrigation laws having failed

to provide an^^ method for dissolving the

corporations formed under it. An act

has also been approved providing for co-

operation with the Federal Government
in several lines of work and making
appropriations as follows : With the

Director of theU. S. Geological Survey,

for the purpose of making topographic

maps, $20,000 ; for the purpose of gag-

ing streams, surveying reservoir sites

and canal locations for the conservation

and utilization of the flood or storm
waters of the state, $15,000 ; with the

Chief of the Bureau of Forestry, for

the purpose of studying the forest re-

sources of the state and their proper con-

servation, with a view to stimulating a

proper state forest policy, $1 5,000 ; with
the Director of the Office of Experiment
Stations, for the purpose of ascertaining

the best methods of distributing and
using water, $10,000. These sums are

provided to be used in connection with
an equal amount to be furnished by the
bureaus of the Federal Government as

specified.

Colorado.—A bill was passed author-
izing the State Canal Commission, hav-
ing in charge the project for carrying
the water of the Gunnison River by
means of a canal or tunnel into the
-valley of the Uncompahgre River, to
turn over its material and other matter
relating to the project to the Reclama-
tion Service of the Federal Government.
As the Secretary of the Interior has
within the last few days authorized the
Reclamation Service to proceed with its

investigations, with a view to the con-
struction of the Gunnison tunnel, as ex-
plained in another part of this issue, it

is probable that the state material will

he turned over to the Federal Govern-
ment in pursuance of this statute.

Idaho.—A law has been passed pro-
viding for the control and regulation of
water-right appropriations by the state
engineer. A very elaborate system is

provided for by this act, under which
the state engineer is required to pass

upon intended appropriations of water
when the application is first made ; then,

when it is claimed that the diversion

works have been completed, he is to ex-

amine them on the ground and to issue

his certificate of approval if found satis-

factory, and, finally, when the water has
been used for irrigation, he is to make
further examination in order to decide

whether the waters are used in accord-

ance with original application, and, if so,

to issue a license for the water right to

the extent that the same has been com-
pleted in accordance with the state law.

Nevada.—A bill for the establishment

of the office of state engineer and for

general cooperation of the state authori-

ties with the Reclamation Service of the

Federal Government has been passed.

Utah.—A new set of irrigation laws
was enacted at the recent session of the
legislature.

Wyoming.— Three measures relating

to irrigation were passed by the Wyo-
ming legislature. One relates to the
duties of water division superintendents,
while a second provides that all reser-

voirs hereafter constructed shall be car-

ried to completion under the supervision
of a deputy state engineer. Still an-
other bill passed relates to the adjudi-

cation of rights along tributary and
main streams.

The following comment on the second
of these laws, reprinted here from the
Wyoming IndustrialJournal, is interest-

ing from the fact that provisional orders
regarding the pushing of the Sweetwater
project in central Wyoming were in-

cluded in the recent instructions of the
Secretary of the Interior to the Reclama-
tion Service:

'

' It has been discovered that a law
enacted by the Wyoming legislature,

recently adjourned, will have much to

do with the proposed government con-
struction of reservoirs in this state.

Indeed, it is held by some authorities
who have been acquainted with the full

provisions of the law that the state engi-
neer of Wyoming will have supervision
and that the General Government cannot
construct reservoirs in this state until

the state engineer has been consulted in

the matter.
" The laws already in force in Wyo-
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ming hold the state engineer responsible

for the safety of those living on streams
below reservoirs. He is obliged to ex-

amine plans for the dams needed in these

structures and should visit the work
during the time operations are in prog-
ress. Owing to the increased interest

in reservoir work and the impossibility

of the state engineer visiting all of the

sites, a bill was introduced in the legis-

lature providing that all persons con-

structing dams above a certain height,

already prescribed by law, should em-
ploy an engineer, who should also act

as a deputy of the state engineer, and
to whom instructions shall be issued

should such be necessary.
'

' This departure upon the part of the

state will insure good construction and
put the state engineer in a position

where he will be willing to shoulder

the responsibility.

" It has been a matter of some sur-

prise that the measure has become a law
without bringing forth criticism or com-
ment from those who do not understand

or appreciate its provisions. It is held
by those best informed that government
construction will thus be under state

control, and must be carried on the same
way as other enterprises which come
under the supervision of the state en-
gineer."

As Others An article in the Febru-
See Us. ary number of the Indian

Forester on '

' Progress in

the United States
'

' opens with the fol-

lowing paragraph

:

'

' How is it that the States have made
more moral progress in forestry as a
cause in ten years than India has done
or will do in a century ? There are vari-

ous reasons, but the fundamental one is

that the President, Congress, and an
increasing section of the people mean
forestry, whereas in India the progress
of the department has been a continual
struggle with the people, and often with
the local authorities. The other impor-
tant reason is that the people there are

educated to conviction."

THE IMPORTANCE OF PRACTICAL
FORESTRY.*

A CLEAR AND CONCISE STATEMENT OF THE VALUE
AND AIMS OF SCIENTIFIC FORESTRY AND THE
GREAT WORK BEFORE AMERICAN FORESTERS.

BY

PRESIDENT THEODORE ROOSEVELT.

I
HAVE felt that this evening the

meeting was of such a character

as to not merely warrant, but to re-

quire, that I should break through my
custom of not going out to make speeches
of this sort, for I believe that there is

no body of men who have it in their

power today to do a greater service to

the country than those engaged in the
scientific study of and practical applica-

tion of approved methods of forestry for

the preservation of our woods in the

United States ; and I am glad to see

here this evening not only the officials,

including the head of the Department
of Agriculture, but those, like ex-Gov-
ernor Richards, most concerned in car-

rying out the policy of the Department
of the Interior, for the forest policy of

any country must be an essential part

of its land policy.

And now, first and foremost, you can
never afford to forget for one moment
what is the object of the forest policy.

*An address delivered before the Society of American Foresters, at Washington, D.
Thursday evening, March 26, 1903.

C,



[yo FORESTRY AND IRRIGATION April

Primarily that object is not to preserve

the forests because they are beautiful,

though that is good in itself ;
not to

preserve them because they are refuges

for the wild creatures of the wilderness,

though that, too, is good in itself
;
but

the primary object of the forest policy,

as of the land policy, of the United

States is the making of prosperous

homes. It is part of the traditional

policy of home-making of our country.

Every other consideration comes as sec-

ondary. The whole effort of the gov-

ernment in dealing with the forests

must be directed to this end, keeping

in view the fact that it is not only nec-

essary to start the homes as prosperous,

but to keep them so. That is where
the forests have got to be kept. You
can start a prosperovis home by destroy-

ing the forest, but you don't keep it

prosperous.

And 3'ou are going to be able to make
that policy permanently the policy of

the country only in so far as you are

able to make the people at large, and
above all the people concretely inter-

ested in the results in the different lo-

calities, appreciative of what it means.
Give them a full recognition of its value,

and make them earnest and zealous ad-

herents of it—keep that in mind, too.

In a government such as ours, it is

out of the question to impose a policy

like this from without. The policy as

a permanent policy can come only from
the intelligent conviction of the people
themselves that it is wise and useful

—

nay, indispensable. We are going to

decide in the long run whether we will

keep or not keep the forests of the Rocky
Mountains, accordingly as we are able
to make the people of the states around
the mountains, in their neighborhood,
hearty believers in the policy of forest

preservation.

That is the only way in which, per-
manently, this policy can be made a suc-
cess. In other words, you have got to
convince the people of the truth, and it

is the truth, that the success of home-
makers depends in the long run upon
the wisdom with which the nation takes
care of its forests. Now, that seems a
.strong statement. It is none too strong.
There are small sections of this country.

as of every countrj^, where what is done
with the woodland makes no difference;

but over the great extent of the countrj^

the ultimate well being of the home-
maker is going to depend in a very large

part upon the intelligent use made of
the forests.

Now, in other words, you j'ourselves

have got to keep this practical object

before your mind. You have got to re-

member that a forest which contributes

nothing to the wealth, progress , or safety

of the country is of no interest to the

government, and should be of little to

the forester.

Your attention must be directed not

to the preservation of the forests as an
end of itself, but as a means for preserv-

ing and increasing the prosperity of the
nation.

'

' Forestry is the preservation of for-

ests by wise use," to quote a phrase I

used in my first message to Congress,
and keep before your minds that defini-

tion, that forestry is the preservation of

forests by wise use; not by abbreviating
the use, but by making the forest of use
to the settler, the rancher, the miner, the
man who lives in the neighborhood, and

,

indirectly, the man who ma}' live hun-
dreds of miles off down the course of

some great river, which has had its rise

among the forest-bearing mountains.
The forest problem is in many ways

the most vital internal problem of the
United States. The more closely this

statement is examined, the more evident
its truth becomes. In the arid region
of the West, agricultural prosperity de-

pends first of all upon the available
water supply. Forest protection alone
can maintain the stream flow necessar}^

for irrigation in the West, and can pre-

vent the great and destructive floods so
ruinous to communities farther down
the same streams that head in the arid
regions.

The relation between the forest and
the whole mineral industry is an ex-
tremely intimate one, for, as every man
who has had experience in the West
knows, mines cannot be developed with-
out timber, usually not without timber
close at hand. In many regions through-
out the arid country ore is more abun-
dant than wood, and this means that if
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the ore is of low grade, the transporta-

tion of timber from any distance being

out of the question, the use of the mine
is extremely limited by the amount of

timber available close at hand.
The very existence of lumbering, of

course—and lumbering is the fourth

great industry of the United States

—

depends upon the success of your work,
of our work as a nation, in putting
practical forestry into effective oper-

ation.

As it is with mining and lumbering,

so it is in only a less degree with trans-

portation, manufactures, commerce in

general. The relation of all of these

industries is of the most intimate and
dependent kind to forestry.

It is a matter for congratulation that

.so many of these great industries are

now^ waking up to this fact, the rail-

roads especially, managed as they are

by men who are obliged to look ahead
;

who are obliged by the very nature of

their profession to possess a keen in-

sight into the future, have awakened
to a clearer realization of the vast im-

portance of economical use both of

timber and of forests.

Even the grazing industry, as it is

•carried out in the great West, which
might at first sight appear to have little

reference to forestry, is nevertheless

•closely related to it, because great areas

of winter range, ranges available and
good for winter grazing, would be
absolutely useless without the summer
range in the mountains where the forest

reserves lie.

As all of you know, the forest re-

rsources of our country are already seri-

ously depleted. They can be renewed
and maintained only by your cooper-

ation, by the cooperation of the forester

with the lumberman, with the practical

man of business in all his t3'pes, but
above all, with the practical man of

business whose profession is lumbering.
And the most striking and encouraging
fact in the forest situation is that lumber-
men are realizing that practical lumber-
ing and practical forestry are allies, not
enemies, and that the future of each
depends upon the other. The resolutions

passed at the last meeting of the repre-

sentatives of the lumber interests, which

occurred here in Washington, were a
striking proof of this fact, and a most
encouraging feature of the present situ-

ation. As long as we could not make
the men concerned in the great lumber
industry realize that the foresters were
endeavoring to work in their interest,

and not against them, the headway that
could be made was but small, and we
will be able to work effectively and
bring about important results of a perma-
nent character largely in proportion as

we are able to convince those men, the
men at the head of that great profession,

of that great business, of the practical

wisdom of what the foresters of the
United States are seeking to accomplish.
The last analysis, the attitude of the

lumberman toward your work, will be
the chief factor in the success or failure

of that work. In other words, gentle-

men, I cannot too often say to you—as,

indeed, it cannot be too often said to

any body of men of high ideals and good
scientific training who are endeavoring
to accomplish work of worth for the
country—that thej' must keep their

ideals and yet seek to realize them in

practical ways.
The United States is exhausting its

forest supplies far more rapidly than
they are being produced. The situa-

tion is grave, and there is only one rem-
edy. That remedy is the introduction
of practical forestry on a large scale,

and of course that is impossible without
trained men—men trained in the closet

and by actual field-work under practical

conditions.

You have created a new profession

—

a profession of the highest importance,
a profession of the highest usefulness

toward the state ; and you are in honor
bound to 3'ourselves and to the people

to make that profession stand as high
as an}' other—as the profession of law;

as the profession of medicine; as any
other profession most intimatelj^ con-

nected with our highest and finest de-

velopment as a nation. You are en-

gaged in pioneer work in a calling whose
opportunities for public servnce are very
great. Treat the calling seriously. Re-
member how much it means for the

country as a whole. Remember that if

you do your work in a crude fashion,
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if 3'ou onl}- half learn your profession,

you discredit it as well as yourselv^es.

Give yourselves every chance, by thor-

ough and generous preparation and by
acquiring, not only a thorough knowl-

edge, not only the knowledge that goes

deep, but a wide outlook over all the

questions on which you have to touch.

The profession which you have adopted

is one which touches the Republic on

almost every side—political, social, in-

dustrial, commercial—and to rise to its

level you will need a wide acquaintance

with the general life of the nation and
a view- point both broad and high. Any
profession which makes you deal with

your fellow-men at large makes it neces-

sary that if you are to succeed you
should understand what those fellow-

men are, and not merely what they are

thought to be by people who live in the

closet or the parlor. You have got to

know who the men are with whom you
are to work, how they feel, how far you
can go, when you have to stop, when
it is both safe and necessary to push on.

You have got to know all of those

things if you are going to do work of

the highest value.

I believe that the foresters of the

United States will create a more effective

system of forestry than we have 5'et

seen. If not, gentlemen, if ^-ou do
not, I will feel that you have fallen be-

hind your brethren in other callings,

and I do not believe that you will fall

behind them. Nowhere else is the de-
velopment of a country more closely

bound up with the creation and execu-
tion of a judicious forest policy. This
is, of course, especially true of the
West, but it is true of the East also.

Fortunately, in the West we have been
able, relative to the growth of the coun-
try, to begin at an earlier day, so that
we have been able to establish great
forest reserves in the Rocky Mountains,
instead of having to wait and attempt
to get Congress to pay a very large sum
for their creation, as we are now en-
deavoring to do in the Southern Appa-
lachians.

In the administration of the national
forest reserves, in the introduction of
conservative lumbering on the timber
tract of the lumberman and the wood-

lot of the farmer, in the practical solu-

tion of forest problems which affect well

nigh every industry and every activity of

the nation, the members of this Society

have an unexampled field before them.
You have a heavy responsibility. Every
man that does seriouswot k—work worth
doing—has on him a heavy responsibil-

ity. You have a heavy responsibility,

for upon the development of your work
the development of forestry intheUnited
States and the protection of the indus-

tries which depend upon it will largely

rest.

You have made a good beginning,

and I congratulate you upon it. Not
only is a sound national forest policy

coming rapidly into being, but the lum-
bermen of the country are proving their

interest in forestry by practicing it.

Twenty years ago a meeting such as

this to-nightwould have been impossible

,

and the desires we here express would
have been treated as having no possible

relation to practical life. We have
reached a point where American forest-

ers, trained in American forest schools,

are attacking American forest problems
with success. That is the way to meet
the larger work you have before j^ou.

It will be a difficult work, which, again,

is true of almost any work worth doing
;

it will be a difficult work, and all the
more so because precedents are lacking.

It will demand training, steadiness, de-

votion, and esprit dc corps, fealty to the
body of which you are members, a de-

sire to keep the ideals of that body high.

The more harmoniously you work with
each other, the better and more effective

yovir work will be ; and a condition
precedent upon your usefulness to the
body politic, as a whole, is the way in

which you are able to instill your own
ideals into the mass of your fellow-men
with whom you come in contact, and
at the same time to show your ability to
work in a practical fashion with them,
to convince them that this is a business
matter. It will be for them to cooperate
with you to convince the public of that,

and above all, so to convince the people
of the neighborhoods in which you work,
and especially the lumbermen and the
others who make their life trades deal-
ing with the forests.



DR. BERNHARD E. FERNOW^

DIRECTOR OF THE NEW YORK STATE COLLEGE OF FORESTRY.

DR. BERNHARD E. FERNOW, director of the New York State College of Forestry since

1898, was born at Inowraclaw, Posen, Prussia, on January 7, 185 1. His education was
obtained first at the gymnasium at Bromberg, and then at the Forest Academy of

Muendeu, and finally at the University of Konigsberg, Germany. He came to the United
States in 1876, and engaged in business, but later was made chief of the Division of Forestry,
U. S. Department of Agriculture, in 1SS6, a position which he filled until 189S. In addition to

his forest work, he was a constant promoter of all biological investigations leading to a broader
understanding of the principles of forestry. In 1883 he was elected secretary of the American
Forestry Association, and later also held the position of chairman of the Executive Committee,
and finally first vice-president of that organization, an office which he still holds For a time he
was also editor of the Forester, its official organ. The degree of Doctor of Laws was conferred
on Dr. Fernow by the University of Wisconsin in 1897.

Dr. Fernow was the first of those now actively engaged in forest work to take up the question
in the United States. From the beginning he has been an active participant in the general
forest movement, and his work throughout has been characterized by vigor. The New York
State College of Forestry has prospered under his direction, and its graduates are found in the
service of the national and state governments, private individuals, and lumber companies.

Dr. Fernow, in addition to his work at the College of Forestry, has lectured on forest

siibjects in both the United States and Canada. He is a pleasingand convincing speaker, a deep
thinker, and ready debater. He has written much on forest matters, and his recently published
book, " Economics of Forestry," is a notable contribution to the literature of the subject.



DR. CARL ALVIX SCHENXK,

DIRECTOR OF THE BILTMORE FOREST SCHOOL.

DR. CARL ALVIN SCHENCK is wideh' known as the forester to the Biltmore estate, in

North Carolina. He was born March 25, 186S, at Darmstadt, in Hesse ; attended the
high school and polytechnic institute in his native town ;

studied a year at the Uni-
versity of Tiibingen, and in 18S8 entered for the prescribed course in forestry at the University

of Gicssen. From that institution he was graduated in 1891, and immediately entered upon
the military service which every able-bodied German is obliged to perform. In 1894, after

some further study, he passed the state examination and was appointed Foistassessor, or
assistant-in-foresty to the government of Hesse-Darmstadt. In 1895 he obtained the degree of

Doctor of Philosophy from the University of Giessen.
Dr. vSchenck's energy and quick perception of all that relates to his profession recommended

him to Sir Dietrich Brandis, the German forester, to whom is due the great credit of estab-
lishing systematic forestry in British India. It was natural, therefore, that when Mr. Vander-
bilt asked vSir Dietrich to recommend a man to manage his forest estate in North Carolina, the
latter i)roposed his young friend Schenck. In this way Germany lost a good forester and the
United States gained one.

Since taking up his work at Biltmore, in 1895, Dr. Schenck has shown his ability to
adapt his German training and German point of view to American forest conditions ; he has
l)roadened himself and so im])roved the forest under his charge that it is to-day the most con-
spicuous e.xample of successful forest management in this country. In addition to all the
work attendant upon this task. Dr. Schenck, with Mr. Vanderbilt's concurrence, established a
school for foresters in 1S98. The course of study is practical as well as theoretical, and aims to
give a young man, in one year, a comprehensive idea of the objects and methods of the forester.
In this the school is unique ; its success is an indication of Dr. Schenck's idea of the present
need in that direction.



PROFESSOR HENRY SOLON GRAVES,

DIRECTOR OF THE VALE FOREST SCHOOI^,

PROFESSOR HENRY SOLON GRAVES, who has conducted the Yale Forest School in
an able manner from its beginning, was born at Marietta, Ohio, May 3, 1871. He pre-
paretl for college at Phillips Academy, x\ndover, Mass. , and graduated from Yale University

in 1S92. The following \-earhe spent teaching at King's School, Stamford, Conn., during which
time he also began the study of forestry. Having decided to take up forestry as a profession,
he spent a year at Harvard, and then went to Germany, where he studied forestry at the
XTniversity of Munich. He first took up active forest work in the United States in 1895 with
Mr. Gifford Pinchot, then a consulting forester. Professor Graves engaged in work in the
Adirondacks, and soon made himself an authority on forest matters pertaining to that region.

In the fall of 1.S9S he became assistant chief of the Division of Forestry, U. S Department
of Agriculture, a position in which he showed abilitv of a high order. In 1900 Mr. Graves left

the Division of Forestry to become director of the Yale Forest School.
In the brief time that has elapsed since then, the school has shown remarkable progress

under his direction, and is graduating annually carefully trained foresters. Professor Graves'
work at the Yale Forest vSchool has more than kept pace with the high promise shown in his
early efforts. He is a tireless worker, and combines with enthusiasm for his profession an
unusually intimate knowledge of the forest conditions and problems of the Ihiited States.

Professor Graves has contributed a number of writings on forest subjects. Among these
may be_ mentioned "The White Pine," written in collaboration with Mr. Gifford Pinchot;
" Practical Forestrj^ in the Adirondacks," and the " Woodsman's Handbook," which is one of
the most useful of American forest publications.
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THE FORESTER AND THE LUMBERMAN.

THE FUTURE OF THE LUMBER INDUSTRY AND THE
SUCCESS OF FORESTRY IN A GREAT MEASURE DE-

PEND ON HEARTY COOPERATION BETWEEN THEM.

BY

GIFFORD PINCHOT,
FORESTER, D. S. DEPARTMENT OF AGRICULTURE.

IT is interesting that great move-
ments, like that for forest preserva-

tion, run in C3'cles ; and very curious

that this forest movement, into the cul-

mination of which we are just entering,

began with the landing of the first

settlers on the Atlantic coast. They
came from a country where forests had
long been protected, where the value of

woods was known, and as soon as they

landed on the shores of this country,

with nearly three thousand miles of

forest in front of them, one of the first

things the}' did was to pass laws to regu-

late the size of timber to be cut for cord-

wood, and to preserve the pine trees fit

to make masts for ships. Then came
the great spread of our pioneers all over
the West, the movement of which, es-

pecially in the years immediately fol-

lowing the civil war, carried railroad

building throughout our country to a

point never reached anywhere before.

The old feeling of friendliness toward
the forest died out because there was no
apparent justification for it, and then
began the greatest era of forest destruc-
tion man has ever seen. That era is

now approaching its culmination and
end in the United States.

\¥hen persons interested in forestry

finst began to advocate forest preserva-
tion ill the United States, they were far

in advance of the economic situation.

They began by calling the lumberman
a vandal, and pointing the finger of re-

proach at what they called his greed,
not seeing that the lumberman is a busi-

ness man like other business men, en-
gaged in as honorable a calling, and

swayed by the same motives as they.

We understand now that forestry is a

business, and that it will be applied only

when it is worth while from a business

point of view. The early friends of

the forest advocated the introduction of

German methods in this country, and
proposed measures that every lumber-
man knew were absolutely impossible.

They directed their attention to the re-

placing of the forests that had already

been destroyed, while we think first of

all of keeping the forests from being
destroyed when the ripe timber is cut.

In the first place, forestry is simply
the application of knowledge and com-
mon sense to the problem of forest pres-

ervation. It is a way of protecting and
perpetuating the lumber industry, and
without it that industry cannot be pro-

tected or long endure: Tt is a way of

securing a new crop on cut-over land.

It is treating the forest as a crop pro-

ducer and not as a mine. When you
dig the mineral out of a mine, it is gone
for good ; when you take the timber out
of a forest in a simple, common-sense
way of practical forestr3^ j'ou get results

in the second crop.

It is all based on the primary question,

Will it pay ? If forestry wall not pay,

then it is of absolutely no use talking

to 3'OU, or to any other body of Ameri-
can businessmen, about the application

of forestry. We must show first that

forestry will pay. Suppose one of you
gentlemen, who owns an area of forest

land, made to the Bureau of Forestry a

request for practical assistance on the
ground in handling this land, in accord-

* Address delivered al the eleventh annual meeting of the National Wholesale Lumber
Dealers Association, Washington D. C , March 5, 190^.
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ance with a printed offer we have made.
You would want to know what timber
there is now on your land, what your
land will produce under certain definite

methods of management, what those

methods are, and whether the result at

the end of a given number of years

will pay taxes and interest and a profit

on the investment. All these things

the Bureau would help you to ascertain,

Let us take a single acre of spruce as

an illustration. We should find out

how many 5-inch spruce, how many
6-inch, how many 7, 8, and so on up,

there are on this acre. We should find

that the average spruce tree grows say
an inch in diameter in seven years.

We might then decide to recommend
to you to cut all trees 11 inches and
over in diameter. You would then get,

say 2,500 feet to the acre. You will

have a definite number of 8, 9, and 10-

inch trees left. In seven years these

trees will have grown one inch ; in

twenty-one years, an 8-inch tree will

have grown to 1 1 inches. You know-
how many trees there are of each size,

how many are likely to die, and approxi-

mately what the price of spruce is

going to be at that time, figuring on
the present basis. Then you have the

proposition reduced to a simple mathe-
matical calculation. Lumbermen in the

Adirondacks find that it pays. There
you have the essence of the whole thing.

As I said, this is a business matter.

The time has come when it is worth
your while to look into it, for many of

the great lumber concerns throughout
the United States are taking up forestry.

The point I want to make is that this

is a simple, common-sense proposition

which must rest for its acceptance upon
your business sense. You know far

better than I do the conditions of the
forests of the country as to supply and
demand. The White Pitie industry in

the Northwestern States reached its

culmination about 1890, and has been
sliding down hill ever since, and lumber-
men have been moving to the West and
South. There has been a very great
stimulus to the production of southern
pine. In the extreme West the produc-
tion has often been equaled b}' the waste
from fire. It has been estimated that

in western Wa.shington 20 per cent of

the original stand has been cut and 22
per cent, or 46,000,000,000 feet, has
been burned—a dead loss absolutely to

everybody. The introduction of prac-

tical forestry means the use of timber
instead of its destruction by fire or by
unintelligent lumbering.

I have no interest whatever in the

protection of the forest per se. Unless
it serves some useful purpose, a stand-

ing forest appeals to me not at all (ex-

cept from the merely aesthetic side) . I

want it distinctly understood that forest

protection is to the forester a means, not

an end, as the President said so well in

his message of igoi. If a forest is of

no use, then it is useless. Forest pres-

ervation is not a fad, but a tool. The
lumber industry holds a vast place in

the upbuilding of our country, and if it

has done harm in one direction, it has
done enormous good in another ; but we
are reaching a point now where progress

in production can no longer be fed for

any length of time by the use of new
species as the substitutes for the old, as

the Hemlock succeeded White Pine in

Pennsylvania. We have now to look

squarely in the face the question whether
or not the lumber industry is to be pre-

served. I need not tell a gathering

such as this how vital to the interests

of the country a timber supply is. We
know something from practical experi-

ence what a coal famine is. We shall

not learn for many years what a wood
famine is, but we are enormously over-

cutting the production of our forests.

East of the Mississippi we have' just

about half of the area of timber lands

that we had when the country was
settled.

The only thing which can be relied

upon to protect your industry and the

enormous interests which depend upon
it is forestry. We must consider from

now on that the forest is a crop ; that

methods of renewing it are just as vital

to you, who are interested in cutting it

down, as to those who are interested in

building it up. You have got to elimi-

nate, as we foresters have already elimi-

nated, the differences in the points of

view^ between lumbermen and foresters.

It is one of the great delights of my work

11
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to find that you understand, as we do,

that the lumberman is much nearer the

forester and the forester the lumberman
than either is to an)' other class. You
are the axe that does the work ; we are

the helve that ser\-es to give it direction.

If we cannot work with you, who own
already more than 50,000 square miles

of timber—if we cannot work with you
in preserving that timber and keeping it

productive, then we shall not work effect-

ively for the preservation of the forests

of the United States. If we cannot work
with you, if our position does not com-
mend itself to you, and if we cannot
have your support, then truly we shall

need help. We can attend to the forests

of the government or of the states to

some extent without your aid, but first

or last the great bulk of the forest lands

of the United States will pass through
the hands of the lumbermen, and upon
their attitude will depend the huge in-

terests of this country in the protection

of its timber supph\
I have been asked, in addition to these

remarks about forestry, to say a word
or two concerning forest conditions in

the Philippines. I was fortunate enough
to make a six weeks' trip through the
islands. I found a great area of pro-

ductive forests, most of it in admirable
condition for lumbering and easily ac-

cessible. The demand for lumber in

the islands is so great that there is a
very large importation from the Pacific

Coast, because the Philippine lumber-
men are not able to supply it. I found
not only timbers of great value for cab-
inet wood, but others equally valuable
for construction purposes, including
some of the best ship-building timbers
in the world. There is Narra, which
is like Mahogany, and Ebony and Cam-
agon, which correspond with Eignum
Vitse, and another like Rosewood, and
so on. A very large proportion of these
woods sink in the water when they are
green, so that a regular method of log-
ging is to drag these logs down into the
sea at low tide and let them lie there
until the lighter can come along and
pick them up.

There will be a very great opportu-

nity for lumbering in the islands as

soon as the conditions of the country
will permit it. At present the millmen
who are there are unable to get as much
timber as the supply demands, partly

because of the death of the water buf-

falo, the only draft animal for logging,

90 per cent of which are dead of the
rinderpest. When these conditions

shall be remedied and the water buffalo

are replaced ; when the Filipinos have
learned to work, as they will readily

learn under the instruction of the Amer-
icans, there is going to be an enormous
expansion of the lumber trade in the

islands, and, in my judgment, it is go-

ing to coincide with the introduction of

wire-rope machinery.
All the cutting of timber that goes

on in the Philippine government forests

is carried out under the regulations of

the insular Bureau of Forestry, and
nearly all the forest there belongs to

the government. We are going to have
in the islands one of the most produc-
tive forest regions of the globe, both
for our own markets and for all the

markets of the east, all of it conserved
by practical forestry. It is the finest

opportunity for practical forestry that

I have ever had anything to do with.

As a man sees what the Americans
are doing out there in the islands, he
cannot help being prouder and prouder
of being an American, of belonging to

a nation that is dealing with a problem
so enormous and difficult in so thor-

oughly fine a way. I have tramped
through the woods out there with the
soldiers ; I have followed the trails

they had to travel ; have been bitten by
the same leeches ; have slept on the
same ground, eaten the same "grub,"
and know something of the hardships
they have had to endure without a
whimper, and I have come back with
the perfectly definite conviction that
the thing to be wondered at is not that
an occasional soldier went wrong and
committed an act of cruelty, but that
so little of it was done under so great
provocation.



A STEP FORWARD IN NATIONAL
IRRIGATION.

FIVE PROJECTS APPROVED BY THE SECRETARY OP THE
INTERIOR—EFFORTS OF RECLAMATION SURVEY WILL
BE COXCENTRx\TED ON THESE—OTHER IRRIGATION
VENTURES BEING WORKED UP IN ALL THE vSTATES AND
TERRITORIES AFFECTED BY THE IRRIGATION LAW.

ON IMarch 14, Secretary Hitchcock,
of the Department of the Interior,

on the recommendation of the Director
of the Geological Survey, granted au-

thority for the acquisition of necessary
property and rights of way preliminary
to the construction of irrigation works
in five localities under authority of the
reclamation act approved June 17, 1902.

The construction remains subject to the
feasibility of obtaining the necessary
rights and the adjustment of private

:laims in such a manner as to comph^
with the provisions of the act. The five

projects referred to are as follows:

Wyoming—Sweetwater dam.
Montana—Milk River project.

Colorado—Gunnison tunnel.

Nevada—Truckee project.

Arizona—Salt River reservoir.

These projects are estimated to cost

^7,000,000, and will provide for the irri-

gation of 600,000 acres of arid land; and
in addition thereto the Gray Bull reser-

voir project in Wyoming is to be taken
Lip immediately.
The authority granted relates to the

projects upon which examinations have
oeen made in sufficient detail to justify

estimates and cost of results. Several
others in other states are well advanced
IS regards investigation, and it is ex-
oected that further recommendations
:an be made after the close of the com-
ing field season. The efforts of the Rec-
iamation Survey will be concentrated
3n the above five projects as far as can
oe done without detriment to examina-
:ions of other proposed irrigation works.
The Secretary has also authorized the

expenditure during the present calendar
y^ear of $450,000 upon surveys, borings
'or foundations, and other examinations,
tvhich will be carried on in all of the
states and territories included within the
provisions of the national irrigation law.

THE SWEETWATER DAM.

This project provides for the building
of a dam on the Sweetwater River at a
place known as Devil's Gap, which is

about 60 miles west of the town of

Casper, at the terminus of the Fremont,
Elkhorn & Missouri Valley Railroad.

The Sweetwater River receives the
drainage of the central portion of Wyo-
ming, and the waters stored in this

reservoir would be of great value in the

development of the lands of the North
Platte region. The accompanying il-

lustration shows the pass in the moun-
tains where the dam is to be constructed.

The site of the proposed dam was
first examined by Capt. iHiram M.
Chittenden, who reported favorably on
it. When it was found that the reser-

voir capacity was sufficient, river meas-
urements were begun and the questions

of water supply and the cost of a dam
are now under consideration. A care-

ful examination of the entire region in-

cluded in the project was begun last

summer under the direction of W. W.
Schlecht. The work will be pushed as

rapidly as possible, and it is hoped to

have a complete report on the site at an
earh^ date.

THE MILK RIVER PROJECT.

One of the most interesting of the

projects sanctioned by the Secretary of

the Interior is that of the Milk River

scheme in northern Montana.
This provides for the building of a

dam at the outlet of St. Mary's Lake
to hold back the flood waters. The
water will then be conducted by a canal

(shown in the accompanying illustra-

tion) across the gravel ridges which
divide the eastern and western drainage

basins to the south fork of Milk River.

From here the river goes into Canada

J
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for a short distance, then returns to the

United States.

The plan finall}' provides for the use

of this water to irrigate the great bodies

of pubhc land in northern Montana,
between the Milk and Missouri Rivers.

In round numbers the amount of land

that can be reclaimed by this venture is

about 200,000 acres.

To show fully the conditions in this

region some description of the topog-

raphy is necessary. Where the Rockj^
Mountains cross Montana west of the

center, just south of the boundary be-

small amount of water obtained from
local rainfall on the high plains.

The most important of the lakes near
the international boundary line are at

the head of St. Mary's River. This
stream, collecting the mountain drain-

age, flows north into Hudson Bay.
For many years the people of Mon-

tana have wanted to use this waste
water, conducting it from the outlet of

St. Mary's Lake eastward across the
rolling divide to the lands on the Great
Plains. Preliminary examinations have
shown this to be feasible.

P, WYOMING
; PROPOSED RESERVOIR SITE OF SWEETWATER PROJECT.

tween the United States and Canada,
there are a number of snow-capped
peaks, from which a number of streams
issue, flowing eastward to the foot of
the mountains, where their course is

checked by great glacial deposits of
gravel and debris. Lakes have been
formed, and the rivers which once may
have flowed east across the Dlains are
turned north. The result of this is that
the channels extending far to the east
receive none of the water from the high
peaks, but must be content with the

The greater part of the water that
flows from the rolling country east of the
mountains gathers in channels which
form the Milk River. This stream flows
northeast across the line into Canada,
continues in a course parallel to the
boundary, then returns to Montana,
and finally flows into the Missouri River.
The Milk River in Montana is flanked
by a broad valley, consisting of gently
rolling country, well adapted to irriga-
tion. The water supply of the river
for irrigating this valuable land is in-
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sufficient, owing to lack of high moun-
tain areas at its headwaters. The in-

tention of this project is to connect
the headwaters of this river with the

mountain areas. The turning of the
excess waters from St. Mary's Lake
easterly into the head of Milk River
is considered a comparatively simple
matter, as the divide is low and can
De crossed by a gravity canal. The
^reat problem, however, lies in the

:omplications which are brought about
3y the presence of the international

boundary.
The question which naturally arises

md the one which is giving the Recla-

nation Survey the most trouble is

A^hether the water should be used as

lear as possible to the point where it is

)btained for irrigation of the high lands,

)r whether it would not be better em-
ployed if taken down further east to a

ower altitude. It is a further ques-
ion that if taken farther east that it

ihould be allowed to flow down Milk
R.iver through Canada, or if it is possi-

)le to carry it at a reasonable cost in

:anals south of the international bound-
iry line ? The matter is further com-
)licated by the question that if the
vater flows down Milk River will not

the Canadians make use of it before it

can again enter the United States ?

The examination of the St. Mary's
lyake and River was begun in 1900 by
the Geological vSurvey, wdth Gerard H.
Matthes in charge of the work. It was
soon found that a diversion canal could
be carried over the divide to the head-
waters of Milk River. Cyrus C. Babb
continued this work in the summer of

1 90 1, and paid especial attention to ob-
taining facts regarding the cost of a canal
south of the international boundary line.

Mr. Babb found that such a canal was
impracticable, owing to the fact that it

would have to be built for fully 250
miles, the cost of which would be
$4,000,000 or more.
At this point the whole matter was re-

solved into the three following courses :

First, to carry the water from St. Mary's
I^ake to the north and south fork of

Milk River, allowing it to run through
Canada to the lower Milk River valley
in Montana ; second, applying the water
to lands as far west as possible, thus
irrigating the eastern section of the
Blackfeet Indian Reservation on the
east ; third, carry water from the head of

St. Mary's River across both the north
and south forks of Milk River to Cut-

^•^^*?*

n
•jiP*»

3. 'C>
#, *^;

1II,K RIVER PROJKCr—SKETCH OF PROPOSED DAM AND CANAL AT THE OUTLET OE ST.

MARY'S LAKE, MONTANA.

VA
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THE UNCOMPAHGRE VALLEY, COLORADO, LOOKING EAST ; SHOWS LANDS THAT MAY BE

RECLAIMED BY GUNNISON PROJECT.

bank Creek, down which it will flow to

Marias River for loo miles or more ;

take it out of the Marias River by a

canal to Big Sandy Creek, a tributary

of Milk River.

An examination of the Milk River in

Canada to ascertain if the water could

be taken out of that river on its course

through Canada was made. It was
found that there was but little chance
of the water being diverted from the

river in Canada, and the first project

therefore remains the most feasible.

Briefly, the Milk River project pro-

vides for the building of a low storage
dam about three-fourths of a mile below
the present outlet of St. Mary's Lake.
This dam will have a maximum eleva-

tion of 50 feet above the bottom of the
river, and will form a reservoir with a

capacit}' of 250,000 acre-feet.

The canal to conduct the water from
the reservoir to Milk River will be 30
feet wide at the bottom and will carry
water to a depth of ten feet, and it is

supposed that in a canal of these dimen-
sions the mean discharge at its head
will be [,380 second feet. From the

dam the canal will be continued down
the east bank of the river a distance of

seven miles, then turn eastward through
Spider Lake Gap. It will then con-

tinue in a northeasterly direction 27.4
miles to the North Fork of Milk River.

The water will be carried across this

stream by means of an inverted siphon.

Seven miles beyond the North Fork the

canal will pass through McLeod Gap.
From this point it is continued to the
South Fork of Milk River, making a
total length of 43.8 miles.

THE GUNNISON RIVER TUNNEL.

One of the most important of the

projects, and certainly the most inter-

esting from an engineering standpoint,

is the scheme for the diversion of the
waters of the Gunnison River into the

Uncompahgre Valley, in southwestern
Colorado. In order to accomplish this

it will be necessary to build a dam in

the Black Canyon (see frontispiece) of

the Gunnison and cut a tunnel through
the ridge at the side of the canyon for

a distance of six miles. When com-
pleted this tunnel and accompanying



FORESTRY AND IRRIGATION 187

The elevation of the dam will

feet above the river. The plans

; a power plant for the making
cement to be used in the con-

m of the dam.
question of water storage in the

iver valley has been given close

on by the Reclamation Service,
• P. Davis, Principal Engineer,

made a special study of the

completion of this project will be

itimable value to the Salt River

for agricultural development,

, after remarkable growth in late

years, is almost at a standstill, owing
to drouth and the inability of private

enterprise to store sufficient water for

present needs. Thus not only is the

present prosperity of the valley threat-

ened, but future development is ren-

dered practically impossible. The cli-

mate of this region is especially adapted
to the raising of diversified crops, and
with a steady water supply would be-

come one of the richest agricultural dis-

tricts of the United States.

The accompanying illustrations will

give some idea of the dam and reservoir

sites.

E FARM WOODLOT IN MICHIGAN.

BY

F. G. MILLER,
BUREAU OF FORESTRY.

Michigan State Census re-

1 for 1894, 42 per cent of the

of the state, or 15,296,078
classified as farm lands, di-

178,081 farms, each contain-

'age of 85.9 acres. Nineteen
the total farm area, or an aver-

5 acres per farm, is in wood-
jinning at the southern limits

;e, the average woodlot occu-

r cent of the average farm in

ur tiers of counties, and stead-

.es as you pass northward till

rthern peninsula 57 per cent

rage farm is in forest,

northern part of the state,

farm land occupies only from
t of the total area in the north-
ies of the southern peninsula,

an 5 per cent in the northern

, and where, too, so large a

e farms is still in timber, the

)f further clearing the land
Itural purposes is simply one
;ncy. It would be highly de-

clear off and put under culti-

latever forest lands still re-

here that would yield greater

)r agricultural purposes than
to remain in timber ; but in

the southern, counties where 89 per cent

of the total area is already in farm
lands, and where, as stated, but 14 per
cent of this farm area is occupied by
woods, the danger line in the clearing

of the forest lands has already been
reached.

The southern portion of Michigan is

essentially an agricultural region. Au-
thorities contend that the highest inter-

ests of agriculture are subserved when
from one-fourth to one- third of the land
is in forest. Since practically all of the

forest area of the southern counties

is contained within the farm lands, it

will be seen that the timber land has
already been reduced below even the

one-fourth limit, and is steadily de-

creasing, as a comparison of the census
returns for consecutive decades con-

clusively shows.
Again, it must be added that large

quantities of the best timber are har-

vested from these farm woodlots every

year. The total value of the forest prod-

ucts on the farms of Michigan in 1S99

was $7, 530, 369. These products include

firewood, fence posts, railroad ties, bark,

telegraph and telephone poles, lumber,

etc. ; but do not refer to the products of
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bank Creek, down which it will flow to

Marias River for loo miles or more
;

take it out of the Marias River by a

canal to Big Sand}^ Creek, a tributary

of Milk River.

An examination of the Milk River in

Canada to ascertain if the water could

be taken out of that river on its course

through Canada was made. It was
found that there was but little chance
of the water being diverted from the

river in Canada, and the first project

therefore remains the most feasible.

Briefly, the Milk River project pro-

vides for the building of a low storage

dam about three-fourths of a mile below
the present outlet of St. Mary's lyake.

This dam will have a maximum eleva-

tion of 50 feet above the bottom of the
river, and will form a reservoir with a

capacity of 250,000 acre-feet.

The canal to conduct the water from
the reservoir to Milk River will be 30
feet wide at the bottom and will carry
water to a depth of ten feet, and it is

supposed that in a canal of these dimen-
sions the mean discharge at its head
will i)e 1,380 second feet. From the

red oii

rnia and
e entire

mes from
asin, the

alifornia,

are all in

State of

has been
be under-

meut, for
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Spider Lake Gap. It will t
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The water will be carried ac^^^ ^^^^'
stream by means of an invertef^^'|^^^^^

Seven miles bevond the North ^g ^^^^;
canal will pass through McL' ^^ °^^^^

From this point it is continue

South Fork of Milk River, ir'servoirs,

total length of 43.8 miles. °y^^J.
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One of the most importanf^ "°^^^-

projects, and certainly the ^'^c^^^q^^

esting from an engineering sta

is the scheme for the diversiobe taken

waters of the Gunnison Rivervoirnear

Uncompahgre Valley, in sout voir will

Colorado. In order to accomjcre feet.

it will be necessary to build £1.08 feet

the Black Canyon (see frontisth of the

the Gunnison and cut a tunnel th of the

the ridge at the side of the ca2oo feet,

a distance of six miles. Wfct at the

pleted this tunnel and accon:
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The elevation of the dam will

feet above the river. The plans

) a power plant for the making
cement to be used in the con-

3n of the dam.
question of water storage in the

iver valley has been given close

on by the Reclamation Service,

P. Davis, Principal Engineer,
made a special study of the

completion of this project will be
timable value to the Salt River
for agricultural development,
after remarkable growth in late

years, is almost at a standstill, owing
to drouth and the inability of private

enterprise to store sufficient water for

present needs. Thus not only is the
present prosperity of the valley threat-

ened, but future development is ren-

dered practically impossible. The cli-

mate of this region is especially adapted
to the raising of diversified crops, and
with a steady water supply would be-

come one of the richest agricultural dis-

tricts of the United States.

The accompanying illustrations will

give some idea of the dam and reservoir

sites.

HE FARM WOODLOT IN MICHIGAN.

BY

F. G. MILLER,
BUREAU OF FORESTRY.

the Michigan State Census re-

irns for 1894, 42 per cent of the

rea of the state, or 15,296,078
ire classified as farm lands, di-

nto 178,081 farms, each contain-

average of 85.9 acres. Nineteen
tof the total farm area, or an aver-

16.5 acres per farm, is in wood-
Beginning at the southern limits

state, the average woodlot occu-
per cent of the average farm in

t four tiers of counties, and stead-

eases as you pass northward till

northern peninsula 57 per cent

iverage farm is in forest,

le northern part of the state,

the farm land occupies only from
:ent of the total area in the north-
mties of the southern peninsula,
than 5 per cent in the northern
ila, and where, too, so large a
the farms is still in timber, the
n of further clearing the land
icultural purposes is simply one
^diency. It would be highly de-

to clear off and put under culti-

whatever forest lands still re-

g there that would yield greater
for agricultural purposes than

^ed to remain in timber
; but in

the southern, counties where 89 per cent
of the total area is already in farm
lands, and where, as stated, but 14 per
cent of this farm area is occupied by
woods, the danger line in the clearing
of the forest lands has already been
reached.

The southern portion of Michigan is

essentially an agricultural region. Au-
thorities contend that the highest inter-

ests of agriculture are subserved when
from one-fourth to one-thirdof theland
is in forest. Since practically all of the
forest area of the southern counties
is contained within the farm lands, it

will be seen that the timber land has
already been reduced below even the
one-fourth limit, and is steadily de-

creasing, as a comparison of the census
returns for consecutive decades con-
clusively shows.

Again, it must be added that large

quantities of the best timber are har-

vested from these farm woodlots every
year. The total value of the forest prod-
ucts on the farms of Michigan in 1S99
was$7,530,369. These products include
firewood, fence posts, railroad ties, bark,

telegraph and telephone poles, lumber,
etc. ; but do not refer to the products of

y
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tracts where lumbering or wood- chop-
ping is the principal business, but only

to that which the farmers cut in con-

nection wdth their ordinar}' farming
operations. That this is a source of

no mean income to the farmers of the

state may be seen from the fact that

the value of all the orchard products

for Michigan in 1899 was but $3,675,-

845, or less than one-half the income
derived from the woodlots.

Not only is the wooded area in south-

ern Michigan steadily decreasing, and
that which is left rapidly being culled

of its best timber, but the farm woodlot
is almost universally pasture ground for

all kinds of live stock. Natural repro-

duction is thus rendered impossible.

Usually, whatever undergrowth there

may have been has been killed out, the

forest floor has been destroyed, and the

larger trees that are left are either dying
or will die before they reach maturity.

Generally speaking, then, these wood-
lots are in a state of decline, and it is

only a question of a few years when
many of them will have been destroj'ed

entirely. If the woodlot area is to be
maintained, it will be necessary to es-

tablish new centers of supply by actual

planting, and wherev^er at all feasible

to put the old w^oodlots under rational

management.
It is argued that forests modify the

climate and make it more equable ; that
they conserve the water supply and
regulate its distribution

; that they beau-
tify the landscape, etc., all of w^hich is

eminently true ; but any or all of these
arguments will not lead to extensive in-

dividual planting unless it can also be
shown that forest planting will pay
in money returns. Commercial profits,

then, must be made the basis for estab-
lishing forest plantations.

That the growing of trees for profit

wnll pay has already been sufficiently

demonstrated to leave one in no doubt.
Some plantations in the middle West
have yielded better returns than have
been realized from agricultural crops in

the same regions.

For example, measurements made in

a ten-year-old plantation of Hardy Ca-
talpa at Hutchinson, Kansas, showed a
net value of $197.55 per acre, or a

yearly net income per acre of $19.75.
A grove of Red Juniper near Menlo,
Iowa, eighteen years old, showed an
average total acreage value of $184.96,
or a net annual value per acre of $12.27.
A plantation of Black Walnut eighteen
3'ears old showed an acreage value of

$171.84, or a yearly net income per
acre of $9.54. Many other examples
equall}^ favorable could be cited. The
estimates given are based upon actual

measurements and prices as they were
about two years ago, allowance being
made for rental on the land and all ex-
penses incurred in establishing and
maintaining the plantations, compound
interest at the current rates being al-

lowed from the time the expenditures-

were made.
The demand for such material as can

be grown in the farm woodlot is uni-
versally increasing, and prices are stead-

ily appreciating. Fence posts that could
be bought in the middle West ten years-

ago at from 8 to 12 cents apiece are
now selling at from 10 to 20 cents each.

Telephone and telegraph poles have ad-
vanced 50 per cent in the past twenty
years, and railroad ties 25 per cent in.

the same time.

A phase of forest planting that has-

had but little attention hitherto, but
one which is now coming into notice, is

the matter of growing wood for paper
pulp. The large and increasing de-

mand for pulp wood makes this ques-
tion one of special interest, and the
feeling is growing that planting poplar
for pulp is going to pay.

It is not expected that the artificial

woodlots established on the farms will
be large. However, nearly every farm
has some waste land—perhaps only one
acre, perhaps several—-which, for one-

reason or another, is not fit for agri-

culture. It may be practically non-
productive as it is

;
yet, if planted to-

trees, could be made to yield good re-

turns. Then, too, a small portion of
every farm about the farm buildings-
should be devoted to timber which
shall serve as a shelter belt and wind-
break. Such a grove, well established
and carefully maintained, is not only a
source of revenue in the products it

furnishes and the protection it affords^
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but it gives and adds beauty to the

home. If in the four southern counties
in Michigan, where a demand for tree

planting must be conceded, an average
of four acres to each farm were planted

in trees, the forest area would be ex-

tended b}^ a half a million acres.

Of even greater importance to Michi-
gan farmers at the present time than the

artificially established plantation is the

natural woodlot so prevalent throughout
the state. Often this lot is situated

about the farm buildings, but more fre-

quently it is to be found on some more
remote portion of the farm, and has
been left because the ground is wet, or

is rough and stony, or for some other

reason is not available for farming pur-

poses. The fact that this land is non-
agricultural is the very reason why it

should be kept in forest. As has been
pointed out, these lots have furnished
large quantities of valuable material,

and have otherwise been of great service

to the farms in the past ; but since their

area is constantly diminishing, and the

quantity of timber deteriorating, they
must be built up and improved or their

economic value will be lost.

In this connection I wish to speak of

a sj'stem of w^oodlot management now
being conducted by Mr. S. W. Ruther-
ford at Laurelton, Union county, Penn-
sylvania. I refer to this example be-

cause it is one with which I chance to

be familiar, and for the reason that I

believe much that Mr. Rutherford is

doing to be capable of quite general ap-

plication. He has several farms, each
of which carries from 10 to 20 per cent

of its area in timber. The species rep-

resented are those common to Pennsyl-

vania, with White and Pitch Pine and
Chestnut predominating. Of course

these lots have all been cut over at least

once, some of them two or three times.

However, they are not pastured, are

protected from fire; hence reproduction

is quite fair, often fully adequate. But

the young growth is irregularly dis-

tributed, being overcrowded in places,

and very sparse in others.

Mr. Rutherford's plan of improving
these lots includes

—

1

.

The removal of all dead or dying,
crooked, diseased, and otherwise un-
likely trees, leaving only straight, sound
specimens of the more desirable species.

2. The thinning out of thickets of
younger trees wherever they are so

crowded as to retard the growth of one
another. Often .several sprouts have
sprung up from a single stump, as in

the case of Chestnut. All can not make
trees; hence all but two or three of the
larger and more likely sprouts are re-

moved. Again, where two trees are

growing side by side, so close as to

hinder the growth of each other, the
more inferior tree is cvit down.

3. Judicious trimming of the trees

left standing as far as practicable, so asto
insure straight, clear boles. The work
of making these improvement cuttings

is done as the farm help has the leisure,

and the material removed not only pays
for the labor involved, but in some in-

stances actually yields a net profit.

4. The underplanting of all vacant
and thin spots with some valuable tree,

usually White Pine. For the most part,

Mr. Rutherford uses wild stock collected

from his own premises. Here and there

throughout his groves, in situations fa-

vorable to the germination of seed, are

thousands of seedlings, and the thin-

nings furnish the stock for underplant-
ing. This work, too, can often be done
at odd times, when, on account of

weather conditions, little else is doing
on the farm, thus reducing the expense
of planting to a minimum.
The result of such management is not

only a woodlot normally stocked with
species of the greatest usefulness and
that will bring maximum returns, but
the value of the entire farm has been
enhanced.



FARMING BELOW SEA LEVEL.

RECLAIMING THE SALT DESERT OF SOUTHERN CALI-
FORNIA BY IRRIGATION FROM THE COLORADO RIVER.

BRISTOW ADAMS.

THE Colorado River, lately styled

"the Nile of the West," is

being looked upon as the key to unlock

the treasures stored in the immensely
fertile lands which lie along its course.

It is predicted freely that with its aid

the " desert will blo.ssom like the rose,"

and a new agricultural empire will be

added in Cahfornia to excel all the

wealth and beauty of the garden area

around Los Angeles.

Yet the conditions in this newly ex-

ploited area are pecuHar. The Colo-

rado River, in common with streams

having a certain period of high annual

flow and carrying a large quantity of

solid material, has in the course of time

built its banks higher than the sur-

rounding country near its mouth, and,

in forming this delta of material carried

in its course to the Gulf of California,

has built from bars to barriers ; so that

it has actually cut off a portion of the

Gulf, from which the water has since

evaporated, leaving a basin lower than
the land at the mouth of the river, and
at the point of greatest depression about
280 feet below .sea level. At this point,

approximately at Salton, a small .station

on the Southern Pacific Railwa}', no
agricultural operations are pos.sible, for

the land is practicall}' all salt, paradox-
ical as it may sound, and the salt is

plowed up, piled in heaps, and shoveled

directly on the cars. As recently as

1 89 1 this area was covered with water
by a sudden changing of the course of

the Colorado by the self-damming pro-

cess at its mouth, and the water backed
up to form what was known in the

newspapers as the "Salton Sea." In
spite of the heralding of another great

lake for the United States, this water
disappeared after several months, and
it is said that a recurrence of such in-

undation is impossible under the con-

trol of the Colorado by recent irrigation

works.
While some of the lands for the pro-

posed farming are forty feet above sea

level, certain areas are as much as 265

feet below\ the town of Imperial, the
'

' metropolis
'

' of the area, being a little

more than 70 feet below. Thus we
have the unusual phenomenon of a large

and growdng community who "live,

move, and have their being " below the

level of the Pacific and the Gulf of Cali-

fornia and with much less thought and
worry, though many times lower, than

the dwellers behind the dikes of Hol-

land or the levees of the Mississippi.

The marvelous promi-ses for this new
land of plenty must be taken, however,

with the proverbial grain of salt ;
and

literally and fittingly so in the present

instance. It is freely claimed, and
particularly by those pecuniarily inter-

ested in the exploitation of the Imperial

settlements, that everything desirable

in California agriculture is here to be
obtained. Water and soil are there in

abundance and each contains elements

of remarkable fertility. The desired

results will surely follow\ if the land is

farmed right. But in this case, as in

ever}^ other, the "if" is the hinge on
which the gate of destiny swings, and
unless the "if" is watched carefully,

the destiny of the country will swing
contrary to the hopes and aspirations

of man}'.

In the first place, let us look at the

water supply, granting that water is

the prime requisite toward future recla-

maton. Of its abundance there is, and
can be, no doubt. Measurements made
by the United States Government show
that at its lowest stage the Colorado
river carries enough water to irrigate

(190)
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Courtesy Bureau of Soils, U. S. Department of Agriculture

SMAI.L DUNES ON THE WIND-SWEPT DESERT.

8,000,000 acres, and it is estimated
that not more than 3,000,000 acres are

so situated as to be available for irri-

gation b}' the usual gravity method of

canal. The Imperial area is that part

of the Colorado desert lying about 60
miles west of Yuma, Arizona, 1 15 miles

east of San Diego, California, and lying

wholly within San Diego county. Ever
since the first surveys of the desert in

1854 it has been thought feasible to

bring the water of the Colorado to the

desert lands, and in 1891 actual work
was begun on a system to irrigate lands
in Mexico; but the project failed, owing
to the financial crisis of 1893. In 1900
the California Development Company
was incorporated in the State of New"
Jersey, and under the system of Impe-
rial Canal Companies is now carrying
on development operations. This is

done by the sale of water to the irri-

gation companies at the national bound-
ary line, these companies being made
up of land-owners w^ho have purchased
stock from the California Development
Company.
The heading for the main canal, where

the water is taken from the Colorado, is

7>^ miles below Yuma, on the Califor-

nia side of the river. The water is car-

ried from this point to the dry bed of

the Salton River ( renamed '

' Carter \'

by the company), a distance of 8 miles.

This river flowed away from the sea to

the Salton sink, and the natural channel

is used for 60 miles through a 100,000-

acre tract in Mexico owned by the Cali-

fornia Development Company. Near
the international line the water is di-

verted into a 60-foot-bottoni canal, with

a capacity of 25,000 inches, or 5,000

second feet, and this in turn is divided

into two parallel 30-foot canals, one to
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be used while the other is being cleaned,

for it must be understood that the Col-

orado carries a great deal of sediment,

which adds to the fertility where its

waters are used, but which is a source

of expense in canal construction, as it

rapidly fills in excavations where the

current cannot keep the matter in sus-

pension. Water was first brought on
the ground in June, 1901, and since

that time development has been rapid.

The present year, 1903, will see the

first of actual demonstrations of what
may be expected of full crops grown
by this irrigation.

Passing over the question of climate

with the simple statement that it is that

of the semi-tropical desert, with very
slight rainfall, high summer tempera-
ture, and only slight frosts in winter, the

next consideration is that of the land

—

its conformation and constituents.

The region between the Salton and
New Rivers is considered the best part

of the delta country. Much of this is

sandy, covered with dunes and hum-
mocks from 3 to 15 feet high. Unless

this land is leveled, it cannot be success-

fully brovight under irrigation, and such
leveling will prove too expensive for the

prospective homesteader unless the pro-

posed railroad lines enter this region

and bring all the land to higher values.

Around Mesquite Lake, about three

miles northeast of Imperial, the land is

badly gullied ; but with these exceptions

the desert is very level, with an accom-
modating slope which makes the prob-

lem of applying water extremely simple.

There are a number of beach lines, some
of them very distinct, in this area below
sea level, showing that the basin has
been partially refilled at times with
water which has remained long enough

"-"Ĥ
";..

_ .^
Courtesy Bureau of Soils, U. S. Department of Agriculture

BLUFFS ON NEW RIVRR 40 FEKT HIGH, AT A POINT ABOUT 80 FEET BELOW SEA-LEVEL.
NEW RIVER CHANNEL RISES ABOVE SEA-LEVEL AND DISAPPEARS AT 280 FEET BELOW.
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difference with which the nation, until

recently, viewed the destruction of its

'crests, the progress made in developing

. national system of forestry, since

effecting a change of policy, has been
equally remarkable. Few appreciate

che strides made in this direction.

Historically speaking, our national

system saw its inception in 1S90, in the

creation of the three parks in the State

of California known as the Sequoia,

Yosemite, and General Grant National

Parks. The estabhshment of these

parks for the preservation of the big

trees in those localities marked the first

recognition on the part of the govern-

ment of an obligation resting upon it

for action along a line which has since

developed into our present forest reser-

vation system. As such, it was of an

importance out of all proportion to the

direct objects to be served by the parks,

representing, in fact, what might be

termed the opening wedge in the work
of inaugurating a national forest policy.

It was not, strictly speaking, legislation

along the lines of forestry, but it led

the way to that speedily. The follow-

ing year saw the enactment of the first

federal forest law, which conferred au-

thority upon the President to establish

forest reservations. From a historical

standpoint, therefore, the origin of the

movement for these parks has, in the

to form a beach. This was presuhia'bly'^^

fresh water, as amply attested by the

abundance of fresh-water shells found
all over the area.

The soils themselves present the most
difficult problem of all. Water is plen-

tiful, as has already been pointed out,

and topography makes its application a

simple matter. The bottom of this

basin is actual, absolute salt deposited

in thick layers. It will naturally be
supposed from the geologic history of

these soils that they wnll all contain

salts in large quantities. Naturally,

too, there will be found considerable

uniformity in the soil, practically all

having been formed from sediments
carried by the Colorado. In some places

sand has been mixed with this sedi-

ment, making a loamy soil, and in the

dune area there is sand alone. The
management of these soils would be

Meadows, my friend said, ' Where are
all those wonderful flower gardens you
write me so much about ?

' And I had
to confess—woe's me !—that uncount-
able sheep had eaten and trampled them
out of existence. Then he said, ' Can't
something be done to restore and pre-

.serve so wonderful a region as this ?

Surely the people of California are not

going to allow these magnificent forests,

on which the welfare of the whole state

depends, to be destroyed ?
' Then a na-

tional park was proposed, and I was
requested to write some articles about
the region to help call attention to it,

w^hile the Century was freely used for

the same purpose, and every friend that

could be found was called on to write

or speak a good word for it. The Cali-

fornia Academy of Sciences became in-

terested and began to work, and so did

the State University. Even the soulless

Southern Pacific Railroad Company,
never counted on for anything good,

helped nobly in pushing the bill for

this park through Congress. Mr. Stow
in particular charged our members in

Congress that, whatever they neglected,

they must .see that the bill for a national

park around Yosemite Valley went
through, and in a little over a year from

the time of our first talk beside that

Tuolumne camp-fire the bill organizing

the park passed Congress, and a troop

siri/pTe^^i^^^i^fi^'^'-^^^^fe L^-:;..^......

not complicated by that dread of the

irrigator, alkili. The sand areas are

freest from this, and the loams contain

the most. Briefly, the alkali conditions

are these : by popular assumption alkali

.soil is that which contains a harmful
accumulation of salts. This accumula-

tion may be to some degree offset b}^

alkali- resistant growths, chief among
which is the date palm, whose cultural

possibilities are beginning to be learned

in our Southwest. Also it must be re-

membered that the presence of lime will

enable plant life to withstand a higher

percentage of alkali, and in this par-

ticular the area under consideration is

fortunate, as gypsum (sulphate of lime)

and carbonate of lime are present. The
shells left by sea and river contribute

to this lime constituent. Some areas

show no alkali at present, but it has
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be used while the other is being cleaned,

for it must be understood that the Col-

orado carries a great deal of sediment,

which adds to the fertilit}' where its

waters are used, but which is a source

of expense in canal construction, as it

rapidly fills in excavations where the

current cannot keep the matter in sus-

pension. Water was first brought on
the ground in June, 1901, and since

that time development has been rapid.

The present year, 1903, will see the

first of actual demonstrations of what
may be expected of full crops grown
by this irrigation.

Passing over the question of climate
with the simple statement that it is that
of the semi-tropical desert, with very
slight rainfall, high summer tempera-
ture, and only slight frosts in winter, the
next consideration is that of the land

—

its conformation and constituents.

The region between the Salton and
New Rivers is considered the best part

'

of the delta country. Much of this i.

sandy, covered with dunes and hum'5^'

mocks from 3 to 15 feet high. Unlesi
this land is leveled, it cannot be success''
fully brought under irrigation, and suet
leveling will prove too expensive for the

prospective homesteader unless the pro-
posed railroad lines enter this region
and bring all the land to higher values.

Around Mesquite Lake, about three
miles northeast of Imperial, the land is

badly gullied; but with these exceptions
the desert is very level, with an accom-
modating slope which makes the prob-
lem of applying water extremely simple.
There are a number of beach lines, some
of them very distinct, in this area below
sea level, showing that the basin has
been partially refilled at times with
water which has remained long enough

Vet this part of the'Southwest is,

after all is said, a land of wonderful la-

the

and
•opcr

ains.

admixture of soil, . water.

PROGRESS IN NATIONAL FORESTRY.

J. S. PEYTON,
DIVISION OF FOREST RESERVES. DEPAkTMENT OF THE INTERIOR.

THE whole history of the public
timber policy in the United States

might be written in the two words " de-
fore.station

'

' and '

' reservation "—a cen-
tury of the former offset with a decade
of the latter. With a nation developing
with a whirlwind of impetuosity, our
first century's history respecting one

of our great natural resources, timber,
has been written in fires and devasta-
tion—a record which may well astonish
the world, for among most enlightened
nations the relation of the forest to the
development of the nation is recognized
in its true significance.

Astounding, however, as was the in-

SHB
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difference with which the nation, until

recently, viewed the destruction of its

forests, the progress made in developing

a national system of forestry, since

effecting a change of policy, has been
equally remarkable. Few appreciate

the strides made in this direction.

Historically speaking, our national

system saw its inception in 1890, in the

creation of the three parks in the State

of California known as the Sequoia,

Yosemite, and General Grant National
Parks. The establishment of these

parks for the preservation of the big

trees in those localities marked the first

recognition on the part of the govern-
ment of an obligation resting upon it

for action along a line which has since

developed into our present forest reser-

vation system. As such, it was of an
importance out of all proportion to the

direct objects to be served by the parks,

representing, in fact, what might be
termed the opening wedge in the work
of inaugurating a national forest policy.

It was not, stricth' speaking, legislation

along the lines of forestry, but it led

the way to that speedily. The follow-

ing year saw the enactment of the first

federal forest law, which conferred au-

thority upon the President to establish

forest reservations. From a historical

standpoint, therefore, the origin of the

movement for these parks has, in the

light of subsequent events, been clothed

with much interest, and the account
given in 1896 by the noted scientist,

John Muir, regarding the inception of

the idea which resulted in the Yosemite
Park is of value as chronicling a first

step in w^hat has since developed into a

national polic}'. In an address made
that year before the Sierra Club of San
Francisco, California, Mr. Muir said :

'

' The Yosemite National Park was
made October i , 1890. For many years
I had been crj^ing in the wilderness,
' Save the forests !

' But, so far as I

know, nothing effective was done in

the matter until shortly before the park
was organized. In the summer of 1889
I took one of the editors of the Century
Magazine out for a walk in Yosemite
and in the woods and bowlder-choked
canyons around it, and when we were
camped one day at the Big Tuolumne

Meadows, my friend said, ' Where are
all those wonderful flower gardens you
write me so much about ?

' And I had
to confess—woe's me !—that uncount-
able sheep had eaten and trampled them
out of existence. Then he said, ' Can't
something be done to restore and pre-

serve so wonderful a region as this ?

Surely the people of California are not
going to allow these magnificent forests,

on which the welfare of the whole state

depends, to be destroyed ?
' Then a na-

tional park was proposed, and I w^as

requested to write some articles about
the region to help call attention to it,

while the Centioy was freely used for

the same purpose, and every friend that

could be found was called on to write

or speak a good word for it. The Cali-

fornia Academy of Sciences became in-

terested and began to work, and so did

the State University. Even the soulless

Southern Pacific Railroad Compan}^
never counted on for anything good,

helped nobly in pushing the bill for

this park through Congress. Mr. Stow
in particular charged our members in

Congress that, whatever they neglected,

they must see that the bill for a national

park around Yosemite Valley went
through, and in a little over a year from
the time of our first talk beside that

Tuolumne camp-fire the bill organizing

the park passed Congress, and a troop

of cavalry was guarding it."

The good work of securing legislation

authorizing the establishment of forest

reservations resulted speedily in the cre-

ation of a number of reserves throughout
the West, covering important water-

sheds; but, owing to the lack of legisla-

tion for their administration, for six

years these reserves stood as a reproach

to the nation rather than a credit. It

was, accordingly, not until the passage,

in 1897, of a forest administration law%

and the provision, the following year, of

an appropriation for the equipment of a

field force, that the government may be

said to have fairly entered upon the

work of inaugurating a national forest

policy. The history, therefore, of prac-

tical work along such lines begins with

the summer of 1898, when the first

working force was thrown into the field.

Since then results have been in propor-
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tion to the pent-up forces of a movement
which had suffered a century's delay.

When Congress finally awoke to action

in this matter, the public was found back
of the movement, and consequently re-

sults have followed.

Prof.William Russell Dudley, of Stan-

ford University, CaHfornia, in addressing

the Sierra Club, in 1896, regarding the

forest reservations in existence at that

date—seventeen in number, embracing

17,000,000 of acres—had occasion to

deplore the lamentable contrast between
Germany and America in respect to for-

estry. He pointed to the fact that,

while Germany had forest schools and
trained foresters who saw to the protec-

tion and rational use of her forests, we
had no such schools, no trained forest-

ers, and no efficient system for the pro-

tection of our forest wealth from fire.

To remedy these conditions he urged the

immediate withdraAval of all public for-

est lands from sale and entry; the survey
of it by experts, to determine what por-

tions should be permanently reserved;

its protection by the United States Army
until foresters should be trained; the

establishment of forest schools, and the

giving of instruction in the principles

of forestry at West Point.

Note the advance made since that

date. Today, less than six years since

the first appropriation for this service

became available, official reports by both
the Interior and Agricultural Depart-
ments show that nearly every condi-

tion suggested by Professor Dudley is

already being met.
In the year just closed, the area of

reserved land has been increased to

over sixty millions of acres, embraced
in fifty-four reservations, while at least

twenty-five millions of additional acres

have been placed in a state of temporary
reservation, with a view to the creation
of yet further reserves. A graded forest

service, numbering as many as five

hundred men during the danger or fire

season, is patrolling and administer-
ing the affairs of the reserves, one chief

result of whose presence is seen in the
fact that forest fires are now so well
kept in check in government reserves

that the local press in various quarters

has had occasion to call attention to the

efficiency of the service.

In connection with issuing free- use

timber permits to a reasonable extent

a system of timber sales has been estab-

lished which, in results already at-

tained, has demonstrated the feasibility

of making our public forests return a

large revenue to the government in-

stead of, as at present, costing yearly

an appropriation for their protection.

The forests are being improved by clean-

ing out the dead and down trees and
selling the mature timber ; and a practical

and scientific system of forestry is

guaranteeing the development of the

younger timber while securing efficient

protection from fire ; to which may
be added the fact that a marked de-

crease in respect to depredations upon
public timber has followed as the direct

result of providing legitimate methods
of procuring needed timber supplies.

The reforesting of denuded areas has
been undertaken in various reserves

with good results, and the further ex-

perimental work of afforesting treeless

regions has also been recently entered

upon, two reserves having been es-

tablished for this work in the sand-hills

of Nebraska, where experiments by the

Department of Agriculture, pursued
during the past ten years, had demon-
strated the practicability of artificial

forestation. Grazing within the re-

serves—an important matter in con-

nection with the great wool and other
industries of the West—is being regu-

lated, and under recent appropriations,

aggregating over eight hundred thou-

sand dollars, and which are yearly re-

newed, the U. S. Geological Survey is

engaged in surveying and permanently
establishing the boundaries of the re-

serves.

In the Department of Agriculture an
even more important change has been
eft'ected in the expansion of the division

having charge of scientific forestry into

a Bureau of Forestry, with a greatly in-

creased appropriation for the conduct of

business. This has resulted in a corre-

sponding expansion in its field of opera-
tions, as seen in the extensive working
plans which it is engaged in preparing
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for both government and state reserves,

and also for timbered areas owned by
tion along another line—that of the

closely related snbiectx'ii:5i'~fvv^- "^'-^

DUCTION,
BY

W. F. HUBBARD,
BUREAU OF FORESTRY.

ABOUT a hundred years ago Ger-

man foresters and economic writ-

ers began to predict a fuel famine. Coal

had not come into use, and the rapid

increase of population and the corre-

sponding demand for wood seemed to

point to an exhaustion of the fuel sup-

.ply. From this period dates the great

;extent of beech forest which is to be

forind in middle and southern Germany,
gi-fie question of fuel has long since been

an^ved by coal, and, as the demand for

Irech is now less than the supply, the

tbost recent forest policy has, to a lim-

sted extent, advised the change to better-

ay.my.,IFf^'a'nd most important step,

representing an altogether new depart-

ure in the work, is seen in the recent

action by the legislatures of certain of

the South Atlantic states in signifying

their willingness to yield to the general

government the jurisdiction over an ex-

tensive .area in the Appalachian region,

which it is proposed to set apart as a

great forest reserve under the name of

the Appalachian Forest Reserve.

The greatest outreach, however, on
the part of the government is seen in its

forest work in the Philippines, where
its recently established bureau of for-

estry, during its first fiscal year, pro-

duced in revenue from forest products
nearly $200,000 (Mexican), an amount
which has since been greatly increased.

In Porto Rico, also, the government
is now preparing to work along similar

lines.

All of which is a gratifying record of

progress made in the short space of five

years.

Now, however, development upon a

far larger and more comprehensive scale,

as regards the government's work, has
been made imperative by recent legisla-

In the autumn, before cutting, while
the trees are still standing, the ground
is strewn with acorns, which are worked
in very superficially with mattocks.
About 150 pounds of acorns are used
per acre, at a cost of $1.50 per hundred,
while the labor costs about $4 per acre.

This makes a total cost of about $6.25
per acre, a rather high figure for Ger-
many, but one justified by the high
prices prevailing in that region.

After the acorns have been scattered

and worked in, the forest is cut clean.

The lumbering still further works the

seed into the ground and thoroughly

est reservations has^lSeeri o*t mi\'Siu?'JvYI[t;7

as far as it has gone ; but as a leading

factor in a great national scheme of ir-

rigation, which has in contemplation

the reclamation of over 60,000,000 acres

of arid lands, it is manifestly inadequate ;

and plainly so, for the reason thatit aban-

dons the great mass of our forest lands

to waste and destruction. These unre-

served lands, which are largely western

mountain lands, are taken no account

of—they remain, to all intents and pur-

poses, waste lands—from which the for-

est cover is rapidly being swept through

the ravages of fire and in the interest

of private gain and speculation. It

needs no argument to prove the utter

inadequacy of any such forest system.

Whatever may have been the results in

the past, the larger work which is now
upon us requires larger methods ;

and

it is hoped Congress will complete its

legislation in this direction without de-

lay. The matter, in its relation to irri-

gation, is so vital to the issue that it

neither brooks of delay nor of half-way

measures, if the future of both forestry

and irrigation is to keep pace with the

progress thus far made.
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When Congress finally awoke^to action

in this matter, the public was found back
of the movement, and consequently re-

sults have followed.

Prof. William Russell Dudley.of Stan-

ford University, California, in addressing

the Sierra Club, in 1896, regarding the

forest reservations in existence at that

date—seventeen in number, embracing
17,000,000 of acres—had occasion to

deplore the lamentable contrast between
Germany and America in respect to for-

estry. He pointed to the fact that,

while Germany had forest schools and
trained foresters who saw^ to the protec-

tion and rational use of her forests, we
had no such schools, no trained forest-

ers, and no efficient system for the pro-

tection of our forest wealth from fire.

To remedy these conditions he urged the
immediate withdrawal of all public for-

est lands from sale and entry ; the survey
of it by experts, to determine what por-
tions should be permanently reserypdr^

In coif9?W!on with issuing free- use
timber permits to a reasonable extent
a system of timber sales has been estab-

lished which, in results already at-

tained, has demonstrated the feasibility

of making our public forests return a

large revenue to the government in-

stead of, as at present, costing yearly
an appropriation for their protection.

The forests are being improved by clean-

ing out the dead and down trees and
selling the mature timber; and a practical

and scientific system of forestry is

guaranteeing the development of the
younger timber while securing efficient

protection from fire ; to which may
be added the fact that a marked de-

crease in respect to depredations upon
public timber has followed as the direi

result of providing legitimate methoc
of procuring needed timber supplies

The reforesting of denuded areas ha
been undertaken in various reservej

vKl^Jl^^PG^xirf^^^^^s, and the further ex-

^M

FIG. 2.—REPRODUCTION OF OAK AND BIRCH—FIRST YEAR.



A GERMAN METHOD OF OAK REPRO-
DUCTION,

W. F. HUBBARD,
BUREAU OF FORESTRY.

ABOUT a hundred years ago Ger-

man foresters and economic writ-

ers began to predict a fuel famine. Coal

had not come into use, and the rapid

increase of population and the corre-

sponding demand for wood seemed to

point to an exhaustion of the fuel sup-

ply. From this period dates the great

extent of beech forest which is to be

found in middle and southern Germany.
The question of fuel has long since been

.solved by coal, and, as the demand for

beech is now less than the supply, the

most recent forest policy has, to a lim-

ited extent, advised the change to better-

paying species.

In the neighborhood of Karlsruhe,

Baden, a very ingenious method has

l)een employed to replace the old beech

forest with oak, a wood for which there

is a heavy demand in the local market.

The system is here described, not be-

•cause of its applicability to American
conditions, but rather to give a concrete

example of the high technique of scien-

tific forestry when the market and labor

conditions render it practicable. At the

same time it may offer suggestions to

the owners of woodlots in the neighbor-

hood of a good market. There are

many old open coppice forests in New
England which might be seeded in some
such manner to valuable species, possi-

bly oak and hickory. Let it be quite

clearly understood, however, that the

following system can act only as a very
general suggestion :

The Forest Revier of Durlach lies

mostly in the rolling, somewhat steep

foothills of the Black Forest to the

southeast of Karlsruhe. A large part

of the stand is beech of the character

•shown in Fig. i. A regular area of

this forest is being annually cut and
put to oak in the following manner :

In the autumn, before cutting, while
the trees are still standing, the ground
is strewn with acorns, which are worked
in very superficially with mattocks.
About 150 pounds of acorns are used
per acre, at a cost of $1.50 per hundred,
while the labor costs about $4 per acre.

This makes a total cost of about $6.25
per acre, a rather high figure for Ger-
many, but one justified by the high
prices prevailing in that region.

After the acorns have been scattered

and worked in, the forest is cut clean.

The lumbering still further works the
seed into the ground and thoroughly
breaks up the surface of the soil, giving
the acorns a better chance for germina-
tion. In the succeeding year the ground
will be heavily covered with a germina-
tion of oak and birch (Fig. 2). This
latter species comes in of its own accord

and needs no encouragement and sup-
port. It acts as an excellent nurse,

growing faster than the oak and com-
pletely' sheltering it from frost and sud-

den evaporation. This is found quite

sufficient and does away with any intri-

cate system of cuttings and provision

for shelter wood. The only danger to

the young growth at this time is that

of suppression by the sprouts from the

old stumps. Beech, however, does not

sprout excessively, and as the forests

are constantly patrolled, it is an easy

matter to lop off the heads of such
sprouts as seem dangerous. This con-

stant supervision by the rangers is not

considered a cost factor in any particu-

lar area of forest. They get their reg-

ular wages and are continually on their

special beat. As there is a ranger to

about every thousand acres in this dis-

trict, it is wonderful what a single man
can do in this capacity.

By the time the seedlings are six years

{199)
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FIG. 3.—THE STAND AFTER SIX YEARS.

FIG. 4.—METHOD OF PRUNING.
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FIG. 5.—THE STAND IN TWELVE YEARS. THE SAPLINGS PRUNED STRAIGHT.

FIG. 6.—AN UNPRUNED STAND ON SAME GROUND.
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old they form a complete cover and are

very dense. At this time the stand is

cleaned, the bad specimens topped, dead
ones taken out, and the birches removed.

From this period the oaks have com-
plete possession of the ground and com-
mence a vigorous struggle for light

(Fig. 3.) They are thus forced very
rapidly in height growth, but as they
show a tendency to branch and fork

•even under such circumstances, some
artificial means must be resorted to if

straight boles are to be produced. This
is accomplished by continually pruning
off the side limbs and forcing the lead-

ing shoot into supremacy (Fig. 4). As
the forest rangers pass tbrough their

territory they prune a tree here and
there with never ceasing vigilance.

This is often done when going to and
from other work or in the mere duty of

patrolling their beats. The results are

extremely good, and large stands of

young poles may be seen, each as straight

as a young fir. Figures 5 and 6 illus-

trate the results of such a heavy stand

and continual pruning.
The trees in Fig. 6 are ready for the

first thinning, and when the stand reaches

the age of about fifty years the whole
will be underplanted with beech or

spruce to protect the soil, as the oak
alone after that age becomes open-
crowned and lets in the sunlight.

LUMBERMEN FAVOR FORESTRY.

REPORT OF COMMITTEE ON FOREvSTRY AT THE
ELEVENTH ANNUAL MEETING OF THE NATIONAL
WHOLESALE LUMBER DEALERS' ASSOCIATION.

THAT there is a deep and growing
interest in forestry among the

lumbernien of the United States is ap-

parent to any one who has followed the

trend of affairs during the past five

years. This was shown in a striking

manner at the recent convention of the

National Wholesale Lumber Dealers'

Association, held in Washington, D. C.

The reading of the report of the Com-
mittee on Forestry was received with a

generous amount of applause, and strong

endorsements of its recommendations
were made by prominent members of

the association who addressed the con-

A^ention.

This report shows such careful study
of leading forest problems and contains

such timely recommendations that it is

reprinted here in full.

REPORT OF COMMITTEE ON FORESTRY.

To THE President and Members :

The Committee on Forestry has given
close attention during the year past to

the relations between the United States

Government in its several branches and
the interests which are peculiarly the
concern of our association, and, after

long and careful consideration, it ven-
tures to make the following report and
recommendations

:

The committee was struck at the out-

set with the confusion in dealing with
forest matters, due to the distribution

of forest work among three different de-

partments of the government, namely,
the General Land Ofliice, which admin-
isters the national forest reserves ; the
United States Geological Survey, which
is charged with the duty of making the
maps, describing the forests, suggesting
changes in boundaries, and establishing

permanent boundaries, and the Bureau
of Forestry of the Department of Agri-
culture, which is charged with all mat-
ters of professional forestry. One of

the main interests of the latter has been
the promotion of practical forestryamong
private owners, and some of the mem-
bers of this association and outside lum-
bermen, owning in the aggregate more
than 5,000,000 acres of land, have, as
a personal matter, sought the coopera-
tion of the Bureau of Forestry in the
management and development of their
tracts. It is not the desire of your
committee to criticise the work that is

done under any of these three depart-
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ments. No better body of men could
be found, for instance, than those work-
ing under the United States Geological

Survey for the work that it has done
;

but in the nature of the case this work
is temporary. The General Land Office

is under the Department of the Interior,

and its work could properly be done
b}' the Bureau of Forestry, which is

under the Department of Agriculture,

All the trained foresters in the employ-
ment of the United States, and practi-

cally all those in the country, are at-

tached to the Department of Agriculture,

while the administration of the forest

reserves is carried on without the direct

participation of any of these trained

men. Without going too deeply into

the discussion, the following may be
briefly stated as reasons why the trans-

fer of all federal forest work to the

Department of Agriculture should be
made :

In the first place, the Department of

Agriculture has already a very impor-
tant field of forest work for farmers and
others in the introduction of practical

forestry on private forest lands. This
is a permanent part of this department,
and could not be transferred. The in-

terests of private owners have already
been alluded to, but it may be added
that the amount of forests in farms
alone is about four times as great as the

whole area of the federal forest reserves.

It is not contemplated that the question
of titles, patents, and ownership should
be transferred from the General Land
Office. It remains only to be added
that the Commissioner of the General
Land Office, the Secretary of the Inte-

rior, the Secretary of Agriculture, and
the President of the United States con-
cur in the wisdom of the proposed trans-

fer. The national forest reserves are

almost wholly on high land, and their

importance to the prosperity of the

West grows out of their relations to

irrigation, manufactures, and to other

interests depending on a regular water
supply ; to the production of wood, not
only for lumber, but for ties and fuel,

charcoal and other wood products ; also

for the protection they offer to herds
and flocks for grazing, and, finally and
most important of all, to their retarding

the melting of the snows and washouts
that come from heavy rains.

TIMBER TESTING.

Second, the committee earnestly urges
adequate appropriations by Congress
for the work of timber testing. The
importance of this work can hardly be
exaggerated. It is of vital moment that
the comparative strength of timbers of
different sorts should be definitely known
by architects and engineers. The ab-
sence of this knowledge may cause un-
due waste or undue parsimony in the use
of timber. In the nature of the case
the process is expensive, since many ex-
amples of each sort of timber to be tested
must be assembled, and the testing de-
stroys the value of the timber subjected
to it. Further, the reports of any tim-
ber test should have the sanction of a
department of the United States Govern-
ment in order that they may have va-
lidity and universal acceptance. Some
of this work has already been done; but
as new woods are coming into the mar-
ket, they should be properly tested and
classified with reference to their endur-
ance and fitness for various timber pur-
poses. The committee urges upon the
members of this association to bring this

matter to the attention of members of
Congress.

A TIMBER CENSUS.

Third. The committee recommends a

census of standing commercial timber in

the United States. Notwithstanding
the estimates put forth from time to

time, it is known by the initiated that
there is at present no reliable knowledge
of the timber supply. If, for instance,

the conclusions of the census of 1 880 had
been valid, the entire stock of White
Pine in the United States would have
been out of existence in 1890, while
now, twelve years subsequent to that
date, there has been a production in

three states of over five thousand million

feet. There is an explanation for this

great discrepancy, in that no timber
trees with a diameter of less than twelve
inches were counted in the census re-

ferred to, and the growth accumulating
on the trees was left out of considera-
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tion; but, nevertheless, it is a fair illus-

tration of the diflSculty surrounding the

subject and the lack of definite knowl-
edge which there is upon it. The esti-

mates made are too general to be made
the basis of commercial investment, and,

in the second place, they cover only a

fraction of territory. There is no rail-

road engineer who is not anxious about
the question of ties, and no definite

and reliable information is forthcoming.
The unreliable census of 1880 referred

to above is practically the only one that

there ever has been, no attempt having
been made in the eleventh or twelfth

census to collect timber statistics, and
nothing of importance having been ac-

complished before 1880. The commit-
tee unreservedly recommends to the

members of this association that this

matter be impressed upon members of

Congress. It is believed that the com-
plete census, including its tabulation

and the printing and distribution of the

proper maps, etc., can be accomplished
for about $250,000.

APPALACHIAN FOREST RESERVE.

Fourth. There is now pending before

Congress the question of an appropria-
tion of $10,000,000 for the establishment
of a forest reserve in the Southern Ap-
palachian Mountains. It is not the inten-

tion of your committee to repeat here,

except in the briefest way, the argu-
ments for this appropriation. The mat-
ter has been much discussed. It was
made the subject of a special message to

the Senate and House of Representa-
tives by President Roosevelt, December
19, 1 90 1, and the subject has been so

much discussed that it may be assumed
that members of this association are fa-

miliar with it. The proposition, briefly,

is to reserve a large tract in the States
of Tenne.s.see, North Carolina, South
Carolina, and Georgia, and possibly
some in Alabama and Virginia. The
Secretary of Agriculture, in his report
which was transmitted by the President
to Congress, calls attention to the fact

that this region embraces the highest
peaks and largest mountain masses east

of the Rockies; that upon these moun-
tains descends the heaviest rainfall of
the United States, except that of the

North Pacific coast; that if this soil

—

which is, generall}^ speaking, thin and
easily washed awa}-—is once denuded
of its forest and swept by heavy r lins.the

rivers and harbors will become choked
with the detritus washed down from the
mountain fields. Besides these consid-

erations, the rivers which ari.se in these
mountains flow into or along every state

from Ohio to the Gulf, and from the
Atlantic to the Mississippi. Enormous
agricultural and navigation interests,

and water-power interests as well, are
dependent upon these rivers. The heav-
iest and most beautiful hardwood forests

of the continent are upon these moun-
tains, and for economic reasons their

preservation is imperative. The reser-

vation, moreover, is vital to the agri-

cultural interests of the South, the loss

in a single year being more than the en-
tire purchase price of the entire tract

proposed to be reserved. The Presi-

dent's message to Congress contains the
following:

'

' Wise forest protection does not
mean the withdrawal of forest resources,

whether of wood, water, or grass, from
contributing their full .share to the wel-
fare of the people; but, on the contrary,
gives the assurance of larger and more
certain supplies The fundamental idea
of fore.stry is the perpetuation of forests

by use. Forest protection is not an end
of itself; it is a means to increase and
maintain the resources of our country
and the industries which depend upon
them. The preservation of our forests

is an imperative business necessity.

We have come to see clearlj' that what-
ever destroys the forests, except to make
way for agriculture, threatens our well-
being.

"

To sum up, the committee urges that
the forest interests of the government
shall be concentrated in the Bureau of
Forestry, Department of Agriculture,
except the question of land titles; it rec-

ommends adequate appropriations for
testing timbers; it urges a timber census
of the United States, and the passage of
the pending bill in favor of the South-
ern Appalachian Forest Reserve.

George P. Sawyer.
Robert C. Lippincott.
Frank H. Goodyear.



EFFECT OF WESTERN DEVELOPMENT ON
THE EAST.

RECLAMATION OF THE ARID LANDS OF THE WEST WILL STIM-
ULATE EASTERN MANUFACTURING INDUSTRIES, AND THUS
INCREASE THE DEMAND FOR EASTERN FARM PRODUCTS.

GUY ELLIOT MITCHELL,
EDITOR THE NATIONAL HOMEMAKER.

IS the development of the West de-

sirable from the standpoint of the

•eastern farmer?
A recent trip, of some three months'

duration, through the arid states gave
"the writer many convincing proofs of the
-Statement which has often been made
that government irrigation and reclama-

tion will not and cannot in any degree
work injur}' to eastern farming classes,

and that, on the contrary, it can only
prove a distinct benefit to them.
The bald statement that there are pos-

sibly 100,000,000 acres of rich land in

the arid region awaiting only the appli-

cation of water to make it fabulously

productive, and that under federal irri-

-gation this land will be thrown open to

•settlement, might of itself reasonably

•confuse and alarm the farmers of the

Mississippi Valley and of the Atlantic

States. It would not be singular if they
should fear destructive competition from
the products of such a great area of

highly productive land, while the open-
ing to settlement of the great number
of new farms would tend to decrease

present farm values. But one needs
only to travel through the West to see

that such fears are groundless, and that

no harm to the eastern farmer need ever

be expected from the arid region.

NO FLOODING OF THE MARKET.

In the first place, with the utmost
•expedition and the greatest activity pos-

sible on the part of the government and
all sorts of private enterprise, it will be
many years before 100,000,000, or even
50,000,000, acres are reclaimed through
irrigation. Hydrographic engineers and
others best informed of the conditions

believe that the irrigation development
of the West will be doing wonders if it

even keeps pace with our natural in-

crease in population. The building of
great dams for the creation of storage
reservoirs and the large main-line canals,

necessary to utilize for irrigation the
vast wealth of the waste waters which
are now annually lost in the Gulf and
the Pacific, are works of great magni-
tude, requiring the most careful and
substantial construction, which cannot
be accomplished in a day or a 3'ear. It

will never be the policy of the govern-
ment, any more than it will be that of

private enterprise, to construct works of

this kind any faster than there is actual
demand for them by settlers and home-
makers ; so that the eastern farmer need
never fear ruinous competition by the
throwing open to settlement of addi-

tional western lands. Moreover, the
conditions under which these lands will

be opened will be far different from those
surrounding the settlement of our North-
western States under the homestead law.

In Kansas, Nebraska, Minnesota, the

Dakotas, and other states the govern-
ment offered free hundreds of millions

of acres of fine farming lands under such
conditions that settlers could go upon
them and immediately commence the

growing of wheat and corn, the aggre-

gate yields of which were enormous.
The soil was very fertile and the rain-

fall copious, and all that was required

was industry to produce marvelous re-

sults.

IRRIGATED LANDS ARE DIFFERENT.

The lands to be irrigated in the arid

regions are of a different class. The
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process of reclamation will be expensive,

and it is proposed that the farmers who
take up these lands shall pay the cost

of the irrigation construction. This
feature makes the proposition a vastly

different one from the foregoing. There
need be no fear either that any other

policy will ever obtain in the West for

the reason that the money returned to

the government will be wanted for use

in reclaiming additional lands. Every
western interest would at once oppose
any legislative attempt that might be

made to allow settlers to have this land

and water privilege without paying for

the latter.

LANDS TOO VALUABLE FOR GENERAL
CROPS.

And this leads up to the second phase
of the question. The lands will be too

valuable to be used for the growing of

such general crops as wheat and corn,

which might compete with the products
of the eastern farmers. They will be

planted in fruits and other crops which
will be- more profitable, as is done to-

day under western irrigation. Moreover,
the long and expensive railroad haul
across the Rockies prohibits eastern ship-

ment of such general crops. Only those

things which allow for a large profit

can be so shipped.

The only crop to which any great

acreage is devoted is the forage crop

—

the cultivation of alfalfa. This is grown
all over the West, to which region it

seems peculiarlj- adapted. On it cattle

and sheep are raised and fattened for

the eastern markets. Its yield in the
southwest is enormous—five, six, seven,

and even eight cuttings are made an-

nually, each one equal to a heavy crop
of clover, to which plant the alfalfa is

a first cousin.

THE DEMAND OF THE ORIENT.

There is also an urgent demand in

the unlimited markets of the Orient for

every pound of food products w^hich the

Western States can raise above what
they need for their own consumption.
California is the most highly developed
of the states using irrigation, and yet

last year there was shipped into that

state over the Southern Pacific and the

Santa Fe Railroads alone 62,000,000
pounds of livestock, 48,000,000 pounds
of livestock products, and 14,000,000
pounds of poultry, a total of 124,000,-

000, showing that there is likely to be
many a day before the arid states pro-

duce sufficient of certain staple products
for their own consumption. It pays
them better to follow a more intensive

line of farming. It might be thought
that a farmer who could raise 100
bushels* of wheat per acre would be
satisfied with such a yield. There are
farms in the Yakima Vallej^ W^ashing-
ton, where a greater yield has been and
can be produced, and yet the farmers
do not think of raising wheat, because
fruits are much more profitable.

A THOUSAND CAR-LOADS OF FANCY
FRUITS.

California sends East every year one
thousand car-loads of oranges, lemons,
dried apricots, prunes, raisins, wines,

etc. , and the placing of these products
upon the eastern markets is not a dis-

advantage to any eastern interest. In
fact it can be worked out as a distinct,

although indirect, benefit to every east-

ern farmer. These products are pur-
chased largely by the wealthy class.

Their money is sent to the coast, but it

does not remain there. It comes back
East again immediately to pay for the
cotton and woolen manufactures, the
shoes, the hats, and everything else that
men and women wear; for the machines,
the tools, the barbed wire, and every
manufactured article in general use on
the farm and ranch; to pay for the thou-
sand and one things which the East
sends to the Pacific coast.

STIMULUS TO EASTERN MANUFACTUR-
ING.

Now, what is the result of this?

This western demand for eastern goods
stimulates every line of eastern manu-
facture, and eastern factories are thus
kept busy, and hundreds of thousands
of men and women receive employment
in these factories. They furnish an act-

ive home market for the products of

* The average yield of wheat in the United
States is something over 1 2 bushels per acre.
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eastern agriculture. As long as there
is prosperity in agriculture and horti-

culture in the Western States, there will

be a tremendous demand upon eastern
factories, and while this is the case the
eastern farmer will receive his share of

the benefit.

Nor does it seem probable that the fac-

tories of the East and South will find

the market in the arid states for only a

limited time. The traveler through the
West is not impressed with the manu-
facturing possibilities of that region on
any great scale. Fuel oil is becoming
quite a factor in supplying power in

southern California, and there is no
question but that development of elec-

trical power from the torrents in the
western mountains will play an impor-
tant part in the development of the

West ; but nevertheless nature seems to
have been more lavish along the Atlan-
tic coast in this respect, and the great
coal-fields of the Allegheny Mountain
system are wanting along the Pacific
coast.

The probability is that the West will
very largely draw upon the East for
all time to come for a large propor-
tion of manufactured articles in general
use. Certainly for many decades to
come our eastern manufacturers will

have an unrivaled and greedy market
for their goods in our Western States, a
market which will constantly and enor-
mously expand as the reclamation of the
western lands is accomplished through
national irrigation and great areas are
divided up into small and productive
farms and orchards.

RECENT FOREST LEGISLATION.

NOTES ON THE WORK OF CONGRESS
AND THE STATES DURING THE WINTER.

DURING the winter a number of

measures on forest subjects were
introduced in Congress and in the legis-

latures of several of the states. Owing
to shortness of the session and great
press of business, no measures of im-
portance were passed by Congress. It

is interesting, however, to note that
among the bills introduced there were
four touching on the administration of

the forest reserves. One was a bill giv-

ing the President power to set aside any
part of a forest reserve as a game refuge.

Another gave all persons employed in

forest reserves and national parks the
power to arrest trespassers or persons
setting fire to timber or violating any
of the laws governing the forest reserves

and national parks. A third bill pro-
vided for the selling of the timber and
other materials and for the leasing of

lands in the reserves. This law was
drawn in order to provide power to cover
the question of leasing for grazing and
other purposes. The fourth law in con-
nection with the reserves provided for

the export of reserve timber beyond the

boundary of the states in which the re-

serve was located, in cases where deemed
advisable by the Secretary of the Inte-

rior.

A matter for general regret is the

failure of Congress to act on the bill to

purchase lands for a national forest

reserve in the Southern Appalachian
Mountains. This measure passed the

Senate on June 24, 1902, but considera-

tion in the House was prevented owing
to the adjournment of Congress. Every
effort was made by the friends of the

bill to have it brought up at the recent

session, but they were unsuccessful.

There is but little doubt that the bill if

brought to a vote would have passed.

The fight for this reserve must be made
all over again, and the friends of the

movement should lose no opportunity

to create a favorable sentiment for it.

The Southern Appalachian Forest

Reserve is a project of importance to

the people of the whole countrj^ and
they must see to it that Congress gives

the matter favorable consideration at its

next session.
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New Hampshire.—A joint resolution

was passed by the New Hampshire
Legislature, and signed by the gov-

ernor, which provides for a forest exam-
ination of the White Mountain region.

The Forest Commission, according to

the terms of this resolution, are author-

ized to procure, upon terms to be ap-

proved b}^ the governor and council,

the general examination of the forest

lands of the White Mountain region.

It also provides that this examination
shall,be made by the Bureau of For-

estry, whose report shall be made before

the next session of the general court.

The sum of $5,000 is appropriated for

the work.
Another joint resolution passed by

the New Hampshire Legislature favors

the establishment of a national forest

reserve in the White Mountain region.

This resolution was brought about by
the fact that certain permanent and
summer residents of the state had taken
steps during the past winter to memo-
rialize Congress for the establishment of

such a reserve in the White Mountains.
The resolution gives the United States

Government permission to acquire by
purchase, gift, or condemnation such
lands in the state as in the opinion of

the Federal Government may be needed
for the establishment of a national for-

est reserve in the White Mountains.
A third joint resolution provided for

a nurser}^ for the growth and distribu-

tion of forest seedling trees within the

state at cost. This passed the House
but failed in the Senate.

Indiana.—A bill to create a state for-

est reservation was passed by the leg-

islature just adjourned and has been
signed by the governor. Another bill

amends two sections of the old forest

law, one amendment being that whereas
the old law required that one member
of the State Board of Forestry be taken
"from the woodworkers of the state,

who is a mechanic actively employed at

his trade," the new law requires that

one member be '

' from the membership
of the Hardwood Lumber Dealers' Asso-

ciation of Indiana," and the member
who before was taken from the State

Forest Association is hereafter to be
one actively engaged in farming."

The members of the board are to get a

salary of $ roc a year and mileage to the

meetings. Present members are to

serve out their four years' term. The
secretary received an increase in salary

from $1,200 to $1,800 a year.

The reservation law authorizes the

State Board of Forestry to purchase

2,000 acres of land for a state forest

reservation and state nurseries. The
land may be located in any county or

counties and shall not exceed in cost $8'

an acre. Money derived from the sale

of timber, mining, or in any other way
is to be paid into the state treasury.

The sum of $1.50 an acre annually is-

appropriated for maintenance.

California.—An act recently passed

by the legislature of California and
signed by the governor appropriates

$65,000 for cooperation with the Federal

Government in several lines of work.

Of this amount, $15,000 is to be spent

at the direction of the chief of the Bureau
of Forestry for the purpose of studying
the forest resources of the state, with a
view to the preparation of a proper forest

policy. The appropriation for this pur-

pose was made with the understanding
that a like amount would be spent by
the Federal Government.
Owing to the severe forest fires of last

September, in which about $12,000,000-

worth of timber and other property was
destroyed in the states of Oregon and
Washington, the question of establish-

ing a patrol system has been widely dis-

cussed there. As a result, the legisla-

tures of both states have considered bills

looking to the suppression of forest fires.

Washington.—A very comprehensive
fire law has just been passed by both
houses, and will, it is understood, be
signed by the governor. It provides :

1

.

That the State Land Commissioner
shall be ex officio forest fire warden.

2. That the county commissioners of

the various counties shall be ex officio

deputy forest fire wardens.

3. That all road supervisors or com-
missioners shall be ex officio forest pa-
trolmen in their respective road districts.

4. That all state land cruisers shall

be ex officio forest patrolmen at large.

The law further provides that timber
cruisers and others in the employ of
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corporations or private individuals maj-
be vested with the duties of patrolmen
at large at the discretion of county
wardens.
The fire laws are to be posted through-

out the state annually not later than
May. A close season is to be deter-

mined, during which time no one will be
permitted to burn slashings without first

obtaining permission in writing from
the county board.

Persons who shall on any land within
the state set and leave any fire that
spreads and does damage are liable to a
fine of not less than $10 or more than
$500. Fires set maliciously are pun-
ishable by a fine of from $20 to $1,000
and imprisonment from one month to

one year.

From June to October all locomotives
and logging engines must carry spark-
arresters. Failure to do this is punish-
able by a fine of from $10 to $50 a day
for each engine so operated.

Oregon*—A fire law was brought be-
fore the Oregon legislature at its recent
session and promptly passed by large
majorities in both houses. Much to the
surprise of every one interested, the
governor vetoed the measure. The rea-

son given was that it was too loosely
drawn in regard to expenditures.

In addition to the foregoing list of

bills, measures are pending in the legis-

latures of several other states, the final

outcome of which will be noted in the
May number of Forestry and Irri-
gation.

RECENT PUBLICATIONS.

The Bii-ds of North and Middle America. By
Robert Ridgway. Bulletin of the United
States National Museum, No. 50, parts I

and II. Pp. 715 and 834. Illustrated by
outline drawings of type specimens.

In all of the recent mass of alleged natural
history lately and justly scored by John Bur-
roughs, it is actually refreshing to come across
a work of value, as this is ; for, although the
volumes present only technical detail in the
baldest manner, they show that earnest sci-

entists are gathering and presenting facts even
while literarj' unnaturalists revel in fictional

fancies. The first part was published in 1901,
after twenty years of careful preparation of de-
tails, with minute measurements of every type
specimen available. Some conception of the
magnitude of this task ma}' be gained from the
knowledge that every species and subspecies
of bird found on the continent of North Amer-
ica have been included, from the Arctic districts

to the lower end of the Isthmus of Panama,
together with those of the West Indies and
other islands of the Caribbean Sea and the
Galapagos Archipelago. Every collection of
value in North and Middle America has been
drawn upon, and introduced and naturalized
species have been described as well as acci-

dental or casual visitors. It can easily be seen,
then, that the work is stupendous in scope, and
that the author has spared no pains or labor to
make it as complete and satisfactory as such a
work can be made. It will always be an au-
thority. At least eight volumes will be re-

quired to complete the work, and they cannot
be finished more rapidly than two each year,
and this would be an impossibilit}' if the
drudgery had not already been gone through,
in long years of labor, leaving only the com-

pilation and editing to do, and in several of
the volumes this part of the work is well ad-
vanced. The third volume will go to press
some time during the present year.

Eighth Annual Report of the New York Forest,

Fish, and Game Commission. For the year
ending September 30, 1902. Pp. 164. Il-

lustrated from photographs.

In this publication the commission calls es-

pecial attention to the fact that the state is get-
ting value received and interest for every dol-
lar spent in the protection of forests, fish, and
game. A pardonable pride is taken in the
work done in protecting the forests from fire,

and the result is shown in the practical immu-
nity which the state forests have had in the
past year from this scourge. The improve-
ment in line and net fishing has been note-

worthy, and the increase in the number of deer
taken is an evidence of the wisdom of existing
protective game laws.
Suggested legislation proposes to put a stop

for a time at least to fishing through the ice,

to the spring shooting of all birds for all time,

and for five j^ears to the shooting of the black
bear in the Adriondacks.
More than three-fourths of the report is de-

voted to forest work, mainly as exemplified in

the Adirondacks, with an exhaustive paper on
the commercial culture of improved varieties

of chestnuts, by Erntst A. Sterling. The game
and fisheries reports, while more brief, present

much of interest, the former on the restocking
of the Adirondack region with elk and moose,
while the latter shows valuable returns on the

investments made in establishing fish hatch-

eries and the protection afforded the shell-fish

industry.
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LET US BE YOUR.
BOOK BUYERS

^^^^^^^

¥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.

rOR.ESTR.Y
Flora of the Northern U. S. and Canada, Britton and Brown (3 vols.) l9-oo
Our Native Trees, Harriet h. Keeler 2.00

North American Forests and Forestrj^, Ernest Bruncken 2.00

The Adirondack Spruce, Gifford Pinchot i.oo

Forest Trees and Forest Scenery, G. Frederick Schwarz 1.50
West-American Cone-bearers, J. G. Lemmon i.oo

How to Tell the Trees, J. G. Lemmon 50
Flora of the Southern States, A. W. Chapman 4.00
Trees of the Northern United States, E. A. Apgar i.oo

Our National Parks, John Muir 1.75
Trees of New England, Dame & Brooks 1.50
Studies of Trees in Winter, Annie Oakes Huntingdon 2.25
Manual of Botany, Asa Gray 2.00
Practical Forestry, Fuller i .50
Forest Planting, Jarchow 1.50
The White Pine, Gifford Pinchot i.oo
American Woods, Romeyn B. Hough (in nine parts), per part 5.00
Practical Forestry, John Gifford 1.20
A First Book of Forestry, Filibert Roth 1.25
Among Green Trees, Julia Ellen Rogers 3.00
Economics of Forestry, B. E. Fernow 1.50

1R.R.IGATION
Irrigation in the United States, F. H. Newell |2 00
Irrigation Engineering, Herbert M. Wilson 4.00
Irrigation and Drainage, F. H. King 1.50
Irrigation for Farm and Garden, Stewart i.oo
Irrigating the Farm, Wilcox 2.00
Irrigation Institutions, Elwood Mead 1.25

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 Wa. sh i n g t o n , D. C.

In writing advertisers kindly mention Forestry and Irrigation.



Books for Farm and Garden

FARM AND GARDEN.
Price

Agriculture, A B C of. Weld $(i.50

Agriculture, Manual of. Emerson and Flint, l.ou

Agriculture, The Principles of. Bailey l.:^5

Agriculture, First Principles of. Voorhees.. l.(JO

Chemistry of the Farm. Warington 1.00

Chemistry, Practical Farm. Greiner l.oo

Drainage, Farm. French 1.00

Drainage for Profit and Health. Waring l.oo

Draining Land. Miles l.UO

Farm, Gardening, and Seed-growing. Brill, l.oo

Farm Appliances 50

Farm Conveniences 1.00

Farm BooIj, New American. Allen :i.00

Fertility of the Land, The. Roberts 1.25

Fertilizers, On. Gregory 40

Fertilizers. Voorhees 1.00

Forage Plants. Shaw 1.00

Forcing Booli, The. Bailey l.oo

Fungi and Fungicides. Weed^ Cloth, $l.oo

;

paper 50

Gardening for Pleasure. New and enlarged
edition. Henderson 1.50

Gardening for Profit. New and enlarged edi-

tion. Henderson 1.50

Gardening for Young and Old. Harris 1.00

Gardening and Farm Notes, Marlvet. Lan-
dreth 1.00

Gardening, Success in Marlvet. Rawson 1.00

Garden, Money in the. Quinn 1.00

Garden, Play and Profit in My. Roe 1.00

Grasses and Forage Plants. F'lint 2.00

Grasses of North America. Beal. Vol. I,

$2.50; Vol.11 5.00

How Crops Feed. Johnson 1.50

How Crops Grow. Johnson 1.50

How the Farm Pays. Henderson and Cro-
zier 2.00

How to Malie the Garden Pay. Greiner 2.00

Indian Corn Culture. Plumb I.OO

Insects of the Farm and Garden, Injurious.
Treat 1.50

Insects and Insecticides. Weed 1.50

Land Measure for Farmers. Cloth. Pedder. .50

Manures—How to Malie and How to Use
Them. Sempers. Paper 40

Manure, Farming with Green. Harlan 1.00

Manures, Talks on. Revised edition. Har-
ris 1.50

Manures, A Treatise on. Griffith 3.00

On Farming. Terry 2.00

Plant Breeding. Bailey 1.00

Plant Life on the Farm. Masters 1.00

Plant Culture, Principles of. Goff. I.OO

Soils and Crops of the Farm. Morrow 1.00

Soil of the Farm, The 1.00

Truck Farming in the South. Oemler 1.00

Vegetable Gardening. Green 1.00

Vegetable Growing in the South for North-
ern Markets. Rolfs 1.25

Weeds—How to Eradicate Them. Shaw 75
Wheat Culture. Curtis 50

Young Market Gardener, The 50

LANDSCAPE GARDENING.
Price

Beautifying Country Homes. Weidemann.$10.00
How to Plan the Home Grounds. Parsons., l.oo
Landscape Gardening. Maynard 1.50
Landscape.Gardening. Waugh 50
Ornamental Gardening for Americans.

Long 1.50

FR.UITS, FLOWERS. ETC.
Floriculture, Practical. Henderson 1..30

Flower Garden, Beautiful 40
Fruit Culturist, American. Thomas 2.50

Fruit, The. Barry 1.50

Fruit Grower, Practical. Maynard 50
Garden Making. Bailey I.OO

Greenhouse Construction Taft 1.50

Greenhouse Management. Taft l.oO

Horticulturist's Rule Book. Bailey 75
House Plants and How to Succeed with

Them. Hillhouse I.OO

Insects Injurious to Fruits. Saunders 2.(io

New Horticulture, The. Strin'gfellow l.oo

Nursery Book. Bailey l.oo

Nut Culturist, The. Fuller 1.50

Plants, Handbook of. New and enlarged
edition. Henderson 3.00

Plants, Propagation of. Fuller 1.50

Plants, Your. Sheehan 4o

Principles of Fruit-growing. Bailey 1.25

Pruning Book, The. Bailey 1.50

Small Fruit Cultunsts. Fuller 1.00

Spraying of Plants, The. Lodemen 1.00

Window Flower Garden. Heinrich 50

CATTLE, SHEEP. AND SWINE.
Cattle Breeding. Warfield 2.ii0

Cattle Doctor. 8vo, cloth. Dadd.... 2.00

Cattle Doctor, American. 12mo. Dadd 1.00

Cow, Keeping One 1.00

Cows, Milch. Guenon 1.00

Dairying, American. Gurler l.^O

Dairy Bacteriology, Outlines of Russell.... l.oo

Dairyman's Manual. Stewart 1.50

Feeds and Feeding. Henry 2.00

Horses, Cattle, Sheep, and Swine. Curtis... 2.00

Milk and Its Products. Wing l.oo

Pasteurization and Milk Preservation.
Monrad 50

Shepherd's Manual. Enlarged edition.

Stewart LOO
Stock Breeding. Miles 1.50

BUILDINGS.
Barn Plan and Outbuildings 1.00

Cottage Houses. Reed LOO
Cottage Homes and Details, New. Palliser. 4.00

Fences, Gates, and Bridges 50

House Plans for Everybody. Reed 1.00

Homes for Home Builders. Fully illus-

trated 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 B\iildin WaLshington, D. C.

In writing advertisers kindly mention FORESTRY and iRRiG.vnoN.



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

NATVRAL HISTORY.
Entomology for Beginners. Pack-

ard I1.75

Insects, Guide to Study of. Pack-
ard 5.00

Bird Neighbors. Blanchan 2.00

Camp Life in the Woods. Gibson, i.oo

Batty 's Taxidermy and Home Deco-
ration I.oo

Names and Portraits of Birds. Trum-
bull 2.50

Taxidermy and Zoological Collect-

ing. Hornaday 2.50

Taxidermy Without a Teacher.
Manton 50

HUNTING.
Art of Shooting. Lancaster. Pop-

ular edition i . 25

Field, Cover, and Trap Shooting.
Bogardus. New edition. ..... 2.00

Hints and Points for Sportsmen. . . 1.50

Hitting z'.y. Missing. Hammond., i.oo

Modern Shotguns. Greener i .00

FISHING. ETC.
Black Bass, A Book of the. Hen-

shall 3.00
Black Bass, More About the. Hen-

shall 1.50
Home Fi-shing in Home Waters.

Green 50
Fishes, American. Goode 3.50
Superior Fishing ; or, the Striped

Bass, Trout, Black Bass, and
Bluefish of the Northern States.
Roosevelt 1.50

Trout, Domesticated. Stone, Liv-
ingston 2. 50

American Fishes. Large 4to. Goode.
Illustrated 3.50

Angling on Salt Water 50
Favorite Flies and How to Tie

Them 5 00
Fishing with the Fly. Orvis-Cheney

Collection 2.50
Fly-Fishing and Fly-Making for

Trout 1.50
Men I Have Fished with. Mather. 2.00
With Fly-Rod and Camera. Sam-

uels. 147 plates 500

BOATING.

Boat Building and Sailing. Neison
and Kemp. I3.00

Canoe and Camp Cookery. "Sen-
eca". I.oo

Canoe and Boat Building for Ama-
teurs. Stephens 2.00

Canoe Handling and Sailing. Vaux i.oo
Canvas Canoes; How to Build Them.

Field 50
Cruises in Small Yachts and Big

Canoes. Speed 2.50
Frazar's Practical Boat Sailing. . . . i.oo
Model Yachts. 118 designs and

working diagrams. Grosvenor. 2.00
Practical Boat Sailing. Davies.... 2.00
Practical Boat Building. Neison.. i.oo
Sails and Sailmaking. Kipping... 1.25
Steam Yachts and Launches. Kun-

hardt 3.00
Yachtsman's Handy Book 1.50

HORSES AND DOGS.
American Horses and Horse Breed-

ing. Dimon 350
Bridle Bits, The. Illustrated. Bat-

tersby i .00
Horse, How to Judge. Beach. ... i.oo
Horse, The, How to Buy and Sell.

Howden i 00
Horse, The. Youatt and Spoon er. i.oo
Horse Book, American Reformed.

8vo. Dadd ... 2.00
Horse, The Family. Martin i.oo
Horse, Training the Trotting. Mar-

tin 3.50
Saddle Horse, The, Complete Guide

to Riding or Training 100
Trotting Horse in America, The.

Woodruflf I 00
Veterinary Adviser, Farmers'.

i2mo. Law 3.00
Dog Training. Hammond i.oo
Dog Training, Principles of ' 'Ash-

mont. '

' Percy 50
Dogs of Great Britain, America, and

Other Countries, Compiled from
Stonehenge and other standard
writers 1.50

CAMPING AND TRAPPING.
Gipsy Tents and How to Use Them .

.

1.25
Log Cabins and How to Build Them, i . 50
Trappers' Guide.- Newhouse i.oo
Woodcraft. '

' Nessmuk " i 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 Irrig



ICOLLECE POSTERS
TKe followiivg IS a list of our posters Others are in prepa.r^tion.

Ba$eball;
PRINCETON.

HARVARD,

Rowing*;
CORNBI^I^,

HARVA.RD.

Football:

irack;
HARVARD
YAI^E.

PRINCETON.

PENNSYI.VANIA.

And the FOUR-IN-HAND POSTER GIRL
(WS« mafee posters to otfder. Send/or orices)

These posters &re aLrtiStic »nd life-like: -they a^pe especially suited

tKe decoration of college pooin.9, fraterivity lodg'e^ a.ivd Athletic (^vi^rters.

3ize, 14x22 incKe9. Price, 25c. e'a.cK, or five for $1. At ivewsdeaJer$

OP seivt, postpaid, ot^ receipt of price by -

THE POTOMAC PRES$. PTtl>li«Kei-» , Atlaovtic B'ldg, Wi$hingtoi>.

YAl^E.

PRINCETON,
HARVARD.

PENN5yi<VANlA,

CORNEI/Iy,

WEST POINT.

ANNAPOWS,
BROWN.

The PAPER that this publication is printed

on is furnished by

R. P. Andrews & Company (mo, 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

To Reach

Substantial Business People

Advertise in

Forestry (^ Irrigation

Washington. D. C.

Rates
on
Application

^^ t^ t^

In writing advertisers kindly nit-nlion 1''()Ki;stkv and Irkk^ation.



TREES FOR TIMBER PURPOSES.
SEEDS

AND SEEDLINGS

FOR

FORESTRY

PURPOSES

WRITE FOR CATALOG GOVERNMENTS

PATRONIZE

US -A
WORTHY

SIGNIFICANCE

THOMAS MEEHAN & SONS, Inc.

Nurserymen and Tree Seedsmen

DRESHERTOWN, . . PENNA.

QUALITY PARAMOUNT

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 PLANTS SEED CO.

NASHVILLE, TENN.

TIMBER LANDS
FOR sale:.

One tract of 23,000 acres, one tract of 10,000

acres, in Eastern Louisiana, and one tract of

3,500 acres in Eastern Texas. sT str sV sT

John T". Judd,
I—AKE RROVI DEIMCE, L_A.

ORCHIDS ORCHIDS

We are the largest Orchid growers in the
United States ::::::::::
Our illustrated and descriptive Catalogue
of Orchids is now ready and may be had
on application ::::::::::

Orchid Growers
and Importers...

LAGER & HUBRELL
SUMMIT, N. J. : : : : J

MILLIONS...
Of Forest Tree Seedlings grown each
season. . . Also Apple and Pear Seed-
lings and a complete General Nursery
Stock. , , Write for our Catalogue,
Free.

Gage County Nurseries
Box No. 601 Beatrice. Neb.

KINSTLER WAR BAG
For Sportsmen, Campers, Etc.

Holds as Much as a Trunk

Weight, SVi Pounds
A Valise on the Cars

A Pack-Bag In the Woods
Send for Circular "D"

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

i.

Marble's

Safety Pocket

Axe
WILL INTEREST YOU

Send for circular describing it, to-
gether with numerous conveniences
for campers and hunters.

MARBLE SAFETY AXE CO.
GLADSTONE. MICH.. U. S. A.

In writing advertisers kindly mention Forestry and Irrigation



Five Great Irrigated
Valleys

ARKANSAS VALI,EY, COI,ORADO. Altitude
3,400 to 4,5oo ft. ; beet-sugar factories, thousands of
acres of alfalfa, millions of cantaloupes, extensive
orchards, flocks of sheep ; largest irrigated section
in the U. S. Extensive cattle feeding and dairy in-
terests Population doubled in five years.

PECOS VALLEY, NEW iMEXICO. Altitude
,^,000 to 4,000 ft. ; 17.S miles long ; on edge of Great
Plains cattle pastures, affording profitable home
market for alfalfa and grain ; noted for its large
orchards and fine quality of vegetables

; artesian
belt with 300 flowing wells.

RIO GRANDE VALLEY, NEW MEXICO. Alti-
tude 3,700 to 5,300 ft.

; 350 miles long
;
great sheep-

raising section; mining in adjacent mountains;
adapted to fruit raising and small farms.

SALT RIVER VALLEY, ARIZONA. Altitude
1. 000 ft. ; 60 miles long and 20 miles wide; special
industries—early oranges, live stock, vegetables,
small fruit, alfalfa, bee culture.

SAN JOAQUIN VALLEY, CALIFORNIA. Alti-
tude 50 to 400 ft. ; 20 miles long, 50 miles wide

;

wheat raising, live stock, oil wells, alfalfa, raisin
and wine grapes, olives, figs, citrus and deciduous
fruits, almonds, walnuts, lumbering and mines in
mountains.

ALL FIVE VALLEYS have never-failing water
supply, extensive systems of irrigating ditches, and
rich soil, insuring profitable crops. Pleasant cli-

mate, especially in winter. Thriving towns, afford-
ing good markets. Directly reached by the SANTA
FE.
For information about farm lands, manufactures,

and general business openings, address

G. C. DILLARD, G. E. P. Agt., 377 Broadway, N. Y., or

Industrial Commissioner -^ . --^
A.T.&S.F.Ry. System, S^fllfl HP
Great Northern BIdg., Chicago*^*****'"' * ^

California, Oregon,
Washington

from Chicago daily via the Chicago & North-
western Railway. Pullman tourist sleeping

cars Chicago to San Francisco, Los Angeles
and Portland without change; double berth

rate from Chicago only $6.00.

Personally Conducted Excursions
Three through trains a day to San Francisco,
Los Angeles and Portland over the only
double-track railway to the Missouri River.
Round-trip tickets on sale daily at reduced

Write for free booklets, maps and time
tables or call upon any ticket agent for
tickets reading via the

Chicago 4 North=Western Ry.
W. B. Kniskern,

Passenger Traffic Manager,
Chicago.

FARMING in COLORADO, UTAH

. .. and NEW MEXICO ...

The farmer who contemplates changing
his location should look well into the sub-
ject of irrigation. Before making a trip
of investigation there is no better way to
secure advance information than by writ-
ing to those most interested in the settle-

ment of unoccupied lands. Several pub-
lications, giving valuable information in
regard to the agricultural, horticultural,

and live stock interestsof this great west-
ern section have been prepared by the
Denver & Rio Grande and the Rio Grande
Western, which should be in the hands of
all who desire to become acquainted with
the merits of the various localities. Write

S. K. HOOPER, 0. P. & T. A.

. . . DENVER, COLORADO . . .

SUNSET MAGAZINE

It pictures the Wonders
and Special Resources of

the West, and its pages

give advertisers oppor-

tunities offered by no
other publication of sim-

ilar character. Especially

in illustrations is the
magazine noteworthy. »»•

Upon every page are

artistic halftone engrav-

ings. Subscription $1.00

a Year; for sale by all

newsdealers. Published

monthly by the Passenger

Department ofwWWW

Soathern Pacific Company
4 Montgomery St., San Francisco, California

In writing advertisers kindly mention Forestry and Irrigation.



Organized April, 1882. Incorporated January, 1897.

T H E

American Forestry Association

OFFICERS FOR 1903.

President.

Hon. James Wilson, Secretary of Agriculture.

First Vice-President. Corresponding Secretary.

Dr. B. E. Fernow, Ithaca, N. Y. F- H. Newell, Washington, D. C.

Recording Secretary, George P. Whittlesey, Washington, D. C.

Treasurer, Otto Luebkert, Washington, D. C.

Directors.

Henry S. Graves. Edward A. Bowers. Frederick V. Coville.

Henry Gannett. Otto Luebkert. F. H. Newell.
FiLiBERT Roth. Gifford Pinchot. George P. Whittlesey.

James Wilson
B. E. Fernow.

Vice-Presidents.

Sir H. G. Joly de LotbiniSre, Victoria, B. C
Charles C. Georgeson, Sitka, Alaska.
D. M. Riordan, Flagstaff, Ariz.
Thomas McRae, Prescott, Ark.
Wm. R. Dudley, Stanford University, Cal.
Henry Michelsen, Denver, Col,
Arthur T. Hadley, New Haven, Conn.
Wm. M. Canby, Wilmington, Del.
A. V. Clubbs, Pensacola, Fla.
R. B. Reppard, Savannah, Ga.
Chas. Deering, Chicago, 111.

James Troop, Lafayette, Ind.
Thomas H. MacBride, Iowa City, Iowa.
L. W. Yaggy, Hutchinson, Kansas.
S. C. Mason, Berea, Ky.
Lewis Johnson, New Orleans, La.
Edward L. Mellus. Baltimore, Md.
John H. Hobbs, North Berwick, Me.
N. S. Shaler, Cambridge, Mass.
Charles W. Garfield, Lansing, Mich.
Samuel B. Green, St. Anthony Park, Minn.
William Trelease, St. Louis, Mo.
Charles E. Bessey, Lincoln, Neb.
John Gifford, Princeton, N. J.

Edward F. Hobart, Santa Fe, N. M.
W. A. Wadsworth, Genesee, N. Y.
C. A. Schenck, Biltmore, N. C.
Frank White Bismarck. N. D.
Wm. R. Lazenby, Columbus, Ohio.
A. C. Scott, Stillwater, Okla.

J. T. ROTHROCK, West Chester, Pa.
H. G. Russell, E. Greenwich, R. I.

N. E. Hansen, Brookings, S. D.
Thomas T. Wright, Nashville, Tenn.
Wm. L. Bray, Austin, Texas.
E. F. Holmes, Ogden, Utah.
Frank W. Rollins, Concord, N. H.
Redfield Proctor, Proctor, Vt.
D. O. Nourse, Blacksburg, Va.
Addison G. Foster, Tacoma, Wash.
A. D. Hopkins, Morgantown, W. Va.
Thomas F. Walsh, Washington, D. C.

Jos. M. Carey, Cheyenne. Wyo.
Elihu Stewart, Ottawa, Ont.
Wm. Little, Montreal, Quebec.
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 AND IRRIGATION is the official organ of yie Association, and is sent regularly to all members.

APPLICATION FOR MEMBERSHIP.

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.oo) for annual dues enclosed herewith.
Very truly yours,

Name..

P. O. Address .
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To Many
Points in
the State of

California

To Many
Points i n

Oregon and

Washington

EVERY DAY
The Union Pacific will seSS One-way
Colonist Tickets at the following rates

FROM MISSOURI RIVER TERMINALS

$25.00 to San Francisco, Los Angeles )
^'''''^J,,'",',^^'^

and many other California points. f to June 15,1903

$20.00 to Ogden and Salt Lake City. \

$20.00 to Butte, Anaconda and Helena. I

$22,50 to Spokane &Wanatchee, Wash. (^j^^^gjg „„

$25.00 to Everett, Fairhaven and New' Sale Feb. 15

Whatcom, via Huntington & Spokane. |

'

$25.00 to Portland, Tacoma & Seattle.^

$25.00 to Ashland, Roseburo-, Eugene,
Albany and Salem, via Portland.

From Chicago and St. Louis rroportionately Low Rales are In effect by Lines

Connecting w.th tlie Union Pacific to al! Above Points.

E. L. LOMAX, Omaha, Neb.,
General Passeiigei and Tickcl Ageiii.^

to Apr

1903.

The Publishers of

FORESTRY and IRRIGATION

will pay 25 cents each for all

copies of the following :

The Forester, . . July, 1 90

1

December, 1901

Copies must be sent in good

condition to

FORESTRY AND IRRIGATION

Atlantic Building,

Washington, D. C.

Mm^
RIPANS Tabules

Doctors find

A good prescription

For manliind.

Ill wrilini»" advertisers kii

The 5-cent packet is enough fof

an ordinary occasion. The
family bottle (price 60 cents)

contains a supply fur a yi-ar.

ition FoRKSTRV AND Irrk-.aTk



Ihorburn's
Seeds

They hiive been Covclopcd by

careful, thoughtfr.l propa;:atlon

throughout the JTlneteenth cen-

tury. Thorburn's 110-page Century

Catalogue of these

Seeds of

a Century
la the 100th rau'ccssivo annual

Issue. If you -ivouia have a more
beautiful lawn, cr a more produc-

tive garden, send for it. It's free.

J. M. THORBURN &. CO.
(late cf :> John Street)

86 Cortlandt Street, Jiew York.

New York Ste^te

College o/" Forestry

Cornell University
IthacaL, New York

offers a complete four-year com se in T'orestry lead-

ing to the degree of Forest Kiigineer (F. E.)-

Special students for shorter terms accepted if

l)roperly prepared.

Tuition, $ioo per year. Kew York State sttidetils

free.

The spring terms of the junior and senior years

are spent in the Demonstration Forests in the Adi-

rondacks, devoted to practical work.

Requirements for admission similar to those in

other branches of the University. Send for pro-

spectus.

Instruction in preparatory and collateral

branches given by the Faculty of the University.

For further information, address Director of

State College of Forestry, Ithaca, N. Y.

B. E. FERNOW. LL. D.. Din-dor

JOHN GIFFORD, D. Oec, Assislcmt P,ofessor

JVDSON F. CLARK, Ph.D.. A^i^istanl Professor

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

IQ03 will open July 1st and continue seven weeks

-P

For further information a-ddress

Henry S. Graves, Director. New Haven. Conn.

PRESS OF JUDD & DETWEILER, WASHINGTON, D. C.
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R.ATER LAKE NATIONAL PARK



JUDD & DETWEILER

PRINTERS

420-2 ELEVENTH ST.

We Print This Magazine WASHINGTON, D. C.

*Biltmore Forest School*
at Biltmore, North Carolina

For application and information
apply to — H. E. HEPNER.. Sec'y

HUNTING AND

GAME LAW
NUMBER OF

FIELDSSTREAM
America's Illustrated Monthly

Magazine of the Rod, Gun,

Dog, Camera, Canoe, and

Camp »r sV* «tr »tr MT

^^'The July number was a special ADIRON-
DACK number and the Augusta MAINEnumber,
both full of valuable information and notable

issues of a notable magazine. Do not miss them!
Order of your newsdealer or of us. lOc. a copy or

81.00 for a year's subscription, including a choice
of six fine pictures worth framing, being hunt-
ng and fishing subjects by famous artists, only
to be had of us.

O'Mention tliis publication. Subscriptions may
start with July so as to include above three
special numbers.

Addi the Publ

The John P. Burkhard Corporation

35 W. 21st Street, NEW YORK.

Disparen^

saves

FROM ALL LEAF -EATING INSECTS

Most powerful Insecticide made; safest to

use; never injures foliage. One spraying
remains effective through the season, out-
lasting many appHcations of Paris green or
similar sprays. The only one that de=
stroys both broods of the codling-
moth. Used and endorsed by professional
foresters and orcliardists, park superin-
tendents, tree wardens, experiment stations.
Springfield City Forester Gale says: " 1

know of no better preparation."

Enough for a large orchard, $4.25
Enough for 75 gals, spray . 1.00

2 lb. sample 50

Larg^e iUustraied catalogue free.

NSECTICII
COMPANY

Address nearest office:

Boston, New York, or Cincinnati
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Ma.rylarvd, St. James School

ST. JAMES SCHOOL
Individual attention to limited number of

boys with testimonials. High moral tone.
Athletic facilities.

J. HENRY HARRISON (Princeton), Head Master.

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.

HARVARD UNIVERSITY

THE LAWRENCE SCIENTIFIC SCHOOL
offers professional courses in Engineering, Min-
ing and Metallurgy, Architecture, Landscape
Architecture, Chemistry, Geology, Biology,
Anatomy and Hygiene (preparation for medical
schools), Science for Teachers, and a course in
General Science. Students are admitted to reg-
ular standing by examination and by transfer
from other Schools or Colleges. Approved
Special Students may be admitted without ex-
aminations. New and enlarged equipment in
all departments. The Catalogue and special
circulars will be sent on application to the Secre-
tary, J. L. Love, 16 University Hall,. Cambridge
Mass.

N. S. SHALER, Dean.

THE

University of the South

Sewanee, Tennessee

^ ^ ^

DEPARTMENTS
ACADEMIC
THEOLOGICAL
LAW

MEDICAL
PHARMACEUTICAL-
PREPARATORY

Jt Jt Jt

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 is aflforded
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

CAMP ALGONQUIN
A SUMMER CAMP FOR BOYS

ASQUAM LAKE, HOLDERNESS, N. H.

Eighteenth Season opens June 26. P'or illustrated circular or information address

EDWIN DE MERITTE, ... 30 Huntington Ave., Boston, Mass.

*Pt€ Gilman School
for Girls Also Called

The Cambridge School
Keskient pupils, |1,000.

ARTHUR GILMAN. A. M.. Director.

Cambridge, M&ss.

FOR. SALE
A Handsome Dwelling in the

most desirable residence section of

Washington, D. C. The house is

a white stone front, with three

stories and basement ; lot 20 x 75 ;

sititate on corner of alley.

Basement contains kitchen, pan-

try, and furnace-room
;
parlor floor

has drawing-room, dining-room,

and butler's pantry ; second and
third floors contain four large bed-rooms, two hall bed-rooms, bath, and hall closets-

Price of this property, |i3,goo. For further particulars address

FORESTRY AND IRRIGATION
REAL ESTATE DEPT. Atlantic Building. Wa^shingfon. D. C

il

In writing advertisers kindly mention Forestry and Irrigation.



KILNS AND aPPaRaTLS complete files of
TO COLLECT

WOOD ALCOHOL
ACETIC ACID .>.^

WOOD OIL.>.>.j«v?6

TURPENTINE j-.^

FROM THE SMOKE OF WO^JD
AND MAKfNfj 45 TO 50 BUSHELS

OF SAV^\f\f)\f

C H ARCQ A L
CEk COfcD OF WOOD

.A.MiTHI£L.0=or?eI0«n.S.C.

FOPESI RVANDlRRIfjATIQN

FOR ioij:

A limited r\.'i':.\tr A .,•

''anbonnd of this magaz

vear mav be obtained fror

a- ^r.50 per rolmne.

FORESTRY AND IRRIGATION

GRAND VIEW

The finest Hotd on

the most beautiful of

the Adirondack

Lakes.

Oifer^ eve^r inducf;-

ment as an

Ideal Summer Resort

aMress:

HENRY ALLEN,
M « <• « G £ P

i^ji.- -.o^v- -^-UT/- MAUL FOP. ANY PURPQ/T.

.-riling a/lvertisers kindiy mention Forestry and Irrigation



The New Nature Library For

Nine Superb Large Volumes Containing

American A.niir.<ds 34fX> pajei, IC -J x 7 -i Lnchei

Food and Game Fbhei
25O pUtei in full color, photo-

BL-d Nei^bon /

Birds that Hunt Game Birdi 1

Naturej Garden Wild Flo-wen ,

Bird Hcmei I

The Muihroom Book \

graphed from the birdi,

Lnsecti, flowen, fiih, and

mammals thenuelvei

$100
400 half-tones 'remarkable

photographs from life and

\

1 dov/n

The Butterfly Book
The Insect Book 1200 text ctrts

^-ith a year's jubscrfption to the unique and beautiful Magauzine I Smoll 1110111111^

Country Life in America payments

- T o^.rsl'l'ir this ti-t best isTestmsnt in Vjcka thai I ha.-e erer mads .

"—
ifarcris S. Parr 1 Sc. D.;, Pritic^tcrti Unioeriitj.

"Tbe most charrsfr^ 3*ct of h/jcka I fiave fn niT" tforaa^."—E, A.
Bazette-Jo»iss. Rector. Onnrch of th^ Advent. ^'aJkinlie. Tenn.'

-^t- =v-- o- ^'-^ks :a. tidsteTi.'^ irh-ich -sr" ^-e the b^nn-sr s.r. :~~^iAte a/^.-::A;rits.ri,e —Itr.

^--^—— r=^ '~t '^f th* cormtrr: thej are a sort '^f :i:st.ired -^"Af-^-xz-M t/> r^at-irt ".t^r.'-. y/^:: :'.'-

How to Get the Set 'Jo'.'^.'TXT L:?2 nr Ajceslica i ontnir rr:a;^az:r;'i,

h L. K- Billet j'-i-.tcr. levotr;'! tr

«L«* wfA Ae •r«er aiBd •SUM yer
lit _

-"-,—
1 r r "r

Ti4nM». Ms^ tbea bwk: »r CA^Mfc

It tie most beatitifa^I rr.ag^a.zfn'; y-J'J.'^':.tfL

F. T.

DOLBLEDaV. Page & CO., Publliher

3 4 Lnion 5-.a£r = . East^ Sew York



THE

National

Irriga^tiorv

Association

NATIONAL HEADQUARTERS, 1707 Fisher Building:, CHICAGO, ILL.

Room 6, GLOVEB BUILDING, WASHINGTON, D. C

THOMAS F. WALSH, President, Washington, D. C.

JAMES H. ECKELS, Treasurer, Chicago, Illinois.

GEORGE H. MAXWELL, Executive Chairman, Chicago, Illinois.

JOHN H. FOWLER, Recording Secretary, Chicago, Illinois.

GUY E. MITCHELL, Corresponding Secretary, Washinotow, D. C.

f

The objects of the Association, as set forth in its Constitution, arc 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.



A HISTORY OF THE
AMERICAN PEOPLE

In Five Volumes

By WOODROW WILSON, Ph.D., Litt.D., LL.D.
President of Princeton University,

PRESIDENT WOODROW WILSON has devoted the best years of his life to the prep-
i aration of his great work, "A History of the American People," from the earhest times
to the accession of President Theodore Roosevelt. The work, which is just completed, is

monumental in character and scope, represents the genius of the greatest historical writer
of the present time, and is written in that delightfully flowing style which translates histor-
ical facts into the romance of a nation. It is printed from new type specially cast in 1902.
In the matter of illustration, every field of human activity has been searched, and hundreds
upon hundreds of new portraits, prints, maps (in colors), plans, and pictures make the pic-

torial features alone tell their wonderful story of the finding of the continent and the birth
and growth of what is the United States of America. There is a photogravure frontispiece
to each volume, and portraits in India tint and black. It is a curious fact that there was
not a single complete narrative history of the United States in existence until now. Dr. Wood-
row Wilson's is the first. It is bound in dark-blue vellum cloth, leather-stamped, lettered with
gold, untrimmed edges, gilt tops, etc. The edition is in five volumes, and the price is $25.00.

We will send you the entire set of five volumes, charges pre-

paid, on receipt of $1.00. // you do not like the books
when they reach you, send them back at our expense, and we will return the $r.oo. // you
do like them, send us $2.00 eoery month for twelve months. On receipt of this dollar, we will

send you, without cost, beginning at once, a year's subscription to either Harper's Magazine,
Harper's Weekly, Harper's Bazar, or the North American Review. In writing, state which
periodical you want. {F.I.) SciiJ this offer, with yuiir name and alJnss. to

OUR OFFER

HARPER & BROTHERS, FRANKLIN SQUARE, N. Y.
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Forestry and Irrigation |

I Life Insurance Department!

I w t
A "a.

!
** The purpose of this department is to enable our readers to provide for themselves or 'j*

. their families by means of a modern endowment policy in a life insurance company of »

X VForld-wide reputation and undoubted integrity. This can be done by means of small *t*

•! monthly payments through Forestry and Irrigation, instead of having to make a *>

large first payment to secure your policy. 'I*

*J* You can become a member and partake of all of the benefits of this insurance upon *
signifying your intention, filling out the blank application we will send to you, and !«-

Ijl paying your first installment on the annual premium. If your death occurs at any time *:*

*:* after this payment, the full amount of your policy will be paid to the beneficiary. **

> The advantages of insurance are too well known to need reiteration, but among the ;
. reasons why you should be insured, and at once, are the following : You are insurable *:*

*:* now ; at any moment accident or ill-health might render you non-insurable
;
your *

j» investment is secure, and may pay hundreds of per cent after a few pa3'ments ;
under ,»

, anj- circumstances you will get some return for your money, and under an endowment **

*:* policy your old age is provided for, even if there is no one who would benefit by your •
j» insurance. «
X . t
.. The company we have selected to serve the readers of Forestry and irrigation **

issues all modern forms of policies. It has insured, among many prominent men :

: Grover Cleveland, ex-President of the United States. .
** Benjamin Harrison, late President of the United States. *;*

. John Wanamaker, ex-Postmaster General. •
X Russell A. Alger, ex-Secretary of War. Y
: X
• In order that we may be able to send complete information, pertinent to the indi-

*l* vidual case, please answer the following questions in your first letter : ,
«* What is your occupation ?

.J«.

X What is the exact date of your birth ?
*:*

•j* What amount of insurance would you like to carry?

X %
.J,

The company we have selected to handle our insurance business issues all forms of

V policies in amounts of li,coo to $50,000. *:*

*:* X
Address

:

»,

? Irvsurarvce Department t
X *S

I Forestry and Irrigation t
X Si

I Atlacrvtic Bviildirvg w Washington. D. C. %

In writing advertisers kindly mention Forestry and Irrigation.
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H. M. SUTER, Editor and Publisher
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CONTENTS FOR MAY. 1903

WESTERN BORDER OF CRATER LAKE, OREGON . Fronthpica

NEWS AND NOTES {lUustraicd)

Important Action by Secretary of the Interior—Society of Amer-
ican Foresters—Colprado Agricultural College—Forest Work in

Kansas—Death of Oregon Forester—Remarkable Growth of

Pine (Photograph) — Business Men Favor the Homeseeker-
South Africa and Forestry—New Irrigation Ventures—Lumber
Manufacturers Endorse Forestry—Tree Planting in Alabama-
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NEWS AND NOTES.

Important The action of the Sec-

Action by retary of the Interior,

Secretary of described more fully on
Interior, another page, in regard

to the Salt River Valley
Water-Users Association, is one of the

most important steps taken in the inter-

pretation and practical application of

the reclamation law. It furnishes a

precedent for other communities and
allows organizations to be formed with
a greater definiteness of purpose than
has hitherto been possible. The most
essential points are the recognition of

the necessity of the formation of such
organizations and of the fact that the

Secretary will deal with the associations

rather than attempt to adjust matters
individuall}^ with hundreds or thou-
sands of small land-owners.
The second important point settled

is that the Secretary will require good
security from the individuals benefited

through the association in such a form
as to insure prompt payment to the

government without conflict or delay.

Nothing could be more destructive to

the working out of the purpose of the

law than to compel the Secretary of the

Interior to collect small amounts from
innumerable individuals.

Equality of rights are also assured by
this action of the Secretary, as he points

out clearly that he expects that the or-

dinary cost of distribution and mainte-
nance will be assessed against all of the

lands, and that a favored few will not

be exempt from their share of the ex-

penses.

Society of On Thursday evening,

American April 30, the Society

Foresters, of American Foresters

held its last open meet-

ing for the season of 1 902-1 903 with an

illustrated address by Prof. Filibert

Roth on the *

' Present Possibilities of

Forest Work in Michigan. '

' The series

of open meetings during the past winter
was the third annual arranged bj^ the

Society and in many ways the most
valuable. The subjects discussed were
unusually timely and the list of speakers

a notable one. President Roosevelt
honored the Society of American For-

esters by addressing it, as noted in the

April number of Forestry and Irri-

gation. Other speakers of special note

were Mr. Gilford Pinchot,who described

forest conditions in the Philippine Isl-

ands as he found them on his recent

trip to the archipelago ; also Mr. F. H.
Newell, who discussed the "National
Irrigation Act and its Relation to For-

estry."

The Society of American Foresters,

since its organization at Washington,
D. C, November 30, 1900, has become
one of the leading factors in advancing
forestry in the United States.

The objects of the Society, as set

forth in its constitution, are " to further

the cause of forestry in America by fos-

tering a spirit of comradeship among
American foresters, by creating oppor-

tunities for a free interchange of views

upon technical and allied forest sub-

jects, and by the dissemination of a

knowledge of the purpose and achieve-

ments of practical forestry."

The society has unusual opportuni-

ties for carrying out its objects from

the fact that its headquarters are in

Washington, where the larger portion

of the professional foresters of the coun-

try are located, owing to their connec-

tion with the government service.

During the winter season the Society

holds weekly meetings, a majority of

which are open and to which guests are

invited. At each of these meetings
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there is a paper or address by some
member or guest of the society on some
timely topic in connection with forest

work. In addition, there is open dis-

cussion of the question under considera-

tion. Members and guests present are

permitted and encouraged to question
the speaker in order to bring out all pos-

sible information on the topic before the

meeting. The multitude of forest prob-
lems confronting American foresters,

and the only recent adoption of forestry

to any extent, makes this association of

ideas and experiences of great mutual
benefit. These meetings of the Societ}^

of American Foresters afford young
foresters unusual opportunities to get in

touch with the leading thought and
achievements in their profession.

Membership in the Society of Ameri-
can Foresters is divided into three
classes : active, associate, and honorary.
Active members are chosen only from
the ranks of professional foresters ; asso-

ciate members are selected from those
gentlemen, not professional foresters,

who have rendered notable service to

the cause of forestry ; honorary mem-
bers are chosen from professional for-

esters whose fields of work lie outside of

the United States and its possessions.

The membership of the Society of

American Foresters includes the fol-

lowing persons :

Active members.—Gifford Pinchot, For-
ester, U. S. Department of Agriculture

;

Prof. Henry S. Graves, Director, Yale
Forest School

; H. B. Ayres, U. S. Geo-
logical Survey ; Dr. C. A. Schenck, Di-
rector, Biltmore Forest School ; Dr. B. E.
Fernow, Director, New York State Col-
lege of Forestry ; Dr. J. T. Rothrock,
Forest Commissioner of Pennsylvania

;

Dr. John Gifford, New York State Col-
lege of Forestry

; Prof. James W.
Toumey, Yale Forest School ; E. M.
Griffith, Bureau of Forestry, PhiHp-
pine Islands; and Filibert Roth, Overton
W. Price, Wm. L. Hall, Ralph S. Hos-
mer, Thos. H. Sherrard, F. E. 01m-
stead, Geo. B. Sudworth, Edward T.
Allen, John Foley, Henry Grinnell, G.
Fred. Schwarz, H. J. Tompkins, all in
the Bureau of Forestrv.

Associate Members.—Hon. James Wil-
son, Secretary of Agriculture ; Presi-

dent Roosevelt ; Col. William F. Fox,.

Superintendent of State Forests of New
York ; Gen. C. C. Andrews, Chief Fire
Warden of Minnesota; F. H. Newell,
Chief Engineer, Reclamation Service ;.

Henry Gannett, Geographer, U. S.

Geological Sur^^ej- ; Arnold Hague,
U. S. Geological Surv^ey ; Hon. Chas.
D. Walcott, Director of U. S. Geolog-
ical Survey ; Frederick V. Coville,

Botanist, U. S. Department of Agri-
culture; Prof. J. A. Holmes, State
Geologist of North Carolina ; 0tt&
Euebkert, Bureau of Forestry ; Geo. P.

Whittlesey ; Hon. Frank S. Black, ex-
Governor of New York

; Ex-President
Grover Cleveland ; Dr. W. Seward
Webb ; Hon. Wm. C. Whitney ; Dr.

B. E. Wiggins, Vice-Chancellor of Uni-
versitv of the South

; J. W. Pinchot

;

Geo. W. Vanderbilt ; Dr. N. H. Egle-
ston ; Hon. Willock Noble ; Prof. Wm.
H. Brewer, Yale University ; Hon.
D. R. Francis ; Prof. Wm. R. Dudley,
Eeland Stanford University ; Capt. Geo.
P. Ahern, Chief of Forestry Bureau^
Manila, P. I.; Dr. C. Hart Merriam,
Chief of Biological Survey, U. S. De-
partment of Agriculture ; Prof. V. M.
Spalding, University of Michigan ; Dr.
Charles E. Bessey, University of Ne-
braska ; Hon. Robert W. Furnas, ex-
Governor of Nebraska ; Prof. Chas. S.

Sargent ; Prof. J. G. Jack
; Judge John

B. Waldo ; Prof. C. E. Faxon ; Hon.
E. A. Hitchcock, Secretary of the In-

terior ; Dr. Wolcott Gibbs ; Dr. Morris
K. Jesup.

Ex- President Benjamin Harrison,
Hon. J. Sterling Morton, and Dr.
Charles Mohr were also associate mem-
bers of the Society of American For-
esters.

Colorado Professor E. G. Carpen-
Agrictiltural ter, of the Department
College. of Civil and Irrigation

Engineering of Colo-
rado Agricultural College and Director
of the State Experiment Station at Ft.

Collins, has been granted a temporary
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leave of absence in order to act as State

Engineer of Colorado, a position which
includes lines of work much the same
as have been carried on in connection

with the work of the experiment sta-

tion. In the meantime Professor Car-

penter will retain his connection with
the experiment station and have super-

visory control of the Department of

Civil and Irrigation Engineering at the

college.

The Colorado Agricultural College

will soon erect a building for the De-
partment of Civil and Irrigation Engi-
neering. This building will include

also the offices of the experiment sta-

tion during i903-'04. An appropriation

for this purpose of $40,000 has been
made bv the Colorado State Legislature.

Forest Work Western Kansas north

in Kansas. of the Arkansas River
and west of a line drawn

fromOsbome through Russell to Earned,
will receive the attention of the Bureau
of Forestry this summer. A study of

the tree growth of that region will begin
this month under the direction of R. S.

Kellogg, of Russell, Kans., an agent for

the Bureau, and will be continued until

fall. In this part of the state the timber
penetrates the prairies by way of the

river bottoms, clinging closely to these

moist lands and advancing only occasion-

ally to the uplands.

The Bureau will study the tendency
of the trees and shrubs along the water-
courses to increase and spread, especially

when protected from fire and stock, and
will determine what species are best

adapted to planting on those uplands
that contain no natural growth.

In many places along the streams
where fire and stock have been excluded
for ten or fifteen years are found thrifty

young Cottonwoods, White Elms, Box-
elders, and other species which are

slowly invading the great plains.

The low rainfall of western Kansas
is not alone responsible for the scarcity

of timber. The Pine Ridge country
of Nebraska grows forests with only
16 inches of rain a year, while the

treeless regions of western Kansas

have a precipitation of 16 to 20 inches.
Failures in tree planting, aside from
natural causes, such as high winds and
intense sunlight, are due chiefly to a lack
of care in planting and cultivating and
a lack of knowledge of what kinds of

trees to plant.

Such failures have not been without
some value—they have given a fairly

good knowledge of what to and what not
to plant, and of the methods that are

successful and those that are not. It is

partly to increase this knowledge that

the Bureau has undertaken its study of

the tree growth of the state. Timber,
fuel, posts, and firewood may be grown
in the prairie regions; that fact is estab-

lished. But the plantations, to be suc-

cessful, must be composed of the right

species, planted in the right way on the

right kind of land, and cared for in the

right manner.

Death of an With the recent prema-

Oregon ture death of Mr. A. J.

Forester. Johnson, Oregon loses

a man who had done
much to increase interest in and to pro-

mote the cause of forestry in the state.

He died at the city of Portland, Oregon,
April 10, of pneumonia, at the age of

forty-nine.

Mr. Johnson was a native of Sweden,
and came to the United States in 1872,

settling first in California and later at

Astoria, Oregon, where for the last

twenty years he has conducted a pros-

perous forest nursery business, dealing

particularly with the Pacific Slope for-

est trees, shrubs, and other plants.

His wide and practical knowledge of

the forest trees of Oregon and of adja-

cent states early brought him into prom-
inence in state forest exhibition work.

His most important work of this kind

was the collection and installation of

Oregon's forest exhibit at the World's
Columbian Exposition, Chicago ; Pan-

American Exposition, Buffalo, and at

the South Carolina Interstate and West
Indian Exposition, held at Charleston.

The excellence of these displays of Ore-

gon's immense timber resources was due
to Mr. Johnson's thorough knowledge
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of the forests of the state and to his un-
tiring energy in bringing together de-

sirable material. During the present
year he was planning to collect speci-

mens for the Lewis and Clarke Centen-
nial Exposition, to be held at Portland,
Oregon, in 1905. It is probable also

that had he lived he would have been
largely concerned in the preparation of
the Oregon State forest exhibit to be
installed at the World's Fair, St. Eouis,
in 1904.

Mr. Johnson's exhaustive contribu-
tions of field-notes and other data from
which the United States Geological
Survey recently compiled a map and
description of Oregon forests is a most
important work, which he completed as
an expert in the employ of the above
department. Nearly three years of
arduous field travel and study were
consumed in this investigation, the re-

sults of which are of the greatest prac-

tical value both to foresters and to lum-
bermen.

Mr. Johnson was widely and very
favorabh^ known in Oregon, and he was
always keenly alive to furthering the

forest and agricultural interests of his

state. He has made himself most help-

ful to many travelers and explorers who
under his guidance have studied the
forest and other plants of Oregon.
He was a self-made man, whose frank,

genial manner won for him many friends

to grieve at his passing.

Business Men The National Business

Favor the League, with headquar-
Home-seeker. ters at Chicago, have

printed for distribution

copies of resolutions, unanimously
adopted by them, recommending an
early repeal of the desert land law, the
commutation clause of the homestead

Photo reproduced through courtesy of Mr. F. O. McGehee.

E IN AN OLD FIKIvD GROWN UP IN PINE, NEAR PINE BLUFF, ARKANSAS. THIS FIELD
WAS CULTIVATED IN 1877, AND THE LARGEST TREES ARE NOW ABOUT 16 INCHES

IN DIAMETER
; RESULT OF KEEPING OUT FIRE.
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law, and the timber and stone act.

These circulars are headed '

' Homes for

the homeless, lands for the landless."

The resolutions follow :

" 117/ereas, For the reclamation,

through irrigation, of the arid regions

of the West by the United States Gov-
ernment, for the purpose of providing

small tillable farms for settlers and
home-builders only, and for the conse-

quent enlargement of the agricultural,

industrial, and commercial interests of

the country, the national irrigation law
was enacted June 17, 1902 ; and

" IV/iereas, Through the provisions of

certain preexisting national laws, the

spirit and purpose of the aforesaid na-

tional irrigation law cannot be properly

fulfilled, as indicated in President Roose-

velt's second message to the Congress
of the United States, December 2, 1902,

as follows :

" ' So far as they are available for

agriculture, and to whatever extent

they may be reclaimed under the na-

tional irrigation law, the remaining
public lands should be held rigidly for

the home-builder, 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 commu-
tation clause of the homestead law have
been so perverted from the intention

with which they were enacted as to

permit the acquisition of large areas of

the public domain for other than actual

settlers and the consequent prevention

of settlement :

'

'

' Therefore be it

''Resolved, That the National Busi-

ness League, through its standing com-
mittees, hereby respectfully requests

the early repeal of the desert land law,

the commutation clause of the home-
stead law, and the timber and stone

law, for the purpose of removing all

legislation in conflict with, or perversion

of, the best interests of the home-seeker
and for forest preservation in connection

with the aforesaid public lands ; and be

it further
'

' Resolved, That copies of this reso-

lution be sent to each member of the

Senate and the House of Representa-

tives at Washington, to all manufact-

urers, commercial organizations, and

prominent business firms throughout
the country."

J-

South Africa The different provinces
and Forestry* of South Africa are

making rapid advances
in forest work on account of the need
of conservation of resources and, at this

time, as a direct result of the active

interest of Lord Milner in the subject.

He is one of the foremost foresters

among Englishmen, and, curiously,

Cecil Rhodes was the reverse. Natal
has appointed a permanent conservator
of forests, and Mr. E. Hutchins, in

charge of the South African work, has
lately returned from a tour in the Trans-
vaal and Rhodesia, during which he
noted material progress. He was for-

merly in the Indian Forest Service, but
has been connected with the same class

of work in South Africa since 1891.

He is at present trying to get a man
from India to take charge of the Trans-
vaal Forest Department, in order to put
that province on a secure basis in the

work. Rhodesia is taking up forestry.

The Island of Mauritius has borrowed
$500,000 for the forest work there. The
Cape government railways have appro-

priated $50,000 as the first installment

of $250,000 for plantations to grow
sleepers, which are now being imported
from Australia. The executors of the

Rhodes estate have asked Mr. Hutchins
for a working plan for the historical

Groote Schur forests, and will spend

$50,000 to put them in order.

J-

New Projects involving ex-

Irrig-ation tensive irrigation im-

Ventures. provements in three
western states have

lately been inaugurated. Most of these

are in California and Wyoming, and sev-

eral are of considerable importance.

One transaction involving $500,000 and

30,000 acres of ground is the result of a

merging of the interests of the Artesian

Water Company, the Santa Monica
Water Company, the Water Company
of Sawtelle,and a number of individuals,

all in the neighborhood of Los Angeles,

California. The purpose is to furnish

water for irrigation and domestic pur-
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poses to all of the Pacific coast area from
Los Angeles to the sea, including the

supplying of city water to Santa Monica
and Playa del Rey.

Another California venture provides

for what is termed the most extensive

irrigation canal project in the State of

California, contracts having been let for

the completion of a canal which will

extend from the northern boundary of

Glenn county to the southern border of

Colusa, watering one of the richest sec-

tions of the state, through a distance of

85 miles. Press reports say that Elwood
Mead has pronounced it the best irriga-

tion project in the state. Twelve years

ago $700,000 were invested and 60 miles

of canal were completed, but the finan-

cial distress of 1894 involved the com-
pany, and work was abandoned. Now
it is predicted that water will be turned

into the canal from the Sacramento
River June 4, and will be carried on a

60-foot bottom at the rate of 3,000 cubic

feet per second. About 4,500 acres on
the big Glenn ranch have been bought
up by the company, which proposes to

break up such large tracts into small

holdings. Business men of San Fran-
cisco, Colusa, Willows, Fresno, and Eos
Angeles, forming the Central Canal and
Irrigation Company, are back of the

enterprise.

The Butte County Canal Company, in

the same state, will divert the waters of

the Feather River to cover 180,000 acres

in Butte county in the neighborhood of

Orovijle, Biggs, Gridley, and Eiveoak.
Articles of incorporation for the com-
pany have been filed, and plans look
toward a 15-mile main canal, with 6-foot

bottom and a combined length of nearly
200 miles in main and lateral ditches.

It is promised that the rate per acre for

water will be the lowest in the .state.

No less than six irrigation projects

are getting under way in Wyoming,
some of them of considerable impor-
tance. The Boulder Creek Canal Com-
pany, in Fremont county, intends to

reclaim by irrigation 7,000 acres of land
with water from Boulder Creek, about
20 miles north of New Fork. The En-
campment-Platte Valley Ditch Company
has been organized at Saratoga, Wyo.

,

to construct a 9-mile canal from the

Encampment River to cover 1,100 acres

of land on the west side of the Platte.

Omaha (Nebr.) capital is being inter-

ested in a plan for a large canal to take

water from the Big Horn River, 50
miles south of Basin City, Wyo. It is

proposed to cover all the land known as

Gooseberry Flat, comprising many thou-

sands of acres of fertile soil. The Big
Horn Canal Company has built its main
canal from the Big Horn River to Fif-

teen-mile Creek, a distance of 15 miles.

Here a tunnel will be necessary before

further progress can be made. All of

the land under the present ditch has
been filed upon by a colony from Indi-

ana. The Wiley Ditch Company, which
takes its water from the Grey Bull

River, has just had a suit, on account of

alleged shortage of supply, decided in

its favor, and the farmers along its

ditches are promised an abundance of

water for all purposes during the com-
ing season.

The Big Horn Basin Development
Company will reclaim 250,000 acres of

land in the neighborhood of Guernsey
under the provisions of the Carey act,

and will construct a canal 80 miles

long, with a storage reservoir to hold
20,000,000,000 cubic feet of water.

Contracts have been let for damming
the Snake River in Idaho at a point 65
miles above Shoshone Falls and building

65 miles of canal on the south and 24
miles on the north side of the river, not

including laterals, which will irrigate

340,000 acres under the new govern-

ment irrigation law. The dam will cost

$400,oooand the main canals$2, 500,000.

The latter will be 80 feet wide at the

bottom, 160 feet at the top, and will

carry 10 feet of water, raised 40 feet

from the river.

Lttmber East month Forestry
Manttfactufers and Irrigation re-

Endorse corded the meeting of

Forestry. the National Wholesale
Lumber Dealers' Asso-

ciation at the national capital, and more
recently the annual session of the Na-
tional Lumber Manufacturers' Associa-
tion was held in Washington on April
20 and 21. A warm interest in forest



1903 FORESTRY AND IRRIGATION

work was displayed and an address by
Gifford Pinchot, Forester of the U. S.

Department of Agriculture, was enthu-

siastically received and followed by an
interesting discussion. The attitude dis-

played was one fully in favor of forestry,

and a special committee on forestry

drew up the following report, which
was unanimously adopted by the Asso-
ciation :

'

' We recognize the wisdom of our
government in establishing the Bureau
of Forestry, and commend to all lum-
bermen a careful consideration of the

efforts now being made in the interest

of preserving and caring for our future

timber supply. We pledge our earnest

cooperation in every practical plan for

the better handling of our forest prop-

erties, and urge our membership to

labor with their respective state govern-

ments for enactment of such laws as

will tend to the fullest encouragement
of all practical reforestation effort.

'

' We most heartily endorse the great

work sought to be done by our national

government in the Appalachiandistricts,

and believe a careful study of the plans

under way there will greatly enthuse
all who seek knowledge of means for

bequeathing to posterit)^ some of the

rich blessings so freely bestowed upon
our own generation.

'

' We hereby endorse our hearty ap-

preciation of the great interest the Presi-

dent of the United States has manifested

in all questions relating to our industry,

and extend to the Bureau of Forestry

our thanks for its efforts in our behalf,

and especially to its efficient head, Mr.

Gifford Pinchot, for his address and the

many courtesies he has so graciously

bestowed."
Ira Carley, Chairman.

J. A. Freeman.
C. C. Yawkey.

The delegates to the convention vis-

ited the Bureau of Forestry, at the in-

vitation of Mr. Pinchot.

Tree Planting: A planting plan has re-

in Alabama. cently been prepared by
the Bureau of Forestry

for 1,800 acres of land in Cullman
county, Alabama, owned by Emil Ahl-

richs, and valued at from $1.25 to $3
per acre. The planting will be done in

several different localities in Cullman
count3^ Work will begin as soon as

growth ceases next fall, and will con-
tinue through the winter, except in

freezing weather. The first season's
work will include the planting of forest-

collected Loblolly Pine seedlings on a

tract of 160 acres of open woods. Two
hundred and eighty acres will be planted
with Chestnut and White and Post Oak.
A seed bed will be prepared for the rais-

ing of Loblolly Pine for a tract of 640
acres, as it is not considered advisable

to use much stock collected from the
forest.

The point upon which all this plant-

ing is based is that while immense quan-
tities of Loblolly Pine are being cut,

there is little or no reproduction, due
chiefly to annual fires set to improve
the pasture. Mr. Ahlrichs will have a

fire- patrol system, and will also treat a

tract of 640 acres to improve the natural

reproduction by the prevention of fires.

Labor may be obtained at $15 per

month ; hence the work can be done at

very small cost. It is calculated that

the planting will cost only from $2 to $3
per acre.

Loblolly Pine is to be planted for the

production of construction lumber.

Chestnut for posts and telegraph poles,

and Oak for railroad ties.

Forestry in William L. Hall, Chief

New Mexico* of the Division of Forest

Extension of the Bu-
reau of Forestry, has just returned from
a trip to New Mexico, made at the re-

quest of J. J. and H. J. Hagerman,
principal members of the South Spring

Ranch and Cattle Company, which owns
a big ranch near Roswell, in the Pecos

River Valley, one of the richest and best

irrigated regions in the territory. The
company wants to raise trees on a part

of its irrigated lands, both for fence

posts and for shade and ornamental pur-

poses. Mr. Hall made a planting plan

for 450 acres. The trees to be planted

for fence posts will be Hardy Catalpa;

those to be planted for shade and orna-

ment will be hardwoods, such as Black
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Walnut, Pecan, Green Ash, Basswood,
Horse Chestnut, White Elm, and Syca-

more.
There is no timber in this part of New

Mexico except the Cottonwoods that

have been planted there. Fence posts

of Sabine Cedar from the canyons of

western Texas are shipped in, and cost

15 to 20 cents apiece.

While in New Mexico Mr. Hall made
a preliminary examination of 200,000
acres of cut-over timber land owned by
William H. Bartlett, of Chicago. The
land lies on the east slope of the Rocky
Mountains, in New Mexico, about 50
miles southwest of Trinidad , and touches

the Colorado line. The land once bore

a good growth of Yellow Pine, but the

timber has been or soon will be nearly

all cut. Mr. Bartlett wants to grow
timber on it again, not only for the pro-

duction of lumber, but that it may ser\'e

as a private forest and game preserve.

Forest Fires. Already the reports of

forest fires are begin-

ning to appear in the daily press of the

country, and it seems that the deep
snows of winter are hardly melted be-

fore fires gain headway in the woods
and begin their careers of damage and
disaster. Michigan and Pennsylvania
have suffered severe loss, and a town in

Wisconsin has been destroyed.

Pennsylvania»—The worst forest fires

in the history of western Pennsylvania
were reported as burning fiercely April

30, as we go to press. They are in the
vicinity of Bradford, and more than
$[,000,000 worth of property is re-

ported as destroyed. At Watsonville
the town was hemmed in on all sides,

and the last message from there before
the telephone wires came down was
that there was no avenue of escape, and
that the people and place were doomed.
The people of Simpson were rescued
by a special train, but lost everything.
The oil wells in the neighborhood added
to the fierceness of the flames, and it is

feared that there was some loss of life.

The town of Mount Jewett was saved
by heroic efforts, though some buildings
were lost, and a number of lumber
camps and chemical factories are in

ashes. It is not known how the fire

started, but the woods have been burn-
ing for a week, being kept under con-

trol by fire- fighters until a southeast

gale fanned the embers into a torrent

of flame that carried everything before

it.

Michigan.—News received at Hough-
ton, April 28, reported that serious dan-
ger was threatened by forest fires on
the Michigan peninsula, in the neigh-
borhood of Ontonagon and Mass City.

The woods are dry, as there has been
but little rain, and at the time the
magazine goes to press a more serious

fire than that which destroyed Ontona-
gon in i8g6 is threatened. The flames
started from bush fires.

Wisconsin.—Dispatches from Ash-
land, dated April 28, report the de-

struction of the little town of Kimball,
rendering most of the inhabitants home-
less and destitute. Bayfield was se-

riously threatened, and forest fires,

fanned by a gale, are raging in the vi-

cinity of Ashland.

Prizes for By the generosity of

Essays on friends, the Iowa Park
Iowa Trees. and Forestry Associa-

tion makes the follow-

ing announcement of prizes offered to

residents of Iowa who may be interested

in the work which it is the purpose of

the organization to promote :

1. The Robert Douglas prize of $25,
to be paid to the person presenting the
best account of the native forest trees

of the state, their present distribution

and condition.

2. A not-yet-named prize of $25, to

be paid for the best essay on '

' Trees
for Iowa Farms."

3. A similar prize of $25, to be paid
for the best paper on the subject," The
Ornamentation of School Grounds, both
in City and Country."

4. A prize of two years' member-
ship in the Iowa Park and Forestry
Association to each high school in

Iowa, to be awarded to the member of

the senior class presenting at commence-
ment the best essay on the theme,
'

' What Can We Do to Make More
Beautiful Our Own Town ? '

'



I903 FORESTRY AND IRRIGATION 223

These prizes will all be awarded at

the next session of the Association, in

December. Instead of single prizes of

$25 each in the fir.st three cases, first

and second prizes may be given of $15
and $ro respectively. The prizes may
be paid in cash or in trees ready for

planting.

Papers must be submitted to the sec-

retary of the Association prior to No-
vember 30, 1903.

For further particulars address Thos.

H. Macbride, President Iowa Park and
Forestry Association, Iowa City, Iowa

;

Iv. H. Pammel, Secretary, Ames, Iowa.

Reclamation The engineers of the

Service in United States Geolog-

Nofth Dakota, ical Surv-ey are rapidly

taking the field in order

to continue field work in the various

irrigation projects authorized by the

irrigation law of June 17, 1902.

North Dakota is one of the states in-

cluded within the provisions of the law,

and as it has at present a considerable

fund at its disposal for the construction

of works, plans have been made to take

up active field work in the immediate
future. A number of engineers began
work in the state on the first of April,

studying the general topography and
investigating any irrigation projects

that may come to their attention. If

the preliminary examination warrants

taking action, field parties will be or-

ganized and active survey work prose-

cuted in order to obtain data for esti-

mates of cost. If these estimates show
that any particular project is feasible

—

that is, that the water supply is ade-

quate—that there is a sufficient area of

land available for irrigation, and that

the cost of bringing water to it is rea-

sonable, recommendations for construc-

tion will be submitted to the Secretary

^of the Interior for his approval.

The present investigations will be

largely confined to the western part of

the state and will consist of examina-
tions for the diversion of the main Mis-

souri River, although they will also in-

clude examinations of its tributaries in

the northern and southern parts of the

-State.

Forestry at The work of the De-
Michigan partment of Forestry at

Agfficttltural Michigan Agricultural
College. College, which began

with the current college
year, has progressed favorably. A four-
year course has been adopted by the fac-

ulty, and two seniors and three juniors
are taking the special work in forestry

this 5'ear, while 31 agricultural students
took the elementarj' work during the
winter term.

The equipment of the Department of

Forestry is already of such a nature that
students have decidedly good advantages
for making a general stud}'- of the
science of forestry. Special office and
class-rooms have been provided. For
demonstration purposes the Michigan
Agricultural College is fortunate in hav-
ing 3,000 acres of virgin forest in Oscoda
county and nearly 200 acres of wood-
lots on the college farm. Three acres

near the campus have been assigned for

use as a forest nursery. The college

campus contains over 600 native and in-

troduced species of trees and shrubs,

exclusive of an arboretum containing

1,200 trees, mainly of native species.

It is planned to convert, as fast as

practicable, one tract of 55.5 acres into

an arboretum.

Notes on Mr. Arthur P. Davis,

Reclamation principal engineer of

Service. the Government Recla-

mation Service, is mak-
ing a trip through the Pecos Valley,

N. Mex., in order to look up possible

irrigation projects for the consideration

of the national government. He will

also visit Arizona.

Mr. Morris Bien, of the Geological

Survey, is now on a trip through the

West, in order to consider the matter

of land titles in connection with the ir-

rigation projects recently sanctioned by
the Secretary of the Interior. Mr. Bien

will visit Salt I^ake City, Reno, Nev.,

San Francisco,, Portland, and several

points in Montana.
Mr. Charles H. Fitch, one of the lead-

ing engineers of the Reclamation Serv-

ice, has returned from Arizona, where

he spent six weeks in inspecting the
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work of government field parties along

the Colorado River.

Resolotions on The Colorado Forestry

Death of Association, at a recent

William N. meeting in Denver,
Byers* passed the following res-

olutions on the death of

Mr. William N. Byers, president of the

organization :

We, the officers and Executive Com-
mittee of the Colorado State Forestry

Association, hereby desire to express

our feeling of bereavement in the death

of William N. Byers, President of this

Association.

In view of the fact that this Associa-

tion was organized with William N.
Byers in the chair ; that he has been
constantly associated with it from its

inception, in 1884, till the present pe-

riod ; that he has ever been an effective

factor in its activity, and its President

much of the time ; that he was greatly

endeared to it, ever endeavoring to make
it beneficial to the people of the State

;

and also in view of a further fact

:

That as a private citizen his love of

silviculture led him to collect and plant

in the groimds of his home no less than
thirty-five different kinds and varieties of

deciduous trees, foreign to the Rocky
Mountains, thus doing more than any
other one person in Colorado to demon-
strate the adaptability of our climate to

practical forestry ; therefore be it

Resolved, That the cause of forestry

and our mountain forests have lost an
intelligent and loving friend ; that this

Association has lost an earnest advocate
and wise leader—one who laid broad
foundations and built well ; one who
sowed seeds of wisdom for future har-
vests—and though we unite our sorrow
with the public grief and a stricken
family, yet we rejoice in the nobility of
one who has builded along every avenue
of progress in the history of our city

and state ; the nobility of one whose
footprints are seen in every walk for the
betterment of our every-day life ; and
be it

Further resolved. That these proceed-
ings be spread upon the records of the
Association and a copy thereof sent to

the family of the deceased, and also that

copies be supplied the daily press of

Denver, the American Forestry Asso-

ciation, Washington, D. C, and the

International Society of Arboriculture,

Chicago.
(Signed) W. G. M. Stone,

[ lce-Preside?it.

Jabez Norman,
Secretary.

A. L. Fellows,
Henry Michelsen,
Helen L. Grenfell,
C. E. Wantland,
Platt Rogers,

Executive Comviittee

.

Pollution of A new phase of injurious

Irrigation pollution which has devel-

Canals. oped in connection with
some of the irrigating

canals near Greeley, Weld county,

Colorado, and which threatens to

become somewhat serious unless soon
controlled, has been forced upon the

attention of the hydrographers of the
United States Geological Surv^ey.

In the Greeley district there are sev-

eral large beet-sugar factories which
discharge the refuse of thousands of

tons of beets daily into the streams and
ditches of the neighborhood. This
refuse, in the form of a light gray pasty
substance, renders the water entirely

unfit for household and farm uses, and
covers the land flooded by it with a
malodorous deposit. It is likely that-

the matter will soon be made the sub-

ject of investigation in the hope of dis-

posing of this refuse in a manner equally

satisfactory to the manufacturer of the

beet sugar and to the farmer.

It ma}^ prove to be a fact that the

waste material from the beets can be
utilized as a fertilizer and so become a
valuable asset to the factories and a

benefit in.stead of a nuisance to the
farmers
The Greeley irrigation district,

founded largely through the influence

of Horace Greeley, is one of the first

irrigation enterprises developed by our
people in the West. The district has
been ver^^ successful, and is now a large
and growing community.
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FREDERICK HAYNES NEWELL,
CHIEF ENGINEER UNITED STATES RECLAMATION SERVICE.

FREDERICK HAYNES NEWELL, Chief Engineer of the Government Reclamation
Service, was born at Bradford, Penna., March 5, 1862. His education was received first

at Needham, Mass., and later at the Massachusetts Institute of Technology, from which
he graduated as a mining engineer and geologist in 1885.

Next he engaged in mining in Colorado ; later was an assistant in the Ohio Geological
Survey, and also did miscellaneous engineering work in Pennsylvania and Virginia, finally
joining the staff of the U. S. Geological Survey, where in 1S8S he became Chief Hydrographer.
In addition to his work at the Geological Survey, he was secretary of the National Geographic
Society, i892-'93 and iSgy-'gg. He was also secretary of the American Forestry Association
from 1895 until March, 1903, a position in which he rendered valuable service in advancing the
cause of forest protection.

Mr. Newell began his work under Major John Wesley Powell, the pioneer of the national
irrigation movement, and he has been actively identified with it for fifteen 3'ears. During this

time he has made a most exhaustive study of the water resources, not only of the arid region,
but of the entire country, and is to-day the recognized authority on questions relating to water
supply. To the investigations made under his direction nuich of the advance in irrigation in
the United States is due.
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It is a matter for congratulation that in the carrying out of the provisions of the National
Irrigation Act of June, 1902, the actual supervision of the building of the great irrigation

works falls into the hands of such a capable engineer. Mr. Newell has an intimate knowledge
of the arid regions of the United States, and through years of study and investigation he is better

prepared than any man in the country to locate and direct the building of great storage
reservoirs. Mr. Newell has considered the problem not only from an engineering standpoint,
but has also made a deep study of its economic and sociologic features. In addition to his great
skill as an engineer, Mr. Newell possesses a keen insight into business matters, and the people
are assured a careful and wise administration of the reclamation work.

Mr. Newell has rendered valuable service through his writings on irrigation subjects. His
annual reports on the hydrographic work of the Geological Survey have been of great value.

More directly connected with irrigation has been the series of Water Supply and Irrigation

Papers, prepared under his direction. These touch the question of irrigation and water supply
from every side, the results of experiments by the most capable engineers of the Geological
Survey. His most recent publication, "Irrigation in the United States," is the book of

authority on general irrigation matters in this country.

THE OUTLOOK OF THE TIMBER SUPPLY
IN THE UNITED STATES.*

BY

DR. B. K. FERNOW,
DIRECTOR NEW YORK STATE COLLEGE OF FORESTRY.

PART II.

IN the first paper we have seen that

the United States will have to rely

for its timber supply upon its own re-

sources and whatever its neighbor,

Canada, can spare.

If, as we shall see further on, it is

difficult to estimate our own home re-

sources, it is still more difficult, with so

vast and largely unsettled a country as

Canada. Yet a mere knowledge of phys-
ical geography and of the relation of

plant production to climate suffices to

discredit the extravagant claims some-
times made regarding the natural timber
supplies of that country.

The statistician of the Department of

Agriculture, at Ottawa, making a report
on the " Forest Wealth of Canada," in

1895, sums up the conclusions based on
a more or less exhaustive inquiry as

follows :

1

.

The first quality pine has nearly
disappeared.

2. Of second quality pine there is a

considerable supply.

3. Of other timber woods there is a
large supply.

4. We are within measurable distance
of the time when, with the exception of

spruce, as to wood, and British Co-
lumbia, as to provinces, Canada shall

cease to be a wood-exporting country.
As the statistician had, before the in-

quiry, held rather different views re-

garding the situation, it is not likely

that these deductions are radical.

As to the spruce supply, it may be
stated that an immense area to the north-
ward and westward, as far as Alaska,
contains this class of timber, but, as is

to be expected from soil and climate, it

occurs mostly in scattered open groves
of inferior development, and, while most
important for home consumption, unfit

for export and use in the arts, being in

that respect largely on a par with our
own Alaskan possessions.

In fact, in the eastern provinces the
true timber-producing area is bounded
toward the north by the Height of Land.
Beyond this natural limit there are only
along water-courses and in limited areas
stands which are capable of furnishing
lumber trees; the rest is posisbly pulp-

* Reprinted through the courtesy of the Forestry Quarterly.
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wood, which, as the drainage is north-

ward, away from market, will for a long
time remain unavailable.

Canada, with a scanty population, less

than six million at present, a country
whose climate and soil are largely fit only
for timber growing, the round 300 mil-

lion acres of actual or potential timber
land in the eastern provinces could be
made to supply a considerable amount
for export beyond home consumption.
But the same inattention to caring sys-

tematically for the reproduction and
protection of the timber crop which is

characteristic with us prevails in Canada
for the present.

Moreover, Canada can at any time
close the door to further exports. In-

deed, there is now a movement in that

direction. It has been ordered that all

logs cut on Crown lands shall be sawed
within the Dominion, and a strong effort

will presently be made to stop the export
of pulp logs from the Dominion. At
present this is mainly intended to pre-

vent the raw materials from being ex-

ported, instead of the manufactured
product ; but if at any time the reduc-

tion of supplies makes it desirable, such
restrictions can easily be further ex-

tended. We must, therefore, rely mainly
on our own stores, and on our own efforts

at home to secure the supplies for the
future.

We shall now have to find some answer
to the other set of questions, which con-

cern themselves with the chances for the

supply of these demands from home
sources.

First, as to the amount of virgin tim-

ber still untouched and ready for use,

we have really no knowledge, and only
conjectures are possible. Yet a not quite

unreasonable guess as to the probabilities

is possible, if we have some knowledge
of the forest area in different sections of

the country, and the usual average stand

per acre, and gather other indications

leading to a probability calculation.

The writer a few years ago ventured
such a calculation, having canvassed the

situation from many points of view, and
came to a statement of 2,300 billion feet,

B. M., still available, of which 1,400

billion was supposed to be coniferous

material. Although the census com-

piler is at great pains to show some of
the details of this calculation wrong and
below the truth, he comes finally to
the conclusion that the reported total

amount of timber held by lumbermen,
namely, 215,550 million feet, is " prob-
ably somewhat more than one-tenth the
amount now standing in the country,"
practically the writer's figure or less

;

and adding up the statements made re-

garding the standing timber of conifer-

ous material, only 1,100 billion feet are

found by the census compiler, as the

following tabulation of his statements
shows :

Billion feet, B. M.

Species.

Standing.
Owned by
lumber-
men.

300
50
100

50
65
300
125

75
25

?

46.5
16.4White Pine

Hemlock
Spruce (eastern)

Cvpress
Red Fir

6.8

8.6

6.6

23.8

24.6

Redwood
Sugar Pine
Hardwoods (one -half

oak)

14-3

3-9

30.0

The difference of the two estimates

would appear to lie mainly in the dis-

tribution of these suppHes, the writer

accrediting the Eastern States with less,

the Pacific coast with a larger supply.

The distribution of supplies is of con-

siderable importance commercially, for

it influences the location of manufacture
and the cost of transportation to market.

With the decrease of supplies in one re-

gion, a shifting of centers of production

takes place in another region.

The census brings an interesting map
showing the present distribution of the

lumber industry. The most intense

concentration of this manufacture is

found in the northern section of Mich-

igan, Wisconsin, and Minnesota; in the

middle west of New York and Pennsyl-

vania; in Maine and New Hampshire,

and on the Pacific coast in Washington,

and on a small territory in Oregon along

the Columbia River, while the centers
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of intensive production in the Southern

States are more widely scattered with

reference to shipping ports along the

coast and Mississippi River.

There are also tabulations showing

by geographical subdivisions the rela-

tive positions of the different territories

as contributors to the timber product

and the changes that have taken place

in this relative position, as far as the

defective census figures indicate. At
least the general tendency of this change

in the four principal sections may be

seen in this tabulation of the percentage

of total lumber production contributed

by them :

Years.
Northeast- Lake Southern Pacific

ern States. States. States. States.

1850... 54-5 6.4 13.8 3-9

i860. .

.

36.2 13-6 16.5 6.2

1870. .

.

36.8 24.4 9.4 .3.6

18S0... 24.8 •33-4 11.9 3-5

1890. .

.

18.4 36.3 15-9 7-3

1900. .

.

16.0 27.4 25.2 9.6

As supplies gave out, the Northeast-

ern States reduced their cut; as railroad

development increased, the Lake States

increased their cut until, in 1890, the

highest mark was reached and the de-

cline began ; the Southern States then in-

creased their cut in proportion. These
changes in location are interesting and
significant, but for our purpose of fore-

casting the future, we are concerned
only with the supplies as a whole.

Since, owing to change in the stand-
ard of the commercial log, owing to

closer utilization and to more careful

exploitation and manufacture, supplies
usually hold out longer than antici-

pated, it will be perfectly safe to accept
the writer's higher estimate, and yet
find the sittiation unsatisfactory. For
even if we double this estimate, it is ap-
parent that with a cut of forty billion

feet, increasing at the rate of at least 5
per cent per annum, we do not have 30
years' supply of old stock in sight, a
serious enough situation to make desir-

able a more serious, statesmanlike, and
businesslike consideration of the for-

estry problem than it has received
hitherto.

We admit that both the census com-
piler and the writer are mainly guessing

at the amount of standing timber, but
there are enough data at the basis of

these guesses to render them worthy of

consideration.

The census brings the information

that the stumpage on the lumberman's
holdings averages 6,700 feet, B. M., per

acre, or in the Eastern States an aver-

age of somewhat less than 5,000 feet,

and somewhat less than 25,000 feet in

the Pacific States. The compiler com-
ments correctly that '

' the average stand

of timber per acre, being that of selected

tracts owned by lumbermen is, of course,

higher than the average of the country
or state."

For the purpose of a possibility—not

any more probability—calculation we
may assume that the entire forest area

of the United States at one time, say
only fifty years ago, contained this aver-

age stand. With such extravagant as-

sumptions we may be justified in assum-
ing the area involved as 500 million

acres, the potential timber area deter-

mined by the writer, rather than the

700 million acres claimed by the U. S.

Chief Geographer, in which all waste
land is included, we would then find a

total original stand of 3,350 billion feet.

Assuming again that the consumption
of 40 billion at present has grown to

that amount by only a 3 per cent rate

(instead of the more likely 5 percent)
from the original figure, then w'e would
have had a total aggregate cut during
the 50 years of round 1,115 billion feet,

and if the increasing rate of consump-
tion continued, the balance would be
used up in less than 35 years.

The 250 million acres of farms cut

out from the forest, mostly wastefully

logged and largely burned in log-roll-

ing bees, may be assumed to have fur-

nished the requirements of the preced-

ing period.

These probability calculations merely
show that our guesses at the amount of

standing timber are not entirely unrea-

sonable, and the}' certainly lend color

to the assertion that unless verj' radical

changes in use and exploitation take
place, our virgin supplies will certainly

be used up within less than a genera-
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tion. But, to be sure, according to the

Chief Geographer, '

' timber growth in

the United States is certainly renewing
itself much faster than it is being con-

sumed."
The certainty in this respect it would

be even more difficult to establish than
regarding the standing timber, but a

probability calculation is here also pos-

sible by borrowing some figures from
the experience of a country where tim-

ber production is a well-established busi-

ness and accurate statistics are available.

In German state forest administra-

tions, comprising some 10 million acres

under good management, the produc-
tion of timberwood (over 3 inch) has
constantly increased in response to this

management, until now it may be stated

in the large average, with a rotation of

about 100 years, as 43 cubic feet per
acre per year, of which 50 per cent, or

round 22 cubic feet, are saw-log and
bolt size material. These figures must
be reduced by 15 to 25 per cent if pri-

vate and corporation forests are also

brought into consideration.

Hence, if we were to assume that in

the unmanaged wild woods of the United
States a production of 40 cubic feet of

useful wood and 1 5 cubic feet fit to sup-

ply saw material takes place, we w^ould

indeed be beyond reasonable expecta-

tion, especially since fire ravages thou-

sands of acres annually, and the young
growth at least is destroyed on them.
Again ruling out the waste and brush

lands, which either by nature or by ill-

treatment have become incapable of pro-

ducing any valuable timber growth, the

area on which such growth might take
place may be set down as not to exceed
500 million acres. With such assump-
tion the new growth would represent

7.5 billion cubic feet of log material

—

about our preseflt annual consumption.
Any one who is at all familiar with

the condition of the timbered forest areas

of the United States will readily agree

that not one-half the assumed produc-
tion takes place over this vast area. In
the untouched woods the natural decay
offsets the accretion, while on the culled

area, both in the old and young growth,
the larger portion of the after-growth is

of weed trees—not valuable timber.

Another way of approximating the
possibilities—not probabilities—is to as-

sume the reported stumpage on the lum-
berman's holdings, namely, round 5,000
feet,B. M., per acre in the eastern United
States, as representing the average ca-

pacity over the who^e forest area. Na-
ture has taken hundreds of years to pro-

duce this; but, assuming thesame stand
left to nature could be secured in 100
years, then the average accretion per
acre and year would be 50 feet, B. M.
This would not suffice to supply as much
as three-quarters of our present annual
requirements of lumberwood . And how
far are our premises below the proba-
bilities ?

Not that under good forestry practice

even a better average could not be ob-

tained, for the 50 feet, B. M., represent

about 10 cubic feet, forest-grown mate-
rial, while the German practice produces
at least over 16 feet of saw material per

acre per annum. In exceptional cases

on selected small areas as much as 90
cubic feet of saw material has been at-

tained.

But we have so far no forestry prac-

tice, no silviculture, no systematic re-

production. Not even protection of na-

ture's crop against the annually recur-

ring fires exists. And these fires, while

they may not destroy or even seriously

damage the old crop, as in many cases

and conditions they do not, they kill

with absolute certainty all the young
crop, and there is so far but little hope
that they will soon be stopped. What
incentive can there be for private inter-

est in spending money or foregoing im-

mediate revenue for a crop which is so

readily lost ?

We may as well wake up to tbe reali-

zation that our efforts to secure a more
rational treatment of our forest resources

and apply forestry in their management
are not too early, but rather too late;

that they are by no means sufficient;

that serious trouble and inconvenience

,a.re in store for us in the not too distant

future; that the blind indifference and

the dallying or amateurish playing with

the problem by legislatures and officials

is fatal.

We can, then, summarize the situa-

tion, which justifies the urgent need of
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the foresters' art in the United States,

from the point of view of supplies, as

follows:

(i) The consumption of forest sup-

plies, larger than in anj^ other country

in the world, promises not only to in-

crease with the natural increase of the

population, but in excess of this increase

per capita, similar to that of other civil-

ized, industrial nations, annually at a

rate of not less than 3 to 5 per cent.

(2) The most sanguine estimate of

timber standing predicates an exhaus-

tion of supplies in less than 30 years if

this rate of consumption continues, and
of the most important coniferous sup-

plies in a very much shorter time.

(3) The conditions for continued im-

ports from our neighbor, Canada, prac-

tically the only country having accessi-

ble supples such as we need, are not

reassuring and may not be expected to

lengthen natural supplies appreciably.

(4) The reproduction of new supplies

on the existing forest area could under
proper management be made to supply
the legitimate requirements for a long
time; but fires destroy- the young growth
over large areas, and where production

is allowed to develop, in the mixed for-

est at least, owing to the culling pro-

cesses which remove the valuable kinds
and leave the weed trees, these latter

reproduce in preference.

(5) The attempts at systematic silvi-

culture— that is, the growing of new
crops—are so far infinitesimal, compared
with the needs.

THE AMERICAN INDIAN AND IRRIGATION.

WORK BEGUN BY BUREAU OF INDIAN AFFAIRS
TWENTY YEARS AGO HAVING GOOD EFFECT
IN ADVANCING CIVILIZATION OF THE INDIAN.

ILLUSTRATIONS FROM PHOTOGRAPHS BY GEORGE BUTLER AND WALTER B. HILL, OF THE
BUREAU OK INDIAN AFFAIRS.

THERE are many who have a vague
conception of the Indians and

know there are such within the con-
fines of our country ; but few have con-
crete knowledge of them, either tribally

or individually, and still fewer know,
or can realize, the labor and effort that
has been and is being expanded to ad-
vance to a better life and make worthy
citizens of these wards of the govern-
ment.
When the Indian, turned from his

old-time occupations of the hunt, inter-

tribal wars, and the like, was forced to
protect himself from the invasion of the
foreigners, many of whom were not of

the better and more considerate ele-

ment, the government found if incum-
bent to overcome, collect, and hold on.
reservations set aside for the purpose
the different Indian tribes ; thus ad-
vancing as humanely as possible the
progress of civilization, while minimiz-
ing wars between invader and invaded
that were as replete with horrors as the

mind of savage and Christian could

make them.
Having curtailed their liberty, re-

stricted their territory of occupation,

which was often distant from their old

haunts, and imposed a new mode of life,

the self-created guardian found it in-

cumbent to issue rations, clothing, and
other supplies to mitigate physical suf-

fering threatening the Indians in their

new environment. Thus, of necessity,

was inaugurated this factor in the intri-

cate Indian policy, that has done more
than all else to retard and suppress the

development and advancement of these

peoples.

While there seemed no alternative

course, it would appear that the issu-

ance of rations and annuities was con-

templated to continue only so long as

the urgency of the case demanded. It

was to be discontinued just so soon as

the Indian became adapted to the new
order of things and could , with govern-
mental aid at first, become self-support-
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ing, independent, and equal to the de-

mands of the new life.

It must be remembered that the nu-

merous tribes of Indians, scattered from
the Atlantic seaboard westward to the

Pacific Ocean and from Mexico to the

Canadian line, speak different lan-

guages, hold and are governed by re-

ligious, civic, political, and social laws

and customs that differ as widely as do
their languages, excepting possibly the

law of hospitality. Thus it will be un-

derstood how a comparison of the tribes,

one with another, would be about as

reservations within the arid and semi-
arid region of the country where most of
them are.

Irrigation is no new matter with those
Indians in the southwest where crops
were raised by irrigation long before
the advent of the Spaniard. The relics

of reservoirs and canals, large and small,

built and used by the people of the cliffs,

the pueblos, and plains houses, are still

largely in evidence as to one source of

their subsistence. Some of these old

works are still in successful use, and
others of more recent construction by

W

AN Al'AClIlv UWUl^l^lXG OF A TYPE NOW FAST DISAPPEARING, FORT APACHE RESERVATION,.

ARIZONA. THESE INDIANS ARE BEING BENEFITED BY GOVERNMENT IRRIGATION.

futile as an effort to measure with the

same yard stick an African, a Chiua-
man, and an Eskimo. And also it can
be seen how impossible it would be to

devise a policy that would be applicable

to all.

There has long been evidenced a de-

sire to induce the Indians to give up the

old nomadic camp-life of forest and
plain and turn to agricultural pursuits

that would entail permanent dwellings

and tend to self-support. Therefore ir-

rigation has been considered as a means
of affording farms for those Indians on

the Indians of the past and present gen-

erations are also large factors in the life

of these people. It was but a matter

of course, then, that the government
should as long ago as the sixties, if not

before, consider a policy already form-

ulated and in force.

Just so soon as the conditions were

favorable and the demand for farms or

small cultivable areas has been made by
the Indian with apparent good faith,

the government has endeavored to ex-

tend aid in the building of the necessary

ditches. Sometimes no pecuniary as-
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IRRIGATION FOR THE NAVAJOS, WHEATI-IEI.DS CREEK L>1TCH, ARIZONA. IHib CANAE WAS
BUILT BY INDIANS.

HEADWORKS OF WHEATFIEEDS CREEK DITCH, BUIET BY NAVAJOS UNDER GOVERNMENT
SUPERVISION.
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sistance could be given, and in many
cases the Indians took matters in their

own hands, building ditches to the best

of their ability; some proving successes,

others failures.

It was as difficult in the early days
as now to secure money appropriations
for an unknown project. This, in con-

junction with the few and modest de-

mands made for irrigation systems on
Indian reservations at that time, may
account for the slow though steady
growth of a policy that has been proven
wise without having to its discredit any
big or costly experimental blunders.

During later years the further en-

croachment of the whites, the increasing

aridity, the gradual doing away with
the baneful ration system, the com-
mendable allotting of lands in severalty,

the progress and advancement of the
Indian through natural and educational
channels, and his awakening to a fuller

realization of the new conditions, coup-
led with a natural desire for existence
and welfare, are all tending to increase
his demands for arable lands, for homes,
for a chance to become self-supporting
and independent. Urgent pleas are

coming now from all the reservations

within the arid region, and they call for

irrigation works of greater magnitude
than were formerly thought of. To
carry them out will necessitate expendi-
tures in excess of amounts that have
heretofore been appropriated, since the
limitations and restrictions are such
that the Indians cannot undertake the
work unaided. To make a success of

it a plan of procedure will have to be
elaborated from the methods of the past.

In the old days, when the need for an
irrigation ditch was apparent and its

utility reasonably assured, usually the
government agent urged the Indians to

construct it, detailing to their assistance

any of his available employes, and aiding
them in whatsoever manner he could.
Sometimes an increased ration or an
extra article of issue was the incentive

to labor; in some cases a small daily

wage was paid, while in the non-ration
tribes an issue of food was nearly always
responded to.

Sometimes a little money could be had
to pay for the running of a level line by

some local surveyor, if such could be
found in the region. Often the grade
or fall of the ditch was determined by a
carpenters' level and a long, straight-
edged plank, by a wooden triangle and
a plumb bob, or by digging or plowing
a small furrow for a short distance and
running water into the little channel.
While most of these early ditches were

crude makeshifts, resembling the little

acequias of the Mexicans, they have
served their purpose and done good
work.

In later years both individual and
communal farming among the Indians
have greatly increased, and the demands
for more and larger arable tracts has
necessitated the undertaking of larger,

better, and more permanent irrigation

works. When a meritorious case is

presented a local engineer is sometimes
secured to make an examination and re-

port on the scheme. If it is found feasi-

ble, he may be continued on the work
to direct it to completion, or one of the
superintendents of irrigation, in the
employ of the Bureau of Indian Affairs

of the Department of the Interior for

such work, may be assigned to it.

While the object is to give the Indian
productive farming land, it has been the

custom, with very few exceptions, to

employ him in every way possible on the
work. The idea is to give him manual
training, to teach him to build and care

for a ditch, to create a market for his

labor, and make him work for a daily

wage, even though he be paid to work
for his own advantage. Under such a

system it has been possible to do most
of the work with Indian labor, and only

such material as the reservation could

not furnish has been bought, and such
skilled labor as the Indian could not do
has been hired. As a rule the Indian

has proved an apt and willing pupil,

doing as good and as much work as

white employes in like occupations, and
is reliable and trustworthy.

In some instances money has been
secured for the construction of these

irrigation systems by small annual ap-

propriations for the past few years, or

by special appropriation to some par-

ticular scheme, or by tribal sanction

for the application of their own funds.
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CROW INDIANS AT WORK WITH SCRAPER TEAMS, liH.noRX CANAL, MONTANA.

Photo by D. S. Cole, Hot Springs, S. D.

HEADGATE AND PART OF CANAL, BIGHORN RIVER, MONTANA. THIS CANAL ON THE CROW
RESERVATION IS THE LARGEST AND MOST IMPORTANT OF THE INDIAN

IRRIGATION WORKS NOW UNDER WAY.
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A SNOW PICTURE OF RESERVOIR NO. 2, FORT LEWIS INDIAN SCHOOL, COLORADO ; BUILT BY
INDIAN LABOR, UNDER DIRECTION OF WHITE MEN.

^,^:^^^g^

i^'4l:..:f5t|Bt,Mrs^?nt iltli ^.•; -'^^ .tmI f
' '^^\

IRRIGATED FIELD UNDER INDIAN DITCH, SHOSHONE RESERVATION, DUCK VALLEV, WYOMING
;

AGENCY AND SCHOOL BUILDINGS IN THE BACKGROUND.
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In this last way was made possible

the undertaking on the Crow Reserva-

tion in Montana of the largest, best

planned and executed irrigation S3^stem

that we have among our Indians. The
last and largest ditch of this system, the

Big Horn Canal, is now nearing com-
pletion. It has a bottom width of 30
feet at the head, banks to safely carrj'

about 7 feet of water, a length of 35
miles, and is capable of irrigating about

35,000 acres of excellent land.

There are quite a number of smaller

ditches built during recent years that

are constructed according to modern
and approved methods, and which are

doing considerable good. Still other

and larger systems are now under con-

sideration. That these are and will be

profitable to both the Indians and the

government is well proven, for it gives

the Indians occupation and a source of

livelihood during construction that war-
rants the abolition of the ration system
for those engaged. By the time the

ditch is completed they have had a train-

ing that prepares them for the cultiva-

tion of their little farms, and it is reason-

able now to expect them to labor for

existence.

As to the policy of irrigation being
one of the greatest factors for education
and civilization of the American Indian
there can be no question. The build-

ing of irrigation works on a reservation,

bringing land otherwise barren and
profitless under the most favorable con-
ditions for agriculture, affords an op-
portunity of inestimable value to the
tribe to become independent, an offer

they are quick to take advantage of.

Government control and direction of

the works cannot, however, be with-
drawn for years, or until such time as

the Indian is advanced sufficiently to in-

telligently cooperate for the best devel-

opment of communal works, to place
reliable and capable members of his own
tribe in charge of the canals, and to

subserve personal interest to the good
of the whole.

Indian irrigation is therefore a prob-
lem that is yearly growing to larger pro-

portions, demanding more money, more
work, and greater care in the inception,

construction, and subsequent control of

the different projects ; and only b}' its

aid, in conjunction with the allotment
of lands, can we hope for our red broth-
er's evolution to worthy citizenship.

CRATER LAKE NATIONAL PARK.

A DESCRIPTION OF THE REGION AND OF THE SHEET
OF WATER WHICH FORMS ITS CHIEF ATTRACTION.

J. MAYNE BALTIMORE.

THE Crater Lake area, the subject

of this article, records in titanic

strokes the graphic story of the rise

and fall of a wonderful volcano, leaving
behind it one of the natural wonders of

the world.

The actual history of Crater Lake as

known to man dates back onh' a com-
paratively few years. Twenty years
ago the general public was unaware of

its existence and the first official rec-

ognition came in 1885, when it was
proposed as the center of a national

park ; no law was passed, though Pres-
ident Cleveland set aside by proclama-
tion ten townships in the region, which
were later included in the Cascade
Range Forest Reserve. From that
time interest languished except for
sporadic outbursts of enthusiasm at the
accounts of some hardy explorer, until

the Mazamas, the well-known moun-
taineering club of Portland, Oregon,
took an interest in the lake, and in the
summer of 1896 held their annual
meeting on its rim, and named the
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:^
EAST PALISADE OF ROUND TOP, CRATER LAKE. THIS GIVES AN EXCELLENT IDEA OF THE

PRECIPITOUS SHORES.
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mountain which once rose on the site

of the lake after their organization.

In many ways the mountain, no longer

in existence as such, is worthy of

greater consideration than the lake

itself, and Mount Mazama, whose name
appears in no atlas, has been provocative

of widespread scientific interest and
discussion.

Crater Ivake has long been an object

of interest to the Mazamas, who in 1896

explored the whole area now included

in the Park, an area remarkable for a

score of wonders even without the lake

which gives the name and crowning
feature. Union Peak and Mount Thiel-

sen, culminating volcanic points of the

Cascade Range, are remarkable them-
selves ; there are wonderful canyons
through beds of brilliantly colored

lavas, creeks and cascades of great

beauty, vast timber belts, and plateaus

and valleys containing grassy meadows
of a greenness almost unimaginable.

In the midst of these wonders, like a

jewel of great price, is set the sapphire

clearness of the lake, a gem in its per-

fection.

Yet it must not be supposed that the

lake is small. It is apt to appear so

from the bigness of its surroundings,

but in reality it has a surface of more
than 20 square miles, being roughly
circular ; its widest diameter is 6^ miles

and the narrowest about 4^. This
shows it to be larger than any of the
Saranac Lakes, in the Adirondacks, or

Ivake Drummond of the Dismal Swamp,
in Virginia. Its wonderful character-

istics are its precipitous sides, rising in

sheer cliffs in most places from i , 200 to

2,000 feet from the surface of the water,
though at some points the slopes are
less abrupt. Yet at no point will a
stone started at the top of the rim be
apt to stop before it plunges into the
water below, carrying with it a minia-
ture landslide from the talus slopes.

Near the west shore of Wizard Island a

volcanic cone rises 845 feet above the
surface of the water and contains a well-

defined crater 250 feet in diameter and
80 feet deep.

The walls of the lake are as precipi-

tous below the water line as above, and
descend to a depth of at least 2,000 feet,

proving it the deepest fresh water on
the Western Hemisphere. Where all

the water comes from is a mystery. The
precipitation and the streams from melt-

ing snow which empty into it from the

very limited drainage area cannot ac-

count for so much water, and the tem-
perature records seem to prove that there

is no subterranean inflow. There is a

fluctuation of about four feet between
the recorded high and low water marks
of the lake, the rising of the water being
in some measure affected by the banks
of snow which drift over the precipitous

rim in the winter. Most of the lower-
ing of the water level can be accounted
for by evaporation, but a certain amount
must escape by percolation, though it

must be at some distance and through
tortuous channels, as there is no water
in the immediate vicinity which issues

from the ground with greater force than
that of an ordinary spring. A direct

outlet would jet forth with considerable

violence from the great pressure. The
animal life of the lake is represented by
minute crustaceans, the most numerous
of which is Daphnia pulex pulicaria.

There are a few trout artificially intro-

duced from Klamath Lake.
Mere words of description are, how-

ever, cold and inadequate. The lake

has a beauty and grandeur all its own,
inspiring an enchanting spell of wonder,
which to be realized can only come from
a visit to its borders and long looks over
its clear blue waters. The shores are

most brilliantly colored lavas, slags, arid

tuffs, their many hues glorified and
magnified in long kaleidoscopic reflec-

tions on the rippling surface of the lake.

But marvelous as the lake itself is,

there is another and perhaps greater

feeling of wonder when the imagination
contemplates the changes which must
have taken place in the past to produce
the spectacle of the present. Mount
Mazama, although existing only as a

name today, was at one period a peak
which outrivaled any others of the Cas-

cade range. Its history is not a matter
of conjecture, but one which has been
read with painstaking care by govern-
ment scientists from the unmistakable
geologic evidences everywhere present.

From a short distance away the mountain
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A BIRDS'-EYE VIEW OF CKATKR LAKE, FROM A REI.IEE MAP.

MAZAMA RESTORED. FROM A DRAWING OF IT AS IT MIGHT APPEAR.
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which holds the lake appears to be a com-
paratively level table-land , containing ir-

regular heights rising from the serrated

peaks of the crest of the Cascade Moun-
tains. Its outer slopes, with well-marked
lava-flows and glaciated canyons, con-

forms in general appearance to that of

Mount Shasta, across the border in Cali-

fornia, with the exception that Shasta

rises through even slopes from a com-
parativ^ely low base, while Mazama rises

among mountains approximating a

height of 8,000 feet. At this height

the diameter of Shasta and Mazama are

about the same, and it is fair to suppose
that above this point the latter peak
rose at least as high and probably higher
than California's grandest mountain.
On a conservative estimate no less than

17 cubic miles of material above the

present rim of the lake remains to be
accounted for. Two theories have been
advanced ; one, that the mountain, at

some mighty convulsion, literally blew
its head off, leaving the hole which the

water now fills. This theory is appar-
ently borne out by the wide area over
which pumice and ashes have been
thrown, certainly from this now extinct
volcano, and at the time of a great erup-
tion. The second theory, and, on the
whole, the more tenable one, is that the
depression was produced by a subsidence
of the top of the mountain. The princi-

pal argument against the first theory is

that the sides of the lake are not torn
to fragments as they certainly would
have been had such an explosion taken
place, and there are generally not suffi-

cient evidences in the surrounding
country that such a monstrous cata-
clysm could have taken place. The
theory that the top of the mountain
collapsed is borne out by the fact that
some of the lava flows of the rim are
bent backward into the depression and
are so broken off that it seems probable
that the sinking took place while they
were yet in a molten state. Subsequent
activity built up the volcanic cone of
Wizard Island in the great caldera
which was left. A contractile cooling

can not account for the loss of so great

a mass of matter, nor has there been
found any vent below the level of the
bottom of the lake, where there has
been an escape of volcanic material

which would compensate for the mass
of the top of the mountain. But the
fact that the mountain once existed is

sufficiently established by the config-

uration of the slopes, although the
material which once rose majestically

in the air to a height of more than.

14,000 feet has not been altogether ac-

counted for.

Such, in brief, are the principal facts

connected with Crater Lake and its

origin. Although difficult of access at

present, the shortest route calling for

some 80 miles of hard staging after

leaving the railroad at Ashland, Oregon,
the region is destined some day to be-
come a well-known and often-visited
'

' public park or pleasure ground for

the people of the United States," ac-

cording to the words of the act of May
22, 1902, establishing it. The area

embraced within the park limits

amounts to 249 square miles. Even
without the lake it would present a

wonderful field, not only for the tourist,

pleasure- seeker, or sight-seer, but for

the scientist, whether interested in the

flora and fauna of the region or the
geological or mineralogical aspects.

No embargo will be placed on such
visitors, and everything will be done
for their convenience and comfort.

But the Secretary of the Interior, in

connection with the Secretary of War,
will prevent all wanton depredation,

and game and fish will be rigidly pre-

served. Special care will be taken ta
prevent forest fires, and this should
render the region immune from what
has lately proved to be the most de-

structive scourge of the forests of the
Northwest. This latter precaution
against wanton depredation of the for-

ests will help to preserv'e a wonderful
forest of Sugar Pine, in the midst of a

belt of timber which is known the world
over.



A MEDICAL AND SURGICAL OUTFIT FOR
FORESTERS.

DR. JOHN GIFFORD,
NEW YORK STATE COLLEGE OF FORESTRY.

THE ordinary medical and surgical

emergency outfits, as prepared
by drug houses for parties living in

regions far away from physicians and
drug stores, are for several reasons un-
satisfactory for the forester. Many of

these outfits contain drugs of doubtful
medicinal value. Some contain drugs
which should never be placed in the

hands of others than regular physicians.

Others lack the common but efficient

household remedies with which men of

ordinary intelligence and experience are

familiar. Many contain drugs which
are never used, and none familiar to the

writer seem especially fitted to the needs
of men living for several weeks in re-

mote districts.

In cases of illness it is, of course,

always proper to call in a physician
;

but the backwoods doctor is often so

far behind the times that one is safer

without his services. In cases of light

illness a doctor is very often an unnec-
essary expense.
Whether doctors are available or not,

it is nothing short of criminal negligence

to send a party into the woods for a

considerable stay without an emergency
outfit.

A careful, intelligent member of the

party should be given sole charge of

the emergency kit. He should adminis-

ter medicines and order more when one
or more articles are exhausted. This
should be done at once, because the

most useful articles are the ones first ex-

hausted. Many expeditions have with
good intentions started out with com-
plete emergency outfits, but which,
owing to lack of replenishment and
care, soon became useless impediments.

It should always be borne in mind
that to the sick and wounded fiist aid

is the important aid. Serious illness

and even death may be averted by doing
the proper thing at the proper time.
This aid is often slight and of such a
nature that a thoughtful, intelligent

person can give it as well as an expe-
rienced physician.

I have had charge of an emergency
outfit for several years. This has un-
dergone and is still undergoing change.
A lot of medicines recommended by
doctors whom I have consulted have
been discarded and only those are car-

ried which I have found most useful.

Other persons might prefer other kinds,
for in matters of this nature there is

ample room for diversity of opinion. I

have been frequently asked for a list of
the materials in my chest. I give it

below for the benefit of those in need
of such an outfit.

I. A pocket Cyclopedia of Medicine and
Surgery, by Gould and Pyle.

II.* Quinine, 2 gr. pills. For malaria, fever,
cold, and general tonic. As a general tonic
and preventive against malaria, one after each
meal.

III. Anti-malaria. Quin. sulph., ij^ gr.

;

acid arsen., ^'^ g''-
!
powd. capsicum, y^ gr.

Two every three hours for chronic and acute
malaria.

IV. Oil of citronella. Since malarial fe-

vers are transmitted by mosquitoes the damage
of infection is much reduced and comfort se-

cured by the free use of this oil on face and
hands. The genuine should be used, and not
cheap, ineffective substitutes.

V. A. S. and B. pills for chronic constipa-
tion. Aloin, i gr. ; strych. sulph., eVgi"-! ct.
belladonna, yi gr. Two tablets at night for

torpid liver and as a laxative in chronic con-
stipation.

VI. Excellent laxative. Ext. cascarasag.,

I gr. ; ext. nux vom., y% gr., ext. belladonna^ ],%

gr. ; ipecac powd., % gr.
;
podophyllin, yi gr.

One to three at night.

VII. Calomel, !4^ grain. One every two
hours until cathartic action is produced, fol-

lowed by seidlitz powdt-r or epsom salts, for

biliousness and torpid liver.

* These doses are for adults only.
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VIII. Seidlitz powder.
IX. Epsom salts.

X. Sun cholera mixture. Tr. opium, 3 min.

;

tr. rhubarb, 5 min.; tr. capsicum, 5 min.; spt.

peppermint, 5 min.; spt. camphor, 5 min.
Indicated in diarrhcea attended with profuse
watery discharges and prostration. One to two
every three or four hours or as needed.

XI. Calomel and capsicum comp. for diar-

rhoea with cramps. Calomel, ys gr. ; morph.
sulph., Jg gr.

;
powd. capsicum, j\ gr.

;
powd.

ipecac, 3V gr-; camphor, j\ gr. One every
hour or two as necessary.

;>; XII. Ivime-water tablets. For acidity and
'

' nausea. In the mixture known as carron oil

(a lotion of linseed oil and lime water), excel-

lent for burns and scalds.

XIII. Phenacetine, i gr. , five at a dose, re-

peated as necessary, for neuralgia, rheumatism,
and headache. Excellent in headache and
neuralgia in combination with caffeine.

XIV. Cold in the head. Camphor, X gr-

;

quin. sulph., ^ gr.; morphine sulph., 6^4 gr.;

atropine sulph., g^L^ gj-. ; ext. glycyrrhiz, }4
gr. One to two ever}' half hour or so.

XV. Liniment tablets. Camphor, capsicum,
ext. belladonna aa, 6}4 grs. Dissolve one
tablet in one oz. alcohol.
XVI. Brown mixture comp. for coughs and

colds. Ext. licorice, 25 gr- ; camphor, jL gr.

;

acid benzoic, ^^-^ gr. ; oil anise, gV min.; opium
powd., sV gr-; tartar emetic, yiy gr. Dissolve
one in the mouth every half hour, stopping as
the symptoms lessen and the cough becomes
free.

XVII. Olive oil.

XVIII. Camphor.
XIX. Leadwater and laudanum tablets.

One tablet to one oz. of water. For sprains,
bruises, and poison due to sumac.
XX. Carbolized vaseline. For all kinds of

skin abrasions and wounds.
XXI. Sulphur and ichthyol ointment for

skin diseases and all parasitic skin affections.
XXII. Blue ointment (poison). Forchronic

ulceration and animal parasitic affections of
the skin. Excellent for the prevention of rust
on fire-arms.

XXIII. Zinc ointment. For skin diseases
and chronic sores.

XXIV. Potass, permanganate, 2 grs. Anti-
dote to morphia. Useful when locally applied
in bites of poisonous snakes and insects.^ XXV. Corrosive sublimate. One tablet to
one pint of water makes a solution of i : 1000.
Valuable germicide. Tablets should be colored
green and stamped with the word "poison "

XXVI. Fomialin. A 40 % aqueous solution
of the gas fdf-maldehyde. A powerful disin-
fectant and deodorant. Weak solutions (0.5 % )may be used as gargles and mouth washes and
stronger ones (2>^ %) as lotions for skin dis-
eases Formaldehyde is manufactured from
wood alcohol.

_J^ XXVII. Aristol, a valuable antiseptic pow-

der, combination of iodine and the oil of thyme;
free from disagreeable odor ; excellent dusting
powder for ulcers, wounds, and skin diseases

;

with vaseline as a base, excellent for the poison
due to sumac.
XXVIII. Iodoform, an antiseptic powder

conmionly used on wounds, ulcers, and skin
diseases

;
possesses a disagreeable odor.

XXIX. Iodine, used locally in the form of
tincture for sprains, bruises, chronic rheuma-
tism, etc.; used only locally in the form of
tincture or ointment ; applied as a paint with
a camel-hair brush.
XXX. Anaesthetic. Camphor, ^ gr. ; mor-

phine mur., T.Lgr.; oil cajeput, -^\ min. One
every hour for relief of pain and diarrhoea.
The oil of cajeput is distilled from the leaves
of the fever tree of the East Indies. The sci-
entific name of this tree is Melaleuca leucaden-
dron.
XXXI. Trional, 5 grs. to produce sleep.
XXXII. Brandv, difficult to keep in stock.
XXXIII. Alcohol.
XXXIV. Ammonia.
XXXV. Turpentine.
XXXVI. Glycerine.
XXXVII. Linseed oil.

\ XXXVIII. Ground mustard for plasters.
XXXIX. Ground flaxseed for poultices.
XL- Castor oil.

XLI- Surgical outfit and sundries : Cheese
cloth and red flannel for bandages ; absorbent
cotton

; 2 certified fever thermometers ; sur-
geons' soap ; scalpels and tweezers ; needles
and ligatures ; metric glass graduates ;

'/ doz.
pipettes

; Yz doz. assorted camel-hair pencils
;

adhesive plaster ; nmstard leaves ; bandage
scissors

; small glass syringes ; one hot-water
bag

; one fountain syringe for enemas
; one

rubber bandage
; one pair thin leather anklets.

It is interesting to note that two of
the most important drugs in the above
hst, quinine and camphor, are tropical
forest products.

Instructions in reference to the use
of these medicines may be found in
Gould's Pocket Medical and Surgical
Dictionary.

The cost of the outfit depends, of
course, upon the amount needed, which
depends in turn upon the size of the
party. Of some of the drugs only small
quantities are needed. Phenacetine,
aristol, and trional are expensive. The
other drugs recommended are compara-
tively cheap. As near as can be easily
estimated, $20 will purcha.se an outfit
sufficient for a party of considerable size
for one season.



GENERAL PRACTICE OF IRRIGATION IN
THE UNITED STATES.

APPLICATION OF WATER TO FARM CROPS COM-
ING INTO USE IN ALL PARTS OF THE COUNTRY.

BY

LESLIE HARRISON.

WHILE the idea of irrigation farm-

ing is associated in the minds of

most persons with the arid and semi-

arid regions of the West and Southwest,
it must not be supposed that such oper-

ations are by any means confined solely

to those parts of the United States. It

is true that a large portion of the terri-

tory of this country lying west of the

looth meridian is within the arid re-

gion and agriculture must there be car-

ried- on by irrigation; and the great fer-

tility of the soil in connection with the

scientific application of water permits

an intensive farming whose returns far

exceed those of the ordinary '

' dry
farming," where agriculturists have
to depend on what has been face-

tiously termed "the old-fashioned rain

method." Yet granting this fact of

greater returns, and granting also the

fact that the irrigation problems now
most urgently before the country relate

for the greater part to the reclaiming

of arid America," it must still be ad-

mitted that there is a large and con-

stantly increasing field for the practice

of irrigation in the eastern and what
are known as the humid sections of the

country.

The last census shows that irrigation

is used in practically every state of the

Union, from Maine and Florida on the

east coast to Washington and southern
California on the west. In the East
the greatest advantage, except perhaps
in the cultivation of a few intensive

market crops, lies in the use of irriga-

tion to save crops at critical moments of

their growth when a prolonged drouth
threatens a complete destruction. Often
in such cases comparatively inexpen-

sive works will save a great deal of

money and prevent crop failures and
total losses.

Another reason why the West and
the West only is considered the prov-

ince for irrigation comes from the fact

that while many eastern farmers irri-

gate their land, they do not seem to

consider or name it as such, although
any artificial application of water comes
under this head. It can thus be seen

that there would be some difficulty in

getting at the details of irrigation in

the East, where a farmer who digs a

trench for the application of water to a

plot of strawberries or celery does not

in his own mind formulate the thought
that he is doing exactly the same thing

which marks as distinctive the agricult-

ure of his brother farmer of the West.

He realizes, nevertheless, the great

value of such application of water, and
the wonder is that with such realization,

following an experience with a certain

small crop, he does not increase the

practice to cover greater areas of land.

In Maine the area under irrigation

is small, and the water is for the most

part pumped from wells. The cost of

the irrigation system in use in 1899 was

$127.65 per acre, and the value of the

irrigated crops was $150.29.

Massachusetts' irrigated truck farms

are fairly well known, and it is said

that the first irrigation ditch in Amer-
ica constructed by whites was in the

neighborhood of Boston. The cost of

irrigation was $109.55 a"d the value of

products was $241.24 per acre. One
farmer reported an income of $11,000

from four acres, part of it being under

glass.

Connecticut has four times as much
land under irrigation as all the rest of
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the New England States have, the cost

of the plants averaging about $35 per

acre irrigated.

Rhode Island has some irrigation

systems, with a cost of about $75 per

acre.

New Jersey shares with Massachu-
setts in the general reputation of having
the most valuable irrigation properties

of the states of the Atlantic seaboard.

At a cost of $36 per acre for irrigation,

the crops under such cultivation yield

$126 per acre, and land under irriga-

ting is valued at $155 an acre. New
York's average cost per acre for irriga-

tion is $35.54, and the value of the

product is $95. Some crops on irri-

gated lands in this state are valued at

$260 an acre. In Pennsylvania, where
irrigation in some form has been prac-

ticed for at least 100 years, the acreage

principally watered lies in the south-

eastern part of the state, with hay as the

principal crop, with a value of 23.64
per acre. It must be admitted that

with a system involving any consider-

able expense, the irrigation of this crop

in the east does not give adequate re-

turns, especially as compared to the

results obtained in the irrigation of

small fruits and garden truck.

The states just south of Mason and
Dixon's line have but lately taken up
the possibilities of irrigation, and those

who have tried report that there has

been a great deal of prejudice to over-

come among neighbors and others out

of sympathy with "new-fangled" ways.

Yet in spite of this and other drawbacks
there have been encouraging reports of

the results of irrigation in Virginia, most
of the advantage coming from the ability

to save a crop in time of drouth. Irri-

gation on tidal streams in the Carolinas

has been in use for some time, Geor-
gia planters have taken up irrigation

under much the same conditions that

prevail in Virginia, and considerable

success has followed the installation of

plants. On 400 acres near Rome, Ga.,

valuable crops have been saved by
timely application of water, and the

practical demonstration of the value

accruing in such a case will likely be

followed by extensive additions to the

works now completed. Irrigation does

not occupy a very important place in

the agricultural development of Ala-
bama, but the acreage devoted to the
growing of earlj- vegetables for northern
markets is increasing and the product
from such irrigated land is valued at

$121 per acre, with an installation cost

of $60.
When we come to Florida we find

irrigation on an extensive scale and
playing a relatively important part in

the productivity of the land. Indeed,

in 1899, Florida ranked first in acreage

irrigated, cost of plants, and value of

crops raised among all the states of the

humid area. The usual cost of irrigat-

ing plants for general crops is about $50
an acre, and although the policy of arti-

ficially supplying water dates only from
1888, the results have been so uniformly
satisfactory that the number of irrigators

has increased steadil}^ year by year.

When the " freeze" of 1894-95 brought
failure to many orange growers, and the

increasing risk from this source became
apparent, many farmers turned their

attention to raising early fruits and vege-

tables for the northern markets, and
this gave another impetus to irrigation.

The water supply is drawn from a com-
paratively high artesian water table,

which seems to underlie the entire state,

and in many cases there is no cost what-

ever for pumping. The most expensive

systems in the state irrigate 250 acres of

tobacco at a cost of $145 per acre, rais-

ing a crop worth $365. Of the Atlantic

states Florida is the only one whose
irrigated areas are counted in thousands

of acres. The average cost for plants

is $101.52 per acre and the value of

products $303.95.
lyouisiana, another state in the humid

belt, at present rivals Florida through

the recent growth of the rice industry,

due mainly to irrigation. It is claimed

that during the past year more money
was spent in this state on irrigating

canals and other works than in any

other in the covmtry. The acreage in

this state and eastern Texas in irrigated

rice amounts to nearly 200,000. For a

long time '

' Providence '

' rice was the

only kind grown, " Providence " being

another name for rain ;
but it was not

always a profitable crop, and irrigation
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was adopted to completely insure good
returns. With comparatively low costs

and easy lifts for the pumps used to

raise the water from streams and wells,

this region has proved extremely profit-

able for irrigation, and large amounts
of capital have been invested.

Missouri, Michigan, and Wisconsin,

all within the humid region, are more
and more using irrigation for vegetables

and small fruits, and chief among these

products are strawberries and potatoes,

the yields being enormously increased,

both in quality and quantity. In the

case of strawberries in Missouri, in an

exceptionally bad season, many old

plants died without sending out runners,

but in all cases it was found that irri-

gated plants developed strong crowns,

thus ensuring crops for the ensuing

year. The effect of serious drouth on
fruit trees and nursery stock was largely

offset by irrigation, and the serious

check, from which many trees do not

fully recover for several years, was
avoided.

The great distance from eastern to

western Texas brings us well into the

arid region of the country, and, as we
have said, the greatest irrigation inter-

ests of the country center about the

newer states of this area. For a long
time there was some difficulty in over-

coming a natural fear on the part of the
eastern farmer lest the opening up of

these marvelously fertile regions by the
application of the needed water should
tend to lower the values of his own farm
products. But it has been ably pointed

out by Secretary Wilson and others, that

the greater development of the West
means a consequent development of

many lines of industry, and an industrial

expansion which will create home mar-
kets for the goods of the eastern cultiva-

tor with demands far in excess of those

which he had known before. The east-

ern manufacturing interests, receiving

an impetus from the needs of the grow-
ing West, will employ more men to turn

out their products, and these men will

have to be supplied with foodstuffs,

which come from neighboring farms.

Also experience has demonstrated that

the rancher of California does not and
cannot supply the staples furnished by
the eastern farmer, but merely supple-

ments them. Through this knowledge
the East has come to look upon the arid

land reclamation as the best and surest

policy of expansion for the country to

enter upon.

CONSERVATIVE LUMBERING IN

TENNESSEE.

DESCRIPTION OF THE SUCCESSFUL APPLICATION OF
PRACTICAL FOREST METHODS ON THE DOMAIN OF
THE UNIVERSITY OF THE SOUTH, SEWANEE, TENN.

THE result of the first application

of practical forest methods in the

cutting of timbier in Tennessee is con-

tained in Bulletin 39 of the Bureau of

Forestry, recently published.

The Bureau of Forestry in 1900 un-

dertook the management of the forest

at Sewanee, Tenn., owned by the Uni-
versity of the South. The forest had
been misused for many years and was
steadily declining in value ; but the

financial condition of the university

prevented any expenditure on its im-

provement and demanded that it be

made to yield immediate returns."^ In

spite of these disadvantages a plan' of

management was devised and applied

which has been profitable and has left

the forest in good condition after lum-

bering.

The lands of the University of the

South, in and around Sewanee, Frank-

lin county, Tenn., comprise about 7,255

acres, 6,655 acres of which are timber-

lands. About 5,500 acres lie on the top

of a spur of the Cumberland plateau,

lined by sandstone escarpments of vary-

ing height, from the base of which coves
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slope into the vallej^s below. The ele-

vation of the land is from 800 to 1,900
feet above sea-level.

Two types of forest grow at Sewanee,
one confined to the plateau, the other

to the coves. Although $3,000 for all

of the timber was considered a fair offer

by the university in 1899, yet under the

plan of management of the Bureau of

Forestry the university made in 1900-
190 1 a net profit out of its cove timber
alone of about $1,500 and the following

year of about $1,200. The forest on
the plateau had been burned and grazed
so long that its improvement in quality

and composition was the urgent prob-

lem. A plan of treatment was made
whereby the labor expended on the im-

provement of the plateau forest would
be paid by the returns it would yield.

Although the work of imorovement
done on the plateau was required to be
self-supporting only, it yielded a net

profit of about $500.
Four more years of lumbering remain

to be done, and for three years at least

there is an assured annual profit of

$1,500, or half of what the university

was formerly willing to accept for all of

the timber. In a word, timber formerly
valued at $3,000 will have been made to

yield a profit of about $7,000.
The high profits were made possible

through the careful planning of the lum-
bering in order to prevent waste and to

secure the largest returns from the mer-
chantable trees. In the cutting provis-

ion was made that the land should again
produce valuable timber.

The working plan for the Sewanee
forest does not furnish such specific in-

structions for the management of timber
lands of a similar kind that it can be
applied to them without modification
and expert assistance. It illustrates,

however, what may be done with such
timber lands; and especially does it em-
phasize that lumbering and forestry may
be practiced together in the South, as

elsewhere, with profit.

The work of preparing the working
plan for the Sewanee forest was carried

on under the direction of John Foley,

field assistant in the Bureau of Forestry.

A logging contract for the coves was
made, which required that the following

rules be observed :

I. Only marked trees shall be cut.

VIKW OF A COVK ox DOM.A.IN OF UNIVERSITY OF THE SOUTH, AT SEWANEE, TENN.
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DRUM FOR DRAWING LOGS FROM COVE TO THE PLATEAU, SEWANEE-

CHUTE USED FOR BRINGING LOGS UP TO PLATEAU, SEWANEE-
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LOGS FROM SEWANEE FOREST AT THE SAWMILL.

2. All marked trees shall be cut, un-
less a reason satisfactory to the inspector

is given for leaving them.

3. Except in the case of hollow or

dote, no stumps higher than one foot

above the ground shall be cut.

4. Care shall be taken not to injure

young growth while felling, cutting, or

hauling the timber.

5. As much as possible of each tree

shall be cut into logs two inches longer
than the lengths called for by the mill.

6. The logs shall be well butted and
hauled to the mill.

7. Every effort shall be made to ex-
tinguish any fire which may be seen.

A separate contract was made with
the same man for logging the plateau,

containing the same rules, with this

additional rule, that "such White Oak
and Chestnut Oak trees and parts of

trees that will not yield sawlogs shall

be cut into as many railroad ties as

possible."

The University of the South, in lum-
bering its tract along conservative lines,

has set other owners of Tennessee tim-

ber lands an excellent example. This,

the first example of the application of

practical forestry in the handling of
Tennessee woodlands, has certainly been
successful enough to induce other own-
ers of timber lands to consider the

matter. It is notable that since the

start of this work plans have been re-

quested from the Bureau of Forestry
for the management of several other

and larger timber tracts in eastern

Tennessee.
There are likely in the United States

other tracts of timber owned by the

land-grant colleges that could be made
to produce increased annual revenues if

managed along the lines in force at the
University of the South. In this the
University of the South has set an ex-

ample that land-grant educational insti-

tutions might consider with profit.



TONTO RESERVOIR PRACTICALLY
ASSURED.

AGREEMENT LIKELY TO BE MADE vSOON BETWEEN
FEDERAL GOVERNMENT AND ASS0CL\TI0N OF PROP-
ERTY OWNERS OF SALT RIVER VALLEY THAT WILL
INSURE COMPLETION OF GREAT IRRIGATION PROJECT.

A MEETING held at Phoenix, Ari-

zona, on Saturday, April 19, gives

assurance that the early beginning of

work on the Tonto Reservoir, near that

city, is probable. This is one of the five

reclamation projects which recently re-

ceived the approval of the Secretary of

the Interior.

Through Mr. Chas. D. Walcott, Di-

rector of the Geological Surve}^ the Sec-

retary of the Interior announced offi-

cially at this meeting the position of the

government toward the people of the

Salt River Valley.

Mr. Walcott stated that he was offi-

cially authorized to inform the citizens

of the Salt River Valle}^ :

First. That the Secretary of the Inte-

rior has granted authorit)' to the Di-

rector of the Geological Survey for the
acquisition of the necessary property,

rights of way, etc.
,
preliminary to the

construction of irrigation w^orks on the

Salt River, Arizona, under authority of

the reclamation act, approved June 17,

I go2 . The construction remains subject

to the feasibility of obtaining the neces-

sary^ rights, and the adjustment of pri-

vate claims in such a manner as to com-
ply with the provisions of the act.

Second. That in response to inquiries

from a citizen of the Salt River Valley
the Secretary of the Interior has de-

cided :

A. That the Secretary of the Interior

can, under the law, deal with an organi-

zation in receiving payments from indi-

viduals who have contracted for water
rights under the terms of the reclama-
tion act.

B. It is not necessary or advisable at

the present time to determine upon a

general form of organization to be taken
as a basis in organizing every reserv^oir

district.

C. The particular form of organiza-

tion for the Salt River Valley may be
modified in the future as necessities mav

require, but for the present .the form
already adopted is considered sufficient.

D. It is probably possible in complet-
ing the details of distribution to make
arrangements whereby the owners of
vested water rights may be benefited.
Such details, however, are not essential

for present consideration, and may safely
be left for initiation by the local organi-
zation of water users. Their united
opinion upon the matter should have
weight in the final determination.

In regard to the case of Salt River
Valley, where there are several thousand
owners of small tracts who desire to be
supplied with water under the terms of

the law, and in other similar cases, it is

clearly essential, to insure unity of pur-
pose and to secure the best results, that

such owners unite in an organization
which will act as the agent for the in-

dividuals.

It is also essential that such organiza-
tion as a whole guarantee that the pay-
ments be made, and that the strongest

possible security be given the govern-
ment for the faithful performance of

contracts which may be made.
Third. That the department has con-

sidered the appeal of the minority of the

Salt River Valley Water Storage Con-
ference Committee, and decided that

any interposition on the part of the

department would appear to be unnec-
essary and tend rather to delay and
complicate affairs and would not result

to advantage in the execution of the law.

Relating to the plan of organization

of the Salt River Valley Walter Users'

Association, the following are its main
provisions :

Each share of stock gives :

I St. Right of its proportion of all

water available for distribution by the

association.

2d. Right to have that water carried

to the land to which the share is appur-
tenant.
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3d. A perpetual right to the use of

that water on that land.

4th. All these rights and the share

itself are made perpetually appurtenant

to the land.

Thus establishing united ownership

of land and water.

Distributing System.—The distribut-

ing system to its outermost lateral must

be under the control of one organization

of water-users that is responsible to the

Secretary of the Interior as long as the

government retains any interest in the

works constructed by it.

Assessvioits.—Assessments for the or-

dinary cost of operations, maintenance,

and repairs should be equally assessed

against all the lands under the distrib-

uting system. Any attempt to assess

on the basis of proportional benefits

would lead to endless confusion, litiga-

tion , and dissatisfaction . The land near

the head of a canal should pay per acre

the same as that at the end of the last

lateral.

The safety and well-being of the en-

tire system is of equal interest to all

land-owners. Public interest of the

community should be maintained as

against the selfish claims of the more
favorably situated land-owners.

Assessments for local benefits should

be assessed against those benefited, but
general benefits should be assessed

against all lands alike. An attempt to

make '

' equitable
'

' assessments for gen-

eral purposes would lead to confusion,

litigation, and dissatisfaction.

Security for Repayment to Govern-

ment.—The government retains title to

all public lands under any irrigation sys-

tem built by it until all payments are

made, i. e., has the title to the land.

The same security should be maintained
on all private lands until the last pay-
ment is made for cost of construction,

operation, and maintenance.
As the government cannot well take a

lien on the land, it must deal with some
organization that has such a lien and
control the action of that organization

by the government control of the water
supply going to it.

This can onl}- be accomplished by the
organization of the water users under
the system into an association through
which they can act as a unit in dealing

with the government. The government
will deal with the individual in issuing

to each person a water right and patent

to his land, if not before obtained, but
each individual will agree with the gov-
ernment that the association will act as

his agent in the payment to the govern-
ment of the moneys due from him, and
that a delivery of his share of the reser-

voir water to the association shall be
deemed a delivery of it to him.

It is felt that the articles of associa-

tion of the Salt River Water Users'

Association will carry the above plan
into effect in a manner satisfactory to

the Department of the Interior.

The modifications proposed by the
minority would, if adopted, weaken the

security of the government through the
association, and would make the ad-

ministration of the distributing sys-

tem complex and impracticable. They
would also seriously limit the power of

the government to enforce its rules and
regulations through the association.

It is provided in the articles of incor-

poration that they are subject to the
rules and regulations of the government
concerning the storage, diversion, de-

livery, application, or use of any water
stored, developed, or delivered to the

association.

This assures the water user that he
will receive his due share of the water,

no matter whether near the headgates
or at the end of the outermost branch
of the distributing system.

He is protected by the right of appeal
to the government if its rules and regu-
lations are not carried out by the asso-

ciation. Under the present system a
water user might subscribe for a reser-

voir right, but if he was located under
one of the several independent canals,

he could not be assured of its delivery.

The Tonto Dam project for storing

water to be used in the Salt River val-

ley appears to be entirely practicable.

The work of construction will be begun
as soon as the water users of the valley

organize in such form as to give the
necessary assurance to the Department
that the cost of the Tonto dam and nec-
essary improvements will be returned
to the government as provided for in

the Irrigation Act, approved June 17,

1902.



IRRIGATION OF LIMA BEANS.

CHIEF CROP OF VENTURA COUNTY, CALIFORNIA
SUGAR BEET CULTURE HAS BEEN INTRODUCED—
WATER IS PLENTIFUL AND CAN BE EASILY APPLIED.

THE valley of the Santa Clara River,

with the city of Ventura at its

Pacific Ocean outlet, extends to the
northeast through an opening in the
Santa Paula Mountains to the Mojave
desert. This gives rise to peculiar con-
ditions. As might be expected, with a

desert at one end and a seashore at the
other, the soil is generally sandy, and
with the silts carried by the river, its

fertility is assured. The valley has pe-

culiar climatic conditions. In the sum-
mer months when a California sun beats

down upon the desert, raising the tem-
perature there to extreme heights, and
when this heated air rises according to

inviolable physical laws, the Santa Clara
Valley acts as the draft door of a fur-

nace, allowing the cool, moisture-laden
winds of the ocean to sweep in, bearing
fogs during the summer and rain clouds
in winter. The precipitation amounts
to an average of i6 inches a year, and
the valley is exceptionally well supplied
with streams, which are either torrents

or dry arroyos, according to the season.
The wind at the delta end of the valley,

with its drifting sands, would do much
damage were it not for wind-breaks of
eucalyptus trees.

Under these peculiar conditions it was
only natural that a crop to fit them
should be evolved, and the bean repre-

sents the survival of the fittest. Agri-
culture was first begun, with the excep-
tion of the little tilling of native Amer-
icans, in 1782 with the establishment of

the mission San Buena Ventura. The
cultivated lands were for a long time in

the immediate vicinity of the mission
buildings, and later the wider areas of

the valley, now fertile fields, were cattle

ranges, most of the land being under
Mexican grants. About the centennial

year the lands were subdivided for cul-

tivation and the usual differences of

opinion between cattlemen and farmers
arose, with bitter encounters in and out

of court, until the increasing value of
the lands for agricultural purposes drove
the vaquero out, just as he had gradu-
ally been ousted during the homestead
development of the West. The Mex-
ican grants were for the most part con-
firmed, the status of ownership settled,
and titles cleared. From that time the
development of the valley has been con-
sistent, if not rapid.

To tell a Ventura County man that he
"doesn't know beans" might be al-

most an insult, and would certainly dis-

play an ignorance of the crop that has
made Ventura famous. A compara-
tively small area in beans in its south-
western part gives California an enviable
place among the states which produce
this article of diet. With an annual
yield of about 30,000,000 pounds in this
area, California ranks third, yielding to
New York and Michigan.
Wheat, barley, and corn were the

first crops tried, but the general foggy
weather, causing rust, settled the fate

of the first of these three. Other local-

ities could do as well or better with corn
and barley, and, since specialization

seems the keynote of California agri-

culture, the ranchers of Ventura county
cast about for some other crop suitable to

their fields, and decided on the lima bean.
For a long time they were hampered b}^

poorshipping facilities. Finallywharves
were built, and the comingof the railroad

gave direct communication with the
eastern markets. From 1886 the culti-

vation of the bean supplanted all other
agriculture in the valley, and there was
considerable alarm on the score of over-

production ; but beans would keep in-

definitely, and there was no disastrous

effect, except one year when more than
50,000,000 pounds were produced when
marketing facilities were very poor.

This was a number of years ago, and
there has been no return of the con-

dition.

(253)
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A FIELD OF LIMA BEANS THE PRINCIPAL CROP OF THE VALLEY.

The cultivation of the Hma bean is

very simple. In the first place, there
is little attention paid to rotation of

crops, as beans, like all legumes, seem
not only to take but little from the soil,

but to actually enrich it ; and there are
some fields near \'entura on which beans
have been planted for more than twenty
consecutive years without any appre-
ciable deterioration of the soil, and in

some cases an improvement is averred
by the owner.
The crop is removed from the fields

in the fall and cultivation begins at

once. The earth is worked to a depth
of I o or 12 inches and the clods pulver-
ized with disc harrows and rollers, and
with a special harrow which " chisels

"

the soil. In some cases the land is not
plowed at all from year to 3'ear, but is

kept cultivated, and " chiseled " before

planting. The beans are put in the

ground in Ma}^ with a special machine,
which plants four rows at a time. This
comparatively late planting is done in

order to get the seed into the ground
after the last rain of the wet season, for

two reasons : in the first place, it is

easier to work the ground to prevent

the escape of moisture before the crop

is planted ; and, secondly, if the rain

has packed the surface of the soil after

the bean has been planted, when the

root sprout pushes the bean through
the surface to start the plant above
ground, it is unable to penetrate the

crust formed, the planting has been of

little value, and in most cases has to be

done over again.

After the plant is above ground it is

cultivated two or three times to prevent

the growth of weeds, and for this an
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ordinary two-horse riding cultivator is

used. The shovels are so made that
they pass only slightly beneath the sur-

face, cutting off the weeds, but not ex-
posing the moist earth to the sun. No
poles are used and the plants spread out
to form a compact mat on the ground,
where they produce blooms and pods
until the September harvest time, when
they are cut off just below the ground,
two rows at a time, by a one-horse power
machine, which works as rapidly as the
horse can walk. Men follow with forks,

pile the beans in small cocks, and leave

them to dry about three weeks before
threshing. The thresher is the same
which is used for grain, with a few slight

modifications to avoid the crushing of

the beans. Some planters still use the
more primitive methods of trampling
with horses, or horses hitched to har-

rows or to wagons. After the threshing
the beans are hauled to the nearest

warehouse to await shipment.

The irrigation of this crop more than
doubles the yield, or increases it from
about 1 ,500 pounds of dried beans to the
acre to 3,000 pounds. It will be noted
that in the foregoing description of
methods of cultivation no mention was
made of the application of water, and
this points to the notable thing in bean
irrigation. It is, generally speaking, a
misstatement to say that the beans are
irrigated, for the truth of the matter is

that they are not touched by water from
the time of their planting until they are
harvested. The irrigation is applied
before the crop is planted, and as the
soils of the region are exceedingly re-

tentive of moi.sture, this application lasts

the deep-rooted bean throughout its

period of growth. A crop planted with-
out this preliminary irrigation of the
ground is only half of what it might be,

unless the last rain is exceedingly heavy
and finds the ground well prepared for

its reception. The planters who do not

Courtesy Bureau ol Soils, l'. S. Dept. of Agriculture.

WINDBREAKS OK EUCAI,\PTIS TREES ACROSS THE DELTA I'ORTION OK THE VAI.EEV.
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Courtesy Bureau of Soils, U. S. Dept. of Agriculture.

DRIFTED SAND ALONG A WINDBREAK SHOWING WASTE OF GROUND.

practice this winter irrigation before the

crop is put into the ground use furrow
irrigation about the first of July, when
the bushes are of a fair size ; but this

method is expensive on account of the

€xtra labor in furrowing and cultivation,

though it is of great value in the areas

of light, loose soil, which could not hold
the winter application for a great length

of time.

The presence of moisture in the soil

is a prime factor in the marketing of

the beans, as it is the practice of the

buyers to send their agents through the

fields to bid on the crop, the bid being
determined almost entirely on the ques-

tion as to whether there is enough moist-

ure present in the soil to properly ma-
ture the crop. Part of the valley is

given up to the ordinary white navy
bean and the black-eyed bean, both of

which mature earlier and are better able

to with.stand drouth.

The other principal crops of the val-

ley are the sugar beet, deciduous fruits,

English walnuts, and barley. The beet

is the most important next to the bean,

but its introduction came within the

past five years and followed the estab-

lishment of the Oxnard sugar factory,

at Oxnard. The beet is irrigated in

practically the same manner as the bean
and produces a good crop, but has the

disadvantage of impoverishing the soil

when rotation is not practiced.

It must be admitted, however, that

irrigation in this valley is not what it

should be when the natural advantages
are considered. No other county in the
southern semi-arid portion of California

is so well supplied with water as Ven-
tura. The Ventura and Santa Clara
Rivers, with their tributaries, drain a

great area of mountainous country, and
in the winter are torrents, carrying off

the major part of the rainfall immedi-
ately, .since the mountains are water-
washed and gullied and for the most
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part treeless. Enough water is retained

in the mountains to furnish only a small

summer supply for irrigation, and this

is drawn upon only when the rainfall

has been deficient, or less than 1 5 inches.

There is an artesian belt which sup-
plies some water. The winter supply,

however, is unlimited. Even in the
years of lightest rainfall these rivers are

roaring, and every little canyon, dry
and parched in summer, runs bank-full
after a rain. It is the general opinion
of those who have farmed the lands that

large crops are always possible with 15

inches of winter rain, and the annual
run-off is sufficient to supply every foot

of ground in the county with more than
15 inches ; so all that would be neces-

sary to produce maximum crops each
year would be canals to divert the flood-

water upon the valley lands. This
would mean a great advancement for

the ranchers of Ventura county, and
would place their valley in the fore-

front of California's agricultural dis-

tricts, with an absolute surety of salable

crops at large profits in ever-ready mar-
kets. On the most conservative esti-

mate the actual profit from each acre of

land should be almost $60 annually, and
this w^ould warrant the expenditure of

even more money than is necessary for

the development of an extensive system
of winter irrigation. Moreover, this

system could be developed here without
the slightest fear from alkali, and even
in those seacoast areas w^hich contain
alkali in such quantities as to be now
unavailable for cultivation the drainage
problem is so simple that their reclama-
tion would be a paying enterprise.

With irrigation, too, other beneficial
results would surely follow. The first

of these would come from the fertility-

laden flood-waters, always carrying in
suspension a great amount of sediment,
largely organic matter rich in plant
food. Experiments show that this sed-
iment not only supplies sufficient soil

elements to offset those taken off by the
plants, but that its plant food may be
actually in excess of that carried off, so

that the lands are made richer each year.

Attention has already been called to the
wind-breaks necessary to prevent the
drifting of sand in the delta portion of

the valley. The second great advan-
tage of more extensive irrigation would
be in connection with these. The addi-

tion of the finer silt particles would
serve to bind the sands, make them more
retentive of moisture, and the area of

cultivated land would be so increased
that the wind-breaks, with their w^asted

areas of 50 or 60 feet on each side, could
be removed. Coupled wdth this, it

might be feasible to clothe the sides of

the mountain with trees, and thus help
to prevent the rapid run- off of the win-
ter rains ; also with the introduction of

the sugar beet, which takes a great deal

from the soil, the use of the flood-waters,

serving to offset this entirely or in a

large measure, will make more remote
the day when artificial fertilizers may
have to be resorted to ; and with flood-

waters, rather than artesian, applied

where the alkali problem exists, there

would be an easier solution of that prob-

lem, as the flood-waters are not impreg-

nated with harmful salts by leaching

through the soil.



"ANOTHER NATIONAL BLUNDER."

NOTE.—It is not often that we are able to give our readers something on forestry along
humorous lines. Therefore we take unusual pleasure in reprinting the following

communication which recently appeared in The Rocky Mountain News, of Denver.

We reproduce it as a sample of one kind of opposition to the federal government's forest

reserve policy, and as a further argument in favor of establishing more reserves.

There are many pretenders, but here we have the real champion of personal liberty. He
shakes George III until one hears the ancient bones rattle. Science, scientists, and the federal

government are taken by their several necks and tossed into space. The President is advised,

an ex-President goaded, and the " eastern dude " is broiled and served with sauce piquante by
this defender of the people's rights.

The "defy " is made, and it is indeed an inspiring sight, with Mattes well to the front and
center, in the full glare of a self-directed lime-light, waving on high the Magna Charta, and
with the spirit of '76 burning hot within his veins—that famous old brand unadulterated,

and in this case reinforced by the buzz-saw. Now will the federal government tremble, and
purchase peace by permitting the wild-cat sawmill free access to the remaining timber on the

public domain. The way has been pointed. Here is the rally cry for freedom—and free

timber.

—

Editor.

To the Ediior of The Rocky Mountain News :

The timber question is as old as

English history, and it is a continual

struggle of human nature against the

tyrannies, ca.stes, and fads that civili-

zation is so prone to breed. The blun-

dering tyrannies of the English kings

became so unendurable that a special

amendment of the Magna Charta abol-

ished their forest reserves and forbade

their re-creation. The timber question

also figured in the revolution; the lum-
bermen were forbidden to ship their pro-

ducts from one colony to another and the

pine tree was the first emblem of Ameri-
can liberty—the Pine Tree flag. That
was a very serious national blunder for

Great Britain. The forest is still the

home of freedom and its fruits are the

perpetual nourishment of the people's

rights.

We are well acquainted—eastern peo-

ple are—with a class of beings, the off-

spring of suddenly acquired wealth, hav-
ing little ability and less love for work,
but a great tendency to ape aristocracy.

Idle from their youth, in order to kill

time they took to travel, and, unlike the
tramp who wanders over his own coun-
try, they wandered abroad. The great

works of civilization had little of interest

for them, and their apish instincts led

them to the woods. Here they found
their heart's delight—great tracts of

timber owned by royalty and nobility,

abounding in game, and the vulgar, com-
mon people entirely excluded.

Upon their return a great cry was

raised, lamenting the gradual disappear-
ance of our forests and game. It had
little effect, for the Anglo-Saxon had
come here, not to protect the wilderness-

against civilization, but to transform it

into a garden. The common people very
naturally refused to listen to their be-

hest to vacate the country and abandon
their high vocation.

They wandered forth again and fell

in with the Khedive in his Egyptian
deserts, who, unable to distinguish be-

tween cause and effect, was planting
trees to make rain. They hurried home
and, enlisting science on their side,

raised another wail for the preservation

of the forests, and Congress heeded them
to the extent of allowing them a fourth
of the public domain to cultivate rain

on the Great American Desert. The
timber-culture act was a very harmless
blunder, as harmless as it was fruitless,

and when the rainmaker and the news-
paper sharps showed Congress the ab-

surdity of the law it was very sensibly

repealed.

Then a new pretext was devised.

Congress was induced to protect the
natural forests that remained in order
to preserve our rivers ; the forest re-

ser^^e was invented. Invented ? No !

The ancient English forest laws were
merely transplanted to free American
soil ; and what a history the}^ are mak-
ing for themselves, and what trouble
they stir up.

Can you stop the sun in his course ?

Can you turn back the star of empire ?'

(258)
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Can you unmake man, whose first com-
mand was to subdue the earth ? Neither
can you head off the western pioneer,

the great American home builder, the
nation builder, that exceeds any pro-
duct of history. And what are you
after ? You want to run the common
people out of the woods in order that
the wild game may furnish sport for your
wealthy eastern dudes—your "Ameri-
can aristocracy." Pretexts without
number have been invented, but not
one scientific fact has been demonstrated
that favors the forest-reserve idea.

The first reserve was established, and
what happened ? Fire followed fire.

Our frontiersmen said to themselves :

'

' Dead timber makes better cabins than
green, and better firewood, too." So
they immediately set fire to the timber
and laid up stores enough for a lifetime

;

for your unlettered backwoodsman rea-

sons in this manner :

'

' Dead timber
don't make rain, nor does it make rivers

or shelter game; consequently I will be
allowed to take all I want of it." He
reasons that way, and whenever he is

shut out of the timber fires follow. The
more reserves we bave, the more fires.

Out of seventeen big timber fires in

Colorado last summer the state ofiicial

who fought them says twelve were in

forest reserves and on the prohibited
state lands. The more strictly the laws
are enforced the bigger the fires. You
cannot govern western pioneers by Brit-

ish forest laws. They have the old spirit

of '76 yet, and the dumping of the cargo
of tea into Boston harbor is repeated in

the Rocky Mountains a dozen times a

a summer.
A case happened last summer that

would never be published but for the
writer. A poor mountaineer, not even
owning his team, had two tons of hay
to feed his horses in the grassless forest

of a reserve while he got out dead poles

for neighboring ranchmen's fences. He
never imagined the reserve laws so

strict as to forbid such a harmless tres-

pass ; but he was arrested, and, as he
had nothing else in the world, his little

haystack was confiscated. What hap-
pened ? A fire that killed thousands of

acres of our best timber, and still other
fires that cost the government thou-

sands of dollars to extinguish. The
government officials laid the blame on
the sheepmen, as usual.

I prevented a worse fire about the
same time. Seven hundred and fifty

thousand acres of land were withdrawn
from settlement in order to create an-
other reserve. The little sawmills,
including my own, were shut down,
and the " timber rats "—the individual
timber workers, who get out posts, poles,
and firewood for themselves and the
other settlers— were ordered off the
ground. I knew the people, and I

knew there would be war. Patrick
Henrys sprang up in every direction.

I had to do something, but instead of
imitating George III, I went to fighting
the reserve. One Irishman boldly told

a man he mistook for a government
official : "I can go up into the timber
and burn it all down and you cannot
stop me nor prove it on me. " It is a
notorious fact -that the authorities have
never convicted a fire-bug. The people
will not testify against one another in a
common cause. I had to fight to save
the timber while the people were slyly

trying to induce me to move my mill

to other settings, so that they would not
injure a friend ; but I devoted all my
energies to moving the government,
and finally appealed directly to the
President. Roosevelt learned his stren-

uosity from our frontiersmen, and he
knows their love of liberty. When he
heard how the people felt about it, he
immediately vetoed the reserve.

And yet these same despised and
abused '

' timber rats
'

' have been pre-

serving our forests for years by extin-

guishing the fires started by the igno-

rance of camping tourists and eastern

sportsmen, who have no idea of the

high combustibility of green pine tim-

ber. They make the best of citizens

when it conies to popular government,
and the Rocky Mountains will furnish

all the William Tells the nation will

ever need.

But the forest reserves will have to

go. The only reason they have not

already gone—gone up in smoke—is

that the Government is not enforcing

the reserve laws. Whenever it does

there is war. Nobod}?- respects them.
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While the above happenings were going

on three railroads and half a dozen big

sawmills were cutting 200,000,000 feet

of timber in a neighboring reserve with-

out so much as consulting the author-

ities about it. What government !

The sheepmen are trying a new kind
of war that is likely to send the re-

serves up in legal smoke. They have
obtained a decision from a federal judge
that the reserves are unconstitutional.

They are surely inconsistent with the

Magna Charta of Anglo-Saxon liberty.

The reserves are fast changing from
a fad to a first-class national humbug.
The laws have been amended until they
do not even protect the timber. As
this statement may appear incredible I

will quote from the Secretary of the In-

terior's last annual report :

'

' While for

the open public lands there is no pro-

vision of law which enables the depart-

ment to sell timber, such provision is

made for the forest reserves;" and a

little further on he says reserve timber
'

' is sold to anybody. '

' The forest re-

serv^e circular of March 21, 1898, page
1 1 , says : "In order to meet the neces-

sities of persons, firms, companies, or
corporations, whose business requires a
large and continuous supply of timber,
it is hereby provided that where the
annual consumption exceeds 1,000,000
feet of timber, board measure, applica-
tion for the succeeding year's supply
may be made in time to permit the ap-
praisement and sale of the timber de-
sired six months in advance of its actual
need." The corporations cannot get
timber from the unreserved public lands
at any price! Where is the protection ?

From fire? No doubt the reserve
officials send in good fire reports. They
want to hold their positions

; but the
newspapers give different reports. It

has been customary for the people in
and'near the timber to watch for smoke
and extinguish the fires, but if their
timber is taken away from them and
they are compelled to court the officials

in charge before they can get it, the
latter will have a lonesome time fight-

ing fire. Two years ago I got all the
men needed to fight a big fire. They
came with their own provisions and
camping outfits, and never asked a cent

for their trouble. Last year a reserve
supervisor could not get men to fight

his fire, and the state's fire-fighter is

now asking for authority to impress
men into his service. Popular govern-
ment is a success in the West. All
other kinds are failures. A hundred
cavalrymen are trying to enforce the
laws in the Yellowstone Reserve, but a
hundred more are asked for, and all

the standing armies of Europe cannot
enforce the laws in all the forest re-

serves. Imperialism is too unpopular.
Why do the common people object

to reserves ? It is a question between
kinds of government—popular govern-
ment and monarchical government.
Under the former the people are su-

preme ; under the latter they have no
rights until they are granted them by
the supreme ruler. Outside reserves,

the common people legally help them-
selves to the timber ; inside, they must
first ask permission from some repre-

sentative of the supreme ruler, the
Honorable Secretary of the Interior.

Talk about imperialism !

But should the people be allowed so

much liberty? It is wise that they
should be. Timber is one of the vital

necessities of life—for fuel, for build-

ings. The East has allow^ed all its coal

to come under private ownership, and
with a country full of coal they are hav-
ing a famine. Would it be wise to put
all our timber in charge of one man ?

Even the common law^ protects the
people's right to free timber. In Colo-
rado last year a gardener dug a tree

from one man's yard and planted it in

another's as a gift. In the absence of

any statute, common law was applied,

and it was found that there was no
theft, no trespass, and not even mali-

cious mischief.

What then becomes of the great cry
of

'

' stealing government timber ? " In
a monarchy it might be stealing—in

some very tyrannical monarchy—and
has been punished by death, but in

A-merica it has always been our right

even as we have a right to the land, to

the rain that falls, and to the air we
breathe. There is an old national stat-

ute making it a trespass, but other laws
have been passed restoring the right to
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the people while keeping it from the

corporations.

"How, then, shall we protect our
timber ? " It does not need protecting.

After building up the mightiest nation

on earth, one-third of our land still

grows timber; and while that may not

be enough for the future, we can draw
on the governor of Canada, who has
discovered the largest forest of the

world in his dominions, 4,000 miles

long, 700 miles wide, and offers to

supply us all we can use for a century
if we will merely take off the tariff.

'

' But the sawmills are slaughtering

it." The poor sawmills! They have
borne more abuse than the early Chris-

tians. They only cut the big, ripe

trees. It was the farmers that girdled

the trees and made bonfires of them,
and then pulled everything up by the

roots. It was the farmers that turned
the impervious subsoil on top of the
spongy mold and caused the freshets

and dried up the springs. Yet Cleve-
land devoted his first term trying to an-

nihilate them. With more than Chris-

tian meekness they said nothing and
went on sawing wood. The sawmill
men appreciate their high vocation.

When they stop sawing the nation will

stop growing, and civilization will come
to a halt and the world start back toward
chaos again. They even get blamed for

all the bad weather, but if the chief of

our Weather Bureau knows anything
about climate, timber has no apprecia-

ble effect upon it.

'

' But the sawmills should at least

run their business more scientifically."

Who is able to teach the sawmill men
the science of their business ? It was
they who perfected the ax, the most
perfect tool of man, the toolmaker of

the scientists. Gladstone considered it

an accomplishment to be able to chop
down a tree, and so does Roosevelt.
And no tool on earth requires the skill

the circular saw does. It is so delicate

that it feels the rotation of the earth
and runs better east to west than north
and south. Can our "forestry scien-

tists
'

' instruct them ? They want them
to pile and burn the brush, but any
farmer knows it had better lie scattered

and rot in order to enrich the soil.

" But it helps the spread of fire," they

say. Not as much as bonfires ; and
big brush piles throw sparks farther
than scattered brush does.

'

' But surely the government can edu-
cate them. '

' With the editor's permis-
sion I will review :

The Woodman's Handbook, Part I.

Henry Solon Graves. Bulletin 36, Bu-
reau of Foresty, United States Depart-
ment of Agriculture.

Gifford Pinchot, forester for the gov-
ernment, recommends it as " thoroughly
valuable to the lumberman and the for-

ester alike, a long step toward the better

understanding and appreciation of each
by the other.

'

' The author states that
his purpose is

'

' to give a collection of

tables and rules of practical use to lum-
bermen." He tells how over forty dif-

ferent log rules for board feet are in use,
'

' many of them admitted to be accurate
and some almost absurd.

'

' These rules

are '

' presented without discussion of

their respective merits." In fact, he
admits that he has '

' made no sufficiently

extensive study to justify a positive

statement that any one of the rules is

best," and winds up his preface with
asking where he can find some more.
Then he gives forty-three log sca.les for

board measure alone, and modestly sug-

gests that the ignorant sawmill man
experiment upon them all and find out

for himself which is the best. This is

"valuable" science—about as valuable

as anything our forestry scientists have
yet produced. If the author should

ever go into the grocery business with
forty-three different kinds of scales and
begin experimenting on his customers
he would have to be correct. If he does

not really know how to make an accurate

log scale I can show him in ten minutes

how to do it with "a compass, a yard

stick, and simple addition, subtraction,

multiplication, and division, and he will

be able to figure a perfect scale in a few
hours wdthout any more '

' extensive

study." The other half of the book is

about as valuable, and as the author is

director of a forest school, there is little

doubt that it will turn out about as many
sawmill men as our agricultural colleges

do farmers.

Let the sawmills alone. Drop the

timber question. Those two great world

builders, the settler and the sawmill
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man, have marched across the American
continent hand in hand and built up the

mightiest nation on the earth in one of

the greatest wildernesses ; and they have

much work ahead of them. Let them
alone.

What, then, shall we do with the For-

estry Bureau? If these "scientists"

will not keep out of mischief and let the

West alone, abolish it. Look at their

ignorant interference. They are telling

us that the little sheep pack the ground
so that the rain will not sink into our

gravelly soil, while the big cows and
hor.ses do no harm. They are telling

the sawmill men to cut this tree and
not cut that one, while we have to make
the kind of lumber the settlers need and
choose the trees that will make it. We
know our business. They are telling us

to burn the offal, when a lighted cigar

will easily start a fire in our tinder-box

forests. And the Interior Department
tries to compel the frequenters of the

reserves to do these things or go to

prison.

"Why, the}^ are burning the brush
in all the reserves." They are not. A
government official comes to inspect a

tie camp. A feast is prepared for him

—

turkey, oysters, and champagne—and
on the day of his arrival my informant
is ordered to take some men and pile

some brush. After dinnef the inspector

is shown the men at work, and then he
goes back and reports that the law is

being complied with. What fools these
mortals be !

'

' But there can be no harm in the
Forestry Bureau investigating scientific

problems connected with forestrj'."

When they arrive at erroneous conclu-
sions, there is always harm, to sa}^ noth-
ing of the money wasted. Have they
the ability to conduct original investi-

gations ? Here is how they investigated
the effect of timber upon the snow :

Money was sent to one of our college
professors. He got a friend to go up
into the mountains and take a half
dozen kodak views of the snow, who
found where it had drifted under clumps
of trees, and the photos were engraved
and a bulletin published, in which the
professor dogmatically stated that tim-
ber is a great preserver of snow. He
did not even .see the snow, but upon

this report 750,000 acres of land were
withdrawn from settlement in order to

furnish water for a proposed govern-
ment reservoir.

But the greatest objection to forest

reserv^es is that they stop development
forever. The homestead law does not
apply to reserved lands, nor do the other
laws enabling the people to acquire

ownership of the public land. Ex-
cluding Alaska, about 526,000,000 acres

are open for settlement. The reserved

lands sum up 151,000,000, of which
60,000,000 acres are in fore.st reserves

that can never be settled upon, not even
inhabited or even frequented by people

who respect law, for the reserve laws
are made by government officials with-

out even consulting the people affected

by them. They are impossible to keep,

and are not fit for savages, and the

people have no redress except in defeat-

ing a President, and in the territories

the}' have not even that. What gov-

ernment ! The worst of tyrants are

the petty tyrants, and behold we see

the forestry associations assembled in

convention at Colorado Springs last Oc-
tober calling for federal troops

'

' to

patrol the reserves.
'

'

Shall this nation go on growing, or

shall we go on making forest reserves

and forever stop its growth ? Shall the

'

people have their natural rights re-

stored to them and preserved, or shall

the government cater to the spirit that

depopulated Europe and built up Amer-
ica ? Shall our pioneers be our natural

heroes, or the forestry faddists and

"scientists," the nation's pets? Read
'

' Forest Law, '

' in the Encyclopedia

Britannica, and compare those law^s

with the reserve laws shown in the

Land Office circulars, and you will

agree with me that forest reserves and
human liberty cannot stand upon the

same ground. One or the other must
go down.

H. J. M. Mattes.

Fort Collins, Colo.

All this reminds us of an old Tennessee
moonshiner, who, commenting on the activity

of the revenue officers, said: "Since these

doggone gover'ment fellers begin acomin'
round, a man caint earn an honest Hvin' any
more."



RECENT PUBLICATIONS.

Transactions of the Royal Scottish Arboricultural

Society, vol. xvii, part I , Printed for the
Society at Edinburgh, 1903. Pp. 16S and
appendices. Illustrated

'

' Ye may be aye sticking in a tree ; it will

be growing when ye're sleeping," is the motto
of this society, and the report of its transac-
tions shows that it does not confine its opera-
tions by an}' means to the mere planting of
trees. The papers included cover the whole
range of forest activities and are of interest

and value, particularly those on the Larch dis-

ease. vSeveral papers treat of foreign forests,

as in Germany and the Pyrenees, and tell of
unique conditions. The entire report is of

greater general interest than are most such
publications.

Transactions of the English Arboricultural So-
ciety, vol. v, part II. Printed for the
vSociety at Carlisle. Pp. 362. Illustrated.

1902-1903.

The greater part of the record is given up to
the excursions of the society at its summer
meeting in France. Included in this are sev-
eral reports on French forest operations and a
comparison of English and French methods.
These and other papers, like those of the Scot-
tish Society, have a broad general interest,

which should appeal as well to the lay reader
interested in the general subject of forestry as
to the practical forester. In both, the prime
factor for consideration is the '

' estate '

' in its

relations to forestry and lumbering, which
marks a contrast to the '

' woodlot '

' areas of
the United States, on the one hand, and the
vast regions being worked by lumber compa-
nies, on the other. There are some analogous
conditions in this country, of course

;
yet, even

leaving them out of consideration, there are
still many points in the forest policy in Eng-
land and Scotland which can be made a basis
for profitable comparisons.

Utah Farmers* Institutes, Annual No. 6, for the
year ending June 30, 1902. Published by
the Agricultural College of Utah, Logan,
Utah. Pp. 160. Illustrated.

Papers read at the Farmers' Institutes dur-
ing the year under consideration are incorpo-
rated in this volume, as is required by a state
law. They deal naturally with agricultural
problems which confront the ranchers of the
state, and are instructive to any one interested
in irrigation and the reclamation of arid lands.
A paper on the possibilities of arid farming
opens a new field of discussion, and should
give an impetus to agriculture in some parts of

the state where it will never be possible to em-
ploy irrigation. The great depth of Utah soils

makes them extremely retentive of moisture,
and crops can be grown in some areas now
considered arid with no further addition of

moisture than that afforded by the annual pre-

cipitation. The reclamation of alkali lands
being conducted in the region of the Great

Salt Lake is the subject of one paper in which
the alkali problem is set forth in plain terms
and the need of drainage and drainage laws
urged.

LAUGHLIN
FOUNTAIN

PEN
The Best at Any Price

Sent on approval to
responsible people.

A Packet 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

n
.00

Unconditionally Quaranteed

Pre*enilnently Satisfactory.

Try it a week, if not suited,

we buy it back, and prive you
$1.10 for it (the additional ten
cents is to pay for your trouble

in returning the pen). We are

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, any
desired flexibility in fine, med-
ium or stub, and the only per-
fect ink feed known to the sci-

ence of fountain pen making.

Sent postpaid on receipt of $1.00
(l(egl§tralIon, 8e extr.i.)

This great Special Offer is

good for just 30 days. One of

our Safety Pocket Pen Hold-
ers free of charge with eacli

Remenmber—There is No
"just as good"as the Laugh"
lln: 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.



LET VS BE YOUR.
BOOK BUYERS

^^^^^^^

¥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 2.00

North American Forests and Forestry, Ernest Bruncken 2.00

The Adirondack Spruce, Gifford Pinchot i.oo

Forest Trees and Forest Scenery, G. Frederick Schwarz 1.50

West-American Cone-bearers, J. G. Lemmon i .00

How to Tell the Trees, J. G. Lemmon 50
Flora of the Southern States, A. W. Chapman 4.00

Trees of the Northern United States, E. A. Apgar i.oo

Our National Parks, John Muir i . 75
Trees of New England, Dame & Brooks 1.50

Studies of Trees in Winter, Annie Oakes Huntingdon 2.25

Manual of Botany, Asa Gray 2.00

Practical Forestry, Fuller 1.50
Forest Planting, Jarchow 1.50
The White Pine, Gifford Pinchot i.oo

American Woods, Romeyn B. Hough (in nine parts), per part 5.00
Practical Fore.str\% John Gifford i . 20
A First Book of Forestry, Filibert Roth 1.25
Among Green Trees, Julia Ellen Rogers 3.00
Economics of Forestry, B. E. Fernow 1.50

IRRIGATION
Irrigation in the United States, F. H. Newell |2 00
Irrigation Engineering, Herbert M. Wilson 4.00
Irrigation and Drainage, F. H. King 1.50
Irrigation for Farm and Garden, Stewart i.oo
Irrigating the Farm, W^ilcox 2.00
Irrigation Institutions, Elwood Mead 1.25

If readers desire books not on the above list let us know what thej- are,

and we will send them at regular retail price, postpaid. Address

Forestry and Irrigation
AtlaLntic Building Wa^ s h i n gt o n . D. C.

In writing advertisers kindly mention Forestry and Irrigation.



CONSOLIDATED COAL CO.

Our Electric Railway, three and one=quarter miles in length,

from Camp Youker to Issaquah, is now under construction.

Besides bringing out the product of our mine, this railway will

handle other business and is a valuable asset to the Company.

NOW IS THE TIME TO BUY STOCK

OFFICERS AND TRUSTEE

Col. Frank \V. Spear, President Frank T. Dawson, Vice-President

Miss Alma Lembke, Secretary Miss Maud A. Youker, Treasurer

J. W. Youker, Superintendent W. H. Whitworth, Chief Engineer

Brady & Gay, General Counsel

Depositories . . . Canadian Bank of Commerce, Seattle

Hank of Issaquah, Issaquah, Wash.

The Consolidated will be on a dividend-paying

basis with the beginning of 1904

If you wish to put your money in a solid company, put
it in Consolidated, a company that owns a developed coal

mine at Issaquah, 42 miles from Seattle ; and also gold
quartz properties in the famous Colville Reservation.
This Company is conducted on solid business principles.

Write for prospectus and particulars.

The Consolidated Coal Company commenced business

under the most favorable auspices The leading features

of the company are the mining of coal, the putting in of

coke ovens, and the erection of coal bunkers. It is pro-

posed to make the Consolidated the leading coal company
on this coast. The possibility of establishing the iron

industr}' on a paying basis on the Pacific coast will also

be a part of the active business policy of the Consolidated.

The business management of the Consolidated is in the

hands of men who have already demonstrated their ability

to conduct large business enterprises to a successful issue.

CONSOLIDATED COAL COMPANY
Pacific Block Seattle, Wash.

In writing advertisers kindly mention Forestry and Irrigation.



TO SERVE OUR READERS

FORESTRY AND IRRIGATION has started a real estate department,

the services of which are offered to all readers of this magazine.

It will endeavor, through judicious advertising and correspondence,

to buy and sell property of every kind. In other words, this depart-

ment will act as an agent in any transactions our readers may have

involving real estate. For this service there will be no charge unless

a sale is concluded, when the usual commission will be expected.

TO THE BUYER
WTIT* list properties of all kinds— Farms, Timber and Mineral Lands, Country

Estates, Game Preserves, Country Seats, etc.

I^^TT'DI^I'^II us with an idea of what you want, how much you wish to pay,

and the manner in which you wish to make the payments ; it

is likely that we will have what you are looking for.

0'D/^pir*¥JT'¥ir* ^ sold by us will be placed at prices to induce sales,

our main object being to satisfy buyer and seller with

our s-er\'ices.

TO THE SELLER
TJI^lp make no charge until your property is disposed of. When the transaction

is accomplished we expect only a small brokerage fee— and that only when
we have been instrumental in making the sale.

i% J^Y^K^DTTl^ir* elsewhere if you wish—we do not require exclusive con-

trol of that feature—but we will furnish advertising and
correspondence without trouble or expense to you.

YOTTO part is simply to tell us what you have for sale and the "rock bottom "

price which you wish to obtain. We do the rest, and believe we can
do it with satisfaction to you.

piJ^^pp^WTY for sale needs, for the most part, only the intelligent pre-

sentation of its salient points to the prospective buyer
We can find that buyer through the interests we touch by means of this magazine.

f^J^£^£^ is the keynote of this offer. We have no " money back if not satisfied "

clause, because we do not charge for listing or advertising property.
Our aim is simply to bring buyer and seller together to mutual advantage.

To all interested we would say that it costs no more than the
postage from your end to make known your wants — either to ac-
quire or dispose of property. Address

FOR.ESTRY AND IRRIGATION
REAL ESTATE DEPARTMENT

Atlantic Building WASHINGTON. D. C.



Properties for Sale

The following are a few of the most desirable of the properties which X
have been listed with our Real Estate Department. They show the *\*

wide geographic range represented in the department, and are examples of %
the properties we have on our books. Full information concerning these *:*

and any others which we have will be sent on request.

PENNSYLVANIA
jl*

FOR SALE.—A country place at Lewisburg, Union county, Penna. Adjoins on
south the campus of Buck nell University, a natural grove of 27 acres. Thirteen-room *:*

brick house, in good repair ; barn for horse and cow ; fourteen acres of ground, four in .
fruit and garden, overlooking the valley of the Susquehanna for 60 miles ; seven counties »
visible from front porch ; scenery equal to any on the Hudson ; climate that of central *f

Pennsylvania ; no malaria ; home sheltered from winds ; many conveniences ; free deliv- %
ery of mail, mountain water in the house, gas, electricity. Seven churches in town. ;
Educational advantages unsurpassed ; Bucknell University (co-educational) has 624 **

students and is growing rapidly ; students can do two years of professional work. Acad- X
eniy and seminary for pupils too young for college. Price, $12,000. !

NEW JERSEY $ .

FOR S.ALE.— Fifty acres of land in Atlantic county. New Jersey, on the Great < I

Egg Harbor River, one mile south of May's Landing, the county seat. Fine cedar and **
'

pine woods. Excellent boating and sailing. Short run by boat to Ocean City and At- X
lantic City. Fine fishing and hunting. Property consists of point extending out into ^
the river. Soil sandy, but excellent for small fruits, sweet potatoes, melons, and poultry, *j*

j
especially water fowl. Price, $15 per acre. Terms easy. ^t* I

WYOMING X
FOR SALE.—Ranch of 415 acres, situated in the southern part of Carbon county, X

Wvoming, 10 miles from the great copper mining district of Encampment, Wyo. Lo- »
cated on Beaver Creek, a tributary of the North Platte River. In cattle section ; fine open
range for cattle and horses. No sheep within thirty miles. Only three miles to timber

; X
one mile from school and church ; i X niiles to country store and post oflSce ; daily mail »
by stages. V

This ranch is under fence, with the exception of 100 acres ; 260 acres under irriga- *:*

tion ; 85 acres in Timothy and Red Top
; 45 acres in Alfalfa, the rest in grain, potatoes, «?

and pasture. Good water right for 295 acres ; ditch taken out of Beaver Creek, ^4 mile •
above ranch. A large storage reservoir on the ranch that holds 2,250,000 cu. ft. of water. **

The water is owned by the land—no tax to be paid any company for the use of the water. X
Perfect title to both land and water. Good soil and pure water. »•

All kinds of small grains, vegetables, and small fruits can be raised, and all pro-

duce finds ready market and good prices. X
Comfortable log buildings. Ranch will yield from 200 to 235 tons of hay this A

season. **

Price—$35 per acre for irrigated land
; $4 per acre for grazing land. Terms easy. X

Will give possession at any time to purchaser paying reasonable price for the crops. 4»

*X—^— X
X
X
X

«: Address all communications to

Forestry and Irrigation
^

I Real Estate Department I«I

[:* %
k Atla^ntic Building WaLshington. D. C. %
;:* \^

In writing advertisers kindly mention Forestry .\nd Irrig.vTion.



Tt
TREES FOR TIMBER PURPOSES,

SEEDS

AND SEEDLINGS

FOR

FORESTRY

PURPOSES

WRITE FOR FORESTRY CATALOG

THOMAS MEEHAN & SONS, Inc.

Nurserymen and Tree Seedsmen

DRESHERTOWN, . . PENNA.

GOVERNMENTS

PATRONIZE

US-

A

WORTHY

SIGNIFICANCE

Money Rolls to Agents
that sell nursery stock from the famous

OREELEY, 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 PUNT & SEED CO.

NASHVILLE, TENN.

ORCHIDS ORCHIDS

We are the largest Orchid growers in the
United States ::::::::::
Our illustrated and descriptive Catalogue
of Orchids is now ready and may be had
on application ::::::::::

Orchid Growers LAGER & HUBRELL
and Importers... SUMMIT, N. J. : : : : :

KINSTLER WAR BAG
For Sportsmen, Campers, Etc.

Holds as Much as a Trunk

Weight. 3'2 Pounds

A Valise on the Cars

A Pack-Bag In the Woods
Send tor Circular " D"

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

Marble's

Safety Pocket

Axe
WILL INTEREST YOU

Send for circular describino; it, to-
2;ether with munerous conveniences
"or campers and hunters.

MARBLE SAFETY AXE CO. I

GLADSTONE, MICH., U. S. A.

The PAPER that this publication is printed

on is furnished by

R.P. Andrews & Company ino, 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.

IP IN NEED, DROP THEM A LINEa
la writing advertisers kindly mention Forestry and Irrigation



Five Great Irrigated
Valleys

ARKANSAS VALLEY, COLORADO. Altitude
3,400 to 4,600 ft. ; beet-sugar factories, thousands of
acres of alfalfa, millions of cantaloupes, extensive
orchards, flocks of sheep ; largest irrigated section
in the U. S. Extensive cattle feeding and dairy in-
terests Population doubled in five years.

PECOS VALLEY, NEW MEXICO. Altitude
.^,000 to 4.000 ft.; 175 miles long; on edge of Great
Plains cattle pastures, affording profitable home
market for alfalfa and grain

; noted for its large
orchards and fine quality of vegetables ; artesian
belt with 300 flowing wells.

RIO GRANDE VALLEY, NEW MEXICO. Alti-
tude 3,700 to 5,300 ft.

; 350 miles long
; great sheep-

raising section; mining in adjacent mountains;
adapted to fruit raising and small farms.

SALT RIVER VALLEY, ARIZONA. Altitude
1. 000 ft. ; 60 miles long and 20 miles wide; special
industries—early oranges, live stock, vegetables,
small fruit, alfalfa, bee culture.

SAN JOAQUIN VALLEY. CALIFORNIA. Alti-
tude 50 to 4. .0 ft.; 20 miles long, 50 miles wide;
wheat raising, live stock, oil wells, alfalfa, raisin
and wine grapes, olives, figs, citrus and deciduous
fruits, almonds, walnuts, lumbering and mines in
mountains.

ALL FIVE VALLEYS have never-failing water
supply, extensive systems ot irrigating ditches, and
rich soil, insuring profitable crops. Pleasant cli-
mate, especially in winter. Thriving towns, afford-
ing good markets. Directly reached by the SANTA
FE.
For information about farm lands, manufactures,

and general business openings, address

G. C. DILLARD, G. E. P. Agt., 377 Broadway, N. Y , or

Industrial Commissioner ^ _-^
A. T. & S. F. Ry. System, TSanta He

California, Oregon,
Washington

from Chicago daily via the Chicago & North-
western Railway. Pullman tourist sleeping

cars Chicago to San Francisco, Los Angeles
and Portland without change; double berth

rate from Chicago only $6.00.

Personally Conducted Excursions
Three tlirough trains a day to San I-rancisco.
Los Angeles and Portland over tlie only
double-track railway to the Missouri River.
Round-trip tickets on sale daily at reduced

Write for free booklets, maps and time
tables or call upon any ticket agent fur
tickets reading via the

Chicago 4 North=Western Ry.
\V. B. Kniskern.

Passenger Traffic Manager,
Chicago.

SUNSET MAGAZINE

It pictures the Wonders
and Special Resources of

the West, and its pages

i V e advertisers oppor-

tunities offered by no
other publication of sim-

ilar character. Especially

in illustrations is the
magazine noteworthy. »r

Upon every page are

artistic halftone engrav-

ings. vSubscription $1.00

a Yeair; for sale by all

newsdealers. Published

monthly by the Passenger

Department of »5r jJT »er »jr

Southern Pacific Company
4 Montgomery St., San Francisco. California

In writing advertisers kindly mention Forestry and Irrigation.



Organized April, Incorporated January, 1897.

T H E

American Forestry Association

OFFICERS FOR 1903.

Pi'esident.

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.

James Wilson.
B. E. Fernow.

Henry S. Graves.
Henry Gannett.

Directors.

Edward A. Bowers.
Otto Luebkert.

Filibert Roth. Gifford Pinchot.

Frederick V. Coville.
F. H. Newell.

P. Whittlesey.

Vice-Presiden is.

Sir H. G. Joly de LotbiniJre, Victoria, B. C.
Charles C. Georgeson, Sitka, Alaska.
D. M. Riordan, Flagstaff, Ariz.
Thomas McRae, Prescott, Ark.
Wm. R. Dudley, Stanford University, Cal.
Henry Michelsen, Denver, Col,
Arthur T. Hadley, Nev? Haven, Conn.
Wm. M. Canby, Wilmington, Del.
A. V. Clubbs, Pensacola, Fla.
R. B. Reppard, Savannah, Ga.
Chas. Deering, Chicago, III.

James Troop, Lafayette, Ind.
Thomas H. MacBride, Iowa City, Iowa.
L. W. Yaggy, Hutchinson, Kansas.
S. C. Mason, Berea, Ky.
Lewis Johnson, New Orleans, La.
Edward L. Mellds. Baltimore, Md.
John H. Hobbs, North Berwick, Me.
N. S. Shaler, Cambridge, Mass.
Charles W. Garfield, Lansing, Mich.
Samuel B. Green, St. .^^nthony Park, Minn.
William Trelease, St. Louis, Mo.
Charles E. Bessey, Lincoln, Neb.
John Gifford, Princeton, N. J.

Edward F. Hobart, Santa Fe, N. M.
W. A. Wadsworth, Geneseo, N. Y.
C. A. Schenck, Biltmore, N. C.
Frank White Bismarck. N. I).

Wm. R. Lazknby, Columbus, Ohio.
A. C. Scott, Stillwater, Okla.

J. T. Rothrock, West Chester, Pa.
H. G. Russell, E. Greenwich, R. I.

N. E. Hansen, Brookings, S. D.
Thomas T. Wright, Nashville, Tenn.
Wm. L. Bray, Austin, Texas.
E. F. HOLMKS, Ogden, Utah.
Frank W. Rollins, Concord, N. H.
Redfield Pkoctor, Proctor, Vt.
D. O. Nourse, Blacksburg, Va.
Addison G. Foster, Tacoma, Wash.
A. D. Hopkins, Morgantown, W. Va.
Thomas F. Walsh, Washington, D. C.
Jos. M. Carey, Cheyenne, Wyo.
Elihu Stewart, Ottawa, Out.
Wm. Little, Montreal, Quebec.
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 AND IRRIGATION is the official org^an of the Association, and is sent regularly to all members.

APPLICATION FOR MEMBERSHIP.

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.oo) for annual dues enclosed herewith.
Very truly yours,

Name..

P. O. Address .



*''*'f*SPOT.fft.t»»'^*

The fertile soils of eastern Oregon or Wash-
ington 3-ield, in overilowing abundance and in

the highest perfection, every grain, grass,
vegetables and fruit of the temperate zone.

To enable pei-

these favored

zi'ithout n n -

penditure of
ev, the Union V

sons to reach

localities
ticcessaj-y ex-

time and nwn-
J\icijic/iaspiit

lozc rates andin effect x<ery "s pictop

splendid train seri'ice, four trains leai'ing

Missouri l\iver daily for the A'orthicest.

One fare plus $j.oofoi- tlie round trip.

Tickets on sale April 7 and 21, May 15 and 19, June 2
and 16, 190J.

For full information call on or address

EI. I_. LOMAX, OMAHA, IMEB.,

General Passenger and Tic/cet Agent.

50 YEARS'
EXPERIENCE

Mapiks
Designs

Copyrights &c.
Anyone sending a sketch and description may

quickly ascertain our opinion free whether an
invention is probably patentable. Communica-
tions strictly confldential. Handbook on Patents
sent free. Oldest agency for securing patents.
Patents taken through Blunn & Co. receive

special notice, without charge, in the

Scientific Htnerican.
A handsomely illustrated weekly. I,argest cir-

culation of any soientiflc journal. Terms, $3 a
year ; four months, f 1. Sold by all newsdealers.

MUNN8Co.36iB-«''«^y'NewYork
Branch Office. 625 F St.. Washington, B. C.

mm^
MPANS Tabules

Doctors find

A good prescription

For manliind.

The B-cent packet is enough fof

an ordinary occasion. The
family hottle (price 60 cents)

contains a supply U>r a y^.n.

In writing advertisers kindly mention FORESTRY and Irrigation



horburn's
Seeds

They have been developed by

careful, thouchtfi.l propacration

throughout the nineteenth cen-

tury. Thorburn's 110-page Century

Catalogue of these

Seeds of

a Century
is the 100th Euccessivo annual

Issue. If you would have a more

beautiful lawn, cr a more produc-

tive garden, send for it. It's free.

J. M. THORBURN &. CO.
(late of 35 John Street)

86 Oortlandt Street, Kew York.

New York Ste^te

College o/" Forestry

Cornell University
Ithaca., New York

offers a complete four-year course in Forestry lead-

ing to tlie degree of Forest Engineer (F. E.)-

Special students for shorter terms accepted if

properly prepared.

Tuition, $ioo per year. New York State students

free.

The spring terms of the junior and senior years

are spent in the Demotistration Forests in the Adi-

rondacks, devoted to practical work.

Requirements for admission similar to these in

other branches of the University. Send tor pro-

spectus.

Instruction in preparatory and collateral

branches given by the Faculty of the University.

For further information, address Director of

State College of Forestry, Ithaca, N. Y.

B. E. FERNOW. LL. D.. Director

JOHN GIFFORD. D. Oec, Assistant Professor

JUDSON F. CLARK, Ph.D., Assistant Pi-ofessor

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

1903 will open July 1st and continue seven weeks

For further information aLddress

Henry S. Graves, Director, New Haven, Conn.

I»KKSS OF JUDD & DETWKIIvER, WASHINGTON, D. C.
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KILNS AND APPARATUS
TO COLLECT

WOOD ALCOHOL
ACETIC ACID ^^
WOOD OIL^^.^^
TURPENTINE J-^

FROM THE SMOKE OF WOOD
AND MAKING 45 TO 50 BUSHELS

OF SUPERIOR

CHARCOAL
PER CORD OF WOOD

PLANNED BY

J.AJATHIEl, Georgetown, S.C.

COMPLETE FILES OF

FORESTRY AND IRRIfiATlON

FOR 1902

A limited number of complete volumes

J
(unbound) of this magazine for the past

year may be obtained from the publisher

at I1.50 per volume.

Address

FORESTRY AND IRRIGATION

Atlantic Building Washington, D. C,

THE

GRAND VIEW

LAKE PLACID,
N. Y.

The finest Hotel on

the most beautiful of

the Adirondack

Lakes.

Offers every induce-

ment as an
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NEWS AND NOTES.

Forest Work Mr. Gifford Pinchot,

Outlined in Forester of the Depart-

Minnesota. ment of Agriculture,

has just returned to

Washington from a trip to northern
Minnesota, where he made a tour of

the Cass and Leech Lake region. In
company with Commissioner Richards,
of the General Land Office, he inspected
the work carried on during the past
summer and winter under the direction

of Mr. Eugene S. Bruce, Lumberman
in the Bureau of Forestry. The prin-

cipal object of this work was to select,

in accordance with the provisions of the
Morris act, passed at the first session of

the last Congress, a tract of 225,000
acres for a forest reserve, about the
headwaters of the Mississippi. In addi-

tion, ten sections of land were to be
chosen, to remain unlumbered in the
interest of the permanent beauty of the
region.

On the 225,000 acres to be chosen for

a forest reserve from the Chippewa
Indian lands, now to be opened, the
law provides that 95 per cent of the
timber shall be removed under rules and
regulations prescribed by the Forester,
one of the objects of whose recent trip

was to determine on the manner of se-

lecting the five per cent to remain and
the rules to be employed. It was found
that excellent work had been done by
the members of the Bureau, and that
the situation, both on the ground and
in the public sentiment of the state, was
most favorable to the proposed reserve.

Reproduction of the forest is abundant
and easily secured if fires can be kept
out. In fact, the fire problem is the
greatest one to be faced. In order to
meet it in part, the bill provides for the
burning of tops and other debris of the

logging at a time when there will be no
danger that the fire will spread.

At a dinner in St. Paul, arranged in

honor of Mr. Pinchot by the Minnesota
Club, Governor Van Sant and other
prominent men in the state who are

interested in forestry were present.

Among the addresses was one by Mr.
Fred G. Weyerhauser, a prominent lum-
berman of Minnesota, who said that

the lumberman had come to see the
practical importance of forestry in his

operations. Brief addresses were made
by Senator Clapp, Representative F. C.

Stevens, Professor Tucker, and Mr.
F. M. Eddy.
The list of guests at this banquet, in

addition to the Governor, included State

Auditor S. G. Iverson, who, by virtue

of his office, is state forest commissioner
;

Gen. C. C. Andrews, state fire warden
;

Professors S. B. Green and F. D.
Tucker, of the state agricultural school

;

Herman Chapman, superintendent of

the experiment station at Grand Rapids;

Mayor F. M. Kratka, of Thief River

Falls ; Gen. W. A. Kobbe, D. R.

Noyes, who was Mr. Pinchot' s host in

St. Paul; Ambrose Tighe, B. F.

Beardsley, Chas. Christadoro, Webster
Wheelock, R. C. Jefferson, W. B.

Dean, Winthrop Noyes, and Conde
Hamlin.

Spring: Drouth Many owners of truck

in the East. farms and market gar-

dens in the Middle At-

lantic States have had it forcibly brought

home to them during the month of May
that great loss is bound to accrue to them
through protracted dry weather during

the most important part of the growing
season. On the one hand, those with-
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out irrigation plants of some sort are

confronted by serious losses, particu-

larly in the early vegetable and straw-

berry crops. On the other hand, farm-

ers who have some means of applying

water to their crops are doubly jubi-

lant, because the warm sunshine, in

connection with water, has made sturdy

growth, and also because the general

drouth conditions have made good pro-

duce scarce and high-priced. In Wash-
ington, situated in the center of an im-

mense market gardening area, which

was not visited by rain between May 4
and May 22, it is a noteworthy fact that

the strawberries in market are dis-

tinctly of two classes : those grown
under conditions which left everything

to natural sources and those which have

resulted from care and the apphcation

of needed water. The former are un-

dersized and unattractive ; the latter

large and of fine color and appearance,

and the difference in the price obtained

for the two qualities is quite as marked
as the difference in looks and flavor.

These things go to prove that irriga-

tion for the eastern farmer is not in any
sense a fad, but is well within the realm

of hard, practical fact if the grower
wants to make sure of good profit on
intensive crops.

President A record of the speeches

Roosevelt of the President on his

Interested in western tour would
Forestry and show many apt allu-

Irrig-ation, sions to the conserva-

tion of the woods and
waters of the country through which
he has passed. From the beginning of

his tour he has constantly called the at-

tention of his audiences to the need of

conserving their country's resources
through a wise forest policy, and the

development of them by the preserva-

tion and use of water supplies. It is

noteworthy that he has never lost an
opportunity during this time to speak
at educational institutions, and in Cali-

fornia particularly he made a series of

addresses at the collegiate institutions

of the state, including Pomona College
at Los Angeles, the University of the
Pacific at San Jose, Santa Clara College

at Santa Clara, Stanford University at

Palo Alto, and culminating in a com-
mencement address at the University of

California at Berkeley. In all of these

he showed that he was quick to observe

and appreciate the resources of Califor-

nia, and he urged on his hearers the

necessity of working toward the fullest

realization of the bounties that a gener-

ous nature had bestowed by making the

most of them and their perpetuation.

In all cases he showed himself thor-

oughly conversant with the broad as-

spects of both forestry and irrigation

and the benefits to be derived from
them.
Much of the pleasure of his trip de-

pended on the efforts of the forest

rangers, especially in his visits to the

Big Tree groves and the Yosemite Val-

ley. He was thoroughly interested in

them and in their work, the address to-

his forest- ranger escort at Santa Bar-

bara being a case in point. His trip-

through the West should bear fruit in

a reawakening of the question of mak-
ing the most of natural resources, not

for the moment merely, but for future

time.

Irrigation During the winter of

Surveys on 1 902-1 903 surveys and

Colorado examinations have been

River. made by agents of the
U. S. Geological Survey

along the Colorado River, in a coun-

try remote from civilization, where it

was difficult to obtain necessary sup-

plies. The surv^eys started in an almost

unknown country, and extended from
the mouth of the Colorado to cover an
area nearly 400 miles long from north to-

south and from i to 10 miles in width.

The greater part of the work was
done by Messrs. Rayburn and Robert-

son, who made the triangulation sur-

veys. In addition to the survey work,,

certain areas have been mapped and
contours shown at lo-foot intervals.

This included all of the irrigable and
bottom lands from Eldorado Canyon to-

Yuma, with the exception of about 40
miles between Ehrenberg and Picacho,

which will be completed during the fall

of 1903.
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In addition to the mapping, investi-

gations were carried on to determine
the discharge of the Colorado at Bnll's

Head above Needles and at Yuma, with
daily observations of the temperature
and the variation in the amount of silt

by quantity and weight ; also observa-

tions as to the amount of silt carried at

various depths of the river. Turbidity
observations were also made, and at

Yuma samples of the water w-ere taken
and forwarded for analysis to the Agri-
cultural Experiment Station at Tucson,
Ariz.

Measures of the Gila River were made,
and of the amount of water in various

ditches from the Colorado. Experi-
ments were carried on as to the best

handling of silt in ditches and canals

and the beneficial results to be obtained
from the collection of sediment on culti-

vated fields ; also as to the velocities

at which water erodes the bottoms of

canals and at which it deposits silt in

them ; also of the proper slope of canal

banks.

J-

Lands Pursuant to recent orders

Withdrawn from the Secretary of the

for Irrigation, Interior, certain public
lands have been with-

drawn from entry pending action on
proposed irrigation projects under con-
sideration by the national government.
For the Bear Eake project, on the south-
eastern boundary of Idaho, near Utah,
reservations have been made to include
the following :

Townships 10 and 11 S., ranges 36
and 37 E., B. M.
Township 12 S., range 37 E., B. M.
Townships 12 to 16 S., inclusive,

range 38 E., B. M.
Townships 6, 7, 8, 9, 14, 15, and 16

S., range 39 E., B. M.
Townships 7, 8, and 9 S., range 40

E., B. M.
To cover the Big Horn project, reser-

vations in northern central Wyoming
have been made as follows :

Township 54 N., ranges 80 and 81

W., 6th P. M.
Township 55 N., ranges 81 and 82

W., 6th P. M.
Townships 56 and 57 N., ranges 82

and 83 W., 6th P. M.

Orders withdraw the following for
the Cody project in the northw^estern
part of Wyoming, near the Yellowstone
National Park :

Township 52 N., ranges 102 and 103
W., 6th P. M.
Township 53 N., ranges loi and 102

W., 6th P. M.
Township 54 N., range 10 1 W., 6th

P. M.
Township 55 N., ranges 100 and loi

W. , 6th P. M.
Township 56 N., ranges 97 to 100,

inclusive, W., 6th P. M.
Township 57 N., ranges 97, 98, 99,

W., 6th P. M.
Township 57 N., ranges 95 and 96

W., 6th P. M.
In connection with the Piney Creek

project, the following areas have been
restored to entry :

Township 51 N., ranges 80, 81, 83,

and 84 W.
Township 52 N., ranges 80, 81 and

84 W.

Forest Forest Ranger Roger S.

Rang-ers Baldwin, of the Pine

Greet the Mountain and ZacaLake
President. Forest Reserve in south-

ern California, sent For-
estry AND Irrigation an account of

how the rangers acted as escort to

President Roosevelt during his visit to

Santa Barbara. This account will be
of interest to the readers of the maga-
zine, especially in connection with the

short address the President made to the

rangers, in which he showed his appre-

ciation and understanding'of forest work.
Twelve rangers from the Ventura

County division of the reserve, under
Forest Supervisor Willis M. Slosson,

rode 40 miles from Nordhoff to Santa
Barbara, where they were joined by
twelve others from the Santa Barbara

County division. The men wore blue

flannel shirts wath army buttons, khaki
trousers and leggins, and buckskin

gauntlets. Behind each saddle was
strapped the khaki blouse, and in each

hat was a sprig of pine. Bits, bridles,

and spurs were polished, and the best

horses obtainable were in evidence.

When the rangers saluted the President,

he immediately recognized them, say-
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ing, " Why, these are the forest rangers.

I am very glad to see you, boys."
During the stay in and about Santa
Barbara the rangers were given places

of honor in the escort and were made
useful in policing the line of march,
holding up the trolley cars, turning
back intruding teams, and keeping the
crowds back.

At the Santa Barbara Mission, Colo-

nel Slosson presented the President with
an album of photographs of the reserve

in behalf of the Ventura County rangers,

all of the pictures having been taken
and finished by the rangers themselves.

In accepting this gift the President

spoke as follows :

" Let me say a word of thanks to the
members of the forest force, who acted

as my escort. I wish to thank the other

gentlemen also, but particularly the
members of the forest force. I am, as

you gentlemen probably know, exceed-
ingly interested in the question of forest

preservation. I think our people are

growing more and more to understand
that in reference to the forests and the
wild creatures of the wilderness our aim
should be not to destroy them simply for

the selfish pleasure of one generation,
but to keep them for our children and
our children's children. I wish you, the
forest rangers, and also all the others,

to protect the game and wild creatures,

and of course in California, where the

water supply is a matter of such vital

moment, the preservation of the forests

for the merely utilitarian side is of the
utmost consequence, and there are no
members of our body politic who are

doing better work than those who are

engaged in the preservation of the for-

ests, the keeping of nature as it is for the

sake of its use and for the sake of its

beauty."

Mr. Roosevelt also added, in an
'

' aside " to " the boys
'

' themselves,
" and I like the way you ride."

Everywhere the rangers were treated

with marked courtesy. They were prac-

tically made the guests of the Potter

Hotel, and took lunch, on a special invi-

tation from Commander Kimball, in the

captain's cabin of theU. S. trainingship
Alert.
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Appalachian The Appalachian Moun-
Mountain tain Club, of Boston,
Club's

^

Mass., has planned a
Excursion. number of outings this

year, some of w'hich
have already been given. The princi-
pal events on the annual program in-
clude an excursion on Decoration Day,
or rather, one covering five days from
May 29 to June 2, a summer camp in
New Hampshire, and a fall trip to the
Adirondacks. Special meetings were
held May 8, 9, 13, 16, 19, and 30.
These included lectures, field lessons in
geology, and tramping tours about Bos-
ton. The club takes an interest in
forestry and related subjects, and has
done a great deal to popularize nature
study and appreciation in and around
Boston.

Yale Forest Henry S. Graves, direc-

School tor of the Yale Forest
Notes. School, sailed for Rot-

terdam , May 5 , to spend
the summer abroad for the purpose of
studying the forest methods in use in
Europe, the results of his investigations
to be used in connection with the work
of the Yale School. Professor Graves
will visit the most prominent forest

schools and museums of Germany,
Austria-Hungary, and France, and will

make collections of books, instruments,
specimens, and other material for use
at Yale to aid the students and to illus-

trate his own lectures. His head-
quarters, while abroad, will be at the
University of Munich, where he studied
some years ago.

Professor Graves was at West Point
for several weeks previous to his de-
parture for Europe, directing the party
of Yale Forest School seniors who have
been working on the government reser-

vation connected wnth the United States
Military Academy.
The Yale Summer School of Forestry

will be held, as usual, this year at Mil-

ford, Pa., the work being in charge of

Assistant Professor J. W. Toumey, who
has been advanced to a full professor-

ship in the forest school.

Mr. Gifford Pinchot, Forester of the
United States Department of Agricult-
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ure, has been elected to a professorship

in the Yale Forest School, and while he

will continue his work and his residence

in Washington, he will, by special ar-

rangement, deliver a course of lectures

at Yale during the coming collegiate

year.

Professor William H. Brewer has re-

signed the professorship of agriculture

at Yale and has been appointed pro-

fessor emeritus. He has alwa3^s taken

a considerable and active interest in for-

estry, and was the author of the article

on the
'

' Relation of Forestry to the

Public Health '

' which appeared in the

January, 1903, issue of Forestry and
Irrigation.

J-

Recent Since the publication in

State Forest the April issue of For-

Legislation. estry and Irrigation
of notes on "Recent

Forest Legislation
'

' additional informa-

tion has been received concerning acts

which have been passed or are still

under consideration by various states.

Maine.—An appropriation of $2,500
for 1903 and a like amount for 1904 for

public instruction in forestry was made
under section 15 of the original forest

act, and the coming fall will probably

see a chair of forestry established at the

University of Maine. A slight change
was made in section 4 of the original

act creating a Forestry Commission.

Minnesota.—T w e 1 v e amendments
were made in the Minnesota forest fire

warden law at the recent session of the

legislature, which, it is felt, w^ill improve
the measure considerably. The legisla-

ture also enacted a law authorizing the

State Forest Board to purchase land for

forest purposes. The board is author-

ized to acquire by purchase for the state

at a cost not exceeding $2.50 per acre,

and preferably at the sources of rivers,

any land in the state that is adapted to

forestry, but not to exceed in any one
congressional township one-eighth of

the area of the township, and to take

such steps as are necessary to maintain

forest thereon according to forestr}^

principles. One-quarter part of the net

forest revenue from such lands is to be
paid to the respective towns in which

the lands are situated. No appropria-

tion was provided to carry the law into

effect. An appropriation was made,
however, for the enlargement of the
Itasca State Park and for the erection of

a building therein, $20,000 being set

aside for the purchase of additional land
and $5,000 for the building. The park
is at present under the control of the
Attorney General. The legislature en-

acted as an amendment to a previous
law a provision giving a bounty of $2.50
per acre per j^ear for a period of six

years for each acre planted and kept in

good condition with any kind of forest

tree except Black Locust. This is lim-

ited to ten acres to any one person.

California.—An appropriation of $10,-

000 has been made for preservation,
improvement, and maintenance of the
California Redwood Park, in Santa
Cruz count}'. The money is to be used
in building roads, bridges, etc., and for

the employment of a warden and neces-
sary assistants, $5,000 to be available

during this year and $5,000 in 1904.

Pennsylvania.—Six forest laws were
passed at the last session of the Penn-
sjdvania Legislature. House bill No.

44 is as follows :

"An act conferring upon persons em-
ployed under existing laws by the Com-
missioner of Forestr}' for the protection
of state forest reservations, after taking
the proper oath of ofhce, the same powers
as are by law conferred upon constables
and other peace officers, to arrest with-
out first procuring a warrant, persons
reasonably suspected by them of offend-

ing against the laws protecting timber
lands, and also conferring upon them
similar powers for the enforcement of

the laws and regulations for the protec-
tion of the state forest reservations, and
for the protection of the game and fish

contained therein, and further confer-
ring upon them the power to convey
said offenders into the proper legal cus-
tody for punishment ; this act to apply
only to offenses committed upon said res-

ervations and lands adjacent thereto."
A second bill passed authorizes the
Governor to appoint a Deputy Commis-
sioner of Forestry and an additional
clerk in the office of the Commissioner
of Forestry.
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A third bill empowers the Commis-
sioner of Forestry and the Poorest Re-
serve Commission to give street railway
companies the privilege to construct,

operate, or maintain lines on highways
bordering on or within forest reserva-

tions. A fourth bill allows the State

Forest Reserve Commission to expend
in the purchase of lauds for state forest

purposes a sum not to exceed $300,000
in any one fiscal j^ear. Proceeds de-

rived from the state forest lands, by the

provisions of this act, are to go into a

special fund which may be used for pro-

tecting and improving forest lands or

for the purchase of additional land.

The fifth act directs the Commissioner
of Forestry to erect suitable buildings

on the Mont Alto Reservation, or to

purchase lands and buildings adjacent

thereto, at a sum not exceeding $6,000.

These buildings are to be used as a prac-

tical school of forestry for the instruc-

tion of forest wardens for the state

lands. The cost of the instruction is

limited to $10,000 for the two years

ending June i, 1905. The sixth bill

provides for the erection and fitting up
of a sanatorium on the Mont Alto
Reservation for the benefit of poor con-

sumptives, under the management of

the Commissioner of Forestry, and
$8,000 is appropriated for the construc-

tion and maintenance for two years

from June i, 1903.
The number of these forest acts and

the breadth of interest which they show
point to excellent work and great in-

terest in forestry in Pennsylvania, an
example which could profitably be fol-

lowed by other states.

Massachusetts.—A bill was intro-

. duced in the Massachusetts Legislature

at its recent session providing for the

establishment of the position of State

Forester, but failed to pass, and will be
introduced again next year, when it is

hoped it will receive favorable action.

Meantime the Massachusetts Forestry

Association has made an appeal to its

members for voluntary subscriptions to

a fund of $3,000 for the purpose of em-
ploying a forester to work under the di-

rection of the Executive Committee for

the coming year. The fund is to be

used to pay the salary of a forester at

$1,200, for his traveling expenses, and
for promoting practical work by the
distribution of seedling trees and in
other ways.

Connecticttt.—A law relating to state
forestry has recently passed both houses
of the Connecticut legislature and is a
distinct advance for the forest interests
of the state. By its provisions the state

forester is authorized to take such meas-
ures as he may deem expedient to ob-
tain a profitable growth of timber on
the state forest reservation, and to sell

such timber when desirable, the pro-
ceeds to go toward the maintenance and
improvement of the forest.

A former act is amended so that the
price at which oak, pine, or chestnut
lands may be bought at a sum not ex-
ceeding $4 instead of $2.50, as formerly;
and another significant change is that
which makes the reservation at Portland
a state forest instead of a " park."
The sum of $2,000 for the two fiscal

years ending vSeptember 30, 1905, is ap-

propriated for the work to be done in

planting, fencing, protecting the lands
from fires and trespassers, and preserv^-

ing the game, fish, and timber. This
is an inadequate sum, but the powers
conferred on the forester show a consid-

erable advance, as they enable him to

carry out a complete system of forestry

on the state forest in Portland.

Forestry in The legislature of the

Hawaii. Territory of Hawaii has
passed an act providing

for a Board of Commissioners of Agri-
culture and Forestry, in which provis-

ion is made for a forest policy for the

islands. This act provides for a super-

intendent of the Forest Department,
who will have charge of all matters re-

lating to forestry, and will be assisted

by a corps of foresters and rangers.

The matters particularly specified by
the act as coming under the jurisdiction

of the Forest Department include the

custody and regulation of all lands to

be set aside under the provisions of the

act, and to protect the forests for the

purpose of conserving and regulating the

water supply. Ways and means are to

be devised for making the forests self-
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supporting, and measures are to be taken
for the exclusion of trespassers, stock,

and fires from the public forest domain.
The Governor is authorized, by and

with the consent of I he Board of Com-
missioners of Agriculture and Forestry,

to set aside lands for forest reservations

and to accept the care and control of

private lands for forest purposes.

The territorial senate has just passed

a bill which appropriates about $23,500
a year for two years for the Department
of Forestry, and providing for the sal-

ary of a chief forester at $3,000. He
will have full and direct control of the

forest work, being independent of the

experiment station and answerable only

to the Board of Commissioners, whose
members are appointed by the Governor,

by and with the advice and consent of

the territorial senate.

The Bureau of Forestry at Washing-
ton is greatly interested in the work
contemplated in Hawaii, and since it is

the desire of those persons in the island

most deeply interested in the subject, it

will give help and advice in the prelim-

inary steps. Mr. William L. Hall,

Chief of the Division of Forest Exten-
sion, will start for Honolulu in August
to assist in organizing the forest work.

Appropnation Governor Odell, of New
Vetoed. York, on May 15, ve-

toed the annual state

appropriation of $10,000 for the New
York State College of Forestry, of Cor-

nell University. His action was based
upon the adverse report of the legisla-

tive committee appointed to examine the

state lands in the Adirondacks. This
report criticised severely the manage-
ment of the college forest.

Association At a recent meeting of the

Matter. Executive Committee of

the Board of Directors of

the American Forestry Association the
matter of increasing the annual dues of

the members of the Association, which
was referred to it by the Board, was
brought up for consideration. The
Committee decided to recommend that

the annual dues be increased to $2.50 a
year, and this proposition for increase

be submitted to the members of the As-
sociation at the special summer meeting
to be held at Minneapolis, Minn., in

August. Notice of the proposed change
will be given in connection with the
official announcement for the summer
meeting, and if this action of the Ex-
ecutive Committee is approved, it will

go into effect January i, 1904.

.^

Reclamation Mr. Charles D. Walcott,
Service Notes. Director of the U. S.

Geological Survey has
just returned to Washington after an
extended trip in the southwest. He
visited the San Carlos and Tonto Reser-
voir sites in Arizona, and met and dis-

cussed with the people of the Salt River
Valley the main points in connection
with the government's attitude in carry-
ing out the provisions of the national
irrigation act. Eater Mr. Walcott visited
the Grand Canyon, in connection with
geological work that is being carried on
in that region.

Mr. Morris Bien, of the Survey, is

negotiating for the purchase of lands
and water rights in connection with the
Truckee project in Nevada.

Mr. F. H. Newell, Chief Engineer of
the Reclamation Service, is now making
an extended trip through the West in

connection with the various proposed
irrigation projects that are being con-
sidered under the law of June, 1902.

Forestry in In a recent report Mr,
Italy Neville-Rolfe, British

consul in Naples, refers
to the widespread interest now being
taken in Italy in the question of re-

forestation. In 1877 about 4,000,000
acres w^ere withdrawn from the opera-
tion of the old forest laws, as well as
about 1,000,000 acres in Sicily and Sar-
dinia. The consequence was a reckless
destruction of forests ; and now it is

generally admitted that the state must
step in to save those that are left and to
aid in replanting. The question now
being discussed is what trees are to be
used for the latter purpose. The Italian
oak is of little use except for railway
sleepers ; there is plenty of chestnut all

over the country, and pine trees would
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grow luxuriantly and prove most useful.

The cork tree, however, appears to be
the one which would prove economically

the most valuable, and it has hitherto

been almost wholly neglected in Italy.

In 1900 the cork exported was valued

at only $180,000, and much, no doubt,

was used at home. But a few years

ago Spain exported wine corks to the

value of over $5,000,000.

In Italy about 197,000 acres of land are

under the cork tree, chiefly in Sicily and
Sardinia ; in Portugal the area is 741 ,000

acres, in Spain 617,000, and in Algeria

694,000 acres. The Calabrian cork
forests have been almost wholly de-

stroyed, the trees having been burnt
for charcoal, and even Sicily now im-

ports corkwood in considerable quanti-

ties. Seventy years ago nearl}' all the

cork imported into England came from
Italy. But since then most of the Italian

forests ha\'e been destroyed for charcoal

and to produce potash, and those that

remain are being devastated for the same
purpose; and no one thinks of replanting

the ground,which naturally gets washed
away, owing to the absence of trees.

Earge forests containing a majority of

cork trees are continually being released

from the forest laws, and there is a risk

that the production of cork in Ital}^ will

soon cease. Nothing can replace cork
in its manifold use, and now, when vast

quantities are used in making linoleum
and in shipbuilding, an adequate supply
of it is of great economic importance.

said that a portion of the appropriation
has been expended to purchase, survey,
and protect about 700 acres of forest
land near Portland. The work at

Windsor, where 60,000 trees have been
planted to determine the best means for
reclaiming Connecticut forest lands, is

being conducted at the expense of the
state experiment station. A good por-
tion of the original appropriation is still

available.

George R. Griswold, member of the
Advisory Committee of the Association,
and an agent of the Bureau of Forestry
at Washington spoke of the assistance

which the federal government offers to

owners of woodlands who wash aid in

forest work. The following officers of

the Association were elected for the en-

suing year : President, Walter Mulford,
New Haven ; Vice-Presidents, T. S.

Gold, West Cornwall ; Henry Ferguson
and Willis I. Twitchell, Hartford ; Sec-
retary, Everett S. Geer, Hartford

;

Corresponding Secretary, Miss Mary
Winslow, Weatogue ; Treasurer, Alfred
Spencer, Jr. , Hartford ; Auditor, Ap-
pleton R. Hillyer, Hartford ; Advisory
Committee, the officers and Dwight
Loomis, P. Henry Woodward, Nathan
F. Peck, John E. Dennison, Rev. John
T. Huntington, Miss Antoinette Phelps,

Theodore Worth, and E. V. Preston,

Hartford ; Mrs. Jessie B. Gerard, South
Norwalk ; George R. Griswold, Old
Eyme, and Dr. E. H. Jenkins, New
Haven.

Connecticut The annual meeting of the

Forestry Connecticut Forestry As-

Association sociationwasheldat Hart-

Meets, ford. May 2. Although
the meeting was not quite

as well attended as that held a j-ear ago,

interest in the work of the Association

was not lacking. Mrs. Jessie B. Gerard,

of the Connecticut Federation of Wo-
mens' Clubs, made an address on the

work being done by that organization

in favor of forestry, and Mr. Mulford,

the state forester, who has just been
elected president of the Association,

told of the work being done with the

$2,000 appropriation received from the

General Assembly two years ago. He

Opening Mr. Max J. Baehr,U.S.

for Sawmills Consul at Cienfuegos,

in Cuba. Cuba, in a late report

writes interestingly of

the present status of the lumber trade

at that port as follows :

"Many complaints have been made
relative to the lack of milling facilities

for dressed lumber. A lumber dealer

of this city, Mr. Hunter, states that

there are only two small sawmills here,

neither of much utility, and they charge
exorbitant prices for dressing lumber

—

$9 per 1,000 feet. He has leased for

four years, with the privilege of buying
at the expiration of that time, the best

milling site in Cienfuegos, and he offers
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this site free of rent to any enterprising

American who will establish a modern
sawmill here. He will promise the

American all of his own sawing, and no
doubt he would receive the work of the

many large plantations in this province

and that of the new Cuban Central Rail-

road. Mr. Hunter says that there is a

great local demand for doors, window
frames, and moldings at very profitable

prices, these articles being now im-

ported from the United States under
heavy rates of duty.
"The fact that an American firm

has established a good sawmill in Ha-
bana and is now buying logs in this

port and shipping them to the mill, pay-

ing freight rates equal to a shipment to

the United States, makes it apparent

that the establishment of a mill in this

city under the conditions mentioned
would be very profitable. My own
investigations along this line substan-

tiate Mr. Hunter's conclusions.

"In connection herewith, I would
mention that the two principal export
woods of Cuba—mahogany and cedar

—

are steadil}^ enhancing in value, and the

holders of the choicest timber lands on
the north coast, as well as those holding
lands adjacent to the new Central Rail-

road, are advancing their prices. Never-
theless, there are good mahogany lands
on the south coast of Cuba that may yet

be bought at a low figure."

Operations of Surveys will be made by
the Bureau the Bureau of Soils of

of Soils. the Department of Ag-
riculture under Milton

Whitney during the current year to

cover 27,850 square miles, distributed

generally throughout the country.
About 33,785 square miles have already
been surv^eyed, and these embrace al-

most every phase of agricultural indus-
try in the United vStates. These sur-

veys are valuable, particularly in the
West, where the soil types, with their

origin and processes of formation, are
described, with recommendations as to

crops grown, possible yields, adapta-
bility of certain soils to crops, special

soil problems, irrigation and drainage,
location, origin, and composition of

alkali, and the reclamation of lands

from alkali, swamps, or sand. It can

be seen that these surveys cover a mul-
titude of important details, and requests

are daily pouring into the Bureau for

surveys in particular localities. In ad-

dition to the regular survey work in

charge of field parties, Mr. Thomas H.
Means, head of the soils surveys of the

United States, is making practical dem-
onstrations of the reclamation of alkali

lands, and is at present in the Yakima
Valley, Washington, installing a system
of drainage which will make available

a large acreage now worthless. The
Yakima Valley has but 10 inches annual
rainfall, and irrigation has everything
to do with its development. If the al-

kali problem can be solved, there will

be a manifold increase in farm values

there.

Irrigfation in In view of the great ir-

India. rigation works being
planned by the federal

government, the report of irrigation

works for India recently published by
the British Government is of interest.

According to this report, the " product-
ive works "—that is, those constructed

out of loan funds in the expectation
that they would prove directly remuner-
ative—yielded a net revenue of about
$8,000,000, the largest on record, equiv-
alent to a percentage of 7.36 on a total

capital outlay of $110,000,000. This
percentage has only once been exceeded,
viz., in 1 897-' 98,when it was 7.50. The
most profitable results were obtained in

the Punjab and Madras, where the per-

centages were 11.24 ^^d 9 -05, respect-

ively. Out of 35 works classed as pro-

ductive, 13 (including all the canals in

Bengal, the Deccan, and Gujarat) are

never expected to cover the interest on
the capital outlay. The 22 actually

productve works jnelded 10. 1 1 percent.
One canal, the Cauvery delta in Madras,
returned 34.81 per cent. If the total

surplus profits realized up to the end of

1 900- 1
90 1 be added together, the open

canals have produced 27 V2 per cent, after

paying all charges for interest and work-
ing expenses.
No new productive works were opened
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in 1900-1901, but about $3,000,000 was
spent on seven new works in Upper
Burma, the Punjab, and Sind. With
regard to works constructed out of the

famine grant as
'

' famine - protective

works '

' not expected to be remunera-
tive, it is noteworthy that they yielded

a return of 2.35 per cent on capital. But
this is largely due to the great and in-

creasing success of the Swat River Ca-
nal, which alone yielded 10.41 per cent.

Five more protective works are under
construction. There is a large number
of "minor works," which irrigated

2,625,456 acres in 1900-1901, and re-

turned 7^^ per cent on capital. Those
in Sind proved the most lucrative, yield-

ing 26.18 per cent. Another class of

"minor works," for which no capital

accounts are kept because they were
mostly constructed under native rule,

irrigated 2,581,829 acres. Moreover,
Madras Presidency has 28,000 tanks
and 6,000 irrigation channels, irrigat-

ing 3,173,250 acres. The total area ir-

rigated by all descriptions of works in

1 900- 1
90 1 was 19,646,000 acres, the

largest on record. The total capital

outlay on works for which capital ac-

counts are kept has been about $141,

-

000,000, yielding in 1900-1901 about

63^^ per cent, after payment of interest,

etc. The value of the crops 'raised on
the irrigated area during the year was
estimated at $138,000,000, or approxi-

mately the amount of the capital outlay.

Water Power In connection with the

in the Adiron- gagings of streams in

dacks, the State of New York
by the U. S. Geological

Surv^ey, an examination of the water-

power resources of the western slope of

Lake Champlain has recently been made
by Mr. Robert E. Horton ; and two gage
stations have been established on Sara-

nac River, the largest stream flowing

out of the region. This river has its

headwaters in the Saranac group of

lakes, in southern Franklin county.

These lakes lie at an elevation of about

1 ,450 feet above Eake Champlain. The
stream where it leaves Lower Saranac
Lake has acquired, from the extensive

drainage area and the great volume of

stored water of the lakes, a large, steady
flow, and in falling more than 1,400
feet in its course of 25 miles to Lake
Champlain at Plattsburg. it produces
numerous waterfalls, which afford not
only beautiful scenery but also great
water-power facilities, some of which
have been utilized. The largest water
power on the river, however, affording
the unusual fall of 245 feet to drive
turbines, remains still undeveloped.
The object of the gagings is to deter-

mine the volume of the flow and its

variation from day to day, so that the
amount of horse-power the streams can
furnish may be ascertained. One of the
gaging stations is located near Platts-

burg, at the mouth, and the second is

near the foot of the Saranac group of

lakes.

Other streams of the Champlain
region—the Au Sable, Bouquet, and
Chazy—have also been examined with
reference to their industrial value. The
streams of this locality resemble one
another and are notable from the fact

that their headwaters lie in the heart
of the Adirondack region, the most ele-

vated part of the state, while the sources

of other outlets into Lake Champlain
are only 90 feet above tide water.

Studying Last year within two
Forest Fire weeks over $12,000,000

Problem. worth of timber and
other property was de-

stroyed by forest fires in Oregon and
Washington. This enormous .loss oc-

curred upon a restricted area and repre-

sents only a very small part of the an-

nual loss from this source. Every
timbered region of the United States

suffers year after year from fire. The
annual loss is estimated at from $25,-

000,000 to $50,000,000. Forest fires

have been regarded as almost inevitable,

and few systematic attempts have been

made to prevent or control them except

in the states of New York, Pennsyl-

vania, and Minnesota, which have effi-

cient systems of fire protection.

The Bureau of Forestry has this year

undertaken a thorough study of the

forest-fire problem in several different

regions. It has placed men in forest
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districts to study fires while in the pro-

cess of burning. Instead of waiting

until the fires are over and reljang for

information on local reports, as has been

done heretofore, the fires are now being

observed by the Bureau's agents, and
full data will be obtained as to how they

were caused, how fast they burn, what
conditions favor or hinder them, and
just what damage they do to the soil

and to tree growth. Each agent of the

Bureau has been assigned to a district

and is investigating all fires that occur

within his territory. For example, one
man studies a lumber tract, another a

farming district, a third a turpentine

orchard.

In connection with this detailed study,

the agents will observe the methods of

fire protection practiced by railroads

and other owners of timber lands. The
fire warden systems of the states which
have forest- fire laws and the patrol

system in use on the federal forest re-

serves will also be observed closely.

By such methods the Bureau of For-
estry hopes to replace with carefully

gathered facts the vague general notions

that now exist about forest fires. When
the problem is solved for any particular

region, the Bureau will be ready to

recommend methods of fire prevention
and control for the private land owner,
and to suggest forest-fire legislation for

the various states.

The investigation is now in progress
in northern Florida and southern Ala-
bama and Georgia under the direction

of Ernest A. vSterling. H. J. Temp-
kins, with a small corps of assistants,

has begun the work in Minnesota, Wis-
consin, and Michigan. Later in the
season a study of forest fires will be
made on the Pacific coast.

Uncompahgre At a meeting held at

Valley Water Olathe, Colo., May 5,

Consumers several hundred farm-

Act, ers and business men,
with delegates from all

the canal companies of the Uncompah-
gre Valley, were empowered to incorpo-

rate to form a legal body to deal with
the federal government in all matters
which may arise in connection with the

Uncompahgre Valley reclamation pro-

ject, one of the five great irrigation un-

dertakings the government has now in

hand. The organization was accom-
plished without any friction, four offi-

cers and an executive committee of seven

being elected by the delegates to draw
up a constitution and by-laws and to in-

corporate for the transaction of busi-

ness.

Mr. A. E. Fellows, resident hydrog-
rapher, who has the work in charge for

the government, addressed the meeting,

outlining the scope of the undertaking
and explaining the rights and duties of

the consumers. From an engineering
standpoint, he said, he believed the

Uncompahgre project to be the greatest

of the five irrigation undertakings now
under consideration b}^ the national

government, and he estimates that

125,000 acres will be under the main
canal at a cost not to exceed $25 an
acre to the consumers, the amount to

be paid in ten annual installments. He
suggested that some revenue might be
derived from power developed at the

dam, which would materially decrease
the cost to the farmers. Mr. Fellows
also suggested the plan of organization

whereb}^ complications could be avoided
by having the government deal with the

corporation in the adjusting of all

claims, even to buying the ditches ; if

the corporation could make satisfactory

terms with ditch owners, the govern-
ment might advance the money. He
explained that there would be several

canals leading from the Gunnison tun-
nel, and if the Gunnison River did not
furnish enough water to irrigate all of

the valley at its lowest water season,
storage reservoirs would be constructed.

It will be seen that the incorporation
of the water consumers simplifies the
matter of dealing with them, as was
done in the case of the Tonto Reservoir,
described in our May issue. The ques-
tion of dealing with water users will

probably be simplified in this manner
with all of the projects, making such
minor modifications of detail as may
seem to be required by local conditions.
A description of the Gunnison River
tunnel may be found in the April issue
of Forestry and Irrigation.
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HON. FRANCIS E. WARREN,

UNITED STATES SENATOR FROM WYOMING.

HON. FRANCIS E. WARREN, United States Senator from Wyoming, has been one of

the most conspicuous and energetic advocates of irrigation legislation in the United
States Senate. Coming from a state in which originate most of the large rivers whose

waters are used in irrigation, it is fitting that he should originate many of the ideas which have
been embodied in national legislation relating to irrigation.

Senator Warren was born at Hinsdale, Mass., June 20, 1844; he received an academic
education, entered the 49th Massachusetts Volunteers as a private, serving from 1862 to 1865 ;

he then engaged in farming and stock raising in Massachusetts until 1866, when he removed to

western Dakota, the country afterwards being organized into the Territory of Wyoming. He
engaged in the mercantile business in Cheyenne, and became interested in live stock

;
later he

was elected governor. of Wyoming Territory, and subsequently became the first governor of the

new state. He has served 'in the United States Senate since 1890, his present term expiring in

1907
Of large frame and equally strong mental grasp, Senator Warren is at all times a com-

manding figure, and in his advocacy of irrigation legislation he has attracted attention to the
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necessitv of action bv Congress. His principal efforts were at first directed along the line of

securing amendments to the River and Harbor Bill, by which reser\;oirs should be built by the

general government as part of its system of river improvement, carried on by the corps of engi-

neers of the United States Army. 'He secured the passage of the item authorizing surveys in

W3'oming and Colorado, and resulting in a report on the subject, prepared by Capt. Hiram M.
Chittenden.

When it became apparent that the River and Harbor Bill could not become the means of

national irrigation, Senator Warren lent his aid to the passage of what is known as the recla-

mation law of June 17, 1902. In the administration of this law Senator Warren has taken great

interest, and by his counsel and advice has sought to make the operations of the law of advan-
tage to the country as a whole as well as to his own state.

FORESTRY AT HONGKONG.
DESCRIPTION OF A NOTEWORTHY EXPERIMENT IN TREE
PLANTING THAT SHOULD BE IMITATED IN THIS COUNTRY.

BY

MARK WINCHESTER,
BUREAU OF FORESTRY.

A RETROSPECT on the work of the

English foresters at Hongkong
along planting lines may be of interest

in this country because of the proximity
of that section of Asia to the new pos-

sessions of the United States. Of course
the conditions are by no means similar,

because the Philippines at the present
time are to a great extent heavily for-

ested ; but if the time ever comes when
we are to carry on planting operations
there, we may profit greatly by the mis-
takes and experiences of these foresters.

Hongkong was ceded to Great Brit-

ain in 1842, and the city of the same
name has been built almost entirely since
that time. Along the water front is a
narrow strip, where are situated the
wharves, principal places of business,
and the Chinese quarter. From this

commercial district the cliffs rise ab-
ruptly to a height of 2,000 feet, and on
this steep hillside, on streets terraced
one almost directly above the other, are
the homes of the European residents.

When the English first came, this
hillside was simply a series of barren
rocks, with a few rank weeds here and
there, and perhaps a little herbage and
brushwood along the margins of the
streams, as its only vegetable growth.
Today the incline from base to summit,
taken in connection with the superb
ocean view, can be classed as one of the

most beautiful combinations of natural
and artificial scenery in the w^orld. The
streets are well shaded, and the white
walls of the houses contrast prettily with
the green foliage. Everything is spot-

lessly clean. And it has been by the
united efforts of the forester, the archi-

tect, and the engineer that this marvel-
ous change has been wrought.
The first record of forest work on the

island is in the late seventies. In 1878
five thousand cocoa palms were planted
for ornamental purposes. It was evi-

dently not the proper zone for them,
because, although they flourished as

far as foliage is concerned, and there-

fore answered the purpose for which
they were put in, they did not bear any
ripe fruit. The two years intervening
between 1878 and 1880 were enough to

demonstrate that it would be extremely
difficult to get trees to grow on the side

of the hill, for the plantings of 1878 and
1879 on the exposed slopes were com-
plete failures.

Until 1 88 1 all of the planting was
done with two-year old plants reared in

nurseries established near the planted
territory. In the planting of 1881 a
departure w^as made from the plan of

previous years, and 60,000 of the trees

resulting from this season's work came
from seed planted in place. These were
all Chinese White Pine {Piiius sinensis

,)
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and in fact this species has been used pre-

dominantly in all of the operations.

Planting in place is far more economical
than the nursery method , because it saves

the nursery expenses, the transfer of

the young trees to the place of planting,

and the labor of setting them out. In
addition to the fact that it was the

cheaper method of the two, the seeds
planted in place seemed to succeed better

than did the two-year old plants, for the

reason that the roots of the latter were
so long that when they were moved
from their nursery bed sufficient soil

did not adhere to give them a start in

their new situation.

The cost of this planting is but one-
fifth of that by the nursery plan. The
losses are perhaps one-third of the
whole number of seeds put in. At the
end of the first year the plants reached
a height of from three to six inches.

The gaps left by the plants which fail

to come up are filled in about two years
after the other plants show themselves
above the surrounding vegetation. Un-
der the mo.st favorable conditions, in

sheltered ravines and on southern as-

pects, success has attended this kind of

planting ; the trees on the hilltops,

however, as has been the case with
those planted by other methods, are
failures, although they will sometimes
grow for a few years.

In 1883 twenty-five varieties of bam-
boo were tried. These were very gen-
erally successful, and .several years later

more were put in.

The great difficulty was to get trees

to grow at the higher elevations, both
because of the exposed situation and
because of the scantiness of the soil.

At a monastery near Hongkong, at an
altitude of about eight hundred feet,

were observed some fine large Sweet
Gum trees {Liquidambar formosana.^
The wood of this tree is in great demand
in the manufacture of tea chests, because
it has absolutely no odor. A few years
later a number of trees of that species
were put in and succeeded fairly well.
The Japanese Pine {P'mjis thumbergii)
was also tried at the higher levels and
did well, as did the Camphor tree up to
five hundred feet, under good soil con-
ditions. This latter tree grows to an

enormous height, and is exceedingly
valuable for the making of clothes

cabinets and chests. A large number
of them were also set out along the
road, where they have grown vigor-

ously.

This road planting has been a very
important feature of the Hongkong
work, and it was begun in almost the
first year of which any record has been
kept. Bamboos, Pines, Banyans, and
indigenous Oaks were the principal
species used. In connection with this

work of beautifying the roads, some in-

teresting results have been obtained by
transplanting. Banyan trees one hun-
dred feet in height were lopped down
to fifteen or twenty feet, bound around
with straw, and transplanted to the
edges of the roads with almost perfect

success.

The adaptability of these trees and
their persistence in the face of adverse
circumstances are very striking to one
walking along the hillside streets. In
many cases where they are planted on
the downhill side the drop is very ab-

rupt and the soil covering correspond-
ingly scanty. In these cases the tree,

instead of giving up in despair, bur-
rows with what roots it can, .sending the
others out along the top of the ground,
and continues to grow and flourish as
though the conditions were favorable.

In 1888 broadcast .sowing was begun,
both on the slopes and along the roads.
A bulletin of 1901 says, after com-
paring results for three years, that
broadcast sowing is as good as the ex-
pensive methods. The fact that the
latter cost $54 an acre and the former
but $5 makes this a rather startling

statement.

Although Chinese White Pine has al-

ways been by far the most prominent
species in the planting, in later years
others have been increa.singly used.
OuDiinghaviia sinensis, Tristania con-

ferta, Masson's Vm&{Pifi/is massoniana)
,

and the Gums are the best of the newer
species, the two latter succeeding fairly

well ev^en at the high elevations. Jap-
anese Cedar {Oyptonwria Japonica},
Japanese Pine, Camphor, and Eucalyp-
tus are also good trees for this locality.

The foresters here add their testimony
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to the statement, which seems to be
pretty universally accepted now, that

the prevention of malaria by Eucalpytus
planting is a fallacy.

The success they have had with plant-

ing in this vicinity cannot be said to

have been brought about entirely under
the benign influences of nature, for she
has interposed some rather serious ob-

stacles. The first great difficulty was to

find a good time for planting, because in

the autumn, the best season for putting
in the trees, the rainfall is very poor.

The typhoons which sweep over that

coast of Asia did considerable damage,
although many of the trees which were
blown down were straightened and
braced up, and after a period of nurs-

ing were restored to their former
strength. Much trouble was caused
at different times by birds eating the
seeds of the in place and broadcast
sowing.
Many of the Tristania conferta and

Japanese Cedar fell victims to the white
ant, and the Pines and Banyans suffered

greatly from a caterpillar pest which
appeared in 1893,1894, and 1895. In the
case of the Caterpillars {Eutricha piaic-

tata), however, many of the trees, even
after losing their foliage, survived
and regained their vigor. No way was
found of getting rid of these caterpillars

except the laborious method of hand-
picking, which anywhere but in an ex-
ceedingly low wage country like China
would be utterly impracticable. It has

been recorded as a rather peculiar fact

that the times when the caterpillars

were most plentiful were also the worst
years of the bubonic plague.

Mahogany was tried in the planta-

tions, and although for a time it grew
well, it was later practically ruined by
borers. Fire, the enemy at large of the
forester, has not failed to visit the work
of the Department there. On the as-

pects exposed to the winds and the
terrific heat of the sun, everything in

the dry season is in a thoroughly com-
bustible condition, and the tree planters,

in order to protect their work, have
been obliged to clear several miles of
fire barriers, some ten and some fifteen

feet in width.

At the present time the Forest De-
partment at Hongkong is doing but
little broadcast and in place planting,

because the area for this has practically-

been exhausted. They are, however,
still doing a good deal of work along
the roads and streets. From now on
their principal task will be to protect
and care for the plantations already
under way. Experiments with new-
species will also be pushed vigorously.

The problems confronting these for-

esters have been many and vexatious.
Theirs has truly been in all respects an
"up-hill" work, and that they have
transformed so much of that treeless

slope into a veritable hanging garden is

a testimonial to their energy and per-

sistence.

Note.—The foregoing description calls attention to the great need of snch planting in the
United States. No doubt every reader of this article knows of spots practically barren of tree
growth near our leading cities that might be made beautiful and healthful with even less
energy and persistence than has been required in the work at Hongkong. It is an example
well worthy of emulation by us.

—

[Editor.]

Br„lo«,Adi..ni



PRACTICAL IRRIGATION IN HUMID AREAS,

METHODS EMPLOYED AND RESULTS OBTAINED
FROM THE APPLICATION OF WATER TO CROPS
IN REGIONS OF CONSIDERABLE RAINFALL.

BY

BRISTOW ADAMS.

PART I.

LEAVING out of consideration a

narrow strip of country along the
Pacific Coast from the Canadian border
to the northern boundary of Cahfornia,
where the average annual rainfall ap-
proximates loo inches, the humid areas

of the United States may be said to lie

wholly east of the looth meridian. In
this region the average precipitation

amounts to about 35 inches, the heaviest
rainfall, 60 inches, occurring in Florida
in the southeast, and gradually decreas-
ing toward the northwest to about 15
inches in the Dakotas.

Irrigation has naturally attracted

more attention in the arid states, in the
region from the Cascade and Sierra
Ranges on the western border of the
continent eastward to the states border-
ing on the Mississippi River, than it

has elsewhere in the country. This is

so for the simple reason that that section
has needed irrigation in order to prop-
erly grow and mature crops.

The humid area, conversely, has not
taken such an interest in developing ir-

rigation, depending, in the main, on
natural rainfall to mature crops and
provide for all needed moisture. Lately,
however, and particularly through the
greater interest in irrigation in the West,
eastern farmers have been looking into

the subject of irrigation as a means of

increasing the value of the natural re-

sources at hand. Also it has proved
distinctly advantageous to make use of

water artificially applied during the
periods of drouth which are apt to occur
in the eastern growing season. It can
be said that the East is learning from
the West, although the first irrigation

plants in the country, leaving out of

consideration those of the aboriginal

nations in the Southwest, were on the
Atlantic seaboard, with Boston as claim-

ant for honors as having had the first

irrigation ditch in the country.
As noted in an article on the general

practice of irrigation, published in the
May number of Forestry and Irri-

gation, there is hardly a state in the

Union which does not make some use of

irrigation, but it is a remarkable fact

that the two states of the humid area

having the most copious rainfall—Flor-

ida and lyouisiana—have the most ex-

tensive irrigation plants. In general it

may be said that the Southern States,

more favorably situated than the rest of

the country, are paying more attention

to applying water to crops than other

states in the humid regions where the

need would seem to be more urgent.

Detailed descriptions of the various

plants used in the Eastern States will

give a general idea of how the work is

being done, and of the results which
follow.

Massachusetts.—Truck and fruit farms

in the neighborhood of Boston have made
use of irrigation for a long time, and
the success achieved led many farmers

to try the project. At first there was
not sufficient knowledge of methods to

be employed among those who recently

took up irrigation. A number of gard-

eners near Boston use the city water

supply, while others have independent

sources of water and use pumps, either

steam, gasoline, or wind-propelled.

The Hittinger Fruit Company, of

Belmont, Massachusetts—a suburb of

Boston—is one of the best-known firms

which makes use of irrigation in that

neighborhood. Their business is fruit

culture in connection with greenhouses

(285)
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for small fruits and early vegetables.

The firm admits that it made the mis-

take of going extensively into the field

of irrigation without sufficient tests of

the value, and have lately done away
with a large part of the irrigation sys-

tem which was first established on an
elaborate scale. They say that they
find that fine fruit is produced rather

through frequent cultivation than the

constant application of water. This ad-

mission shows that they fell into the

most common and most injurious fault

in the application of water, and one es-

pecially attributed to beginners, that of

over-irrigation. Now, on the other
hand, according to their own testimony,
they have done away with irrigation,

yet none of their crops is raised without
the artificial application of water. This
illustrates the difficulty experienced in

getting statistics of irrigation in the
East, where the garden hose and small
ditch are not conceived to be irrigation

in any sense worthy of the name.
The Hittinger Company plants its

strawberries in rows on little raised hills

and waters at infrequent intervals dur-
ing the growing season by letting water
run between the hills from open pipe or
hose. Lettuce is not

'

' irrigated '

' at

all, yet the ground is thoroughly wet to

the depth of two or three feet, first being
watered with open hose and then by
trenches in which the water is allowed
to run for a day at a time. The lettuce
is then planted, and when ready for

market is brighter, more crisp, and has
been grown with less trouble from plant

diseases than if it had been watered
ever}^ day or two. This, allowing for

the difference in the crop and the scale

on which it is planted, is identical with
the methods in use for the extensive
culture of lima beans in California, as

described in the May number of For-
estry AND Irrigation.
The Hittinger plant makes use of a

special and very simple apparatus, and
one that is valuable where there are

inequalities in the surface of the ground,
for by its use the expense of leveling

and grading can be done away with.

The water supply is obtained from one
of the Boston city reser\^oirs, and comes
under a pressure of 25 pounds to the
square inch. In the center of each
quarter acre there is a firmly planted
post, six inches square and about seven
feet high. On top of this post is pivoted
a 20-foot beam. A two-inch pipe runs
from a main pipe to the top of the post,

where, by means of an expansion joint,

it divides to form two ten-foot arms, to

the ends of which are coupled about
twenty feet of garden hose, terminating
in an ordinary nozzle. As the whole
apparatus revolves, it can be seen that

one man, with a force of water which
will throw a stream from 30 to 40 feet,

can effectually irrigate nearly half an
acre, and can so regulate the supply as

to suit the needs of a crop under any
condition or stage of growth. Six of

_ f

^.-r^

^

MOVABI.E SPRINKLERS ON FARM OF DAVID ASTLE, VINELAxXD, N. J.
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these distributing stations will suffice

for 2}^ acres, and where water can be
obtained under pressure the system is

inexpensive. Where a natural pressure

does not exist, a small force-pump used
during the watering process would add
but little to the cost.

New Jersey.—In this state, as well

as in Massachusetts, sprinkling is used
instead of the commoner application

directly to the soil by furrow^s or flood-

ing. In some cases a network of over-

head pipes furnished with sprinklers is

so arranged that by the simple turning
of a valve an actual rain can be closel}^

imitated over the area under the pipe

system. William Ash and Sons, of

Vineland, N. J., installed an extensive

system based on this plan, but later

discarded some of it because of the

trouble caused by rust in the pipes. It

might be possible to obviate the danger
from rust, but unless that is done valves

wall be clogged and joints will leak.

The great advantage of the overhead
pipe apparatus comes from the con-

venience in handling and the absolute

doing away with the expense of labor

connected with the application of the

water. Again, where shade-grown
crops are to be irrigated, the overhead
framework of pipes forms a support for

the cloth used for shading.
Another gardener of Vineland, N. J.

,

uses a large supply pipe along one side

of the fields to be irrigated, and at in-

tervals along its length are lateral pipes

with couplings and valves, to which a sec-

tion of rubber hose is attached, and this

in turn is connected with a long pipe
which extends across the field, sup-
ported on wooden disks or wheels at

intervals of about 12 feet. Starting at

one end of the tract to be irrigated, the
long lateral pipe is connected with the
supply pipe at the side of the field by
means of the rubber hose, and as the
ground is watered the pipe is pushed
along on the wheels to the limit of

the hose, when it is uncoupled and at-

tached to the next lateral vent, and so

on until the whole area is watered.
The advantages claimed for this device
are : that the water, by means of the
sprinklers placed at intervals on the

lateral pipes, can be regulated to the

needs of different parts of the ground
and crop

; that there are no permanent
fixtures in the field itself to interfere
with thorough cultivation or to take up
any room from the crops. The rows
or furrows of the field are run the same
way that the large wheels progress, so
that there is no crushing of the crop,
the wheels being made to run in the
furrows or between the rows.

Still another market gardener in the
same neighborhood uses the same kind
of a main pipe along the edge of the
field, but at right angles to the furrows

CANVAS HOSE SUPPORTED ON POLES FROM
A GASOLINE-ENGINE PUMPING STATION.

instead of parallel with them. From
this extend lateral outlets, with valves

and couplings, but to these a ho.se is

attached, which carries water for fur-

row irrigation. A modification of this

form is used in almost all cases where
small fruits and vegetables are grown
by irrigation, though in many instances

tarred cotton duck is substituted for

all but the main lines of pipe. This
hose was introduced by Mr. George A.
Mitchell, of Vineland, though notable

adaptations have been made of it,
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among them a very serviceable sluice

hose with open lateral ports, which
may be regulated by tying with stout

cord, this latter improvement being the

device of Mr. George H. Patch, of Wis-
consin.

This hose is easily made, the canvas

being torn into strips approximately

the boiled oil alone is used. Such hose

will not stand great pressures, but for

many purposes will be found inexpen-

sive, conveniently handled, and adapted

to a variety of uses. It can be run
along the ground or supported on poles

in the air. Couplings can be made with
galvanized iron pipe inserted and tied

FORMS OF GALVANIZED IRON LATERALS FOR USE WITH OILED DUCK HOSE.

three times the diameter of the pipe

desired, with an allowance for width of

seam, which is sewed on a heavy sew-

ing machine. The hose is then sat-

urated inside and out in boiling coal-tar

and linseed oil, four parts to one. It can

then be wrung through a clothes-wringer

and left ten days to dry. In some cases

with stout cord, and lateral branches
maybe made with T joints of any light

pipe which will fit the hose. A majority

of the truck gardeners of New Jersey use

gasoline engines, as being cheaper, easier

to operate than steam, and also because
a licensed engineer is not required by
law to operate them.

(^Continued in July mimber.~)

THE FORESTS OF CANADA.
BY

HENRY S. CULVER,
U. S. CONSUL, LONDON, ONTARIO.

THE composition and present con-

dition of the timber areas of

Canada are not generally understood by
the people of the United States. They
are too much inclined to look upon them
as one unbroken forest rather than as

separate and distinct areas, and they
erroneously associate with these dif-

ferent areas the best timbers known to

have their habitat in this northern

country.
A general idea of the composition of

the Dominion forests may be formed by
ignoring the minor belts of timber and
the isolated forest reserves and divid-

ing the main forest lands into three

great belts or divisions.

This, of course, necessitates leaving

out of the report the forests of the mari
time provinces, which are extensive and
valuable, covering about one- tenth of

the area of those of Ontario and Quebec
;

but the forests of New Brunswick and
Nova Scotia may be compared in a gen-
eral way to those of Maine. By the

division suggested, we have three great

timber belts in the Dominion : the north-

ern or spruce belt, the southern or com-
mercial belt—both east of the Rocky
Mountains—and the British Columbia
belt, west of the Rocky Mountains. In
point of value, for general purposes the
western or British Columbia belt is far

superior to either of the eastern areas

mentioned, for the reason that the cli-

mate, tempered as it is by the warm
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waters of the Pacific Ocean, promotes a

more perfect growth and development
of the different species. Here is found
not only the valuable Red Fir, or Ore-
gon Pine, generally distributed through-
out the entire province along the coast

and on the mountains, but also the Red
Cedar, the Western Spruce, the Yellow
Cedar, the Hemlock, the Balsam Fir,

the Western White Pine, the Western
Yellow Pine, the Maple, and the West-
ern Oak in such quantities as to make
this, perhaps, the most valuable timber
belt on the North American continent.

This belt extends from the forty-ninth

parallel north to the sixtieth parallel, a

distance of some 770 miles, and is from
200 to 300 miles wide. The best timber
does not extend to the extreme north.

That portion is covered with Black and
White Spruce, and constitutes a very
extensive pulp-wood range.

Dr. Dawson, in describing the Red
Fir, or Oregon Pine, says :

The best grown specimens are found
near the coast, in proximity to the

waters of the many bays and inlets

which indent it. Here the tree fre-

quenth- surpasses 8 feet in diameter at

a considerable height above the ground,
and reaches a height of from 200 to 300
feet, forming prodigious and dark for-

ests. The timber is used for house-
building, shipbuilding, wharves, piles,

masts, furniture, fencing, etc.

Next in importance to the Oregon
Pine is the Red Cedar. Mr. J. R. An-
derson, deputy minister of agriculture
for the province, says :

"The tree is very generally distrib-

uted in Vancouver Island and on the
coast of the mainland to the westward
of the Coast range. Scarce in the dry
central plateau, it again occurs in con-
siderable quantities in the Selkirk and
Gold ranges of the mountains.

" As in the case of the Douglas, or
Red Fir, the finest specimens are to be
obtained in proximity to the seacoast.

Here the tree attains an immense size,

an idea of which may be formed from
the fact that some of the native canoes,
which are all hewn out of the trunks,
are 6 feet and more from the level of

the gunwale to the bottom.
"Although second in importance as

regards its economic value, it is a more
valuable wood than the Oregon Pine,
being used principally for interior fin-

ishing, cabinet-making, doors, shingles,
and posts."

But this region, by reason of its great
distance from the markets of the East
and the lack of cheap transportation,
will remain comparatively in its prime-
val state until the eastern forests, which
are more accessible, are nearly exhausted
or until better transportation facilities

are afforded.

The northern belt is perhaps greater
in extent than all the other timber belts

and reserves of Canada combined. Ac-
cording to the best authority, it extends
from the eastern coast of Labrador north
of the fiftieth parallel in a northwesterly
direction to Alaska, a distance of some
3,000 miles, with an average width of

perhaps 500 miles. This vast strip of

timber land, if placed upon the territory

of the United States, would extend from
Maine to California, and from the south-
ern shore of Eake Erie to the northern
boundary line of Georgia. It is known
as the spruce forest of the Dominion, the
great bulk of the timber being of that

species—black and white—the other im-
portant trees being Larch and Poplar.

Although this region has been but
partially explored, it is claimed that

many of the trees in the southern por-

tion are of a lumber-producing size, but
the greater portion is fit only for pulp.

When it is considered that spruce is

distributed in vast quantities through
all the forests of Canada, and that an
almost incalculable amount will be pro-

duced in this great northern belt, it is

hardly exaggeration to say that the Do-
minion possesses an inexhaustible sup-

ply of pulp wood.
Dr. Bell, of the Geological Surv^ey of

Canada, says of the forest :

" In our northern or spruce forests,

a bird's-eye view of the country would
show a patchy appearance, due to the

fact that these different areas have been

burnt over at different times.

"The White Spruce attains its full

growth in about one hundred and fifty

years, and there are second - growth
patches of this tree of all sizes and all

ages, up to one hundred years or more.
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together with some of the old forest.

Spruce trees grow much more rapidh'

up to about thirty years than they do
afterwards. The addition made be-

tween thirty and one hundred years is

much slower.
'

'

In describing its area, he says :

'

' The area of our northern forests

ma}' be reckoned as fort5-four times as

great as that of England. Any one of

these forty-four parts will produce wood
enough to supply the ordinary demands
of the present population of Canada

—

that is, 5,000,000 people could get what
is required for mining, fuel, etc., by
taking the timber from a space the size

of England—and would be able to allow

the other forty-three equal parts to be
ifi reserv^e or used for export."
This great region, which has remained

so long unexplored, is about to be
brought within the reach of civilization

through the railway being built from
vSault Ste. Marie to Hudson Bay. This
will make available at least the timber
growing around the bay and along the

line of the road, and may possibly pro-

vide a more accessible field of pulp wood
than can be obtained in any other way
for the rapidly growing industries of the
" Soo."
The southern or commercial timber

belt spreads over a very wide territory.

It comprises that portion of Ontario and
Quebec lying between the forty-fifth and
fiftieth parallels of latitude and bounded
on the east by the St. Lawrence River
and on the west by the Great Lakes and
Manitoba. Great interest centers in

this great timber region by reason of its

proximity to the manufacturing centers
of the United States and because it con-
tains the most valuable timber for lum-
ber east of the Rocky Mountains.

It is not, however, a compact and un-
broken belt of first-class timber. Cli-

matic conditions seriously interfere with
the development and growth of some of

the best species of timber that inhabit
this region, for none of the best ones
extend farther north than the watershed
between Hudson Bay and the Great
Lakes, approximately the fiftieth paral-

lel of latitude, and many of them find

their northern limit far south of this

parallel. Besides, all timber deteriorates

in value and becomes less in volume as

it approaches the limit of climatic

growth. The composition and extent

of this timber belt can be better under-
stood by taking a map of the Dominion
and tracing its boundaries and noting the
northern limit of the most valuable spe-

cies. The forty-fifth parallel, which
is approximately the southern limit of

this region, cuts out entirely one very
valuable species—the Black Walnut

—

whose northern limit of growth is the
latitude of the city of Toronto, while a

few miles north of this parallel is the
northern limit of Red Cedar and White
Oak. A line drawn from the city of

Quebec to Sault Ste. Marie will desig-

nate the northern limit of Beech, while
a line drawn from the northern part of

New Brunswick to the north shore of

Lake Superior will mark the northern
boundary of Sugar Hard Maple. Two
other valuable species which have their

northern limit within this belt are Elm
and Birch.

The king of the northern forests is

White Pine, which has its northern
limit, as have also White Cedar and
Red Pine, at this fiftieth parallel of lati-

tude. This region is now virtually its

only home in the Dominion of Canada.
It was at one time supposed that it had
a ver}^ extensive northern range, but
Dr. Bell states that its distribution is

comparatively southern, very little, if

any, being found north of the fiftieth

parallel, which marks the watershed
between Hudson Bay and the Great
Lakes. This belt would furnish an
enormous supply of excellent timber
but for the destruction wrought by
forest fires. Dr. Bell calculates that
about one-third of this territory may
be considered as under second growth
up to about 10 years of age, one-third
as intermediate, and one-third includ-
ing trees of 100 years or more, and this

applies doubtless to all the forest areas
of Canada ; but as to this particular
belt, which lies at the very doors of the
great manufacturing establishments of
the United States, and is the one foreign
timber region upon which we rely, one
must admit that the available supply of
first quality timber is alarminglv lim-
ited.
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The Canadian forests have never been
called upon to pay the enormous tribute

to multiplying industries that our forests

have ; but they have been decimated by
the speculative lumberman and the im-
provident settler, and ravaged by fire

until those which are most accessible

bear little resemblance to their primeval
state.

But it is not too late for the Canadian
people to preserve what is left of their

great timber reserves, and by a vigor-

ous and judicious system of reforesta-

tion they ma}^ be able to meet every de-

mand for their best timber for a long
time to come. They are awake to the
responsibility and are taking measures
to preserve what is left and to reforest

the waste places. In this connection I

quote from an interesting memorandum
addressed to the commissioner of crown
lands by Thomas Southworth, clerk of

forestry for Ontario. He says :

" I have devoted a great deal of time
and study to the question of the feasi-

bility of restoring and preser\dng the
growth of White Pine upon lands not
adapted for settlement which have been
wholly or partially cleared either by
lumbering operations or by fire. Until
lately such a measure has not been con-
sidered possible except at an outlay
which, under existing circumstances,
would preclude its adoption. Recent
investigations, however, have thrown
new light on the matter by dispelling

the erroneous views formerly current,

and still held by some, as to the natural
process of forest reproduction. It was
popularly believed that when the orig-

inal pine forest was destroyed and the
soil remained uncultivated the succeed-
ing crop of spontaneous vegetation con-
sisted in all cases of trees of a less val-

uable character, such as Poplar, Birch,

Bird Cherry, and Jack Pine, and that
some natural law precluded a second
growth of White Pine. The circum-
stance which gave color and plausibility

to the theory was that in the majority
of cases lumbered-over lands were sub-
jected to the ravages of fire, frequently
more than once, which swept away not
merely the undergrowth, but the seeds
deposited in the forest soil, so that when
after the lapse of years vegetation again

appeared the lighter seeds, carried long
distances by the wind, were the first to
occupy the soil.

Careful examination of many cut-
over tracts and information derived from
various sources afford abundant evidence
that while the result of repeated fires

may be to utterly destroy the White
Pine so as to prevent its spontaneous
reproduction, the first crop will natur-
ally, and as a rule, be succeeded by a
speedy growth of its own kind, and
that, where protection from fire is af-
forded, these seedlings supply the va-
cancy left by the removal of the origi-
nal forest and furnish a merchantable
crop within a reasonable time. Already,
there are large areas of cut and burned
over land on which young White Pines
are found intermixed with less valuable
trees, which only require to be guarded
against forest fires to yield a profitable
crop long before the present virgin tim-
ber resources of Ontario are exhausted.
Even after a district has been burned
over. White Pine or Spruce will spring
up where the seeds latent in the soil

have not been burned, or where enough
of the original trees remain to furnish
seed. Near the village of Plevna, in

the county of Addington, a tract of land
of considerable extent has been with-
drawn from settlement on account of

the valuable crop of young pine timber
which has grown up during the past

twelve or fourteen years' immunity from
fires. There are many such tracts

scattered throughout the province, un-
suited for general agriculture, which
will in due course contribute to the
timber supply.

'

' The problem of reforestation is

greatly simplified when it is understood
that all that is really required to be
done in most cases to secure a certain,

if somewhat tardy, restoration of the

original forest growth is to allow the

reproductive energy of nature to have
full play, with immunity from fire. So
long as it was supposed that when the

first pine crop was removed the second

growth was invariably of an inferior

and comparatively valueless character,

and that nothing short of artificial plant-

ing at enormous cost would restore the

pine growth, it is not surprising that a
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policy of mere exploitation was pursued,
by which it was sought to harvest the

original crop of virgin timber as fast as

the demands of the market warranted,
and in a manner that would provide
the greatest revenue to the province.

'

' Since it has been established that

it is possible to profitably grow succes-

sive crops of our most valuable trees on
our non-cultivable lands, the question

of the cheapest and most expeditious
plan to pursue in this regard becomes
very important. The greatest factor

is, of course, the prevention or lessen-

ing of forest fires, and in the effort to

do this many things must be considered.

The withdrawal of certain lands from
settlement, the degree of restriction

found necessary upon the liberty now
enjoyed by hunters, tourists, prospect-
ors, trappers, and others in the crown
domain, the means of checking fires

once started, and many other things
must be carefully considered in enact-
ing legislation with this aim in view."

IRRIGATION OF SUMATRA TOBACCO,
DESCRIPTION OF AN INTERESTING IN-
DUSTRY NOW FLOURISHING IN FLORIDA.

CIvARBNCE J. BLANCHARD.

FIvORIDA, in the minds of North-
erners, has been associated so long

with fruits and flowers that it comes
rather in the nature of a surprise to find

agriculture developed there on a scale

commensurate with many sections of the

North. Northern brains, money, and
push are responsible in some degree for

the revival, but Floridians are awaken-
ing rapidly to a better appreciation of

the latent possibilities of their state, and
while welcoming their brothers from the
North are themselves adopting the lat-

est ideas of farming with success.

Scientific methods, improved machin-
ery, and diversified crops are gradually
replacing the old customs, the anti-

quated machinery, and the one-crop
system. The results are already re-

flected in better homes and a more in-

dustrious and cheerful people.

The city of Quincy, county seat of

Gadsden county, is in northwestern
Florida, in that narrow strip of land
lying j ust south of Georgia. It is in the
heart of the famous Sumatra tobacco dis-

trict, the product of whose plantations
scored 20 points higher at Paris than the
leaf from the island of Sumatra. Re-
cently I spent a day driving over the

plantations of the Owl Commercial
Company and Schroeder & Arquimbau,
two of the largest planters in the state.

The Sumatra plant requires special
soil, cultivation, and irrigation to bring
it to perfection, and the success of the
planters in Gadsden county has not
been achieved without the most care-

ful study of the plant's needs, and long
and patient experimenting with soils

and fertilizers. The plant also requires
protection from the direct rays of the
sun

; hence these large plantations are
covered with framework over which
are stretched millions of yards of cheese
cloth, or over which miles of narrow
slats have been placed. The soil is pre-
pared with utmost care. Twenty-six
wagon-loads of stable manure and one
and one-half tons of cotton-seed meal
per acre are thoroughly mixed with the
soil. The plants are grown from the
seed, which is usually planted in a
small clearing in a swamp, and under
cheese cloth. As soon as they have
reached the size of young cabbage
plants they are transplanted.
The young plants are carried in bas-

kets by women or children, who follow
the men down the rows. With a sharp-
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Courtesy Bureau of Soils

PLANTS GROWN UNDHR SHADE APPROACHING MATURITY.

Courtesy Bureau of Soils

SHADE GROWN TOBACCO AFTER SEVERAL PRUNINGS.
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poined stick the planter makes a hole

about 4 inches deep, into whichheplaces
the plant, packing the earth about it

with a few deft touches. The plants

are set about 14 inches apart, the rows
being about two feet apart. When the

field is equipped with an overhead pipe

line with sprays every 33 feet, the plants

are irrigated in the evening ; otherwise

the watering is done with a dipper in

the morning. From ten to fourteen

thousand plants are set to the acre. As
soon as the plants are firmly set a

"scooter" is run between the rows,

throwing up a flat-bottomed furrow in

which the water is run from wooden
troughs which divide the field at regu-

lar inter\'als. These troughs are sup-

plied from the reservoirs above the field,

or from pipes directly connected with
pumping plants On the streams. In the

overhead system, now recognized as the

most perfect and satisfactory method of

artificial watering, two-inch pipes run
over the frames in parallel lines about 40
feet apart, extending all over the fields.

At intervals of 40 feet a small iron

pipe extends upward about 4 feet above
the shades, the upper end being closed

with a spraying attachment. When
the water is turned on in the pipes it

comes out of the sprayer in a fine mist
and falls like a gentle rain upon the
plants. Sumatra tobacco is cultivated

constantly, no weeds or grass being per-

mitted to grow in the field. A constant
watch is kept to prevent injury from
the pests to which the plant is subject.

The first of these and probably the worst
is the black cut-worm, which working
under ground cuts the young plant
down near the roots. Should the plant
survive this enemy, the planter keeps
a lookout for the bud-worm fly, an in-

sect that lays its eggs in the center of

the bud and bites a hole in the new leaf

not larger than a pin point, but which
will be as large as a silver dollar when
the plant is full grown. Paris green
and corn meal prove effective against
this pest, and are applied hke common
insect powder. When the plant has
grown to some height the green horned
worm, with insatiable appetite, makes
his appearance. He eats a leaf 1 2 by
24 inches in a single night and still is

not satisfied. The grasshoppers, too,,

cause much annoyance, and the planters

fight them in various ways. When they
are very numerous they are rounded up
by a large force of laborers and driven,

out of openings in the sides of the fields.

When not too numerous, Guinea fowls
are introduced into the fields, and they
soon complete the destruction of the

hoppers. A Guinea hen in full action

after a grasshopper is a sight not soon
forgotten, and the insect has but a small
show for his life. Boys and girls with
wooden flappers go over the fields at

regular intervals and aid in the destruc-
tion of the hoppers.

Tobacco grows amazingly fast, in

some instances attaining 9 feet in 37
days, and the plants must be frequently
supported by strings attached to the
frames. When the tobacco is gathered
it is taken to drying-houses, which are
immense barn-Hke structures with large
openings to permit the free passage of
the air. When thoroughly dried it

comes to the warehouse for sorting into
its proper grade. There are 9 grades

—

light, medium, and dark, with spotted
and plain of each of the above. Other
grades are called seconds, strippers,

fillers, and trash, the latter being the
waste after sorting. All the work of
sorting and grading is performed by
colored women. Children are employed
in stripping. For a period of not less

than nine months the tobacco goes
through a sweating process. Then it

is weighed and bulked down. I^ater

the bulks are changed, the center of the
package being placed on the outside.
Then it is brought to the casing room
and moistened. After this it comes to
a sorting room, where it is graded by
colors. Next it is sent to the tyer's
table, where it is tied up after the
leaves have been sorted and sized. The
packages then go back to the bulk-
room, where it goes through a process
of drying out. It is then brought
back to be sized to the inch, and is

put into bales, which are again stored
for two weeks or more. The bales are
then burlapped, marked according to
grade, and shipped.
A fair yield of Sumatra tobacco in

Gadsden county is a thousand pounds
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to the acre, although it frequently runs
as high as fourteen or fifteen hun-
dred. The finest leaf brings as high
as $6 a pound, although the average is

probably not more than $3.50. This

industry requires the investment of
large capital, gives employment to a
small army of colored people, and has
become a strong factor in the material
development of Gadsden county.

THE RANGE HOG AS A FOREST PROBLEM
BY

CHARLES H. SHINN,
lANGER, SIERRA FOREST RHSERVE.

IN the lower portions of the California

Sierras the ofiicers engaged in car-

ing for and protecting the forest reserves
find that droves of half-wild hogs have
often been permitted to run at large,

more particularly in districts where
many oak trees grOvV. These hogs
generally belong to poor settlers who
live within the reserves, or who have
their homes just outside a reserve, in

some small village, either on deeded
land or as holders of tracts to which
they have not yet perfected titles.

Even the richest settler is not apt to

own more than a hundred "porkers,"
and usually the droves consist of from
twenty to fifty.

The true '

' range hog '

' is remarkably
well adapted to his environment. He is

a long, lean, tough, strong, fierce, and
rough-coated animal, a lineal descendant
of the half-wild '

' razor-back '

' of west-
ern and southwestern literature ; but in

coming up from the swamps and prairies

to the highlands of the Sierras he has
acquired even greater size and fighting
ability. The sohtary old "tuskers"
become very savage and picturesque
creatures, fit prey for the long boar-
spear of any huntsman, and capable of

fighting off or destroying almost any
number of dogs.
Although the regulations bar hogs

from these reserves, the swiftness and
cunning of the animals is so great, and
they are all so much at home in the
woods, that it is a difficult matter to fol-

low them up or to keep them out. They
will dodge into the thick, thorny shrubs
where neither man nor horse can follow

and where dogs dare not attack them,
or they will back up between rocks and
into gullies, show fight, and charge
their pursuers. A mother with her five

or six spotted pigs will usually attack

anything in sight ; and she has need to

be fierce, as the forest shelters many
coyotes and mountain lions and an oc-

casional lynx.

None of the Sierra forests contains a

pure stand of oak, but large areas of it

on the western slopes in the reserves

below 5,000 feet elevation contain many
species of oak, both evergreen and de-

ciduous. The principal species are the

Highland Live Oak {Qiiemcs zvisli-

zeiii) and the California White Oak
( Qiiercus lobata ) . These oaks are mixed
with pines ; first the Gray Pine {^Pinus

sabinia?ia) , the nearly worthless " Dig-

ger Pine " of the foothills ; then higher

up the Bull Pine {Pi)ius ponderosa)

.

Still further up the Digger Pine disap-

pears and the superb Sugar Pine {Pitius

larnbcrtiana) comes in. But the hog
problem is almost altogether one of the

thousand feet between the 2,500 and the

3,500 foot levels along the western

townships of the California reserves,

where the forest consists of oaks, Dig-

ger Pine, and Bull Pine.

The injury done by the range hogs in

this belt of country is partly to seed-

ling trees and partly to the pasturage.

When I came to this (the Sierra Re-

serve) last November, I observed large

areas of soft, rich soil so deeply up-

rooted that it looked as if it had been

freshly spaded. This had been done by

bands of range hogs in search of roots
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RANGE HOGS IN MIXED FOREST OF OAK AND PINE, SIERRA FOREST RESERVE, CALIFORNIA.

of perennial grasses and of some of our
small but nutritious native bulbs, such
as the Brodia:as and the Calochorti. The
rooting was also deep under many oaks
and pines, but at this season, just after

the early rains, it was most noticeable

in the rich open '

' flats
'

' and hol-

lows within the reserve. I examined
carefully one tract of eighty acres and
the following comparative areas were
found :

Acres

Area in fairly good young forest 36
Area in poor and fire-injured forest 18
Area in heavy growth of shrubs 20
Area in scant pasturage and rocky ridges. . 30
Area in good pasturage and rich hollows. . 9

A drove of not more than thirty hogs
had deeply broken the sod on nearly
all of the open spaces, and especially

over the nine acres of richer soil, so

that a fair estimate of their work would
be forty-five acres of this one tract ex-
amined. By January most of this ground
had been rooted over again. In Feb-
ruary the drove was taken away, but
now, in April, the uprooted places are

not grass- grown, but weedy, and the
pasturage is undoubtedly much injured.

The pioneers claim that young pine

groves frequently spring up where range
hogs have been allowed to work at will,

as they root up the close mat of pine

needles and give the seed a chance to

start. But wherever, in November, De-
cember, and January the fresh rooting

of these animals had taken place under
the pine trees on the eighty acres before

alluded to, I found that the seedlings

had been entirely destroyed. It seems
evident that the burning of the pine
needles with the first rains will furnish

a better chance for reproduction than
any hap-hazard dependence upon range
hogs.

Many cattle owners recognize the in-

jury done to perennial grasses by bands
of hogs. These grasses were once very
abundant, and formed a close mat over
large areas; but overstocking has in

many places made their growth very
'

' bunchy, '

' under which circumstances
the injury done by the hogs is especially

manifest. The annual grasses are eaten
off, but seldom uprooted.
As far as the settlers themselves are

concerned, the habit of turning out their

hogs has been in most cases unprofitable

and even burdensome. The hogs are
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often lost, stolen, or destroyed by wild

animals. In any event, they fare badly,

suffer greatly in winter, make poor food,

and bring but low prices when sold.

When kept in fields, fed and cared for,

and especially when '

' bred up '

' into

better stock, they are one of the best

money-makers of the mountain ranch.

Forest officers can justly press this

point home to the land owners in and
near the reserves, and can refer them to

the many and excellent publications

upon the care of the hog that have been
issued by the U. S. Department of Agri-

culture and by the various experiment
stations throughout the country.
As a closing illustration, Mr. Muhley,

a settler in this region, tells me that two
years ago he bought forty hogs and
turned them '

' out on the range '

' (in the
reserve). When he tried to "round
them up" at intervals during the last

winter, in order to obey the regulations
of the reserve, he was able to find only
ten, with no small pigs, and he is now
carrying a rifle in order to shoot the
two or three hogs that have '

' run wild '

'

and still stay in the heavy chaparral.

OKLAHOMA IRRIGATION
DESCRIPTION OF METHODS THAT HAVE BROUGHT
SUBSTANTIAL SUCCESS AFTER EARLY FAILURES.—
A PRACTICAL WAY TO FIGHT DROUTH.

BY

A. S. PERRY,
IN THE WESTERN FRUIT GROWER.

IRRIGATION ! What is it ? You
may say it is applying water by

artificial means to procure the growth
of vegetation during drouth or where
the water supply is inadequate. This
is partly right, but does not cover
the matter by any means. We will not

try to describe it in full, but will enlarge

on the former definition somewhat. It

is the means by which a poor man with
only a small outlay can go onto lands

that are deemed unfit for tillage, and
with only five or ten acres produce profit-

able employment for a large family ,make
a pleasant home, and save more money
than the average man in an agricultural

country will from 160 acres of the best

and most valuable lands. It is the only

thing that will bring about the beautiful

homes that in the future will be seen all

over the lands that are now called the

arid and semi-arid lands of America.
The time will come, and we hope is not

far off, when this will be resorted to

and 50,000,000 of people will find profit-

able employment tilling lands that today
are supposed to be worthless. Most

likely our government will have to solve

the problem and set the stone to rolling.

We will now come down to some of

our own experience. First, the writer

spent the earlier part of life trying to

grow fruit in a semi-arid region with-

out irrigation. This proved unprofit-

able, as there were as many failures as

there were crops. Next, the same work
was resumed in another region, which
proved no better than the first, so far

as rain was concerned. After three

years of total failure with small fruits we
found ourselves with an empty pocket-

book and a debt of $950 hanging on our

word and honor to pay, with nothing

more to secure it than 160 acres of land

that belonged to Uncle Sam, on which
we had placed a filing for homestead
entry. This was poor upland and very

sandy. Under these circumstances, the

conclusion was arrived at that one of

three things had to be done : We must
irrigate, emigrate, or quit the business

of growing nursery stock and small fruit

for market.
We decided to irrigate. An old wind-
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mill was bought on our promise to pay
^12,50 within three months. Testing
showed that sheet water existed at a

depth of 14 to 20 feet in the coarse sand.

A well was dug and a large amount of

water procured; a pump that should
have thrown 7,000 gallons per hour
would not keep the water off the diggers

while finishing the well and walling the

same. Success was crowning our ef-

forts. Next a reservoir was built, 100

feet in diameter, the walls being a com-
plete circle and 4 feet high. This was
soon filled from the work of the never-

tiring windmill. The pond was too

small, but work could not be resumed
until we had rain, as we needed every-

drop of the water. As soon as rain re-

lieved us we turned the water out of the

reservoir and dug it from the inside

until we had the banks 7 feet high.

This again proved too small, and another

reservoir was attached to it on the rear

from the well, with walls 7 feet high and
300 feet long, making another pond 100
feet square, the first pond forming one
side.

The following winter the third pond
was dug, still to the rear of the second
and of the same size. The need of so

many ponds was to preserve all the
water that could be pumped during the
winter or when the rain relieved the ir-

rigating. The mill can thus be kept
running all the time, whether wet or dry
weather. By having so much water
stored we are able to handle 40 acres of

nursery stock and keep it growing dur-
ing the severest drouth. These ponds
were made to hold like jugs (except
from evaporation) by puddling one hour
per day for two weeks. This was done
by using a drag to stir the mud. Stir-

ring the water keeps it muddy, and the

TYPICAL WINDMII.I, AND KKSERVOIR FOR IRRIGATION.
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mud settling stops the pores of the soil,

which will soon become impervious to

water and seepage will stop. This will

work on any clay soil.

Our next experiment was on another
part of the field where no clay subsoil

existed. Eighteen inches of sandy soil

covered a bed of almost pure sand,

which extended fifteen feet. Here a

reservoir was built 200 feet long and
100 feet wide. The same method of

puddling was resorted to, but not enough
water could be held in the pond to make
it a success; besides, the bottom was so

soft that a horse would mire in it like

quicksand. A fence was put around
the pond inside of the banks and twenty-
one head of hogs procured and placed

in the pen. No shade was provided for

them, but the mill was steadily pouring
a stream of cold water in the pond, so

it was '

' root hog or die
'

' with the heat.

The hogs rooted and the water raised,

and in a short time we were using water
from this pond for our plants, the re-

sult being that the bottom was as solid

as either of the ponds on clay.

The results of three years of inex-

perienced work with the water had
given us means to build the ponds men-
tioned and to procure windmills and
pumps adapted to the work and save
some money to enlarge our business

wdth. Now we felt that we had a
'

' down-hill pull
'

" and commenced en-

larging our nursery planting and small
fruit blocks. Two acres of strawber-
ries were set, and the first crop gave us
the neat sum of $315 per acre above
paying for picking, crating, and express
charges. We also planted raspberries

and blackberries ; the former proved
unsuccessful on account of soil being
too light, but fine tip plants were se-

cured and have since proved a source of

good revenue, as other nurserymen
cannot raise them in this part of the

country without water. The blackber-

ries pay $200 to $225 per acre above
picking and crating. The cost of culti-

vating and irrigating being about $30
per acre, leaves a good margin on the

right side for the grower. Strawberries
cost a little more, about $50 per acre

per annum. You may say, "Doesn't
that vary with the amount of rain ? '

'

It does. The less rain we have, the less

the cost, for if there is not much rain
the weeds do not get the start of you,
for you irrigate, and before the weeds
have time to germinate, the plow has
dislocated and destroyed them, while
with the rain the whole field is on you
at once, and thus gets the start and costs

more to clean it up than the cost of ir-

rigation.

Another successful year has passed
and we have paid the debt of $950, with
1 2 per cent interest. After closing out
our salable plants, we are pleased to

find that we still have money to further

enlarge our planting of berries and nur-
sery stock. The following year we grow
stock under contract for nurserymen
that want to be sure of getting fine

stock. This we can assure them, for

they will not suffer from drouth. The
fall of 1900 arrives and we are loaded
with a fine supply of extra fine stock

for the planter, as well as having turned
about $2,000 worth of fruit into cash. A
fair price prevailed on the nursery stock,

and after selling it out, which was an
easy matter, as all our customers by this

time had learned that our stock is excep-
tionally fine on account of having water
for it , the profits of a year' s work were at

once put into a farm lying on the bank
of the North Canadian River. About
forty acres of this is in ideal shape for

irrigation without much grading. A
t-^elve-horse power gasoline engine and
centrifugal pump, which is giving us

1,000 gallons per minute, was installed,

and the land planted in berries and pota-

toes. Potatoes are yielding 250 to 300
bushels per acre, and at this time are

bringing $1.25 per bushel. The price

for the entire crop will average about 80

cents per bushel. The berries now are

in fine condition and will be in shape for

a large crop next spring, whereas, with-

out irrigation, there would be nothing

alive at this time, after the prolonged

drouth we have suffered, and which is

not yet broken.

The cost of running our engine is

within a few cents of $2 per ten hours

run, and enough water will be thrown

to cover ten acres i Y^.
inches deep after

allowing the usual one-third for loss in

ditches.



THE REDWOOD,
CALIFORNIA'S MOST VALUABLE TIMBER
TREE, WHOSE MANY UNIQUE QUALITIES
GIVE IT A WIDE RANGE OF USEFULNEvSS.

ARDENT believers in the excellence

of Redwood lumber have ascribed

to it so many worthy properties that

many persons, and especially easterners,

accept many statements concerning it

with a grain of salt. Perhaps this may
account for the comparative infrequency
of its use except in the neighborhood
of its growth, though it is more likely

that high freight rates have a great

deal to do with its lack of use in the

eastern United States. It has been
stated that the wood makes excellent

fuel, and that it is fireproof ; that it is

the lightest wood that can safely be
used in building, and that it is so heavy
that it will sink in water ; that it can
be cut and worked easier than White
Pine, and that it is so hard it will turn
the edge of a steel tool.

These very apparent inconsistencies

may be reconciled in some degree by a

slight modification of the statements.

Clear Redwood is at once light, easy to

work, soft, and straight-grained. Red-
wood burls, or knotty excrescences put
forth by the tree to heal a hurt, are

heavy enough to sink in water, and
hard and tough enough to daunt an
edged tool. They are, when properly
worked, very beautiful, being suscept-
ible of a high polish, which, with their

rich red color, makes them like mahog-
any in finish and curly maple in texture.
As for being fireproof, it can be said

that the absence of resinous gums makes
the wood fairly fire resistant, and that
cases have been known in San Fran-
cisco, which is built mainly of Redwood,
where a party wall of that material has
offered an efficient check to the spread
of a conflagration. Moreover, the fire

record of San Francisco, essentially a
wooden city, whose hills and high winds
make many difficulties for the local fire

department, show that there has been
an immunity from serious fires not en-

joyed by any other city in which the

use of wood for building purposes has
been so general.

Redwood is unique not only in its

lumber qualities, but in its manner of

growth, distribution, and other silvi-

cultural characteristics, all of which
have been brought out in a bulletin

recently published by the Bureau of

Forestry. This publication makes a
careful study of the tree, its methods
of reproduction, and goes into the ques-

tion of applying the principles of for-

estry to lumbering operations in the
California Redwood groves. Also it

treats of the fungus growths which at-

tack the tree, and the insect enemies,

finding in both these latter cases that

the Redwood is singularly immune from
depredations which work havoc among
many other woods.
The Bureau of Forestry sought to

find out whether there would* be profit

in holding cut-over lands for future

crops, and going to the expense of pro-

tecting the young growth in lumbering
operations and from fires. It has been
stated, and believed even by those who
live among these trees, that the Red-
wood represents what an Irishman
might call

'

' an extinct living species,
'

"

and that efforts toward its reproduction

would be futile, as conditions under
which the trees started, one thousand
or more years ago, no longer exist.

To most any observing person it is ap-

parent that this idea is an absurdity.

The old giants among the Redwoods
are bound to be cut, except in a few
places where they may be preserved in

parks, for the simple reason that it is

profitable to lumber them, and future

generations of these trees will never
attain the size of the patriarchs of the
virgin forest because the sawmill man
cannot afford to wait that long ; but it

has been demonstrated by Mr. R. T.
Fisher, of the Bureau of Forestry, that

Redwood reproduces itself abundantly

(300)
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by sprouts and occasionally by seed,
and that in thirty 3'ears under fair con-
ditions it should yield 2,000 feet B. M.
to the acre.

It is inevitable that the old forests

will be lumbered, but that need not
mean total destruction, which is apt to

follow the wasteful methods now in use.

The Mendocino Lumber Company, op-
erating in Mendo-
cino county, Cali-

fornia, has done a
great deal toward
the adoption of a

rational Redwood
forest management,
and has secured ex-
cellent growths on
its cut-over lands,

which, had they
been lumbered in

the usual careless

manner, would have
been worthless at

this time.

The ordinary Red-
wood {Sequoia seni-

pervirens) and the
Big Tree {Sequoia

washingtoniana) are

distinct species,

though their lumber
is called by the same
name. Compara-
tively little lumber
comes from the lat-

ter, as it occurs only
in scattering bodies
and not accessible

to markets. More-
over, most of the Big
Trees are preserved
and their destruc-

tion is now hedged
about with much
sentiment.

The commercial
Redwood grows to a greater height
than any other American tree, though
it is exceeded in girth and age by the
Big Tree. The best specimens are

350 feet high and 20 feet in diameter.
Most of those being cut at present are

upwards of 500 years old, the oldest

being about 1,375 years. When nor-
mal the tree has a straight, slightly

tapered bole, clear for 100 feet or
more, with a crown of comparatively
short horizontal branches, which occupy
from one-half to one-third of the total
length. It has no taproot, but the other
roots strike downward at a sharp angle,
forming a compact woody mass, well
adapted to securing water. The bark
forms a remarkable resistant to fire and

VIRGIN REDWOOD, SOUTH FORK OF EEL RIVER, CAI^lFORNIA.

TREE AT ITS BEST.

thoroughly protects the older trees from
any flames which may go through the

forest. The normal is not the common
form, as the tree assumes a variety of

shapes, depending on local conditions,

and in some cases the crown is a few

flat limbs near the top on one side, or

perhaps a thick mass of little bushy

branches extending from the ground to
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the top of the tree. Many trees have
burls on the trunk lo feet long, and
some carry curious protuberances, called
" hanging necks." These deformities

are caused, in most cases, by the efforts

of the tree to heal its hurts.

The tree requires apparently only that

the soil be moist, and the best specimens
are found where a canyon or arro^-o as-

sures considerable seepage or where
creek bottoms afford an abundant sup-

ply of water. The moisture of the soil

affects the development of the Redwood,
but the moisture of the air affects its

range and regulates its distribution, for

REDWOOD SPROl'TS 6 TO S YEARS OLD, CRESCENT CITY

the tree is found only where the heav}^
fogs from the Pacific sweep inland to

the crests of the western slopes of the
Coast Range, and east of the coast
mountains none are found except such
few scattering and lonely sentinels as
that one which stands on the Stanford
University estate, and gave the name
" Palo Alto," or " high stick," to the
university town. Eastern and southern
slopes, where the sun is hot and the sea
mists strike only occasionally, show few
Redwoods, and these are short and
limby.

As stated above, the quality of the
wood varies. The softest and best

comes from trees which have grown in

the bottoms or '

' flats
'

' under favorable

conditions. "Flinty" timber is more
apt to be found on the slopes, and the
tree's vitality is so great and it endures
so many vicissitudes, all of which leave
their record, that the grain of the wood
bears a direct relation to the eventful-

ness of its life. These differing condi-
tions of the lumber give rise to such
varying statements as are quoted in the
first part of this article.

The Redwood forest itself is of the
selection type, and contains trees of a
wide range of age in a single mixture,

but, contrary to the

1 usual selection for

est, the large, mature
trees outnumber the
small ones. Sucker
and seedling share in

the reproduction, but
unequally, in a ratio

of about ICO to I.

The germination
quality of the seed is

poor ; so also are the
opportunities for

germinating, as the
seed requires consid-

erable light, and the
suckers crowd the
seedlings out, even
when germination
takes place. In some
places of the forest a
ray of sunlight never
penetrates. The
crown of the Red-
wood is, neverthe-

less, almost as thin and open as that

of the Larch, and in a mixed stand
the Redwood's branches die off more
rapidly than those of its companions,
and the crown bends eagerly to those
places where the light enters the forest

canop3'
;
yet the young trees, suckers

from mature roots, grow under shade
that would kill seedlings and survive
year after year until they get more
light, perhaps from the felling of the
parent tree, when they shoot up with
vigor. In some places the new growth
grows in clumps as white as potato
sprouts in a dark cellar. Under any
conditions the shoots of one season's
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growth are as soft and juicy as young
asparagus.
The enemies of the Redwood are few,

and the tree suffers little from them.
Wind seldom damages it. Even fire,

the greatest enemy of all, though it has
for centuries run through these forests,

has had comparatively small effect.

Underbrush and young trees are killed,

but the thick bark protects the old

trees. In cut-over lands, however, the

damage from this source is great. Dr.

Hermann von Schrenk has found that

fungus attacks it but seldom, and then
does but little injury.

A brown rot doessome
damage at the base of

trees, but does not
affect them for any
great length, and the

tree's remarkable im-

munity from forms of

decay has enabled it

to reach such a great

age. Dr. A.D.Hop-
kins finds that the in-

sect enemies are few
in number and insig-

nificant in their dam-
age, being held in

check by parasites in

great measure, and
for the most part pre-

ferring other trees in

the same neighbor-
hood to the Redwood.

It remains, then, to

be said that man is

the greatest enemy
these forests have.
Even now, with the growing demand
for the tree and the awakening appre-
ciation of its uses, lumbering operations
are carried on with a small margin of

profit, as the methods have to be on a

gigantic scale, from the size of the tree

and the trouble in getting the lumber
to market. Steam is used throughout
the process of lumbering, and the fall

of a tree not only destroys everything
within its path of 250 feet, but in most
cases splinters the tree itself, so that all

of the crown and a large portion of the
bole is a shattered and tangled wreck.
At least a quarter of the stand is a total

loss, and is, moreover, a source of con-

siderable trouble and expense. Eogs
are peeled and the bark and branches
set on fire. Then the yarding crew,
with donkey-engine and tackle, gets
the log under way for the mill, and as
it goes plunging and plowing along
hardly a tree in its vicinity is left unin-
jured.

If reasonable care were exercised
there would be a much better chance
for good stands of second growth Red-
wood, which is valuable timber at 45
years old, and while the virgin stands
are jdelding from 20,000 to 150,000

SECOND GROWTH REDWOOD AT MENDOCINO, 40 XO 45 YEARS. THE
YOUNGER GROWTH FORMS A RING AROUND THE PARENT TREE.

board feet per acre, the cut-over lands

in the number of years specified should
yield at least 3,000. And with the

future which Redwood assuredly has,

this would be a profitable holding. In

Sonoma county trees are now cut to a

diameter of 10 inches at a profit, and
they grow to this size in from 20 to 25
years.

The uses for Redwood are growing.

Its resistance to fire has been noted, and,

as stated, insects seldom injure it. In

sea water and in moist places generally

it resists decay, but the marine teredo

destroys Redwood piling as readily as

any other. At present the market is
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REDWOOD FLAT, CRESCENT CITY. CHARACTERISTIC GROWTH ON LEVEL GROUND.

BROWN ROT OF REDWOOD. PoCKhlS ol Iilsl \sED WOOD ON LOG PARTLY SUBMERGED IN

A STREAM.
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limited, for all practical purposes, to

California, although occasional cargoes

go to the Orient, where it should be-

<:ome popular, since exhaustive tests

prove it immune to attacks of the de-

structive white ant or termite. At home
it is useful for all kinds of finishing and
construction lumber. Many of the

finest houses throughout Cahfornia are

built of Redwood and shingled with it.

In addition, all of the interior work,
including solid panels for wainscoted
walls and ceilings, is made of the wood,
which takes either a high polish or a

more popular soft, oiled finish. For
shingles, railroad ties, electric-light

poles, paving blocks, tanks, and pipe-

staves it is an excellent wood. Contact
with the ground and with moisture

affect it but little, and miles of banded
pipes of Redwood staves are used in

irrigation works on the Pacific coast.

In conclusion it may be said that

there are good chances for forest man-
agement among the Redwoods, but that

the narrow profits of the lumbering
make the simplest and most inexpen-
sive methods the best. The Mendocino

lyumber Company has operated with an
eye to the future, and as they have cut
no trees under 20 inches and spared the
young trees in their operations as far as
possible, the hills where they operate
are well wooded, with a thick enough
stand to insure clear trunks and a con-
sequent lessening of the danger from
fire, in contrast to the usual system of
laying bare the land. The result of this

case has been in every way worth the
trouble and the land is becoming more
and more valuable instead of being a
rain-washed and fire-devastated waste.
The example set by this company is

very much to the point, its methods
being cheap and practical. Other com-
panies may find more care necessary to
keep fires out of the young growth if

they start forest methods now, and
everything will have to be done with a
sharp eye to the cost. But under the
average prevailing conditions the whole
Redwood country from Oregon to

Monterey Bay can be made to per-

petuate itself in timber and regain much
of its original value.

PRACTICAL HELPS FOR IRRIGATORS,

CONSTRUCTING A RESERVOIR — SUCCESSFUL PUMPING
PLANT—AMOUNT OF WATER REQUIRED FOR IRRIGATION.

Directions for Building an Earthen Reservoir.

ACOMPETENT irrigation engineer
has furnished the following di-

rections for constructing a reservoir of

substantial size by building a bank of

earth across a natural ravine to receive

and impound waters.

Such a bank should be founded upon
solid homogeneous earth, containing at

least a considerable percentage of clay,

so as to be practically impervious to

water under considerable pressure. The
site of the foundation should be cleared

of all vegetable matter, and should be

left rough by plowing several furrows
across the ravine lengthwise of the pro-

posed bank, so that a good bond can be
made between the foundation and the

embankment. The bank should be of

earth, free from roots or other vegeta-

ble matter, and preferably a mixture of

clay, sand, and gravel. Not more than
two-thirds of its bulk should be of any
one of these materials. It may be put
in place by means of scrapers, and should
be kept damp, so that it will pack well.

This can be done by means of a hose or

sprinkling cart.

In the course of construction the bank
should be thoroughly compacted by
teams or rolling. The men and teams
handling the scrapers are valuable for

this purpose, but should be supple-

mented by something else. A herd of

cattle or sheep might be driven back and
forth or herded on the embankment, or

rollers may be used ; but these should be
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corrugated, so as not to leave a smooth
surface. The slope of the embankment
should be about 3 to i on the water side

and 2 to I on the lower side, and the

top width should be not less than 5 to

10 feet.

An ample spillway should be provided

in some location where the waste waters

may be discharged without injury to the

dam, and should be of such a capacity as

to discharge the highest flood to which
the drainage basin is subject, without

danger of overflowing the dam.
Provision for drawing off the water

may consist of a cast-iron pipe in the

bottom of the ravine under the dam,
with the earth carefully puddled and
packed around it on all sides to prevent

percolation along the pipe. It would
be still better to lay the pipe wholly or

partly in a bed of concrete, as this can
be tightly bonded with the earth. The
pipe, of course, would be provided with
suitable valves for opening or closing

the outlet.

In regard to the flow which the

ditches should have, this depends upon
many factors. The most important of

these factors is the quantity of water
which it is intended to carry. The fol-

lowing is a table which may be of use.

The slope, as stated, is the least allow-

able for each case, and a somewhat
greater slope would be better, but it

should not be very much greater.

Discharge. Depth. Bed-width. Slope.

Feet per
Sec. ft. Feet. Feet. mile.

3 I I 10

5 I 2 8

5 I 3 5
15 2 2 4
20 2 3 5

The column marked '

' bed-width '

'

means the bottom of the ditch. It is

assumed that the side slopes will be i ^
horizontal to i vertical ; the discharge

is given in cubic feet per second, and
one cubic foot per second is equal to

450 gallons per minute.

Pttmping Water for Irrigation,

Mr. A. B. Fowler, of Guernsey, Wyo-
ming, writes that he has a pumping plant

belonging to Mr. E. F. Hurdle and him-
self, consisting of a second-hand 70-

horse power boiler and 50-horse power
engine, costing $1,500 in place. The
running expenses amount to $5 per day
for labor and fuel. By means of it 7
cubic feet of water per second are raised

to a height of 20 feet. This amount of

water irrigates one acre per hour of

crops planted in rows, and one-half an
acre per hour when used in flooding.

The pump is estimated to furnish suffi-

cient water for 500 acres in diversified

crops, but up to the present the engine
has not been operated for more than one-

third of the time in any season, as yet
only about 200 acres of land being under
cultivation.

This device has been an unqualified

success, and would be in any other simi-

lar locality where an abundance of water
can be had. For such a plant to be
profitable it is necessary to have a good
market for the crops raised, or plenty
of live stock to feed. It is probable,

however, that water is obtained in this

way as cheaply as can be had through
ditches.

Amount of Water Required to Irrigate an Acre.

A cubic foot per second flowing

through an irrigation season of one hun-
dred days will deliver about 200 acre-

feet, or will cover 100 acres 2 feet in

depth. In most localities this is suffi-

cient water for the production of an
average crop. In California, where
water is scarce, less is used, and for

orchards twice as large an area can be
irrigated.

When irrigation is first practiced more
water is needed to thoroughly wet the
subsoil, but after a few years a less

quantity is required, and in some locali-

ties, as at Fresno, California, no water
is applied on the surface, the seepage
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from the canals keeping the fields suffi-

ciently moist.

Two acre-feet for an acre is an aver-

age allowance for the arid region as a

whole.
Five acres per miner's inch, or 250

acres per second-foot, may be taken as

the most economical use, say at River-

side and Redlands ; where ditches are
lined, water is carefully measured, and
citrus fruits are irrigated. This must
be furnished about two hundred days on
an average. It is equivalent to i fi
acre-feet of water per acre irrigated.

This duty can be improved by the use
of pipes.

THE LOCUST.

DESCRIPTION OF THE RANGE, HABITS, AND METHODS FOR
PLANTING ONE OF AMERICA'S MOvST VALUABLE TIMBER TREES.

BY

WILLIAM L. HALL,
CHIEF OF DIVISION OF FOREST EXTENSION, BUREAU OF FORESTRY.

THE Locust (locally known as

Yellow or Black) \Robinia pseji-

dacacia), originally indigenous to the

mountainous region from Pennsylvania

to Georgia, and possibly as far west as

Arkansas and eastern Indian Territory,

is now widely naturalized, through culti-

vation and other agencies, throughout
the United States east of the Rocky
Mountains. Of recent years it is ap-

pearing in great abundance on aban-

doned hillside farms of Pennsylvania,

Ohio, and Kentucky, and is also in-

creasing in the southern portion of the

plains region west of the Mississippi.

It rarely forms extensive pure growths
except in southern Pennsylvania, Ohio,

and eastern Kentucky, where it is most
abundant. Even in these localities it

is usuall}^ associated with other de-

ciduous trees, occurring in small scat-

tered groves.

It has been more or less employed as

an ornamental tree and considerably

planted in the Middle West for eco-

nomic purposes. Its tendency to sprout

from the root and its frequent failure

through the attack of borers have
brought it into disrepute in many sec-

tions. However, these drawbacks are

not general and where present can, to

some extent, be obviated by proper

methods of management.
. The range for planting the Locust is

extensive, covering the region between

the Appalachian Mountains and the Mis-
sissippi River, and extending west of the
Mississippi south of the 38th standard
parallel as far as the Rocky Mountains.
It is also well adapted to the valleys of

Utah, Idaho, and eastern Oregon and
Washington if planted on irrigated

land. The planted groves to be seen
near Salt Lake City, Utah, and Walla
Walla, Wash., are among the best in

the United States.

The growth of the Locust is very
rapid, especially in rich soil, where dur-

ing its early growth it makes an average
annual increase of 2 to 4 feet in height

and to inch in diameter. After
the first 25 or 30 years the average ac-

cretion, both in height and diameter,

lessens, and by the fiftieth year usually

almost ceases. When the tree is once
established, it sprouts vigorously from
the root, so that coppice growth is easily

maintained. The trees usually attain

a height of 40 to 80 feet, with a diameter

of 2 to 3 feet.

The largest and best Locust trees are

generally found in well-drained, deep

clayey, lowland soil, but it grows suc-

cessfully on sandy and gravelly soils,

and is said to produce more durable

timber there than in better situations.

On wet soils it is of slow growth and
short-lived. Its roots are shallow, and
where the soil is poor reach out to great

distances to obtain nutriment. The
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habit of shallow rooting is in part ac-

countable for its sprouting tendency as

well as for its rapidity of growth and
its adaptabilit}' to soils underlaid b}'

tenacious subsoil. With favorable soil

conditions, Locust trees grow almost as

well on slopes and hillsides as on level

land.

The timber of the Locust has found
extensive use as fence posts, ribs of ves-

sels, tree-nails, telegraphic insulator

and pruned while young it will produce
straight poles 1 8 to 20 feet long.

It is most commonh' used for fence

posts, for which purpose it is exten-

sively grown. The ease with which it

is handled, its rapid growth while 3'oung,

and its ability to endure extremes of

heat and drouth add to its usefulness

for this purpose. A post of 4 to 5
inches in diameter can be produced on
good soil in 7 or 8 years, and when used

(LACK I.OCUST FOREST PLANTATION, 12 YEARS OLD, IN MEADE COUNTY, KANSAS.
TREES 6 TO 8 INCHES IN DIAMETER AND 30 FEET HIGH.

shanks, and in the manufacture of ve-

hicles. It also has been used somewhat
for railroad ties and telegraph poles.

Its great durability in contact with the
soil makes it very valuable for use in

the ground, and its toughness and elas-

ticity adapt it to use where great strength
is required. On account of its tendency
to produce a short trunk and numerous
branches, it is not well suited for use as

telegraph poles and seldom produces
one of good length, but if planted thickly

in the ground will last from 8 to 15
>-ears. Unlike many timbers, the young
wood is almost as durable in the soil as
the old, on account of the large propor-
tion of heartwood.
The Locust is one of the mostvaluable

trees that can be used for planting in

Oklahoma and the Indian Territory,
where it is seldom attacked by borers,
and where it can be grown for fence
posts with a profit often exceeding that
to be obtained from agricultural crops.
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Many farmers and ranchmen have estab-

hshed plantations to supph' the posts
and poles required in keeping up fences
and sheds, in this way saving themselves
a very substantial amount annually.
The lyocust is propagated easily from

root cuttings and from seed. The latter

is the most common method. The seed
retains its vitalitj' for a number of years
if kept in the pods or buried deep in the
ground, in the latter case having been
known to grow after seven j^ears; but
seed out of the pods will not germinate
well after two years. The pods ripen
about July or August and the seed can
be sown immediately, when it will gen-
erally come up and make a considerable
start the same season; if kept for spring
planting it is advisable to keep the seed
in moist sand in a cool place during the
winter. Old seed and that kept dry over
winter is best handled b}' soaking in

warm water for a day or two immedi-
ately before planting. The seed when
once soaked should not be allowed to

dry out, but should be planted immedi-
ately while in a moist condition.

The seed should be sow-n in well-pul-

verized, rich loam soil in early spring.

If hand cultivation is to be given, the

seed may be sown in drills 12 to 15
inches apart in a bed, but if horse culti-

vation is to be practiced, it should be
sown in rows 31- feet apart. The .seed

should not be covered more than ^ to ^4

of an inch deep. A pound contains
about 28,000 seed and is sufficient for

a row 900 feet long. The seedlings
wall be large enough to set out in their

permanent sites the following spring
or fall.

The method of management adopted

in a plantation of Locust largely deter-
mines its usefulness and value. Thick
planting should be the rule in order to
force the tree into straight, tall growth.
In mo.st cases 4 by 4 or 3 by 6 feet are
suitable distances.

If the trees are planted in a solid
block and surrounded by a few closely
planted rows of other trees, there will
be no difficulty from sprouting. Sprouts
do not grow where the ground is shaded.
Every effort should be used to keep

the trees in thrifty growth for the first

12 or 15 years. Borers seldom injure
the trees that are growing rapidly, but
confine their attacks to those of less

vigor. If damage from borers is appre-
hended, the trees should be cut for use
before they cease rapid growth. Sprouts
from the stumps will at once renew the
growth. By this method of cutting, a
crop of posts can be produced every 10
or 12 years.

The best success usually results when
the Locust is grown mixed with some
other heavy-foliaged tree, as its own
shade is not dense enough to keep out
grass and weeds. As accompanying or

nurse trees, the Osage Orange, Russian
Mulberry, Hardy Catalpa, and White
Elm do well, as they cast heavy shade
and do not grow rapidly enough to

overtop the Eocu-st. The associate tree

need not occupy more than one-third of

the spaces in the mixture. The Locust
is a good tree to plant with the Black
Walnut, where the latter is desired as

the permanent stand. The two ma>
be planted alternateh- in the rows.

\\'itliin 15 years the Locu.st may be cut

for use as fence posts, leaving the Black
Walnut for the final stand.

RECENT FOREST FIRES.

THE CONTINUANCE OF SPRING FIRES CAUSES
IMMENSE DAMAGE IN A NU.AIBER OF STATES.

THE most severe forest fires of May
have extended from Maine and

Canada on the northeast, along the re-

gion bordering on the St. Lawrence and
the Great Lakes, to the forests of Min-

nesota west of Lake Superior. Accora-
ing to press reports received by For-
estry and IRRIG.A.TION, not one of tht

New England States was exempt frou;

fires during the past month, and at tht
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time of going to press the most serious

fires in New York and Pennsylvania
were still burning.

Maine.—May 5 a forest fire endan-
gered the town of Kennebunk, but was
fought off successfully by a force of rail-

road men and citizens. It burned over
an area of 1,000 acres and destroyed
property valued at $13,000. The flames

started from sparks from a locomotive

on the Boston and Maine Railroad. On
the same date large tracts in the neigh-

borhood of Bemis and Houghton were
burned over and the Brimstone camps
of the Berlin Lumber Company were
destroyed. The mill of the Interna-

tional lyumber Company at Bemis was
threatened, but a large force of men,
gathered from nearby camps, got the

fire under control. The loss here was
mainly in the standing timber, and was
started from brush fires. A fire at the

same time in the neighborhood of Ells-

worth and Lamoine threatened the latter

town, which was saved only bj^ hard
work after several houses and barns on
the outskirts had been consumed. Lum-
ber camps were destroyed. This fire

again broke out with increased vigor a

week later, after it had been supposedly
checked. On May 12 severe fires were
raging in Washington, Hancock, and
Penobscot counties, burning over vast

areas and threatening the mills of the

Great Northern Paper Company at Mil-

linocket. The fire was successfully

fought at this point by a force of 300
men. Greenville, just south of Moose-
head Lake, was threatened by a fire

started from burning brush. These
Maine fires were in no sense different

parts of the same burned area, but were
distributed through four widely sepa-
rated parts of the state.

New Hampshire.—A fire which might
have had some relation to that which
threatened Bemis, Me., near the Range-
ley Lakes, was reported as burning in

New Hampshire on May 2, denuding the
mountains and sweeping thousands of

acres near the northern border of the
state. May 15 rain checked forest fires

along the Connecticut River between
Stratford and Lancaster. The northern
parts of Vermont and New Hampshire
have not been so thoroughly fire-swept

in years, the loss aggregating at least

$700,000.
Massachusetts.—Hundreds of acres in

Worcester county were swept by forest

fires about May i. The owners of

woodlots have been the principal suf-

ferers, and the fires are supposed to have
originated in the careless burning of

brush. On May 14 serious fires were
reported from the western portion of

the Cape Cod peninsula in the neighbor-
hood of vSandwich, and threatening that

village. A strong southerly wind car-

ried the flames from a portion of the
woods which were burned over a few
years ago to the more thickly grown
tracts, and spread so rapidly that the
fire wardens were unable to cope with
it. A magnificent summer home on the
shore of Spectacle Lake was burned,
and deer, fleeing before the flames,

sought refuge in the lake.

Rhode Island.—Heavy losses have
been reported from this state and from
Connecticut, the light rainfall during
April making the ground and under-
brush verj' dry. No details are obtain-

able, but the principal losers are owners
of woodlands.

New York;.—The most destructive

fire which has visited the Adirondack
region in years burned from April 30 to

the middle of May, and did great dam-
age to standing timber and to buildings.

Driven by a high wind, the forests were
devastated in the neighborhood of Lake
Placid and Loon Lake, and for more
than 100 miles along the lines of the Dela-

ware and Hudson and New York Cen-
tral railways. The woods were dry as

tinder, and it is supposed that the flames
started from the sparks from a locomo-
tive. Thousands of cords of pulp wood
and hundreds of cords of charcoal were
destroyed when the fire first started.

Dwellings were burned at Plumadore,
a summer cottage was destroyed at

Lake Placid, and the big hotels there

seriously threatened. On May 5, after

a slight check, there was a fresh out-

break on the northern slopes of the
Adirondacks, and near Everton a boy
wasburned to death. The paper-making
village of Newton Falls was saved b}-

fierce, persistent fighting, in which the
fire companies of nearby villages lent
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their aid. So great was the danger
that all of the women and children were
taken away by train. Many families

in this region were rendered homeless,
and some escaped only when driven
into the Oswegatchie River. Rain and
heavy snow checked the fire in the
neighborhood of Cranberry L,ake.

On May 1 1 these fires, which were
believed to have been effectually extin-

guished, broke out again with increased
fur}-, and, driven by high winds, threat-

ened Benson Mines, which had suffered

some loss in the previous fires. The
damage from this series of fires cannot
be estimated, and details of the destruc-

tion were meager in all cases, as the tele-

graph and telephone lines were de-

stroyed. Thousands of acres are known
to have been burned over, and in many
places the country is cleared of all vege-
tation. May 2 a fire broke out in the
mountains around the military reserva-

tion at West Point, and the Yale forest

students who are working on the govern-
ment tracts tried to check it. The en-

tire battalion of cadets was called out to

fight the fire and succeeded in stopping
the advance of the flames toward the
Military Academy's buildings. Consid-
erable damage was done to timber on
government property.

Forest fires on two sides of Port
Jervis, Orange county. May 2 threat-

ened the town with destruction, espe-

cially as the men were all away. The
women of the town organized a bucket
brigade and saved the village property
adjacent to the fire. Several thousand
acres on the estate of George Chapin,
near L,ebanon I^ake, Sullivan county,
were burned over at the same time,

deer, antelope, and other game being
•destroyed. This fire is said to have
been of incendiary origin, and Mr.
Chapin offered a reward of $2,000 for

the apprehension of the person who
started it. It is known also that the
extensive Adirondack fires were in

some instances deliberately and mali-

ciously started, and that as soon as one
was extinguished another was kindled.

In one instance a twelve-j^ear-old boy
set fire to the woods in several places,

•even after he had been apprehended
-Starting one fire which almost resulted

in loss of hfe. May 20 the Adirondack
fires were gaining headway so rapidly
that it was predicted nothing short of a
deluge of rain could prevent the abso-
lute laying waste to three counties,
with unprecedented losses. May 25
the fires were said to be under control.

Pennsylvania.—From May 10 to 14
fires burned over wide areas in Pennsyl-
vania, devastating the country around
Altoona, between that city and Johns-
town, and west of the latter place in the
Laurel and Chestnut ridges. For sixty
hours lumbermen and mountaineers
fought the flames without a rest and
managed to save the villages of Dunlo,
Vintondale, and Twin Rocks, which
were in imminent danger. Houses
were destroyed in Westmoreland county,
and timbered tracts in Cambria and
vSomerset counties were burned over,

involving the destruction of much stand-
ing and sawed timber. Near Bradford,
on the northern boundary of the state,

fires again broke out on May 13, after

$1,000,000 worth of property had been
destroyed by fires on April 30. Here
the greatest trouble was to divert the
flames from oil wells. Near Ormsby
fifty oil rigs were burned and a family
is missing. It is feared that the mem-
bers perished.

Maryland.—Fires around Cumber-
land, May 2, destroyed several square
miles of standing timber, the loss from
this source alone in one small area

amounting to $20,000. Many small

buildings, much fencing, lumber, ties,

and cordwood were also destroyed.

Virginia.—A mountain forest fire in

the southwestern part of Frederick

county, near Winchester, burned May
I and 2, destroying 4,000 acres of val-

uable timber and 20,000 panels of

fence. Two large residences with their

barns and outbuildings were burned,

and the losses from these amounted to

many thousands of dollars.

Michigan.—Fires were raging all

through the northern part of the Michi-

gan peninsula from April 27 to May i.

These were reported in the last issue of

Forestry and Irrigation, though

the extent of the loss was not then

known. Since those reports additional

details have shown that many buildings
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were destroyed, and that the fires were
general through a wider region than at

first supposed, as there is hardly a town
of that part of the state which did not

report serious destruction in its imme-
diate vicinity.

Wisconsin.—The fires in the neigh-

borhood of Ashland, which started

April 27, were reported in our last issue.

The little town of Kimball was de-

stroyed, with considerable lumber, some
of it on cars. Fires of some magnitude
spread through the woods along Lake
Superior between the Michigan and
Minnesota boundaries, but were fortu-

nately arrested by a heavy downpour of

rain. From Appleton, under date of

Ma}^ 6, there have been reports of

earlier and more serious spring fires

than usual, most of them being con-

fined to hardwoods ;
pulp and pine wood

suffered but Httle. In a large part of

the territor}' where the fires burned, the

snow was still on the ground, and this

fact aided in quelling the flames more
rapidly than is generally the case.

Minnesota,—Fire ran through about

9,000,000 feet of down timber on the

Cass Lake Indian Reservation on May i

.

This timber was blown down last fall,

and it was recommended at that time

that the pine be cut and the monej^ go
into the Chippewa Indian fund ; but

the work was not done last fall, though
it was stated that it was to have been
started within a week of the date when
the fire started. Besides lying in the

snow, the lumber suffered greatly from
this fire, and thousands of dollars have
been lost to the Indians.

Canada.—Fires on both sides of the

St. Lawrence River, in Quebec and
Ontario provinces, were reported as

burning from April 30 to May 7, de-

stroying many thousands of cords of

pulpwood, much standing timber, and
a few small settlements. The Lauren-
tian region, north of Montreal, suffered

severely, people abandoning farms and
animals in their efforts to escape. The
little village of Morrison was wiped out
and a Canadian Pacific train onl}' got
through by going at full speed, and
even then the cars were scorched. Part

of the country north of Lake Superior
was also in flames at that time.

RECENT PUBLICATIONS.

^i?ij of these books ivill be sent by the publisliers of '''Forestry ami Irrigation,'" postpaid, to any

address on receipt of the published price, nnth postage added ivhen theprice is marked ''net.'"

Grundriss der Wildbachvcrbauung. Volume IT.

By Ferdinand Wang. Published by
S. Hirzel, Leipzig. Price, 16 marks.

The wars and other political disturbances of

the 17th and i8th centuries wrought great
havoc in the forests in the mountains of south-
ern Europe. The population became very im-
poverished and a wholesale destruction of the
forests went on from year to }'ear until great
regions in the Pyrenees, the French, Austrian,
and German Alps, and the mountains of Italy

and of Bohemia became the scenes of annual
floods and terrible erosions, landslides, and
avalanches. Early in the 19th century the
situation became so serious that the preven-
tion of such disasters became a national policy.

Millions were spent in the correction of streams
and reforestation. In many places the work
was almost in vain, but on the whole patient
steady labor was, at a great price, rewarded
with success. At present the s^'stems applied
have become scientific enough to allow of in-

corporation into a general text-book.
The work of Ferdinand Wang in two

volumes is such a hand-book, and is a com-

pilation of all the experience gained by en-

gineers and foresters in Europe during the
last century. The first volume deals with the
theoretical part of the discussion, the effect of

forests in the regulation of drainage and the
consequent results of deforestation in moun-
tainous districts. Unfortunately this volume
is not available at present. The second volume
is entirel}- technical and deals with the methods
of correcting wild torrents in the mountains,
of preventing avalanches and rolling stones by
protection forests, and of erosions by correct-

ing the water flow and reforestation. The.se

subjects are treated in detail, and the text is

elucidated by a great number of plates and
figures. The section on protection forests and
on erosions is particularly interesting. Many
instructive pictures show the various stages of

the process of founding protection forests and
preventing serious erosions. The work seems
to have been done with great speed, and, as
the pictures show, with complete success.

A very large section of the book is given up
to a detailed description of tree planting on
high mountains and eroded areas. A great
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number of diagrams are used and the various
methods given at considerable length. The
book closes with a historical sketch of the
work in each European country, and in Japan,
thus finishing an exhaustive treatise on all the

phases of European water regulation and re-

forestation in mountainous territory.

Although it suggests far too elaborate

methods for our conditions, the two volumes
should be of great value in the solving of

similar problems in America. This particu-

larh' applies to the management of protection

forests and the correction of erosion. Some
of the pictures in these subjects show exactly

the same conditions as those in America, and
adaptations of the preventive measures there

suggested would undoubtedly be of practical

use.
W. F. Hubbard.

Handbook of Climatology. By Dr. Julius
Hann, Professor of Cosmical Physics in

the University of Vienna and editor Mc-
teorologischc Zeitschrift. Translated, with
the author's permission, from the second
revised and enlarged German edition, with
additional references and notes by R. De
C. Ward, Assistant Professor of Clima-
tolog}-. Harvard University. The Mac-
millan Company, New York. 1903. Pp.

437. Price, I3.00 net.

Professor Ward gives us not merely a trans-

lation of this admirable work, but a volume
that contains many additions and improve-
ments, with a view of adapting it to American
needs.
The work is especially rich in references.

Nearly every page contains a ntimber of foot-

notes suggesting where the student may go for

further information. Chapter XI is devoted
to the "Influence of Forests on Climate."
While the author does not treat the subject

exhaustively, he presents an excellent sum-
mary of the present state of knowledge on the

subject.

The book is timely and well in advance of

present text-books on climatology.

"Wood: A Manual of the Natural History and
Industrial Applications of the Timbers of

Commerce. Bv G. S. Boulger, F. L. S.,

F. G. S., F. R.' H. S., A. S. I., Professor

of Botany and Lecturer on Forestry in the
City of London College, and formerly in

the Royal Agricultural College. Pp. 369.

Illustrated. London : Edward Arnold.
New York : Longmans, Green & Co., 1902.

Price, I2.60.

The author does not claim perfect accuracy
or completeness for this work ; it is rather a

compilation of the most important facts relat-

ing to the subject and a collection of statistics

gathered from various parts of the world.

Originality is neither expected nor desiraVjle.

In part I the origin, structure, development,
classification, defects, durability, and uses of

wood are discussed. The classification is

merely a general one, and is based both on
general appearance and microscopic structure,

and the chapter on defects is an exceedingly

brief one, of no great practical value to Amer-
ican students. The uses of wood are described
in twenty pages. In the chapter on supplies
of wood the forest area of all the principal
countries of the world is given, with brief men-
tion of the principal timber trees. References
to North America are based principally on the
reports of Dr. B. E. Fernow (1886) and Prof.
Charles S. Sargent (1882) The author draws
the conclusions that in spite of substitutes the
use of wood increases with advancing popula-
tion and civilization ; that there is still in

many lands much waste and but little thought
for the future, and that although a dearth of

timber may be far distant a considerable en-
hancement in the price of the commoner kinds
may be expected.
Part II, "Woods of Commerce, Their

Sources, Characters, and Uses," is by far the
most valuable part of the book. The descrip-

tion of each species is necessarily very brief

and incomplete, but nevertheless a collection

of such data for the whole world has consider-

able value and is of practical use for handy
reference.

Home Floriculture. By Eben E. Rexford.
Pp. 300. Fully illustrated by drawings and
Photographs. Published by the Orange
Judd Company, New York and Chicago.
Price |i.oo.

This book is a familiar guide to the treatment
of ornamental and flowering plants for the

house and garden. Mr. Rexford has long been
an atithority on floriculture for the amateur,
using that word in its true original sense, one
who does a thing for the love of it. He frankly

says that one who does not love flowers and who
does not have a certain "knack" with them
cannot succeed. But for one who will give care

and thought to the window garden or an out-

door one, this book will prove helpful and in-

structive. There are special chapters on various

phases of home floriculture, and full descrip-

tions of the most valuable plants, with attention

to their needs, treatment, and the vanquishing

of their enemies.
Coupled with the painstaking details of the

text, so that no one need go wrong if directions

are heeded, there is also a charming literary

style, often wanting in works of this nature, and

an enthusiasm for the subject, which puts the

reader in full sympathy with the author and
strikes a bond of friendship at once. While it

is so written that it may be read through with

pleasure at one time, its value increases from

its qualities as a ready reference on any ques-

tion of hotne gardening which may arise, a

carefullv prepared and exhaustive index adding

much to its worth. It is the best contribution

which has been made to the literature for the

amateur florist for many years.

Our Northern Shrubs. By Harriet L. Keei.ER.

Pp. 52 1 . Illustrated by 205 full-page half-

tones from photos and 35 pen-and-ink

drawings. Chas. Scribner's Sons, New
Y'ork. Price, %2 net (postage, 16 cents).

"Our Northern Shrubs" is planned upon

the same lines as the author's deservedly pop-
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ular volume, "Our Native Trees." It de-

scribes the shrubs which are native to the
region extending from the Atlantic Ocean to

the Mississippi River and from Canada to the
northern boundaries of our Southern States.

In addition, many foreign shrubs that have
been grown here for years are noted.
The arrangement of shrubs is by families,

each member being given both a popular and
a scientific description. Amateur botanists and
nature-lovers will find it a handy guide for the
identification of our many shrubs, and through
it will be able to learn accurately their habits

and characteristics.

The arrangement of the text in this volume
is exceptionally good. There is at the begin-
ning a division b\- genera and species of all the
shrubs described. Following is a detailed de-

scription of each species, in most cases accom-
panied by an appropriate illustration. At the
end of the volume a glossary of botanical
terms and an index of Latin names add much
to its value.

In " Our Northern Shrubs " Miss Keeler has
written a book that will likely do much to

popularize the study of shrubs, just as in her
earlier volume, "Our Native Trees," she
aroused increased interest in the trees of the
United States.

Recent issues of the general magazines con
tain articles of interest on forestry and kin-
dred subjects. The charm of out-of-doors is

more and more finding a place in the civiliza-

tion of the present day, and the current litera-

ture gives abundant expression of that charm.
Scrih)iei''s for June has an entertaining article,

illustrated by wonderful photographs, entitled
"A New Playground in the New World."
This describes the beauties of the Selkirks or
Canadian Rockies, in the region aroimd Banff
and :\It. Stephen. Another keenly appreciative
article in the same magazine is "The Lover of
Trees in Italy." T/ie World's Work's June
issue is, paradoxically, devoted to '

' the world
at pla}'," and practically the entire table of
contents is given up to vacations, fishing,
camping, hunting, boating, mountaineering,
etc. Outing takes one out of doors, and
Country Life, in its June issue, by means of
almost perfect illustrations, gives enchanting
pictures of rural life.

PUBLISHER'S NOTES.

The advertisement of Camp Algonquin, a
summer camp for boys, will be found on an-
other page of Forestry and Irrigation.
This camp is under the able direction of Mr.
Edwin De Merritte, who has made a special
study of the needs of boys during a summer
outing, and who.'e experience dates back to
1886, with the founding of the present camp
on Asquam Lake, Holderness, N. H. Here
there is opportunity for all sorts of sports
under careful supervision, and every provision
is made for healty fun and recreation. Al-
though the wild surroundings of the camp
have been in no way sacrificed, the buildings
are commodious and comfortable, so that

" roughing " has all of its charms and none of
its inconveniences. Mr. De Merritte, as prin-
cipal of the De Merritte School of Boston, has
had much success in the training of bovs, and
if it is desirable, arrangements can be made
for tuition during the summer, although it is

understood that the object of the eamp is
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primarily healthful recreation. For full in-

formation, address Edwin De Merritte, 30
Huntington avenue, Boston, Mass.

The Marble Safety Axe Company, Gladstone,
Mich., makes many other woodsman's and
sportsman's novelties beside the safety axe on
which the name and reputation of the firm has
been founded. All of their specialties equal
the axe in workmanship, and the firm lives up
to its guarantee to replace any article not
-Strictly up to the highest standard of excel-
lence of its kind. Marble products are not
'

' cheap '

' in mere dollars and cents, because
they are hand-made and only from the best
material obtainable, but they are thoroughly
dependable, and there are cases when comfort,
safety, and even life itself might depend on
Ihem.

The Pacific coast, under the impetus of grow-
ing Oriental trade and the development of in-

terior resources, is making giant strides in

modern industries. For a long time the coast
cities and settlements were a shell of civiliza-

tion around an empty back-country, and ex-
isted, in a great measure, on their connection
with the eastern United States. Lately, how-
ever. development has been consistent and
rapid. Resources are being exploited, manu-
facturing plants established, and all industries
stimulated. In this development the northern
part of the coast, particularly in the neighbor-
liood of Seattle, has made exceptional pro-
gress. This is due in a great measure to the
development of the coal resources, supplying
a need which the Pacific states have recognized
for a long time. The Consolidated Coal Com-
pany of Seattle, Wash., owns a developed
mine and has other properties of value. This
•company has for sale certain shares of its

•capital stock, which are advertised on another
page of this magazine. The managers are con-
•ducting the affairs of the company on a con-
servative and business-like basis, and any one
interested in an investment which promises to

be dividend-paying within a year should ad-
dress the Consolidated Coal Company, Pacific
Block, Seattle, Wash., for prospectus and par-
ticulars

The Kinstler War Bag, advertised in FoR-
:estry and Irrigation, is a unique device
for campers, hunters, or travelers^ being so
arranged that it can be carried in many ways,
either as .satchel, pack, or knapsack. Also it

has the property of being adjustable to almost
any size and makes a neat and compact pack-
age under anj- circumstances. Complete in-

formation regarding this device may be ob-
tained by addressing to J. Kinstler, 126 Oak
St., Chicago., 111., a request for Circular " D."

The Universit}' of the South, whose adver-
tisement appears on another page, announces
its summer courses in law for 1903, sessions to
be held at Sewanee, Tenn., from July 2 to

September 23, making a three months con-
tinuous session.

The summer law course coincides with the

regular summer term of the university, when
all other departments are in regular session.
Law students are admitted to any of the other
courses without extra charge.
The law courses proper include elementary

law, pleadings, contracts, torts, crimes, eqiiity,
evidence, in,surance, personal property, and
damages. Classes are so arranged that a wide
range of subjects may be taken, which will
prove advantageous to beginners, those who
are studying for bar examinations, or for those
who are already admitted to practice.
Sewanee is an ideal place for a summer

school. Situated on a western spur of the
Cumberland Mountains, 2,000 feet above sea-
level, and well supplied with pure water, it

defies malaria and fever. There are opportu-
nities for athletics, inchiding golf links, base-
ball field, tennis court, and a well-equipped
gymnasium.

Board, including lodging, fuel, lights, and
laundry, may be obtained at prices ranging
from $14.00 to I20.00 a month. Railways give
special rates for the summer school. Tuition,
125.00 for the term. For detailed information
address Albert T. McNeal, Dean, Sewanee,
Tenn.

The American Plant and Seed Company of
Nashville, Tenn., makes a specialty of grafted
nut trees in general and of pecans in particu-

lar. They have prepared an interesting book-
let, which will be seat free on application,

telling of the success to be attained from the
planting of nut trees. In it the company
makes the point that grafted or budded nut
trees will come into bearing as soon as fruit

trees will and for a longer period of years will

be a source of income. In many cases the
trees are highly ornamental and are recom-
mended for planting as shade trees, thus serv-

ing a double purpose.

So many spurious " insecticides " and "ger-
micides " are put on the market at the present
day, and so bitter has been the feeling on the

part of the user at the failure of many of them
to accomplish desired restilts, that a really

good article should be welcomed by all who
have a use for such preparations " Dispa-

rene," manufactured and sold by the Bowker
Insecticide Company, has the endorsement of

many experts in matters of insect destruction.

Some of these testimonials follow :

Dr. George E. Stone, Professor of Botany,

Massachusetts Agricultural College, says :

"The Bowker Insecticide Company is cer-

tainly acting as a public benefactor in putting

out such a first-class insecticide as ' Dispa-

rene. '

"

Professor John B. Smith, of New Jersey Ex-
periment Station, .says :

" ' Disparene ' has

proved a thoroughly satisfactory and safe in-

secticide—so satisfactory I have recommended
it widelv."

Professor H. J. Wheeler, Director Rhode
Island Experiment vStation, says :

" I watched
the experiments with ' Disparene ' closely dur-

ing the summer, and it was a very efficacious

insecticide."
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Trees of the Northern United States, E. A. Apgar i.oo

Our National Parks, John Mviir 1.75
Trees of New England, Dame & Brooks 1.50

Studies of Trees in Winter, Annie Oakes Huntingdon 2.25

Manual of Botan}', Asa Gray .

.' 2.00

Practical Forestry, Fuller 1.50

Forest Planting, Jarchow 1.50

The White Pine, Gifford Pinchot i.oo

American Woods, Romeyn B. Hough (in nine parts), per part 5.00
Practical Forestry, John Gifford i . 20

A First Book of Forestry, Filibert Roth 1.25

Among Green Trees, Julia Ellen Rogers 3.00
Economics of Forestry, B. E. Fernow 1.50

1R.R.IGATION
Irrigation in the United States, F. H. Newell |2 00
Irrigation Engineering, Herbert M Wilson 4.00
Irrigation and Drainage, F. H. King 1.50
Irrigation for Farm and Garden, Stewart i.oo
Irrigating the Farm, \Vilcox 2.00
Irrigation Institutions, Elwood Mead 1.25

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
AtlaLFitic Building Wsl s h i i\ g t o n , D. C.

In writing advertisers kindly mention Forestry and Irrigation.



Our Electric Railway, three and one=quarter miles in length,
from Camp Youker to Issaquah, is now under construction.
Besides bringing out the product of our mine, this railway will

handle other business and is a valuable asset to the Company.

NOW IS THE TIME TO BUY STOCK

OFFICERS AND TRUSTEE

Col. Frank W. Spear, President Frank T. Dawson, Vice-President

Miss Alma Lembke, Secretary Miss Maud A. Youker, Treasurer

J. W. Youker, Superintendent W. H. Whitworth, Chief Engineer

Brady & Gay, General Counsel

Depositories . . . Canadian Bank of Commerce, Seattle

Bank of Issaquah, Issaquah, Wash.

The Consolidated will be on a dividend-paying

basis with the beginning of 1904

If you wish to put your money in a solid company, put
it in Consolidated, a company that owns a developed coal
mine at Issaquah, 42 miles from Seattle ; and also gold
quartz properties in the famous Colville Reservation.
This Company is conducted on solid business principles.

Write for prospectus and particulars.

The Consolidated Coal Company commenced business
under the most favorable auspices The leading features

of the company are the mining of coal, the putting in of

coke ovens, and the erection of coal bunkers. It is pro-

posed to make the Consolidated the leading coal compani-
on this coast. The possibilit}- of establishing the iron

industry on a payitig basis on the Pacific coast will also

be a part of the active business policy of the Consolidated.

The business management of the Consolidated is in the
hands of men who have already demonstrated their ability

to conduct large business enterprises to a successful issue.

I

CONSOLIDATED COAL COMPANY
Pacific Block Seattle, Wash.

In writing advertisers kindly mention Fore.stry and Irrigation.

J



TO SERVE OUR READERS

FORESTRY AND IRRIGATION has started a real estate department,
the services of which are offered to all readers of this magazine.
It will endeavor, through judicious advertising and correspondence,

to buy and sell property of every kind. In other words, this depart-

ment w^ill act as an agent in any transactions our readers may have
involving real estate. For this service there will be no charge unless

a sale is concluded, when the usual commission will be expected.

TO THE BUYER
"^l^lp list properties of all kinds—Varms, Timber and Mineral Lands, Country

Estates, Game Preserves, Countr}- Seats, etc.

p^TTDKTTCU us with an idea of what you want, how much you wish to pay,

and the manner in which you wish to make the payments ; it

is likely that we will have what you are looking for.

sold by us will be placed at prices to induce sales,

our main object being to satisfy buyer and seller with
PROPERTIES
our 3-en'ices.

TO THE SELLER
W^E ™^^^ ^° charge until your property is disposed of. When the transaction

is accomplished we expect only a small brokerage fee— and that only when
we have been instrumental in making the sale.

ADVERTISE elsewhere if yoix wish—we do not require exclusive con-

trol of that feature—but we will furnish advertising and
correspondence without trouble or expense to you.

Y^^¥TD part is simply to tell us what you have for sale and the "rock bottom "

price which you wish to obtain. We do the rest, and believe we can
do it with satisfaction to you.

JJlJ^^pp^RTY f°^ ^^^^ needs, for the most part, only the intelligent pre-

sentation of its salient points to the prospective buyer
We can find that buyer through the interests we touch by means of this magazine.

P*Op2E ^^ *^^ keynote of this offer. We have no " money back if not satisfied "

clause, because we do not charge for listing or advertising property.

Our aim is simply to bring buyer and seller together to mutual advantage.

To all interested we would say that it costs no more than the
postage from your end to make known your wants — either to ac-
quire or dispose of property. Address

FORESTRY AND IRRIGATION
EAL ESTATE DEPARTMENT

Atlantic Building WASHINGTON. D. C.



I PROPERTIES FOR SALE
|

!! The following are a few of the most desirable of the properties which •|*

*:* have been listed with our Real Estate Department. They show the %
wide geographic range represented in the department, and are examples of *:*

% the properties we have on our books. Full information concerning these <
*:* and any others which we have will be sent on request. !!

t PENNSYLVANIA
. FOR SALE.—A country place at Lewisburg, Union county, Penna. Adjoins on

south the campus of Bucknell University, a natural grove of 27 acres. Thirteen-room X
*:* brick house, in good repair ; barn for horse and cow ; fourteen acres of ground, four in »
• fruit and garden, overlooking the valle}- of the Susquehanna for 60 miles ; seven counties

visible from front porch ; scenery equal to any on the Hudson ; climate that of central *:*

*J* Pennsylvania ; no malaria ; home sheltered from winds ; many conveniences ; free deliv- .
, ery of mail, mountain water in the house, gas, electricity. Seven churches in town. <
j» Educational advantages unsurpassed ; Bucknell University (co-educational) has 624 *:*

*:* students and is growing rapidly ; students can do two years of profes.sional work. Acad- ,v
, emy and seminary for pupils too young for college. Price, $12,000. >

NEW JERSEY
! FOR S.ALE.— Fifty acres of land in Atlantic county, New Jersey, on the Great *:*

*:* Egg Harbor River, one mile south of May's Landing, the county seat. Fine cedar and X
,, pine woods. Excellent boating and sailing. Short run by boat to Ocean City and At- <
; lantic City. Fine fishing and hunting. Property consists of point extending out into **

*j* the river. Soil sandy, but excellent for small fruits, sweet potatoes, melons, and poultry, X
*! especially water fowl. Price, $15 per acre. Terms easy.

WYOMING
! FOR S.\LE.—Ranch of 415 acres, situated in the southern part of Carbon county, **

Wyoming, 10 miles from the great copper mining district of Encampment, Wyo. Lo- X
X cated on Beaver Creek, a tributary of the North Platte River. In cattle section ; fine open .
« range for cattle and horses. No sheep within thirty miles. Only three miles to timber ;

one mile from school and church ; i '4 miles to country store and post office ; daily mail *J*

X by stages.
. This ranch is under fence, with the exception of 100 acres ; 260 acres under irriga-

tion ; 85 acres in Timothy and Red Top ; 45 acres in Alfalfa, the rest in grain, potatoes, *:*

X and pasture. Good water right for 295 acres ; ditch taken out of Beaver Creek, % mile »
.. above ranch. A large storage reservoir on the ranch that holds 2,250,000 cu. ft. of water.
|« The water is owned by the land—no tax to be paid any company for the use of the water. **

X Perfect title to both land and water. Good soil and pure water.
**

« All kinds of small grains, vegetables, and small fruits can be raised, and all pro-

duce finds ready market and good prices. •{*

*:* Comfortable log buildings. Ranch will yield from 200 to 235 tons of hay this X
,t, season. .
.. Price—$35 per acre for irrigated land ; $4 per acre for grazing land. Terms easy. •

Will give possession at any time to purchaser paying reasonable price for the crops. X

tj:
NEW YORK |I

X FOR SALE.—About 690 acres of unimproved land in the central part of Long A
.. Island (Suffolk County, N. Y. ), within 60 miles of New York City, and 2}i miles from
»• railway station, on the Long Island Railway. X
X 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, X
X or could be made productive by suitable foresting. ..

»» Price, $10 per acre. An excellent investment for one who would develop the *^

*t* propertv, as it would double in value in a few vears.

*X *•

*:* Address all communications to *j*

FORESTRY AND IRRIGATION I

!:: REAL ESTATE DEPARTMENT . . . ATLANTIC BUILDING, WASHINGTON, D. C. t

In writing advertisers kindly mention 1-orestrv .\nd Irru-..\Tiox.
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Seeds and Seedlings for Forestry Purposes

Thomas Meehan ^ Sons, Inc., Dreshertown, Penna.
Nurserymen and Tree Seedsmen

Money Rolls to Agents
tliat sell nursery stock from the famous

QREELEY, 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.

1 The AMERICAN PLANT & SEED CO.

NASHVILLE, TENN.

ORCHIDS ORCHIDS

Our illustrated and descriptive Catalogue
of Orchids is now ready and may be had
on application ::::::::::

Orchid Growers
and Importers...

LAGER & HUERELL
SUMMIT, N. ;. : : : : :

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., C^mga, II

Marble^s

Safety Pocket

Axe
WILL INTEREST YOU

Send for circular describing it, to-
gether with numerous conveniences
for campers and hunters.

MARBLE SAFETY AXE CO.
GLADSTONE, MICH.. U. S. A.

l-y

that this publication is printed

on is furnished bvThe PAPER
R. p. Andrews & Company cino, 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.

i.-
IF IN NEED, DROP THEM A LINEa

In writing advertisers kindly mention Forestry and Irrigation
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Five Great Irrigated
Valleys

ARKANSAS VAL[,EY, COLORADO. Altitude
3,400 to 4,600 ft.

; beet-.sugar factories, thousands of
acres of alfalfa, niiUions of cantaloupes, exteusive
orchards, flocks ol sheep ; largest irrigated section
in the U. S. Extensive cattle feeding and dairy in-
terests Population doubled in five years.

PECOS VALLEY, NEW .MEXICO. Altitude
.•;,ooo to 4,000 ft.; 17s miles long; on edge of Great
Plains cattle pastures, affording profitable home
market for alfalfa and grain ; noted for its large
orchards and fine quality of vegetables ; artesian
belt with 300 flowing well's.

RIO GRANDE V.^LLEY, NEW MEXICO. Alti-
tude 3,700 to 5,300 ft.

; 350 miles long
;
great sheep-

raising section; mining in adjacent mountains;
adapted to fruit raising and small farms.

SALT RIVER VALLEY, ARIZONA. Altitude
1. 000 ft. ; 60 miles long and 20 miles wide; special
industries—earl J' oranges, live stock, vegetables,
small fruit, alfalfa, bee culture.

SAN JOAQUIN VALLEY. CALIFORNIA. Alti-
tude 50 to 4..0 ft. ; 20 miles long, 50 miles wide;
wheat raising, live stock, oil wells, alfalfa, raisin
and wine grapes, olives, figs, citrus and deciduous
fruits, almonds, walnuts, lumbering and mines in
mountains.

ALL FIVE VALLEY'S have never-failing water
supply, extensive systems of irrigating ditches, and
rich soil, insuring profitable crops. Pleasant cli-
mate, especially in winter. Thriving towns, afford-
ing good markets. Directlv reachedbv the SANTA
FE.

P'or information about farm lauds, manufactures,
and general business openings, address

G. C. DILLARD, G. E. P. Agt., 377 Broadway, N. Y , or

Industrial Commissioner ^ , _-^
T. & S. F. Ry. System, SfltlT^ |—

^

lldg', Chicago
'^<^"*'<* ^^Great Northern i

California, Oregon,
Washington

from Chicago daily via the Chicago & North-
Western Railway. Pullman tourist sleeping

cars Chicago to San Francisco, Los Angeles
and Portland without change; double berth

rate from Chicago only 36.00.

Personally Conducted Excursions
Three tlirough trains a clay to San Francisco.
Los Anyeles and Portland over the only
double-track railway to the Missouri River.
Round-trip tickets on sale daily at reduced

Write for free booklets, maps and time
tables or call upon any ticket agent for
tickets reading via the

Chicago 4 North=Western Ry.
W. B. Kniskern,

Passenger Traffic Manager,

The Traveler
Who contemplates a trip to Colo-
rado, Utah, California or the North-
west should know that

The Denver & Rio Grande R* R.
widely known as "The Scenic Line
of the World," has more scenic at-
tractions than any other route across
the continent, traversing as it does
the Rocky Mountain Region through
Royal Gorge, Canon of the Grand
River, Glenwood Springs, Marshall
Pass, Black Canon, Castle Gate, and
the world-famed Salt Lake City. Its
three through daily trains are equip-
ped with the latest improved cars of
all classes. Its dining car service is

unsurpassed. For illustrated pam-
phlets address

K. HOOPER, G.
Denver
Colo.

P. &T.

SUNSET MAGAZINE

It pictures the Wonders
and Special Resources of

the West, and its pages

give advertisers oppor-

tunities offered by no
other publication of sim-

ilar character. Especially

in illustrations is the
magazine noteworthy. »(r

Upon every page are

artistic halftone engrav-

ings. Subscription $1.00

a Year ; for sale by all

newsdealers. Pttblished

monthly by the Passenger

Department of »(r »r »<r »jr

Southern Pacific Company
\

J
4 Montgomery St., San Francisco, California

In writing advertisers kindly mention Forestry and Irrigation.



Organized April, 1SS2. Incorporated January, 1897.

T H E

American Forestry Association

OFFICERS FOR 1903.

First Vice-Ptesident.

Dr. B. E. Fernow, Ithaca, N,

President.

Hon. James Wilson, Secretary of Agriculture.

Secretary.

Y. Edward A. Bowers, New Haven, Conr

Treasurer, Otto Lcebkert, Washington, D. C.

James Wilson.
B. E. Fernow.

Henry S. Graves.
Henry Gannett.

Directors.

Edward A. Bowers.
Otto Luebkert.

Frederick V. Coville.
F. H. Newell.

Filibert Roth. Gifford Pinchot. George P. Whittlesey.

Vice-Presidents.

Sir H. G. Joly de Lotbini^re, Victoria, B. C.
Charles C. Georgeson, Sitka. Alaska.
D. M. Riordan, Flagstaff, Ariz.
Thomas McRae, Prescott, Ark.
Wm. R. Dudley, Stanford University, Cal.

Henry Michelsen, Denver, Col.
Arthur T. Hadley, New Haven, Conn.
Wm. M. Canby. Wilmington, Del.
A. V. Clubbs, Pensacola, Fla.

R. B. Reppard, Savannah, Ga.
Chas. Deering, Chicago, 111.

James Troop, Lafayette, Ind.
Thomas H. MacBride, Iowa City, Iowa.
L. W. Yaggy, Hutchinson, Kansas.
S. C. Mason, Berea, Ky.
Lewis Johnson, New Orleans, La.
Edward L. Mellus. Baltimore, Md.
John K. Hobbs, North Berwick, Me.
N. S. Shaler, Cambridge, Mass.
Charles W. Garfield, Lansing, Mich.
Samuel B. Green, St. Anthony Park, Minn.
William Trelease, St. Louis, Mo.
Charles E. Bessey, Lincoln, Neb.
John Gifford, Princeton, N. J.

Edward F. Hobart, Santa Fe, N. M.
W. A. Wadsworth, Geneseo, N. Y.
C. A. Schenck, Biltmore, N. C.
Frank White Bismarck, N. I).

Wm. R. Lazenby, Columbus, Ohio.
A. C. Scott, Stillwater, Okla.

J. T. Rothrock, West Chester, Pa.
H. G. Russell, E. Greenwich, R. I.

N. E. Hansen, Brookings, S. D.
Thomas T. Wright, Nashville, Tenn.
Wm. L. Bray, Austin, Texas.
E. F. Holmes, Ogden, Utah.
Frank W. Rollins, Concord. N. H.
Redfield Proctor, Proctor. Vt.
D. O. NouRSE, Blacksburg. Va.
Addison G. Foster, Taconia, Wash.
A. D. Hopkins, Morgantown, W. Va.
Thomas F. Walsh, Washington, D. C.

Jos. M. Carey, Cheyenne, Wyo.
Elihu Stewart, Ottawa, Ont.
Wm. Little, Montreal, Quebec.
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.

Sustainin^r Membership, $25.00 a year.

FORESTRY AND IRRIGATION is the official organ of the Association, and is sent regularly to all members.

APPLICATION FOR MEMBERSHIP.

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.oo) for annual dues enclosed herewith.

Very truly yours,

Name

.

P. O. Address



"""^"SPOJ^UV^^
The fertile soils of eastern Oregon or Wash-
ington yield, in overflowing abundance and in

the highest perfection, every grain, grass,
vegetables and fruit of the temperate zone.

r^^VA•
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.00 for the round trip.

Tickets on sale April 7 and 21, May 15 and 19, Ji

For full information call on or address

l—OMAX, OMAHA, Ml

1

(/ Fassengei and Ticket A^

50 YEARS'
EXPERIENCE

Trade Marks
Designs

Copyrights Ac.
Anvone sending a sketch and description may

qHlclily ascertain our ojiinion free wlietlier an
invention is probably patentable. Communica-
tions strictly confldential. Handbook on Patents
gent free. Oldest agency for securing patents.
Patents talien through Munn & Co. receive

special notice, without charge, in the

Scientific Hmcrican.
A handsomely illustrated weekly. Largest cir-

culation of any soientiBc journal. Terms, f3 a
year: four months, $1. Sold by all newsdealers.

MUNN iCo.36'Broadway. New York
Branch Office. G25 F St.. Washington, D. C.

wmM
RI PANS Tabules

Doctors find

A good prescription

For manliind.

The 5-cent packet is enough fof

an ordinary occasion. The
family botile (price 60 cents)

contains a supply for a year.

In writing advertisers kindly mention F^ORKSTRV .\nd IrkioaTi



horburn's
Seeds

They have boon developed by

careful, tbou-htful propacation

throughout tba ^Tineteenth cen-

tury. Thorburn's llO-page Century

Catalogue of these

Seeds of

a Century
Is the 100th Guccessivo annual

issue. If you would have a more

beautiful lawn, cr a more produc-

tive garden, send for it. It's /ree.

J. M. THORBTJRN & CO.
(late of :r> Jolin Street)

86 Oortlandt Street, Kew Tork.

New York Ste^te

College of Forestry

Cornell University
Ithaca.. New York

offers a complete four-year course in Forestry lead-

ing to the degree of Forest Engineer (F. E.)-

Special students for shorter terms accepted if

properly prepared.

Tuition, $ioo per year. New York State students

free.

The spring terms of the junior and senior years

are spent in the Demonstration Forests in the Adi-

rondacks, devoted to practical work.

Requirements for admission similar to those in

other branches of the University. Send for pro-

spectus.

Instruction in preparatory and collateral

branches given by the Faculty of the University.

For further iuformation. address Director of

State College of Forestry, Ithaca, N. Y.

B. E. FERNOW, LL. D.. Director

JOHN GIFFORD, D. Oec, Assistayit Professor

JVDSON F. CLARK, Ph.D., Assistant Professor

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

1903 v/ill open July 1st and continue seven weeks

For further information a^ddress

Henry S. Graves. Director, New Haven» Conn.

PRKSS OF JUDD & DETWEILER, WASHINGTON, D. C.



1 Appalachian Forest Reserve, by Hon. James Wilson
X-No. 7 JUluY, 1903 $1.00 a Year; 10 ds. a Copy

Pufillsnefl monttilg at fltlantlc BWg., Wastiington, D. C.

> C^iilf iv/'sx. firit-v r\f ¥? ir^£k ir\ -tV^ ^ ¥ 7 r^ -J i" <3, rl v^'f5\.fi>«



JUDD & DETWEILER

PRINTERS

420-2 ELEVENTH ST.

We Print This Magazine WASHrNCTON, D. C.

Biltmore Forest School*
at Biltmore, North Carolina

For application and information
apply to H. E. HEPNER.. Secy

HUNTING AND

GAME LAW
NUMBER or

FIELD &STR.EAM
America's Illustrated Monthly

Magazine of the Rod, Gtin,

Dog, Camera, Canoe, and

Camp 9r 9«r jT gr KT

iS^The July number was a gpecial ADIRON-
DACK number and the August a MAINE number,
both full of valuable information and notable

issues of a notable magazine. Do not miss them!
Order of your newsdealer or of us. lOe. a copy or

81.00 for a year's subscription, including a choice

of six fine pictures worth framing, being hunt-

ng and fishing subjects by famous artists, only

to be had of us.

-^"Mention this publication. Subscriptions may
start with July so as to include above three

special numbers.

Address the Publishers,

The John P. Burkhard Corporation

35 W. 21st Street, NEW YORK.

The most powerful Insecticide made:
kills all leaf-eating insects; the only one
that will destroy both broods of the codling-

moth. Used and endorsed by Ohio, New
Jersey, New York, Massachusetts, Rhode
Island, and other experiment stations, park
superintendents, tree wardens, and large

orchardists ever>^vhere.

Professor Smith, of New Jersey, says :

" My experience has been so satisfactor>-

I have reconunended it highly."

Enough for a large orchard, $4.25

Enough for 75 gals, spray . 1.00

2 lb. sample 50

I.tirg^e illustrated catalogue free.

^C\\lii\£^Ti INSECTICIDEDVyWiVEin COMPANY
Address ne.irest off

Boston, New York, or Cincinnati
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Forestry
Department

BEREA COLLEGE
BEREA, KENTUCKY

OFFERS
A YEAR'S WORK

FORESTRY
WITH COLLATERAL BRANCHKS

TO BE ELECTED FROM
REGULAR COLLEGE COURSE

A forest preserve of 3,000 acres contains

a large number of tree species and a

great variety of forest conditions, ac-

cessible for daily study.

Excellent advantages at moderate ex-

pense.

Fall term opens September 16.

For catalogue and full information address

S. C. MASON
Professor of Horticvilture ar\d Forestry

HA R VARD UM VERSITY

THE LAWRENCE SCIENTIFIC SCHOOL

offers professional courses in Engineering, Min-
ing and Metallurgy, Architecture, Landscape
Architecture, Chemistry, Geology, Biology,
Anatomy and Hygiene (preparation for medical
schools). Science for Teachers, and a course in

General Science. Students are admitted to reg-

ular standing by examination and by transfer
from other Schools or Colleges. Approved
Special Students may be admitted without ex-
aminations. New and enlarged equipment in

all departments. The Catalogue and special

circulars will be sent on application to the Secre-

tary, J. L. Love, 16 University Hall, Cambridge,
Mass.

N. S. SHALER, Dean.

15he Gilman School

for Girls Also Called
"Ghe Cambridge School

Hesideiit iKiiiil,^, Sl.oiid

ARTHUR GILMAN. A. M.
Director

Cambridge, Mass.

. . . THE . . .

University of the South

Sewanee, Tennessee

^ ^ j«

DEPARTMENTS
ACADEMIC
THEOLOGICAL
LAW

MEDICAL
PHARMACEUTICAL
PREPARATORY

The University of the South is situated in the
center of its v^oodland 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 is afforded
for the preliminary study of forestry. Sewanee
presents an exceptioua'lly attractive field for

the study of geology, and forest and field

botany.
For further information address

THE VICE-CHANCELLOR

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.

Department of thk Inteuiok, Washington, D. C,
May so, 19l«. Sealed proposals will be received
at this Department until 2 o'clock p. m., July 15,

1903, for the construction of about 16 miles of

canals, with diveiting dam, headworks, spillways,

and tunnels, for the' diversion and conveyance
of 1400 cubic feet of water per second from the

Truckee River, between Clark Station and Wads-
worth, Nevada, to irrigable lands in the Truckee
and Carson Valleys. Plans and .'specifications

will be open for inspection, and blank forms upon
which all bids must be made can be procured at

the oflfiee of the Geological Survey, in Washing-
ton, D. C, and Reno, Nevada, on and after June
20, '1911H. P2ach bid must be accompanied by a

certified cheek for 2 per cent, of the amount of

the bid as a guaranty that the bidder will enter

into a written contract with tlie Secretary of the

Interior within ten days after the award is made,
and furnish bond in the sum of 5o per cent, of

the contract price 'for the laithful performance
of the work. The Secretary of the Interior
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NEWS AND NOTES.

Sommer Meet-
ing: oi Ameri-
can Forestry-

Association.

Upon the invitation of

the governor of the

State of Minnesota and
the city of Minneapohs,
the American Forestry

Association will hold its summer meet-

ing at Minneapolis on Tuesday and
Wednesday, August 25 and 26. The
place of meeting will be the Commercial
Club of that city. The morning ses-

sion on Tuesday will be devoted to busi-

ness. Tuesday afternoon and Wednes-
day morning and afternoon will be

given up to the program of the meeting.

On Tuesday evening the Commercial
Club will entertain the visitors. On
Wednesday evening a mass meeting will

l3e held and short addresses delivered

hy a number of men prominent in the

forest movement.
This promises to be one of the most

successful meetings ever held by the

association. The recent creation of the

Minnesota Forest Reserve and the

active work to be carried out on it

under the direction of the Bureau of

Forestry commands not only local but
national attention. The Minnesota
Reserve is a day's ride from Minneapo-
lis, and will well repay a visit, though
there will be no official excursion by the
association. On this reserve exists the

largest solid body of White and Norway
Pine east of the Rockies, and it is easily

accessible by rail and boat. The 'pro-

gram of the meeting will consider the
work already undertaken by the Bureau
•of Forestry on the Minnesota Reserve
and the future polic}' under the bureau.
The effect of the reserve upon the state

and locality will be discussed in its rela-

tion to the lumber industry, to agricul-

ture, and to public health and recrea-

tion. Other questions of national im-

portance, such as the general future of

the forest reserves, taxes in their rela-

tion to private forestry, state forestry

movements, and forest fires versus re-

production will also be discussed. These
and other questions of importance should

assure much interest and a good at-

tendance.

College of On June 17, at its annual

Forestry to be spring meeting, the

Discontinued. Board of Trustees of

Cornell University de-

cided to suspend instruction in the New
York State College of Forestry. This
action was brought about by Governor
Odell's veto of the annual state appro-

priation of $10,000 for the maintenance
of the College of Forestry, as noted in

the June number of Forestry and
Irrigatiox. This suspension, the

trustees add, will hold until the state

sees fit to provide means for again tak-

ing up the work. Meanwhile all ap-

pointments to the instruction force,

including that of the director, are va-

cated.

The act of the governor in vetoing

the appropriation came as a direct result

of the report of the legislative committee

appointed to investigate forest condi-

tions in the Adirondacks, and while

some of the points of criticism of opera-

tions on the college tract embodied in

that' report were well taken, it is regret-

table that their consideration should

have had the drastic effect of closing

the forest school, which was annually

preparing a number of trained foresters

at a time when the need for them is

daily growing more apparent. It is

also to be regretted that the trustees

could not see their way to continue the
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work of the school on their own re-

sponsibility until they could put it on
such a basis as would again commend
it to the state authorities and to again
receive state aid.

"Western The National Irrigation

Irrigation Association has begun
Interests a campaign, already

the East. proving successful, of

interesting business men
of eastern trade centers, and particularly

of New York, in the reclamation work
that has done so much for the advance-
ment of the West. This association,

through its southern California branch,

has opened an office in New York city,

with Mr. C. B. Boothe, of Los Angeles,

an ardent worker in the interests of irri-

gation, in charge. Mr. Boothe is al-

ready in close touch with the Merchants'
Association, one of the most important
business men's organizations of the
metropolis, and the members have ap-

pointed a special committtee on irriga-

tion to look into the matter and report

at the first fall meeting. Mr. Boothe
is at present in Los Angeles, where he
has just gone to spend some time in

further enlarging the scope and mem-
bership of the Southern California Sec-
tion of the National Irrigation Associa-
tion. This section has long had a large

and influential membership among the
solid business men of the southern part

of the state, all of whom are deeply in-

terested in the advantages to accrue
from an increase in the possibilities of

irrigation.

Irrigation Attention is called to

Works to be the proposals being
Built. asked for by the Inte-

rior Department for the
construction of irrigation canals, ditches,

and reservoirs, and the opportunity
they afford to engineers and contractors.
Thus in an indirect way industry is

being stimulated by the government
works under construction, and money
will be taken into the country to be
benefited by the works. An advertise-
ment of proposals for irrigation works
appears among the pages devoted to

such matter in this magazine.

The particular irrigation system con-

templated in this case will involve the

construction of a dam in the Truckee
River, Nevada, to store water for di-

verting the water through 15 miles of

canals into the Carson Basin. It is pro-

posed to take 1,400 cubic feet of water
per second from the river and irrigate

with it 200,000 acres of land. Each
settler will probably be permitted tO'

take up 80 acres, to be paid for in an
amount equal to the cost of the works
pro rata, not to exceed $15 per acre for

land and water, and it is expected that

payments of $1 per acre per year will be
permitted. This is one of the five great

projects undertaken by the provisions-

of the national irrigation act.

Forestry at Harvard University,.
Harvard. through the Lawrence

Scientific School, has
established a course in forestry, instruc-

tion to begin next fall under the direc-

tion of Mr. R. T. Fisher, who is now in

the employ of the Bureau of Forestry.

Mr. Fisher has had considerable experi-

ence in the forest problems of this

country, being the author or collabo-

rator on several bulletins published by
the bureau. He is particularly fitted!

for a New England school, having given
much attention to woodlots and forest

conditions in that section of the coun-
try. The requirements for admission
to the course are the same as those for

any other program in the Lawrence
Scientific School, and catalogues and
circulars giving detailed and definite

information may be obtained from the
secretary, J. L- Love, 16 University

Hall, Cambridge, Massachusetts.

To Irrigate Sir William Willcocks,

Ancient late Director General of

Babylon and Reservoirs, Egypt, and

Chaldea. the designer of the great

Assuan dam, has turned
his attention to the project of reclaim-

ing the wonderfully fertile valleys of
the Tigris and Euphrates rivers, and
proposes to make use of the canals and
reservoirs which remain from an an-

cient civilization. This region was once
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known as the richest in the world, and
its cities, Nineveh and Babylon, were
the centers of a magnificent civiliza-

tion, built upon the great agricultural

resources of the valleys in which they
were situated. It is pointed out that

although desolation now reigns over a

large part of the area under considera-

tion, yet the land has steadily been
gaining in fertility from the annual
overflows of the rivers and from the fact

that no extensive agricultural opera-

tions have taken anything from the soil.

With the Bagdad Railway completed to

form a method of tiansportation, and a

rebuilding of old irrigation works, the
country could again take its place at

the head of the agricultural regions of

the world, for no other place is more
favored for the production of cereal

crops. Cane, cotton, and tobacco will

grow in tropic abundance, and it is con-

fidently expected that capital can be in-

terested from the financial centers of

Europe. Labor can be had in abun-
dance and at a low wage from India.

In this connection it may be noted
that the Carnegie Institute has taken
steps looking toward an investigation

of the causes of present aridity in that

part of Syria which was the biblical

Palestine, and was at one time marvel-
ously fertile. Various reasons have
been assigned for its present barren
conditions, among them being the in-

crease of alkali and the injurious effects

which have followed complete deforest-

ation.

For an We present in this issue

Appalachian an address by the Hon.
Forest Reserve* James Wilson, Secretary

of Agriculture, on the
advantages to accrue from the estab-

lishment of a national forest reserve in

the southern Appalachians. The dis-

cussion of this subject brings up no new
matter, as Forestry and Irrigation
has remarked upon it frequently in the
past, and will continue to do so until

the reserve stands as an assured fact. A
bill to establish it has been twice before

Congress and has been favored by two
Presidents— McKinley and Roosevelt.
The latter especially has been strongly

in favor of it, and sent a special mes-
sage concerning it to Congress at the
last session. In June, 1902, a bill pro-
viding for the purchase of lands for the
proposed reserve was passed by the
United States Senate, but not in time
to be considered by the House before
adjournment. At the next session the
bill was not allowed to come to a vote
in the House, which was highly regret-

table, since the Senate had passed it

almost unanimously, and it was known
that a majority of the Representatives
were in favor of it.

The reasons for such a reserve are

ably set forth in the address printed

elsewhere in the Magazine, but it is

worth while to call renewed attention

to the value of preserving the forested

areas of the mountains to prevent the

rapid run-off of the spring rains and the

annual floods, which destroy so much
property along the Atlantic Coast rivers

from Virginia southward. It is an as-

sured fact that the bill will again come
up in Congress, and the necessity of

action is urged on every community to

instruct its Congressional delegation to

w^ork for an Appalachian reserve ; and
it is particularly incumbent upon the

people of the Southern Atlantic States

to see that their Representatives and
Senators present a solid front in this

matter.

Water Users The Bear Valley Water
to Buy Plant. Company, which sup-

plies water to orange

orchardists in the neighborhood of Red-

lands, California, is considering a propo-

sition by which the users of the water

may buy out the company, which at

present is formed of men who have little

direct interest in the irrigation except

the collection of water rents of the or-

chardists. The Bear Valley Company,
by the terms of an agreement now pend-

ing, will sell its reservoir in Bear Valley

and its dam site in the '

' narrows
'

' of

the Santa Ana Canyon, together with

its entire system of distribution, for

$625,000. The w^ater users wdio form

the contemplated new company will

issue bonds to the amount of $900,000,

to mature in 50 years and bearing in-
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terest at 5 per cent. Sufficient capital

has already been interested to insure

subscription for all of the stock. After
paying the old company for its plant,

this will leave enough for the construc-

tion of a dam at " the narrows " with a

storage capacity sufficient to furnish

600 inches during the irrigating season.

In addition to this, a new 90- foot dam
can be built in Bear Valley, increasing

the storage capacity there fourfold.

Stock in the new company will be issued

to all users who have acquired rights,

and in proportion to the amount of water
used. They will pay a fixed charge per

inch, sufficient to pay interest on the

bonds, maintenance of plant, and other

expenses, estimated at 20 cents per inch.

If this is carried through, the Bear
Valley irrigation system, the largest in

California, will be removed from the in-

terests of capitalists and placed in the
hands of those to whom the water is a

direct rather than an indirect benefit.

The analogy between this plan and that

adopted by the National Government m
its irrigation projects is apparent.

The Passing The accompanying pho-
of the Three tographs show various

Sisters. stages in the lumbering
of three Redwood trees

reputed to be the biggest lumbered in

California at one time. They grew
close together on less than one-half an
acre of ground, and prior to their fell-

ing were known as the '

' Three Sisters.
'

'

Although much of the lumber is lost in

the crashing fall of such monster trees,

the three made more than 350,000 feet

of good lumber, the largest making
150,000 feet. In the accompanying
photographs, number i shows three
men standing in the undercut of one of

the trees, which was 19 feet 4 inches in

diameter. Number 2 shows a smaller
tree in the act of falling.' Some idea of
its size may be gained from a compari-
son with the size of the house near its

base. Number 3 is the butt of a tree

19 feet 4 inches in diameter, the ladder
and men on it giving an impres.sion of

its size. The stump shown in number
4 is that of the largest of the Sisters,

and measured 24 feet 6 inches across.

The falling tree shown in the second
photograph is not one of the Three
Sisters, but is interpolated in this series

as showing graphically the operation of

felling the Redwoods, from the under-
cut to the bare stump. While it is to

be regretted, from some points of view,

that the Redwoods are being cut so

rapidly, it has been demonstrated that

with care to prevent the destruction of

5'oung growth and a sufficient protection

from fire, the forests will renew them-
selves through sprouts, and cut-over
lands can be profitably lumbered in 45
years. Mr. E. S. Mainwaring, Forest

Ranger in the Sierra Forest Reserve, to

whom we are indebted for the accom-
panying pictures, suggests the gathering
of Redwood seeds for distribution over
the United States, as there are few sec-

tions with plenty of moisture and good
soil where the Redwood will not grow.
It has been tried in a number of local-

ities and with some success as an orna-

mental or shade tree, and its growth is

rapid.

J-

Irrigation Australia, with an area

Wells in nearly equal to that of

Australia. the United States proper,

has a large arid interior.

In fact, Andrew Carnegie, in a recent

speech, referred to this great island as

a mere shell of civilization around an
empty interior. Nevertheless, much is

being done toward the reclamation of

parts of this arid area, and some irriga-

tion is being done with deep artesian

wells. One of these extends to a depth
of 5,040 feet. The largest flow obtained
was 6,000,000 gallons daily. The arte-

sian area is said to be estimated at 264,

600 square miles, or approximately one-

tenth of the total area of the island.

White Pine in In most of the New
New England. England States there

are large areas of waste
land coming up in White Pine, which,
if protected and encouraged, will soon
become valuable timber. A study of

these areas in southeast Maine, south-
ern New Hampshire, parts of Vermont,
the north tier of counties in Massachu-
setts and part of Plymouth county, and
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STEPS IN THE FELLING OF A CALIFORNIA REDWOOD : I. THE UNDERCUT. 2. IN THE ACT
OF FALLING. 3. BUTT OF LOG, PEELED OF ITS BARK. 4. THE STUMP.

some areas in Rhode Island and Con-
necticut will be made this summer by
the Bureau of Forestry. The work
will begin near Mt. Monadnock. This
will be a continuation of the work begun
last year.

Personnel Dr. John Gifford, for-

Changes merly assistant profes-

in Bureau of sor in the New York
Forestry. State College of For-

estry at Cornell Univer-
sity, will shortly leave this country in

order to investigate the new Luquillo
Forest Reserve in the eastern part of

the Island of Porto Rico. This reserve

was established only last January, and
Dr. Gilford's investigation will have an
important bearing on its management.

Dr. Hermann von Schrenk has been
appointed chief of the Division of Forest

Products, the appointment to take effect

July I. In his new position he will

have charge of the work in dendro-chem-
istry, timber tests, and wood preserva-

tion, which includes the experiments in

railroad work for the preservation of
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ties, tests of bridge timbers, and other

wood material. He was formerly with

the Bureau of Plant Industry of the

Department of Agriculture.

Public Funds Commissioner Richards,

for Ifrigation, of the General Land
Office, has prepared a

statement giving the exact amount of

the fund set apart for the reclamation

of arid lands under the irrigation act of

June 17, 1902.

It shows a total of $7.530.338 for the

years 1901 and 1902, distributed among
the states and territories as follows :

Arizona, $81,773 ;
California, $503,-

270 ;
Colorado, $628,995 ; Idaho, $507,-

448 ; Kansas, $49.i35 ;
Montana, $772,-

377; Nebraska, $235,194; Nevada,

$23,414; New Mexico, $147,237; North

Dakota, $1,227,496; Oklahoma, $1,008,

-

795 ;
Oregon, $910,961 ; South Dakota,

$307,362; Utah, $146,824; Washing-

ton, $794,088 ;
Wyoming, $385,762.

The total for 1901 was $3,144,861, and

for 1902 $4,565,516.
The returns ^on the sale of public

lands for the first three quarters of the

present fiscal year indicate that the re-

ceipts will be about equal to the two
preceding years, so that by the first of

July the irrigation fund in the treasury

will be about $15,000,000.

New Forest Several new forest re-

Resetves. serves have recently

been created by Presi-

dential proclamation. Two of these new
reserves, the lyOgan and Manti, are lo-

cated in Utah. The Logan Forest Re-
serve is situated near the northern

boundary of the state, within Cache and
Rich counties, and is 182,080 acres in

extent. The Manti Reserve, covering

an area of 584,640 acres, is in Sanpete,

Sevier, Emery, and Carbon counties, in

central Utah.

The Lewis and Clarke Forest Reserve

and the Flathead Reserve in Montana,
along with new additions to both, have
been combined and will hereafter be

known by the name of the former. The
Lewis and Clarke Forest Reserve is now
the second largest in the United States,

containing an area of 4,670,720 acres,

and is located in the northwestern part

of Montana, in Flathead, Teton, Lewis
and Clarke, and Missoula counties.

Steps Taken A mass meeting was
to Secure held in the city hall

Reservoir. plaza of Phoenix, Ariz.,

June 7, at which it was
announced that 10,000 acres had been
subscribed to the Salt River Valley
Water User's Association, the central

organization with which the federal gov-
ernment will deal in building a storage
reservoir on the Tonto site, as told in

the May number of Forestry and Ir-

rigation. This amount will secure
the construction of the reservoir, and
other acreages are being signed as fast

as clerks can make out the papers. It

is said that many old farmers with an
inborn fear of the word " corporation "

who have hitherto withheld their signa-

tures are signing as quickly as possible.

Mr. George H. Maxwell delivered a

strong address in favor of the national

irrigation movement.

To Conserve The Pike's Peak Forest

the Water Reserve of Colorado will

Supply. receive this summer the

special attention of the

Bureau of Forestry. A party of seven
men will make a study of that" part of

the reserve lying south of the cogwheel
railroad up Pike's Peak, in order to de-

termine whether the great damage done
the land by fire may be overcome, and
what may be done to improve the drain-

age conditions. This part of the re-

serve is of the greatest importance to

Colorado Springs and Pueblo, which
derive their water supply from lakes

and streams within it. All of the water
for Pueblo comes from the Seven Lakes
region. Nearly the whole tract has
been burned over, and the destruction

of timbers has resulted in a very great

reduction in the water supply. The
purpose of the Bureau in making this

study is chiefly to determine what may
be done to improve the drainage con-

ditions of the reserve. Colorado Springs
and Pueblo are growing rapidly and re-

quire every year a larger amount of

water. The supply , scanty enough now,
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is likely soon to prove inadequate unless

the forests, which conserve the water,

are restored and protected. A study will

be made of the burned areas in order to

learn what trees are coming up on them
and how such reproduction may be

hastened. It may be necessary to plant

trees on much of the land ; if so, tree

nurseries will have to be established and
planting plans made. But the princi-

pal part of the work will be a scheme of

fire protection. It is absolutely neces-

sary, if anything is to be done for the

reserve, that fires should be kept out,

and only recently have conditions be-

come so favorable that fire protection

is practicable. It will be useless to

plant, useless to improve the natural

reproduction, unless the provisions for

keeping the fires under control are made
effective. There is promise of success

in this task. The importance of the

water supply to the adjacent cities guar-

antees public interest in the protection

and improvement of the reserve, the

country is accessible, mines are numer-
ous, and timber from the reserve is

easily marketed.

Studies of A study of the Balsam
Commercial will be carried on this

Trees* summer in the Adiron-
dacks and in Maine.

Some work has already been done in

the Adirondacks, and the object of the

coming season's work will be to con-

clude the study, the results of which
will probably be published early next
spring. The main purposes of the in-

vestigation of Balsam are to determine
its suitability for use as paper pulp, the

quantity which is now standing, and the

results that can be expected in the pro-

duction of a second crop under conserv-

ative methods of lumbering. A study
of the Poplar in Maine has come about
through the increased use of that wood
as paper pulp material. Its general

scope is similar to that of the Balsam
investigation. The work on southern
hardwoods is to continue the study which
has already been carried on for two field

seasons. Its purpose is to determine the

stand, the uses and possible uses, and
the best methods of management for the

following important commercial hard-
woods of the south : Tulip tree, White
Oak, Post Oak, Chestnut Oak, Bass-
wood, Chestnut, the Hickories, and
White Ash.

Tree Planting;, A number of states are
planting trees on waste

lands and forming forest reserves. In
some cases the work is one of reforesta-

tion, and in others it is proposed to

make trees grow in regions like the sand
hills of Nebraska, which are unfit for

agriculture and may be made useful as

forested areas.

Indiana.—The State has purchased
2,000 acres of land in Clark county for

a forest reserve. Of this tract 1,500
acres are covered with young second-
growth timber of varying quality, and
500 acres are tillable. The State Forest
Board will attempt to prove the profit in

growing native hardwoods, and will

plant Oak, Walnut, Ash, Hickory, and
other suitable species and give them
careful cultivation. The entire tract

will be placed in timber.

Kansas.—Secretary Hitchcock, of the

Interior Department, has ordered the

withdrawal of 94,732 acres of land lying

just south of the Arkansas River, in

Kearney, Finney, Grant, and Haskell

counties, for a large experiment in

forest planting similar to that made on
the Nebraska forest reserves. The
land will be set aside as a regular forest

reserve in the usual manner, or Presi-

dent Roosevelt will be asked to set it

aside for the direct purpose of experi-

mental tree planting. The conditions

are similar to those in Nebraska, the

region being made up of wind-formed

sand hills, now covered with bunch
grass. There is no surface drainage

and no possibility of cultivation, since

the sand begins to drift as soon as it is

tilled. Planting will be begun within

the next year.

California.—The Bureau of Forestry

has planted many acres of burned-over

lands in the San Gabriel and San Ber-

nardino Mountains in southern Califor-

nia during the past winter. Heavy
rains helped the planters, and the seeds

of the November sowing have already
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germinated. This work has had the

interest and cooperation of the country
which it affects. The Los Angeles
County Water and Forest Association

contributed §266, and the board of

trade of Pasadena $600, toward the

expense of planting. The country is

alarmed at a decreasing water supply,

and the conserving influence of trees on
the burned slopes is a vital matter. A
squad of 10 to 15 men under Mr. T. P.

Lukens, of Pasadena, has been planting

seeds for three months. Knobcone
Pine has been planted in the dry,

burned spots ; Incense Cedar and Sugar
Pine in the moister, cooler places, and
Western Yellow Pine in all situations.

The work gives promise of good results.

Nebraska.—One hundred acres of land

in the sand hills of the Dismal River
Forest Reserve, Nebraska, were planted

this spring by the Bureau of Forestry

—

eighty acres in pine seedlings, 100,000
being set out ; the other twenty acres

were planted with seed. The work will

be continued this summer, and the nur-

sery will be enlarged so as to cover two
acres. The Bureau intends to increase

the size of the nursery gradually, so as

to make it grow enough seedling trees

every year to furnish sufficient stock

for the planting. It is intended to plant

the whole of the Niobrara and Dismal
River reserves, which are now barren
sand hills, to forest. The Dismal River
Reserve includes 86,000 acres ; the Nio-
brara Reserve, 126,000. Asurveyofthe
boundaries of the Niobrara Reser\'e will

be made this summer.

To Map The federal government
Alaskan has undertaken the map-
Forests, ping of the forest areas of

southern Alaska, and for

that purpose has sent Mr. W. A. Lan-
gille, a timber cruiser in the employ of

the Bureau of Forestry, to make a gen-
eral reconnoissance to ascertain the
quantity, quality, varieties, and location

of timber along the Pacific coast from a
point near the southern boundary and
working north. He will probably get
as far as Skagway this year. Other
cruisers will follow him, as the territory

to be covered is vast. The results of

these surveys will be embodied in maps,
w^hich will be of great value to lumber-
men and to others interested in the re-

sources of the region. A number of

sawmills are alread}^ in operation in

this region. The rainfall throughout
this part of the country is great, and the
sea fogs carry much moisture. As a

consequence the forest growth is rank,

there are quantities of down timber, and
the wooded slopes are covered with dense
undergrowths and damp moss. Fire
can make but little headway, and each
year sees an enormous waste from older

trees which die and fall. The principal

trees are Hemlock, Spruce, Yellow and
Red Cedar. With good methods of

transportation, lumbering operations

should vie with fisheries as one of the

great industries of the territory.

Addition to A deed has been record-

Pennsylvania ed in the register's office

Forest at Lewistown, Pa., con-

Reserves, vejang 4,613 acres of

forest land to the state.

This is all mountain land, situated in

Armagh township, Mifflin county, and
will be added to the forest reserves. At
present the timber on it is young, the
mature trees having been cut off for

mine props by the William Whitmer
& Sons Co., which turned the land over
to the f^tate for a consideration of

$13,838, or just $3 an acre.

Forestry and The current issue of the

Irrigation in
'

' Year Book of the De-
the Year partment of Agricult-

Book. ure
'

' contains much
that is of .interest on

forestry and irrigation. William L.
Hall, Chief of the Division of Forest
Extension, of the Bureau of Forestry,
who has charge of all the tree-planting

experiments carried on by the govern-
ment, discusses the possibilities of his

work and makes the significant state-

ment that the best value from such
work comes from such areas as have
been practically deforested, or in places
where it is desirable to start forest

growth. "Forest planting," he says,
'

' is not practicable in those regions
which are as yet well timbered and in
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which the reproductive power is suffi-

cient to renew the stand as the trees

now standing are cut away. Broadly
speaking, this includes in the South the
hardwood region of the Southern Ap-
palachians and the pine belt from Vir-

ginia to Texas. In the northeast it

includes the spruce forests in New York,
Vermont, New Hampshire, and Maine.
It includes sections elsewhere, as in the

Alleghany Mountains. In the West it

includes the heavily timbered portions

of California, Oregon, and Washington,
and smaller sections elsewhere. In
other parts of the United States than
those mentioned above, there are sec-

tions in which the supply of timber is

wanting or is becoming insufficient to

meet the demand and in which the nat-

ural production is not sufficient to in-

sure a second crop."

In an article on irrigation it is stated

that there are more than 7,000,000 acres

of irrigated land in the United States,

and the total cost of irrigating plants is

$64,289,601. The value of irrigated

crops for the single year of 1899 was
$84,433,438, or 30 per cent greater than
the total coast of the plants. The num-
ber of irrigators in that year was 102,819,
and the average size of irrigated farms
was 71 acres.

Maine Forest A law passed by the leg-

Fire Law islature of Maine during
Defective. the past winter author-

izes the forest commis-
sioner to police the timber lands in

unorganized townships, in order to pro-

tect them from fire. Under the provis-

ions of that law wardens will be engaged
at $2 per day for such time as they may
be actually emploj^ed in fighting fire,

and assistants may be summoned at any
time, who shall be paid 15 cents an hour
for services rendered. Even where the

selections of wardens are made by actual

visits to the townships, and the charac-

ters of the individuals are looked into

as carefully as may be, it is still mani-
festly impossible to be assured that a

warden employed in this way will not
have his cupidity aroused over the pos-

sibility of a sure daily wage ; and even
if a man would not actually set fire to

a certain area for the sake of the emol-
ument from fighting the flames, he will
be apt to allow the fire to burn more
than it otherwise might if his amount
of pay did not depend on the length of
time he was needed. The consideration
of this contingency does not arise from
mere surmise, but from actual observa-
tions at the time of the recent forest
fires in the Adirondacks, where the set-

ting of fires by fighters hired under this
time system was a matter of common
comment.

Forest Contracts have been let

Building for the construction of

at St. Louis. the Forest, Fish, and
Game building for the

Louisiana Purchase Exposition, to be
held at St. Louis next year. An elaborate
system of tanks and ponds, with appro-
priate spaces for the exhibition of fish

and game and all that pertains thereto,
will occupy the eastern half of the in-

terior. The entire western half will be
given up to the forest displa}^ contempla-
ted by theUnited States government, and
this will be supplemented by exhibits
demonstrating the forest policies and
operations of foreign governments.
The exterior of the building will be
severely simple, with no towering fea-

tures. Its general proportions will be
pleasing and much color will be em-
ployed in its decoration.

Louisiana The Southern Cypress
Forestry at Company has agreed to

St. Louis. furnish a full cypress
exhibit for Louisiana at

the world's fair, and will present the
principal features of the cypress industry
from the tree to the various finished

products. This will also be done in the
case of pines and hardwoods by other

companies, each trying to eclipse the

other in the perfection and interest of

its exhibit. The Louisiana Spanish
moss will be shown as it grows and as

it finally appears in horse collars, mat-
tresses, saddlery work, and upholstery

;

in another space will be given an exposi-

tion of the turpentine industry, and in

another the making of paper from straw,

rice, wood pulp, and cane.
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Dams Give Recently two big dams
"Way. went out under the

stress of heav}" floods,

resulting in considerable property loss,

but fortunately in no loss of life. At
Hatch, Utah, on the Panguitch branch

of the Sevier River, an irrigation reser-

voir under construction broke its dam
and destroyed considerable property, as

well as ruining the prospects for the ex-

tensive irrigation works contemplated

for this summer. Hatch is in the ex-

treme southern part of the state and

50 miles from a railroad. The other

dam which was washed out was on the

Coweeman River, which empties into

the Cowlitz a short distance above

Kalama, Wash. This dam was situated

in a narrow canyon, and when it gave

way under the pressure of water from

melting snow a large shingle and saw-

mill and several bridges were carried

away in the torrent. The dam was the

property of the Coweeman Rafting and
Driving Company, on whom the prin-

cipal loss will fail. They will rebuild

as soon as possible.

To Solve The Division of Irriga-

Water tion Investigations of

Problems. the Department of Ag-
riculture, through the

experiment station connected with the

University of California, at Berkeley,

will commence a series of experiments
which will have an important bearing

on water problems, and particularly^ in

California. Some of these will touch
on a determination of the evaporation
of water from soil and plant surfaces,

and from cultivated and non-cultivated

soil surfaces, and will be under the di-

rection of Professor Fortier, of Mon-
tana, and A. P. Stover, lecturer on
irrigation at the universit5^ An ex-

haustive study of pumping water for

irrigation will be made by Professor

J. N. Le Conte and A. J. Turner, both
of the College of Mechanical Engineer-
ing, who will work in connection with
the irrigation investigations. Another
phase will be the investigation of pump-
ing water as it affects the level of ground
water. In addition to these, the ques-
tions of seepage losses will be taken up,

the duty of water, the value of winter
irrigation, and the location of wastes in

irrigating. The series of investigations

will cover a period of two years and
will be very exhaustive.

J-

Remove Th^Journal ofthe Royal
Dead Wood, Horticulhwal Society of

England, in comment-
ing on the statement that there are more
insect and fungoid pests which attack
trees in that country than there were a

few years ago, calls attention to the prev-
alent carelessness in not removing dead
trees and branches from otherwise well-

managed estates. In some cases the
owner insists on retaining dead growths
because they are '

' picturesque.
'

' Dead
trees should be removed and limbs cut
in all practicable cases, and in pruning
away the branches they should be cut
flush with the good growth and the
wound coated with tar or other sub-
stance which will protect the cut from
the entrance of fungi or insects. When
this is done the tree covers the wound
with new bark and no opening is left

for the penetration of decay into the
trunk itself.

Harvested His It has been urged on
Own Planting, many persons to plant

trees as a heritage for

those who come after them, and the re-

iteration of this statement leads people
to believe that there is no profit from
tree planting to be enjoyed by the
planter himself. To offset this idea,

there is the case of a Kansas farmer
who in 1877 planted trees on a home-
stead claim, which trees have since

yielded him timbers for three large
barns, and have supplied lumber and
fuel in abundance. Mr. S. Bethers, of

Rice county, Kansas, began his tree

planting experiments in 1877, using
Osage Orange to produce fencing, and
Cottonwood, Walnut, and a little Soft
Maple to supply lumber. These trees

have not only supplied his timber needs,

but there is now standing a fine grove,
which adds materially to the comfort
of his family and his stock, and gives
protection against storms. His experi-
ence has been that all trees do best on
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bottom lands, and that Osage Orange,
Russian Mulberry, and Box Elder are

best for higher locations. Native vari-

eties, he says, give more satisfactory

results than others.

Government The Geological Survey
Investigfations. will make during the

present 3^ear a series of

investigations of artesian and other un-
derground waters in the eastern United
States, and these will embrace areas in

all of the New England States. New
York will have two problems investi-

gated—the waters of Long Island, and
this, in connection with the complete
soil survey of that area by the Bureau
of Soils of the Department of Agricul-

ture, will give much useful information

to farmers and others
; the second relates

to the occurrence, composition, and
economic value of the spring waters of

the whole state. New Jersey will also

have a complete survey for underground
waters, and in the South, Georgia, Ala-
bama, Mississippi, Kentucky, and Ten-
nessee will have their water resources

of this nature examined. Arkansas,
Missouri, Iowa, Minnesota, Wisconsin,
Illinois, and Michigan will also have
certain areas investigated.

Racing for The San Francisco Chron-

Redwoods* icle is authority for the
statement that the Pacific

Coast railroads, including the Santa Fe
line and the Southern Pacific, are con-

templating extensive operations for en-

tering'the north coast counties of Cali-

fornia, which have heretof( re been
without railway connection with the rest

of the state. • It is supposed that the

bone of contention is found in the Red-
wood forests, and that it will not be long
before these great tracts will be lum-
bered if railroad facilities are provided

for getting the product to lucrative

markets. This supposition is borne out

by the fact that the Santa Fe line has
recently acquired control of large areas

of Redwood forests. The transconti-

nental roads realize that they have in

these vast timbered areas a ready stock

of profitable freight available from the

date of the opening of any track pene-

trating them, and that the business can-
not be exhausted for many years. Even
with complete deforestation, it is prob-
able that the country will still be valu-
able as an agricultural locality on ac-
count of its abundance of moisture.

Largest Dam British engineers in

in the World. India propose to dam
the Tungrahbadra River,

which flows through the Madras Prov-
ince, for the purpose of irrigation, to
offset dry- season conditions. The dam
is to be built at Hospet, which is near
the center of the southern portion of the
Indian peninsula, and will be nearly a
mile long and 150 feet high. This will

form a lake 40 miles long, with an area
of 150 square miles, and impound 200,
000,000,000 cubic feet of water. As
compared to the great dam at A.ssuan,

Egypt, it can be seen that the Tungrah-
badra dam will be a quarter of a mile
shorter, but about twice as high, and
will impound six times the amount of

water. However, if the Nile dam
should be raised to the height originallj^

planned, and for which the foundations
were built, this disparity would not be
so great.

Uses for On account of decreas-

Wood Waste, ing supplies it is becom-
ing more and more im-

portant that many mills manufacturing
lumber products should find ways to

utilize waste wherever possible. Saw-
dust, for example, can be easily con-
verted into wood meal, and one or two
mills for the process cost little and take
up but a small amount of room. This
meal can be used in a variety of ways,
and in German}', where a greater use of

waste products is made, there is con-

siderable industry in the manufacture of

pressed tiles, for use in the arts, and
particularly in compositions for insula-

tion in electrical work. Coarser waste
can be made into wood wool with the

proper machinery, which can be placed

in any odd corner, requires but little

power or attention, and gives good
profits. Wood wool is useful for pack-

ing material, and, being elastic and
clean, is much used for bedding in hos-



330 FORESTRY AND IRRIGATION July

pitals or barracks. The finest kinds of

the wool are also used for antiseptic

bandaging. Almost any waste can be

converted into oxalic or acetic acid, and

by distillation wood alcohol and other

products may be obtained. At present

the United States does not make as much
use of waste as it should in any of its

industries, but finds it a matter of ex-

pense instead of income. The lesson

learned in the cotton industry, whereby
the vexatious problem of disposing of

the seeds was solved by making them
an extremely valuable part of the crop,

can be profitably pondered by many of

the lumber-manufacturing interests.

destruction. The possibilities of straw,

corn stalks, and waste from sugarcane,
have not yet been exhausted, and the

prevention of waste has never had suf-

ficient attention. Sprdce has so far es-

tablished itself as the pulp material par
cxcdloice, that most manufacturers will

hear of no other. Nevertheless Poplar,

Cottonwood, Hemlock, and even " Old-

field '" Pine are being used, and for the

best paper a blend of other woods is

used in connection with Spruce. In

spite of the present prejudice in favor of

Spruce pulp, there are signs which point

toward the use of other pulps with no
admixture of Spruce at all.

Artesian The United States Geo-

Basins in logical Survey has pub-

Idaho and lished a preliminary re-

Oregon, port of the survey made
by Israel C. Russell of

the artesian basins in southwestern
Idaho and southeastern Oregon. This
report bears directly on the question of

irrigation in those states, and the re-

sults shown are more favorable for arte-

sian wells than had at first been antici-

pated. It was discovered that the geo-

logical conditions in the Snake River
Canyon from the vicinit}^ of Glenn's
Ferry westward to the boundary be-

tween Elmore and Ada counties and in

the Bruneau and Uittle Valleys are such
that a surface flow may be expected.
This was named the Lewis artesian

basin. In southeastern Oregon the re-

connoissance in Oregon showed that a

surface flow may be expected in at least

three valleys in addition to that of the
Snake River. These are the broad val-

ley in which Malheur and Harney
Lakes lie, Otis Valley, and the valleys
of the north and middle forks of the
Malheur River.

J-

Other "Woods It is becoming more and
Wanted. more necessary that a

substitute shall be found
for Spruce in the paper-making indus-
try, and it is probable that experiments
will show many trees which can be
profitably utilized, and thus serve the
double purpose of keeping the industry
alive and saving the Spruce from total

New "Wells Near Exeter, Tulare

for Irrigation, county, California, wells

are being driven and
pumps installed for a system of orchard
irrigation. The lifts are high ones, and
the pumps are run by electric power.
Almost all the land is side-hill property,

and the amount of water required is not

large. The same contractor has set up
fourteen plants in the neighborhood
since last summer, and four more are

contemplated.

To Prolong: News of what is an-

Life of "Wood, nounced as an important
and valuable discovery

comes from Liv^erpool, England, where
Mr. R. A. Powell is said to have per-

fected a process which vulcanizes, pre-

serves, and seasons wood, and makes it

extremely hard without brittleness or a

tendency to split or crack. It is also

claimed that the wood treated is imper-
vious to water, and that the treatment
is equally efficacious for all kinds of

wood. The process may be applied to

either hard or soft woods, and in the

case of the latter it renders them tough
and hard. It includes a boiling in sac-

charine substance until the pores are

filled with solid matter, after which the
moisture is evaporated at a high tem-
perature. The treatment takes but little

time, and considerable material may be
completed and ready for use daily. It

is believed that the experiment will help
solve the question of the preservation of

railway ties.
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CAPTAIN GEORGE P. AHERN,

DIRECTOR OF THE PHILIPPINE FORESTRY BUREAU.

CAPTAIN AHERN was born December 29, 1859, and received his appointment to the

United States Military Academy at West Point from New York in July, 187S. Graduat-
ing four years later, he was assigned to duty with the infantry arm of the service, and

served at Forts Snelling, Minn., and Shaw and Missoula, Montana. He was appointed pro-

fessor of militar}- science at the Montana College of Agriculture in 1891, and held that position

until 1898, with the exception of some details to recruiting duty in the East. He served in

Cuba in 1898, and since that time served at various official duties in New York and Washington,
until ordered to Manila, where he arrived early in 1899. While in the Philippines he was
entrusted with important administrative details, and was on duty with the Court of Claims
until April 14, 1900, when he was transferred to the Forestry Bureau. He returned to the

United States for a short time in 1901 to study forest methods and to secure trained foresters

for the Philippines service.

Captain Ahern's first active interest in forest work was at the Montana College of Agricul-

ture at Bozeman, where, in addition to his duties as instructor in military tactics, he was
professor of forestry. He interested himself particularly in an exhibition of the conimercial

and other timbers of Montana for the World's Columbian Exposition at Chicago in 1S93.

After his work with the Court of Claims in Manila, and his organization of the United States
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patent service in the islands, he was detailed to take charge of forest work, and later organized
and was placed in charge of the Forest Bureau at Manila. He has taken a great interest in the

promotion of biological study of the flora and fauna of the islands, and has gathered about him
a number of young scientists who are doing good work in developing the ultimate object he is

seeking—the 'fullest possible knowledge of the natural economic resources of the Philippines.

He is constantly on the alert to enlarge his working force and to bring out of the chaotic

general impression that the islands are very rich some particular facts which will show wherein
the true values may be found. The Philippine forests are rich in material, and Captain Ahern's
task is to gather information and to institute methods which will make the material available

in the best wav.

THE PROPOSED SOUTHERN APPALACHIAN
FOREST RESERVE/^=

HON. JAMES WILSON,
SECRETARY OF AGRICULTURi

IT occurred to Congress to instruct

me to study the Southern Appa-
lachian forest range so as to give them
some information with regard to condi-

tions there , what effect the destruction of

the forests down there might have upon
that localit}^ and, incidentally, upon all

the people of the United States. In-

structing me to do anything of that

kind means that I am to find a scientist

to do it. The department of Agricul-
ture has something like one-half, or a
little more, of the scientists under pay
and direction of the United States Gov-
ernment. They study what pertains to

production from the soil all along the
line. We are all fellows with those who
work in the fields with their coats ofT,

those who are wrestling with nature and
her products. And so it was my privi-

lege to send down some of our foresters,

who were accompanied by geologists

—

famous men from the city—and they
made a careful study of that great back-
bone of the eastern United States.

There we find the highest peaks, the
highest mountains east of the Missis-
sipi, the oldest formations, the locality

thai has watched over, if I may use the
expression, the formation of the eastern
half of the United States. And when
the geologist communes with those
mountains he learns much of their his-

tory in what he has seen, of another age

before the lower lands around them
emerged from beneath the waters. The
purpo.se is to save the mountain tops
and the forests extending along that

range from its northern to its southern
extremity for a reserve or pleasure
ground for the people of the United
States. What Congress is proposing to

do now should have been done half a

centitry ago, and if the reserve had
been made there then and the northern
people had met the southern people and
had communed in that pure atmosphere
up there, some things that have unhap-
pily occurred might not have occurred
within the last half a century. But
now materialistic questions present

themselves with regard to these great

mountains. It is very interesting to

study them in all their relations. No
matter to what lines of science a man
may devote his time he will be inter-

ested in studying the great Southern
Appalachian range. It has so much of

interest all along the line.

The most interesting feature of any
country is its people. In that region

3'OU find people whose forefathers were
there probabh' two centuries ago, and
if the impression ever reaches you, as it

has found its way into some of our
minds, that they are a lower order of

humanity, banish that thought at once.

There are as fine people, pure people,

* Lecture delivered before National Geographic Society.
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in those great mountain ranges and
gorges as you will find anywhere in the

world. I did not notice that the ladies

wore dresses from Paris, nor that the

gentlemen wore diamonds in their shirt

fronts, but I did see the image of God
in the faces of those grand mountain-
eers, and the women—the mothers, the

daughters, the wives—strewing with
fresh flowers the narrow way of life.

You find no other strain in those moun-
tains.

After spending half a day to get to

the top, you will have left the most
magnificent samples of hardwoods in

the valley—Black Walnut and Cherry
and other valuable kinds. As you go
up the mountain. Nature changes her
plantings. You come to the Chestnut
Oak, you find the Chestnut itself, and
you get past them and come to the very
tip top of the range, where you find the

Balsam Fir struggling with nature for

a living ; but you find more than that.

The most beautiful flowers I have ever

seen in my life—flowers that are seen

nowhere except on those mountain
tops—are found up there, as if nature
were making amends for the hardships
Dresented. Rhododendrons are found
up there, and they are surpassingly

beautiful both in flower and foliage.

Those rocks, the geologist who ac-

companied our party informed me, are

of the very oldest. They seem to have
a working plan, a relationship between
them and the woods whose roots encircle

them and cover them from observation,

and I suppose no plants on the face of

the earth have to be so industrious and
work so hard as the roots of those trees

have to do to find a sustenance from
those rocks. As is well known, they
do and they must, and, where nature is

let entirely alone and not interfered

with, that relation continues beautifully

and goes on from year to year and from
century to century, and that grand ag-

gregation of the finest hardwoods we
have in the United States continues, and
little sediment finds its way to the valleys,

although the heaviest rainfalls on the
continent are there, with the exception
of a little section in the northwestern part

of the United States. Still, that rain

permeates gradually through the leaves

and the roots and into the rocks, and finds
its way out farther down in springs that
are the headwaters of the great rivers

of the Gulf States. There is much in-

terest attaching to those rivers and to

those mountains that are the guardian
angels of the infancy of those magnifi-
cent streams. Those streams are hard
working. There are over 6,000,000
spindles now in the Southern States

—

those Gulf States and those Southern
Atlantic States—being turned a consid-
erable part of the time by the waters
that come down from those mountains.
There seems to be a well-understood
plan between the manufacturer and
nature in that regard. The mountain
holds the moisture until it is needed in

the summer time, and then lets it out
gradually.

Up to the present time something like

one-fifth of all the cotton grow^n in the

Southern States has been manufactured
mostly in this region, and without doubt
the time will come when all the raw ma-
terial of that kind will be manufactured
there. People from the East are going
there and taking capital and skill.

People from the North are going there

and taking capital and skill and enter-

prise, and seem to feel very much at

home among the Southern people.

But mischief is being done now. The
bark mill, the saw-mill, the fire, and
the farmer are at work denuding those

magnificent hills, and if the process goes

on it will only be a question of time when
the rivers will have no nursing angels in

those mountains, when the great rain-

fall on those mountains will find its way
down into the valleys, carrying every-

thing movable with it and going as a

torrent on its way, wreaking destruction

as it goes, until it reaches its level in

the Atlantic Ocean. You would blame

the farmer ? He has to struggle at best

to make a living in those mountains.

He clears the hill of wood so as to grow
a little corn or rye. He clears it higher

and higher up until he reaches the very

top. In a few years the soil he finds

there, that gives him a light crop to

begin with, is all gone. Where the

woods are let entirely alone you find

no wash ; but where they have been

stripped off immediately destruction be-



334 FORESTRY AND IRRIGATION July

gins, and the debris is washed down
from the hills until the primitive rock
is reached again. All the disintegra-

tion that has been going on there for

centuries back is washed away when
the roots are destroyed, and no new dis-

integration taking place, the wash from
those hills goes on down, covering the

little farms and the valleys and wreaking
destruction until it reaches its level in

the Atlantic Ocean. The fires do a very
great deal of mischief in that mountain
range. The bark mills furnish a market
for the bark of the magnificent Chestnut
Oak, the great tree furnishing a ton of

bark when cut down for the purpose of

getting that bark, and let lie until the

next fire comes so that it may be de-

stroyed.

The proposition now, with regard to

remedying the evils that are going on
and multiplying, is that the United
States Government should own those
mountain tops—not necessarily to dis-

turb the homes of any of the people
there. There will be work enough for

all the people who now live in those
mountains in the care of the forest re-

serve. The United States Government
now possesses 70,000,000 of acres of

forest reserves in the Western States,

and is planning new reserves. The
President of the United States has power
to create a forest reserve whenever he
thinks it wise, and our late Presidents
have thought it wise, and new reserves
are being planned continually. The
South has no forest reserve. It should
have. There should be a reserve reach-
ing as far as the rivers require protec-
tion in their infancy. Every river from
the Mississippi northward to the Poto-
mac finds its rise in that range of moun-
tains. The rivers on the northwest of
the mountains, like the Tennessee and
the Ohio, are also fed, so that the people

living on the Tennessee and the Ohio
are just as much interested as the people
living in all those Gulf States and those
Southern Atlantic States. The taking
care of the agricultural interests of the
Southern people is imperative upon the
nation. The United States will suffer

whenever any one feature will suffer.

The progress and prosperity of our com-
mon country will be retarded whenever
the interest of any one section is retarded.

The destruction going on in the Appa-
lachian range at the present time is detri-

mental to the progress and prosperity of

all the United States. It will not cost

a great deal of money for the United
States to buy those lands and hold them
as a forest reserve, and put roads through
them, and beautify them, and sell the
crop of wood that may be harvested
every year, which will furnish more than
is now produced, conserve the best in-

terests of the forest, and provide a de-

lightful summering place for all the peo-

ple of the valleys between that range of

mountains and the Gulf States on the
one side and the Atlantic coast on the
other. The man from the North will

go down there in summer. The man
from the South will come up there in

summer. The expense of caring for

the reserve will be abundantly found in

the annual crop of woods that may be
sold.

These are the plain statements with
regard to the proposed Appalachian
Forest Reserve. I regard it as my duty,
and the duty of the scientists associated

with me, to consider the interests of

every human being under the American
flag who produces anything out of the
soil. It is our duty to give the country
the facts, to inform Congress along those
lines, so that they may do their duty,
not only to those of us who live now,
but to future generations.



CULTIVATION OF RICE IN THE UNITED
STATES.

A CROP WHICH MUST DEPEND ON IRRIGATION
THOUGH GROWN IN HUMID AREAS. METHODS
USED IN THE PRINCIPAL RICE-GROWING DISTRICTS.

LESLIE HARRISON.

IT can be stated that rice cannot be
grown without irrigation, and for all

practical purposes that statement will

hold true ; for while it is true that
" Providence" rice has been grown in

the past, and is grown yet, it is also

true that rice grown without the artifi-

cial application of water has compara-
tively small commercial value in the

rice industry of the Southern States.

The methods of cultivation and irri-

gation are widely different in the two
great rice districts of the country ; for

excepting the fact that the resultant

crop is the same, and that both are

grown by means of irrigation, there are

few points of likeness. For example,
Carolina rice-growing is historically the

oldest in the country, and its present

methods show almost the same primitive

conditions which have characterized rice

cultivation from its first Asiatic begin-

nings. Louisiana and Texas, on the

other hand, whose industry has more
than taken the place that was once oc-

cupied by South Carolina and Georgia,
make use of the most improved methods,
with expensive modern machinery for

harvesting and threshing, and are now
engaged in irrigation works of great

magnitude.
Rice growing is not by any means a

new venture in this countr}-. In 1694
a storm-tossed Spanish ves.sel put into

Charleston harbor, where it lay for some
time to undergo necessary repairs. Dur-
ing this stay the captain of the vessel

gave to one of the citizens of the town
a handful of rough rice. From this one
handful, through careful seeding and
cultivation, developed the notable Caro-
lina rice, now world-famous. For a long

time Georgia and the Carolinas furnished

the principal part of the rice crop of the

country, and for a number of years pre-

ceding the civil war these states pro-

duced 105,000,000 pounds of cleaned

rice annually. At the present time the

annual yield is about 50,000,000 pounds.
Louisiana now produces more than

half of the rice raised in this countr}',

the annual outpvit amounting to some
200,000,000 pounds. The history of her

rice industry dates back to the exiled

Acadians—French settlers from Nova
Scotia—who in the last half of the

eighteenth century began the raising of

"Providence" rice; but providential

rain was not to be depended on, and fat

years were invariably followed by lean

ones, so that irrigation came to be more
and more desirable, until now the sys-

tems of Louisiana are among the most
elaborate and valuable in the country.

IRRIGATION OF RICE IN THE CAROEINAS
AND GEORGIA.

The rice industry of the Atlantic coast

is confined to tidewater areas from Cape
Fear to the Florida boundary of Georgia.
In this area there are about So, 000 acres

on which rice might be grown, but, as a

matter of fact, only about half of this

is cultivated. The water supply is en-

tirely from coastal rivers, and the plan-

tations must lie far enough above salt

water to avoid its bad effects on the

fields. This limits the cultivation to a

strip lying not more than 30 miles from

the coast, and seldom less than 15. In

a few cases where the river water is

brackish at certain seasons, storage res-

ervoirs are provided to offset these con-

ditions ; and where the water is always
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too salt or the lands are above tidewater,

the planter must depend on water taken
from inland streams, lakes, or reservoirs.

Almost all the irrigation in the Caro-

linas and Georgia is of a simple nature.

When reservoirs are required a small

stream is dammed, so that the water
backs up to form a reservoir, while the

land below is irrigated by direct flow

from the dam through suitable ditches

or canals.

In the case of irrigation from tide

water, banks or levees are thrown up,

and these are pierced by "trunks," or

long boxes made of heavy timber and
closed by a sort of gate at each end.

These trunks are placed at an approxi-

to drain the field, the inner gate is held
permanently open, while the outer one
closes when the tide is up, thus pre-

venting any inflow.

Drainage forms an essential part of

rice culture, being absolutely necessar}'

at the time of harvesting. Undertiling
is of advantage in the Atlantic coastal

fields only when the water is supplied
from reservoirs or lakes. The rivers
carry too much sediment during the
freshet season to make a system of
under-drainage successful, as the tiles

would soon become clogged
; yet the

slopes are for the most part fit for good
drainage with but little grading. A
system of low dikes and small ditches

Courtesy Department of Agriculture.

COMBAHEE RIVER, SOUTH CAROLINA, A TIDAI< STREAM OX WHICH THE MOST EXTENSIVE
CAROLINA RICE PLANTATIONS OCCUR.

mately mean distance between the limits

of high and low tides, .so that the water
of high tide will flow through them onto
the fields to be flooded, or so that the
flood water may be turned off at the
time of low tide. The gate at either
end of the trunk is so arranged as to
act as a valve, the pressure of the water
against it serving to keep it shut unless
it is held open by a lever provided for
that purpose and worked from the top
of the retaining bank or levee. Water
flowing in at a time of high tide can be
retained on the field for as long a time
as is desirable, for when the tide drops,
the water inside of the levee is held by
the automatic closing of the inner gate.
In the same manner, when it is desired

through the field accomplishes the de-

sired results of equable application and
depth of water, with rapid run-off when
a draining of the field is desired.

Rice is a shallow^ feeder. Its mass of
roots spreads out just below the surface,

and none of them strike down to any
great depth. On this account all plow-
ing is shallow, generally not more than

3 or 4 inches deep, though a greater
depth might be advantageous as giving
more plant food. In some places the
ground is so stiff that it is flooded before
plowing. Afterwards it is put in con-
dition l3y disc harrow and roller.

On lands flooded by rivers which carry
rich sediment fertility is easily assured,

but in many instances, and particularly



I903 FORESTRY AND IRRIGATION 337

in the growing of upland rice, fertilizer

is needed, and this should be of a high
grade to give best results, as cheap fer-

tilizer is a false econom3\ Naturally
the fertilizer varies in different localities;

but cotton-seed meal, blood and bone,
and other well-known mixtures are used,

most of them containing a good percent-
age of potash.

In planting great care must be exer-
cised in the selection of the seed rice, in

order that it may be free from the vol-

unteer '

' red
'

' rice and from weed seeds.

Uniform kernels are also desirable, as a

uniform crop will permit of a higher
pohsh than kernels that vary. The seed
is sown in March and April, and early

sowing has many advantages, though
some crops are put in as late as June,
with varieties which m.ature quickly.
The time of sowing also differs in dif-

ferent sections, and is affected by the
weather and to some degree by the mi-
grations of birds, w^hich work havoc on
the crop, either when planted or in the
fall when the grain is in the " milk"
stage. The grain is planted either by
drills or in hoed trenches and dropped
by hand. The drilled method insures
an even stand, which is a matter of some
importance. It may be even planted
broadcast and harrowed in or it may be
planted in hills. Some planters recom-
mend the latter method, as it insures
easy cultivation and a more effective

campaign against weeds.
After planting, the next important

.step is flooding, and this is done soon
after the seed is sown, sometimes on
the same day. Seed that is not to be
covered is clayed before planting b}^

stirring it in clayed water, so that the
flooding will not float it. Flooding
serves several purposes. It protects the
grain from the birds and causes quick
germination. This water is left on the
field several days, or until the seed is

well sprouted. It is then drained off

and no more water is applied until the
plants are well up and the fields show
considerable green. Then a

'

' stretch
'

'

flow is turned on for a few more days,
until the plants are about six inches
high, affording nourishment to the
rice and impeding or destroying weed
growths. When the plants have at-

tained a sufficient growth under the
stretch flow the water is gradually low-
ered to an average depth of a few inches,
and remains on the field for a period of
from two weeks to a month, the dura-
tion depending on local soil conditions.
Then the dry growth follows for about
a month and a half, and during this

time the crop is cultivated with horse
or hand hoes ; weeds and volunteer rice

are removed, and in some cases an in-

termediate flooding is made to protect
the plants from grubs. When the plant
begins to joint the harvest flow is turned
on and this is kept almost touching the
rice heads until their bending tells that
the grain is ripe. The field is then
drained for harvest.

The quantity of water required for

irrigation is not looked into, but it is

probable that here, as in many other

places, the fault of over- irrigation is a

common one. The supply from tidal

streams is almost unlimited, and the

whole question of water rights is never
brought up, as there are none.

Harvesting machinery is not used,

the grain being cut with hand hook or

sickle. The beds in the field are narrow
and usually small, to permit of complete
drainage, and this would entail much
breaking down of the grain and subse-

quent waste if a harvester were used.

The grain is cut before it is dead ripe,

or while the lower eighth of the head is

still " in the milk," for if cutting is de-

layed until the head is quite ripe, there

is much loss from the shelling out in

handling. A high stubble is left, on
which the grain cures for a day or two,

when it is placed in shocks after being

put up in straw-bound sheaves. As
soon as possible, in order to avoid loss

from storms, the grain is taken to the

threshing-houses. These are perma-

nent structures, one on each plantation,

built on the bank of a stream or tidal

canal, where tugs and lighters can get

the rice to take it to market. The mill-

ing is a complicated process, for, after

threshing, the rice or "paddy" still

has two coverings—a coarse outer husk
and a thin close skin. These are taken

off by special processes, and the differ-

ent products—bran, flour, grain, and

chaff—separated. In addition to this,
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Lji I -} Department of Agriculture.

PLOWING RICE FIEIvDS WITH OXEN, BAYOU PLAQUEMINE, LOUISIANA.

Courtesy Department of Agriculture.

BINDERS AT WORK IN THE RICE FIELDS, RAYWOOD, TEXAS.
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the commercial article is always polished

to give the grain the smooth, pearly ap-

pearance, which artificially enhances its

market value, but detracts from the real

food value.

IRRIGATION OF RICE IN LOUISIANA
AND TEXAS.

The rice of the Gulf States is now
grown mainly on the uplands, and does

not depend on tidal irrigation. With
the use of modern methods and ma-

civil war, but until they do so they can
not easily compete with improved ma-
chinery at home or cheap labor abroad.
The production could and should be
doubled, as we now produce less than
half of the rice consumed in this coun-
try, and the use of rice as a staple arti-

cle of food is constantly increasing.

Acadian success with Providence rice,

intermittent as crops were, showed that,

with proper methods of cultivation and
irrigation, Louisiana was particularh'

Courtesy Geological Survej-.

BREAKING SOD WITH GANG PLOWS AND TRACTION ENGINES FOR RICE PLANTING, BAY CITY,

'MATAGORDA COUNTY, TEXAS.

chinery, the industry has developed into

a leading one in these two states, while

it has declined in the Carolinas and
Georgia.
During the last fifty years, however,

rice production in the United States has

grown but little, and only the present

time sees a.uy great advance in produc-

tion over the crop of 1850, for the de-

cline in the Atlantic States has offset the

advance in the Gulf States. It is possi-

ble that the former may adopt some of

the methods in use in the latter, and

thus regain the prestige held before the

fitted for this crop. At first, the only

attempt at irrigation was the raising of

levees above the rice fields to reserve some
of the heavy rainfall, instead of allowing

it to waste into the bayous. When water

was needed to flood the fields, the levees

were- cut and the water allowed to flow

on the plants ; but in dry seasons this

method of irrigation was worthless, and

something more dependable had to be

devised. Later it was discovered that

upland soil was especially suited to the

growing of rice, good crops being ob-

tained in wet seasons, and it became
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only a matter of getting water to them
when large areas could be cultivated and
the industry could furnish a profitable

commercial venture, worthy of the en-

hstment of capital.

The introduction of the steam-pump
furnished the impetus which was needed.

After some failures with pumps of wrong
type or limited capacity, large centrif-

ugal pumps were introduced to raise the

water from bayous to canals. From
these canals the water was pumped di-

rectly on the fields, and the problem
was practically solved.

Yet there were a number of local con-

ditions which made irrigation very dif-

ferent from what it was elsewhere. For
example, it might be said that the only

point of similarity between the Louis-

iana rice canal and the irrigation canal

of the Western States is that both are

filled with water for the purpose of irri-

gation. Beyond that the comparisons
are contrasts, to use a Hibernianism.

For instance, water flows in the western

ditch and stands at a level in the rice

canal ; the source of supply in the West
is above the field to be irrigated, and
below it in Louisiana ; the canal of the

West is dug below the surface of the land

through which it passes, while the rice

canal is built up on the surface of the

ground, and on the highest ground to

be had ; the western canal holds water
poorly, losing much through seepage
through the soil, and the levees of the

rice canal are impervious.

The proper construction of these

levees, however, is of prime importance.

The surface of the ground upon which
the levees are to rest must be absolutely

clear of all vegetation, and must then
be plowed and pulverized, so that the

earth embankment placed above will

make a good " joint." To aid in this,

deep furrows are plowed in the founda-

tion earth, and the levee banks are built

up lirmly and of good material. This
has to be done to prevent devastating

breaks, as some of the canals are so

large that they appear to be rivers of no
inconsiderable size. Indeed, it is pro-

posed to navigate some of them with
lighters and barges for the transporta-

tion of
'

' paddy '

' from the threshers

to the mills which turn out the finished

product. For examples of the great
size of these canals, we have the Eagle
Lake Rice Irrigation canal, 17 miles
long and 200 feet wide ; the Trespalacios
canal, 4)2 miles long and 200 feet wide,
and the Treadway canal, 25 miles long
and 220 feet wide. Another canal, now
under construction, will be 56 miles
long and 175 feet wide.

Owing to the fact that these canals
are practically on a level and have no
current in many cases, they are subject

to obstruction through the growth of

water weeds, and these constitute a se-

rious menace to the usefulness of the
smaller ditches, unless the growths are
removed.
The water in these canals all has to be

pumped, and in most cases from bayous
which are below the sea-level, onto lands
which lie as high as 70 feet above. For
such a raise it is necessary in most places
to have several lifts, the first one being
from the bayou or stream, and the others
at intermediate points along the canal.

The pumps are of two types only, both
suction pumps, however—the centrif-

ugal and rotary. The former is the more
popular, as it does not need direct con-
nection with the propelling machinery,
being run by belt or rope transmission.
The rotary pumps, when properly es-

tablished, should be more efficient than
the centrifugal, and as they are run
much more slowly, there is less wear and
tear

; but the increased cost of installa-

tion, owing to the necessity for perma-
nent and strong foundations, limits their

use. Boilers and engines are of varied
patterns, but any that are good will

serve the purpose.
Fuel is of three kinds—coal, wood,

and oil. Of these, coal is the most ex-
pensive and oil the cheapest and most
convenient to handle. Wood can be
had near at hand, as most of the bayous
are in heavily wooded districts ; but the
cost of labor brings the price above that
of fuel oil, which is delivered from the
nearby Texas oil fields at a low rate.

In Texas particularly, where much of
the irrigation is from artesian wells,
crude oil is the most important factor in
the fuel and power question.
From the canals the water is distrib-

uted over the fields through measuring
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Courtesy Department of Agriculture.

MAIN PUMPS, RAYWOOD CANAL COMPANY, LOOKING ACROSS TRINITY RIVER, TEXAS.

CiMiiu^N Driiarlment of Asricullure.

DISCHARGE OF MAIN PUMPS, RAYWOOD CANAI< COMPANY.
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Courtesy Department of Agriculture.

UNLOADING FUEL WOOD, ABBOTT-DUSON PLANT, BAYOU DES CANNES, LOUISIANA. THIS

PICTURE SHOWS A BATTHRY OF PUMPS ON TYPICAL BAYOU BANKS.

flumes, and is held at different levels in

the sloping field by means of low levees,

over which the water ma}' flow until all

the levels are flooded. Planters are now
making these levees in the fields very
flat and with gradual slopes, so that

they interfere but little with the culti-

vable surface of the ground and allow the

passage of the reaper and binder for

harvesting. Since the water rises to

the tops of these field levees, almost an
average crop of rice is raised on them,
and the fact that they can be cultivated

and harvested makes it possible to keep
out the weeds and red rice.

The application of water to the crop
differs in some particulars from irriga-

tion on the Atlantic coast. In the first

place, the Louisiana farmers depend on
early rains to start the crop, and need
no flooding to protect the grain from
birds, since the reed-bird or bob-o-link

is not the pest in Louisiana and Texas
that it is in the Carolinas and Georgia.

The first growth of the crop, or until

the plants are from six to ten inches

high, is made without artificial applica-

tion of water, but after that the fields

are kept flooded until within ten days
of harvest time, when the levees are

cut, and the water drains off rapidly by
means of ditches provided for that pur-

pose, leaving the ground dry enough to

permit the use of the reaper and binder.

As the harvesting machinery is similar

to that used elsewhere for wheat, so

also is the threshing outfit. Mills are

large and form an industry by them-
selves, not being in any way connected
with the separate plantations, as is the

case in the Carolinas.

Several things will have to be done
before the rice industry of Louisiana
and Texas will be placed on as good a



I903 FORESTRY AND IRRIGATION 343

basis as that of the Atlantic seaboard
in the matter of water supply. At pres-

ent magnificent operations are going on,

and great ventures are being pushed
forward under state and national sanc-

tion. At present in many localities the

bayou supplies are being overdrawn, so

that many acres have had to be aban-
doned on account of lack of water, and
in some instances brackish water has
backed up from the sea because the

bayou supplies have been so depleted.

There seems to be no recognition of

water rights on some of these supply
streams and bayous, and as a conse-

quence there are too many pumping
plants on some, all of them being poorly
supplied in dry seasons. In Texas,
where artesian irrigation is used to a
greater extent, the flow can be readily
measured, the duty of water calculated,
and only enough ground planted to be
sufficiently irrigated ; but development
for the present threatens to be too rapid
for present institutions to keep pace
with it, and some radical departures
will have to be made to secure all water
needed and to protect users in their
rights to that w^ater.

THE EVOLUTION OF THE AXE,

BY

DR. JOHN GIFFORD,
lEW YORK STATE COLLEGK OF FORESTRY.

FEW of US realize the important part

the axe has played in the devel-

opment of civilization. Of all tools, it

is the one of greatest usefulness and the

one which we could afford the least to

spare. In early times, when machines
and tools were more precious, it was of

greater importance, but even today the

pioneer uses it in preference to other

tools. With it he fells the forest and
builds his home.
Few of us realize also the many

changes in the axe from the rough stone

hatchet of the savage to the perfected

steel implement of today. No wonder
the aborigines were unable to combat
the forest, and no wonder civilization

gained its greatest progress in the

grain-yielding plains.

The savage in the forest of the trop-

ics without this implement is barely

able to hold his own, and is little more
than the hundreds of other animals and
plants with which he struggles for a

livelihood.

The axe had its beginning in a pound-
ing implement of rough stone. It grad-

ually developed into a tool with an edge
for hacking and pole for pounding.
Its efficiency was finally increased by

the addition of a handle. It has re-

mained a combined pounding and cut-

ting implement up to the time of the
manufacture of the double-bitted steel

axe. A chopper goes into the woods
to cut, and the larger the cutting edge
at his disposal the better ; but as a tool

for general utility the double-bitted is

inferior to the common single-bitted axe
with curved hickory handle.

A good axe should be solid steel. It

is said that hand-made axes tempered
by the heat of natural gas are the best.

It should have a curved blade with
bulging faces ; such an axe throws out

the chips and does not stick. These
carefully proportioned curves give to the

American axe its great efficiency. A
professor of art in Germany once said

that a thing with artistic lines is usually

the thing of greatest utility, and he gave
as an illustration the American axe.

Illustrations I and II are from the

collection in the Smithsonian Institu-

tion. Illustration I shows the evolu-

tion of the axe of the Old World.
Axe No. I is the earliest and simplest

form of cutting implement known to

have been made by man. It was
roughly flaked from a nodule of flint

;
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I. SHOWING EVOLUTION OF THE AXE OF THE OLD WORLD ; FROM PHOTO OF COLLECTION
AT THE SMITHSONIAN INSTITUTION, WASHINGTON.

France. No. 2 is a cutting implement
of flint shaped by chipping in Sweden.
No. 3, of flint, shaped by chipping and
finished by grinding in Sweden. No. 4
was made of non-chipable material,

pecked into form and then ground. No.

5, madeof non-chipable material, pecked
into form, ground, and then polished

;

the pole was roughened for insertion in

a wooden handle ;
Switzerland. No. 6

is ground serpentine, fitted in staghorn
socket for insertion in wooden handle.

No. 7 is cast bronze, with blade and
provision for insertion of wooden han-
dle. No. 8, cast bronze, blade flat, with
raised edges for insertion in wooden
handle. No. 9, cast bronze, withwdngs
and stop to aid in fixing handle. No.
10, cast bronze, with wide wings at

sides and hook at upper end to aid in

II. EVOLUTION OF THE AXE OF THE AMERICAN INDIAN ; FROM PHOTO OF COLLECTION AT
SMITHSONIAN INSTITUTION, WASHINGTON.



I903 FORESTRY AND IRRIGATION 345

fixing handle. No. ii, cast bronze,

socketed for insertion of handle ; ring

at side to aid in fixing handle. No. 12,

stone, pecked into shape, ground, and
drilled for insertion of handle ; Sweden.
No. 13, stone, pecked into shape, ground,

and drilled for insertion of handle. No.

14, iron axe, with curved pole, used for

cutting timber in Fusan, Korea. No.

15, modern Americanized European
chopping axe of iron and steel

in use throughout the world.

Illustration II shows the

evolution of the axe of the

American Indian.

No. I is simply a broken
stone, used for hacking and
pounding. No. 2, stone, made
from oval water-worn boul-

der, chipped from one side to

a rude edge, possibly hafted
;

Virginia. No. 3, notched stone

axe, fragment of rock chipped

slightly on margins and notch-

ed for attachment of handle
;

Virginia. No. 4, ground stone,

water-worn pebble of trap

rock, pecked or battered into

shape and then ground to an

edge
;
pole used as a hammer

;

Rhode Island. No. 5, stone

axe, grooved, of porphyry,

pecked into shape, then

ground ;
encircling groove

with bordering ridges for at-

tachment of handle ; Massa-

chusetts. No. 6, grooved stone

axe; fine-grained stone ground
all over; flat back, groove with

bordering ridges for attach-

ment of handle ;
Ohio. No.

7, grooved stone axe; two-

edged, groove in middle, with m. sho
bordering ridges, surface

ground and part polished
;

Pennsylvania. No. 8, grooved stone

axe, blade nearly round, ground all

over, groove near pointed pole for

attachment of handle ; Costa Rica.

No. 9, stone axe, squarish outline,

polished all over, with notches in

edges for attachment of handle, pole

hollowed to fit handle above. No. 10,

stone axe, semi-lunar blade, with tenon

or stem for insertion of handle ; Brazil.

No. II, copper axe, with winged pole
for attachment by cords to handle

;

Cuzco, Peru. No. 12, stone axe, water-
worn pebble, pecked and ground to

edge, hole drilled through center flat-

wise, pole squared and ground length-
wise for attachment of handle by cords

;

Bolivia. No. 13, copper axe, chopping-
knife form, stem or pole perforated for

attachment of handle ; Peru.

/'ING THREE GERMAN .A.ND TWO AMERICAN
AXES.

Illustration III shows three typical

modern German axes. These imple-

ments differ radically from the common
American axe, but are not so clumsy

and inefficient as they appear at first

sight. For the purpose of comparison

one single-bitted and a double-bitted

American axe are included in the pic-

ture.



PRACTICAL IRRIGATION IN HUMID AREAS

METHODS EMPLOYED AND RESULTS OBTAINED
FROM THE APPLICATION OF WATER TO CROPS
IN REGIONS OF CONSIDERABLE RAINFALL.

BY

BRISTOW ADAMS.

PART II.

THE first part, published in the June
number of Forestry and Irri-

gation, described irrigation for truck

gardens in the New England and Mid-

dle Atlantic States. This, the conclud-

ing part, takes up the question of

irrigation in the southern and western

parts of the humid area of the United
States, and gives the general conclusions

arrived at from the examples presented

in both papers.

Florida-—It must not be supposed
that the Atlantic seaboard states be-

tween Maine and the Florida peninsula,

outside of the two previously enumera-
ted, do not make use of irrigation, but in

general it may be stated that these three,

of the extreme Eastern States, have put

in the most expensive plants, and ones
involving greater outlays of time and
ingenuity, as well as money. Maine,
Connecticut, and Rhode Island, of the

New England group, have small areas

in irrigated crops, the water in the first-

named state being pvuuped from wells,

while in the latter states the water is

diverted from streams along bottom
lands at no other cost than the ditching.

New York and Pennsylvania of the

Middle Atlantic States, and the two
Carolinas, Georgia, and Alabama to the

south, make use of irrigation in some
degree, but as in the case of Connecti-

cut, only where every convenience is

afforded for direct application of water
from wells or streams without expen-
sive plants. In most cases the increased

value of the crop for one 3'ear will more
than pay the entire cost of installation

of irrigation service.

When we come to Florida, however,
the irrigation question becomes broader,

more complicated, and more important

in the state's agricultural development.
Conditions of soil and water supply
make possible in some localities a system
of sub-irrigation, easily installed, ex-

tremely effective, and simply operated.

While Florida has an abundance of rain-

fall, it is subject to severe drouths, es-

pecially during the growing period, from
February to June, when produce for

northern markets should make its best

growth. Underlying the whole state is

a high-water table, from which an un-
limited supply of water can be drawn
at all times. In many localities the soil

is sandy to the depth of about 4 feet,

under which sand there is an impervious
bed of clay or hard-pan. Beneath this

hard-pan, at varying distances of from
10 to 60 feet, abundant water can be
had with a strong surface flow. This
is piped from the well to the upper side

of the tract to be irrigated, where it is

conducted into a long pipe, having at

intervals downward extending valved
pipes which discharge into terra-cotta

pipes, each having an elbow turned to-

ward the piece of ground to be irrigated.

From these elbows, which are just above
the hard-pan, there extend into the field,

in the direction of the dip or inclina-

tion of the ground, lines of unglazed
tile, with a cross-section of the shape
of a horseshoe, open-side down toward
the hard-pan. When water is needed
the valves or cocks at the upper end of

the field are opened and the ends of the
tile drains at the lower end of the field,

where they discharge into a drain or
open ditch, are closed. The water from
the loose joints and open bottoms of the
tiles is taken up through the soil. When
the ground is sufficiently wet the water
is turned off at the supply pipe, the ends

(346)
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of the drains are opened to carry off the
excess water, and the operation has been
completed with but little expenditure
of time and labor. It can be readily

understood, however, that this system
is available for use only where the con-
ditions described exist. Where the
hard-pan comes within 3 or 4 feet of the
surface, this is a complete and satis-

factory system, rendering its user abso-
lutely independent of rainfall ; but soil

conditions have to be thoroughly under-
stood before such a system is installed

;

otherwise every bit of work and expense
might be wasted.
Another Florida sj^stem, where crops

are tilled by hand, is based on the use
of overhead iron pipes with sprinklers.

A pump connected with a well forced
the water through a main pipe—run
straight across the center of the field

—

and from this main pipe laterals are run
out at right angles to each side, clear

across the field in the other direction.

At intervals along these laterals are
stand-pipes about 4 feet high, and on
top of these are rotary sprinklers. The
lateral pipes are only about a foot above
the ground and are supported on solid

board partitions, thus dividing the field

into compartments, each of these being
tilled separately. The most unique
thing about this scheme is the protec-
tion it affords against frost. When
there is any danger from freezing,

wooden bows are put across these beds
or compartments, and sheets of cotton
cloth are stretched over these ; then the
main supply pipe is connected with the
steam-boiler and steam forced through
all the pipes, raising the temperature
beneath the sheets, and over the whole
field, many degrees above the frost mark.
This insures the grower against the two
causes which operate toward a loss of
crops in Florida—drouth in spring and
early summer and freezing in winter.
Thus equipped, the gardener is inde-
pendent of the vagaries of nature as
known in Florida, and has reduced the
question of production to a certainty.

The foregoing systems are examples
of what has been done by wide-awake
irrigators in Florida in adapting special

means to special needs. The method
employed on the leading farms, after the

water supply has been secured from
well, stream, or lake, is to run continu-
ous underground cement pipes to hy-
drants, plugs, or standpipes, from which
the water is distributed in furrows. The
pipes are made and laid at the same
time by a machine working in a trench
previously prepared, and extend without
break to any part of the field. The pipe
is composed of two parts sand and one
of cement, with a usual inside dimension
of 3 inches and an outside one of 6
inches. Sand is obtainable everywhere
in the state, and the cost of such pipe
is about 10 cents a foot.

Texas —Passing by the extensive rice

irrigation works of Louisiana and Texas
and other Southern States, as enterprises
requiring great areas and large capital,

although there are many small tracts

which grow rice profitably, we come to
the general question of the value of irri-

gation in these states as an offset for

drouth conditions. A glance at the
figures for the four principal crops of

Texas—cotton, corn, wheat, and oats

—

shows their total annual valuation to be
about $200,000,000. A dry year cuts
these values in half, which represents

an actual loss to the state of $100,-
000,000. It is not to be expected that

irrigation will save this amount in a
season of drouth, but it should do much
to obviate a large part of the loss.

The coastal plains and the artesian

belt in the neighborhood of San Anton;c
could make greater use of irrigatifi

than at present. Mr. F. F. Collins o''

San Antonio, irrigates from an artesian

well, making his crops sure, and ex-

plaining that therein lies the big profits

in farming. He purchased 148 acres cl

mesquite prairie, having sufiicient slept

to allow water to reach all parts of it b>

gravity. His well flowed 1,000 gallons

per minute, enough water to irrigate

400 acres. A second well was put down,
but the combined flow was no greater

than that from the single one, showing
that the first one had just about gauged
the capacity of the water vein.

The farm was divided into i2}2-acre

plots, each with a small, comfortable

house and good barn. Water pipes were
conducted from a 4, 000,000-gallon reser-

voir, into which the well discharged
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Courtesy U. S. Geological Survey.

JUMBO HOME-MADE WINDMILI, TYPICAL OF THE KANSAS-NEBRASKA PLAINS, WHERE
PREVAILING WINDS ARE FROM ONE DIRECTION. VIEW NEAR LINCOLN, NEBRASKA,

SHOWING PART OF RESERVOIR IN FOREGROUND.

withovit pumping, the head of water
being 20 feet above the surface. The
land was cleared of its mesquite timber
in 1900, and was ready for crops in the

early spring of 1901. Garden truck
was grown, and the return on the in-

vestment was 14 per cent for the first

year. The rent charged was $22.75 P^i"

acre, which, after deducting $2.75 land
tax, made a net return of $20. One
tenant sold his crop of Irish potatoes at

the rate of $250 per acre, and in the fall

planted the same ground with sweet
potatoes, which netted $275, making an
annual income of $525 per acre for the
area in potatoes. A German tenant,

from the proceeds of one year's work,
paid all expenses of a family of five,

including stock feed for the entire year,

and at the end of the time had $3,600 in

bank.
Mr. Collins has purchased an adjoin-

ing tract, where he will put the same
methods in operation, and has built

another reservoir, with a capacity of

1 2,000,000 gallons. Both of these have
been stocked with black bass, showing

another use to which they may be put.

The example will be followed by other

land-owners in the neighborhood of San
Antonio, but the wonder is that more
people do not take up the matter. Here
conditions were simplified to the fullest

degree. Water was good and abundant,
and could be directed to land of mar-
velous fertility without any expense for

pumping plant.

Kansas.— In northwestern Kansas
and southern Nebraska the windmill
plays a more important part in regard

to the water supply than in other parts

of the country. Here most of the water
obtainable is found in underground
channels, and the supply seems practi-

cally limitless. Windmills of every pat-

tern are in use—from the clumsy home-
made affair to the best of the steel t5'pe

which has been perfected to a high de-

gree of efficiency. Also the Kansas
wind, as is well known, sweeps over
the prairies with a stead}' and unremit-
ting force, affording the cheapest of

power. With the use of reservoirs

much of this windmill-raised water is
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available for irrigation, and the gentle

slopes of the undulating prairies make
the application an easy matter. On ac-

count of the steadiness of the wind there

is much more to be said in favor of the

windmill for the plains of the middle

West than for the states east of the Mis-

sissippi ; for it must be borne in mind
that the windmill is very apt to stand

idle during the period it is most needed

in the East, for the drouth times are also

times of least wind, when no breezes
stir and the land seems to bake in its

own shimmering heat.

Wisconsin.—Mr. George H. Patch, of

Stevens Point, Wis., has made some
valuable contributions toward the gen-

eral practice of irrigation in humid re-

gions. His method of applying water
is of the simplest. He uses a large

1

Courtesy U. S. Geological Survey.

WINDMILL AND WATER ELEVATOR ON BLUE RIVER, NEAR MILFORD, NEBRASKA.
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sluice hose of oiled duck witli lateral

ports in it, each extending over a short

apron to avoid deep washing at the

points where the water is applied.

These ports open directly into the fur-

rows to be irrigated, a few being opened
at a time, then closed, and a few more
opened further along until the entire

field has been watered at one end. The
sluice hose may then be moved out to

the limit reached by the water of the

first operation, the same program is re-

peated, and the whole piece of ground
is w^atered according to its needs. He
states, as a result of experiments, that

well water is apt to be richer with ni-

trates (plant foods) than water taken
from streams, but found that by stirring

up the mud and muck of decayed vege-

tation in the stream from which some
of the water was pumped, much of this

silt could be deposited on the ground,
improving its quality, its fertility, and
making the water spread better and go
farther in the furrows.

Mr. Patch's experiments brought out
many practical points of this nature,
and though they were undertaken with
this end in view rather than with the
idea of trying to prove the value of

irrigation, which he was already sure
of, they bore out his belief by giving a

75 per cent increase in yield of straw-
l)erries, and would have given a much
greater percentage if strawberries rather
than knowledge based on experience
had been what he most desired.

The descriptions of actual working
plants given above show that the idea
for irrigation in the humid regions is

far beyond the stage of the mere propa-
ganda and well into the realm of real

practice
;

5'et it must be admitted that
the practice is spreading slower than it

should when its manifold benefits are
considered. There is little real value
in urging the merits of irrigation, for

its merits should be well known.
In the humid states the question of

the water supply need give but little

trouble. There are many farmers who
have running streams in every field, but
who do not apply the water to the
ground, and the great trouble is that
they do not know the best methods.

Perhaps the easiest way is to pump the

water from running streams to an ele-

vation from which it could reach all

parts of the farm, and the amount of

water carried by a stream at any given
point can be easily determined. On
many farms the water can be distributed

by gravity over the best bottom areas

from a dam.
Where pumps are used, the kind of

pump will depend largely on the water
supply. The centrifugal pump is per-

haps best for an open well or for pump-
ing from a stream or reservoir, but
must never be given a suction lift of

more than 20 feet ; but the water from
such a pump can be forced an additional

20 feet in elevation. If the water is to

be lifted more than 20 feet, or 'sprinkled

on the land under pressure instead of

being flowed on, a direct-acting suction

pump must be used. Force pumps may
be used where large quantities of water
are needed, but for usual purposes sim-

ple pumping machinery is best, and the

general cost for the average types is

less than $100.
For the power to run the pump local

conditions must be consulted. On the

whole, gasoline is one of the most satis-

factory powers, and serviceable engines
can be installed for about $100 or more,
depending on the horse-power required.

The objection to the use of windmills
has been stated above, and for exten-
sive work they are out of the question
unless they pump into a reservoir from
which the water can be distributed direct

by^ravity. Steam boilers and engines
are less advantageous than gasoline be-

cause they require more care and con-

stant attention. In some cases the

water itself may be made to furnish the

power for raising it, but this is so much
a matter of local conditions that it is not

worth while to make general statements.

A water-wheel may be used, or, where
it is desired to store water from a

stream, a hydraulic ram is the best ap-

paratus.

When we come to the question of

transportation of water, the field widens,

so that a description would degenerate
into a mere catalogue. Pipe lines of

iron, vitrified sewer pipe, and of wood
are in common use. The oiled canvas
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hose, previously described, is more
and more coming into use and has
many advantages. Wooden troughs,

elevated or on the ground, are used by
many truck gardeners, but here again

local conditions and materials will de-

termine what is best in individual cases.

For water storage a reservoir on the

highest part of the farm will be found
valuable in many instances, though with
a powerful pump and a good water sup-

ply it can be done away with. Tanks
may be said to be valueless, as small

ones are not worth much and large ones

have to be constructed' at prohibitive

cost. Where it is not possible to have
cement or masonry lined reservoirs, a

simple and practical way is to dig out
the reservoir and puddle the sides and
bottom to make it water-tight. Even
in sandy districts this can be done by
hauling clay into the reservoir and then
puddling by driving cattle over it while
a small amount of water is put in with it.

In the application of water it must be
borne in mind that for furrow irrigation

there must be a slope of at least one foot

in one hundred. For level ground the
sprinkling method is best. Where there

are very steep slopes, terrace irrigation

will be found advisable, with ditches

running parallel with the contour lines

instead of at right angles, as is the case

with gentle slopes.

ECONOMIC VALUE OF FORESTS.

AMERICAN AND ENGLISH ECONOMISTS HAVE PAID
LITTLE ATTENTION TO THIS SUBJECT IN THEIR
WRITINGS — AN INVITING FIELD OF STUDY.

BY

PROFESSOR ERNEST BRUNCKEN,
nil.TMORE FORKST SCHOOL.

IN the writings of English and Amer-
ican political economists hardly

more than casual mention can be found
of the economic function of forests and
forest products, notwithstanding the

fact that forests and the industries de-

pending upon their products are second

in economic importance to agriculture

alone. The German and French econo-

mists have not so utterly neglected this

branch of their science. Yet even they

do not treat it with the same thorough-

ness which they accord to such branches

of production as farming and mining.

If one wishes to inform himself thor-

oughly on matters of this kind he must
go to the writings of foresters, espe-

cially German foresters.

The reasons for this strange default

of economists may be found in the pe-

culiarity of forest wealth production,

which sets it apart from every other

kind of economic production. One
must have considerable knowledge of

technical forestry in order to understand

these peculiarities fully, with the eco-

nomic consequences flowing from them,

and some such technical knowledge is

needed even to appreciate the existence

of such peculiarities. Yet even the most
elementary acquaintance with forestry

is often lacking in the mental equip-

ment of economists.

The peculiarities of the forest as a

branch of economic production are

briefly these : Every other form of pro-

ducing wealth from the land yields a

harvest once a year, or at most there is

a short period of preparation, as in

orchard culture, after which there is an

annual harvest. In the case of the

forest from 20 to 150 years must elapse

before a harvest is possible. Although

there is an annual increase in value,

that increase cannot be withdrawn. It

must of necessity be reinvested in the

same business, as it were. Nor is the

value of the final crop merely the sum
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of the annual increments. It is rather

the result of many and complex biologi-

cal and economic forces, to analyze
which all the skill of the technical

forester is required.

A second peculiarity^ of the forest is

that there is no definite time when the

crop is mature, as there is in every form
of agriculture. To say at what par-

ticular time a forest should be cut and
replaced by a young crop, in order to

get the highest possible value, very
elaborate analyses are needed, taking
into consideration physical, biological,

and economic factors. This cannot be
•done by the economist who is not also

a forester, and consequently the field is

not attractive to him.
An additional reason, perhaps, why

American and English economists have
so conspicuously neglected the economic
relations of the forest is the circum-
stance that in neither of these countries
has there hitherto been much productive
forestry. England has depended for

its lumber supply upon importation, and
in the United States we have merely
harvested the supply unaided Nature
provided. We have practiced what
might be called extractive instead of

productive forestry. As a consequence
the commercial side of the lumber trade

has seemed more important than the

productive, and our economists may
have taken the statistics of this trade

for all there was of the economic rela-

tions of forests.

It must be obvious to the economist,

forester, and statesman that the adop-
tion of a proper forest policy by this

country must be even worse than the

hit or miss affair it will be under the

best circumstances unless this economic
factor is fairly well studied. Nor will

it be sufficient for our purpose if we
simply acquaint ourselves with the re-

sults of the German forest economists'

work, for they have naturally concerned
themselves almost exclusively with con-

ditions where forest wealth is the prod-

uct of cultivated woodlands, while in

this country we are at best in the tran-

sition stage of what I have called ex-

tractive forestry, and the economic
consequences must of necessity differ

accordingly.

There is here an inviting and almost
virgin field for the labors of a few well-

trained and intelligent American econo-

mists or foresters.

FLOODS AND IRRIGATION.

A SUGGESTION AS TO HOW DESTRUCTIVE
FLOODS IN CERTAIN REGIONS MAY BE CON-
TROLLED AND TURNED TO VALUABLE USE.

GUY ELLIOTT MITCHELL,
EDITOR THE NATIONAL HOMEMAKER.

EVERY manufacturer in the United
States has had a twofold economic

interest in the great floods which have
been sweeping down the Missouri and
the Mississippi. The most generally
recognized interest lies in the fact that
much property has been destroyed,
many farms devastated, and the pur-
chasing capacity of a large number of

producers crippled, handicapped, and
in many cases obliterated. Another

feature of the flood problem which i-

not so often thought of is the question

of the solution of this national problem
through the construction of govern-
ment storage reservoirs. It has been
demonstrated beyond question that a

comprehensive system of reservoirs to

store and regulate flood waters which
can be depended upon every spring, at

the heads of the Missouri, the Arkan-
sas, the Platte, and their tributaries,
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would so reduce the flow of the Mis-
souri River before it reaches St Louis
as to keep not only it, but the Missis-

sippi, within safe bounds.
Of course, the flood sufferer who sees

a great yellow surge going by St Louis
six or seven feet higher than the dan-
ger line may well express some skepti-

cism as to the possibility of the govern-
ment or any other agency constructing
reservoirs sufficiently gigantic to im-

pound all this excess of water.

But the reservoirs themselves would
be only a part of the storage system.

Of course the construction of such res-

ervoirs would mean that the waters safe

in them would be used for irrigation,

and the official surveys indicate that

something over 30,000,000 acres is the
amount of land which can be irrigated

from the water supply running eastward
from the Rocky Mountains. Had such
a system been in operation the June
floods would have been diverted, first,

into the great storage reservoirs neces-

sary to irrigate this land ; second, into

the hundreds, if not thousands, of miles
of canals, ditches, and laterals necessary
for its irrigation ; and, third, under the
land itself. The stored water would
not be used until the dry months of

July and August, when the Missouri
and its tributaries are but shallow, me-
andering streams ; but during May and
June the watering o-f this great area of

land—soaking it to the depth of a couple
of feet—would be done directly from the
streams themselves, or rather from the
great canal system which would be nec-
essary to carry the water inland from
the rivers. This immense body of cul-
tivated land would therefore act as a
sort of sponge, and the effect would be
to reduce the flow of the Missouri as
though a vast obstruction had been
thrown across its bed and its water
flooded over all this land.

The Mississippi is able to take care
of its own floods or of the floods of any
one of its tributaries, but when all the
rivers which flow into it go on the ram-
page, death and destruction must be the
outcome. The equalization of the flow
of the Missouri River would in a great
measure mean the control of the Missis-

sippi and a greatly decreased annual ex-
penditure for flood protection under the
River and Harbor Bill.

The carrying out of such a govern-
ment policy would not only palliate the
floods, but furnish homes for hundreds
of thousands of prosperous farmers and
result in vast good to the entire nation.

We would have a dense farming popu-
lation, occupying small individual areas

of land and contributing to the pros-

perity and growth of hundreds of towns
and cities, where now the country is

in many places only very sparselv set-

tled.

PROBLEMS OF THE YAZOO DELTA.

FORESTRY, IRRIG.\TlON, AND DRAINAGE ARE
ALL NEEDED FOR THE HIGHEST DEVELOP-
MENT OF THIS REMARKABLY FERTILE REGION.

THE Yazoo Delta lies in the north-

western part of Mississippi and,

broadly speaking, embraces a stretch of

country along the Mississippi River
from Memphis, Tenn.. to Vicksburg,
Miss. Its eastern boundary is formed
by the Tallahatchie and Yazoo Rivers,

or, more properly, by a range of bluffs

which extend in an arc away from the

Mississippi, touching that stream at the

two cities mentioned. Strictly speak-
ing, the delta lies at the lower end of

the Yazoo River, and is formed by the

lands enclosed between that stream and
the greater one which gives the state

its name. This is a region of winding
bayous and slow-moving streams, which
interlace and intersect, forming a net-

work of waterways and making islands

of almost all tracts of country in the

region. In fact, the whole delta area

is an island, because bayous at the

northern end connect with the Talla-

hatchie, drawing their waters from the
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Mississippi River itself. The Talla-

hatchie flows into the Yazoo, which in

turn flows into the Mississippi at the

southern end of the delta. This region,

much of whose lands are perennially

MAP OF A
PART OF
MISSISSIPPI
Skow.no tke

YAZOO DjEZ,T^

MEMPHIS

THE DELTA AND VALLEY OF THE VAZOO

RWER.

inundated, is naturally of a remarkable

fertility, and the Yazoo Delta has be-

come famous for its cotton crops.

The census of 1900 showed that the

Yazoo Valley, which in its larger di-

mensions is 200 miles long by 65 miles

wide and contains about 6,200 square
miles, contains 20 per cent of the im-
proved lands in Mississippi, which yield

30 per cent of the total crop value of
the state. It is pointed out by the
Bureau of Soils, U. S. Department of
Agriculture, that agricultural condi-
tions of the region can be very much
improved, so that it will far surpass
present conditions.

As early as 17 18 the French recog-
nized the agricultural value of the Yazoo
country, settlements being made at that
time. Again, under the sovereignty of
England, in 1763, there was a new in-

flux of colonists, and during the Revo-
lution the settlements afforded a safe
harbor for refugees from both parties to
the conflict. During the earliest colonial
days agriculture was subordinated to the
fur trade, but it was not long before
many crops were raised , tobacco and
indigo being the staples. With the
English occupancy the cultivation of
cotton was adopted, and from that time
to this it has been the staple article and
has been grown to the exclusion of

almost every other crop.

Even now, with a soil and climate
adapted to a most extensive range of

products, and with every assurance that
stock raising, truck farming for the
early northern markets, or the cultiva-

tion of rice would produce a greater
revenue and in other ways be distinctly

advantageous, it remains a fact that
many important articles of home con-
sumption are brought into the country,
including foodstuffs inferior to those
which might be raised at home. Even
the corn to feed the necessary farm ani-

mals is not produced in sufhcient quan-
tities to supply the local demand. In
addition to this, much of the cotton land
is deteriorating in value from too long
a consecutive period in one crop.

Conditions in the Yazoo Delta are those
which pertain to almost all regions where
there is an annual overflow from a river

bearing large quantities of silt. The
banks of the streams from continual de-

posits are higher than the interior coun-
try, forming natural dikes on which the
cultivated areas are found. The back
country, which is perennially inundated
by the water which backs up from the
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WINTER SCENE IN YAZOO DELTA, MISSISSIPPI, SHOWING SUBMERGED FORESTS.

OFTEN MET IN WINTER AND SPRING.

A CONDITION

Mississippi and gets in through breaks
in these uplands, is exceedingly fertile,

and in a great measure is covered with
hardwood forest, in which, in some
places, extensive lumbering operations
are being carried on. Through these
back country stretches there are innu-
merable bayous, sometimes forming
lakes of considerable size, and in others
long stream-like threads of water-
courses. In the late summer and early

fall these are at their minimum depth,
but in the period from January to June,
and more particularly in March, they
are apt to be obliterated, except as they
are indicated by clear spaces in the

forest, in the general inundation which
covers the ground to an average depth
of about three feet.

The Yazoo and Sunflower Rivers and
Deer Creek are the principal water-
courses in the Delta country. Directly

east of the Yazoo River, which forms
the eastern boundary of the Delta

country, there is a higher section of

ground, which rises abrupth" from the

bank of the river to a height of from
500 to 700 feet above the flood plain.

The soil over this hill country is a silt

loam, fertile and highly productive, but
of such a peculiar consistency as to be
remarkably subject to damaging ero-
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sion, melting away like sugar into the
streams and gullies, even where the sur-

face is comparatively level.

In fact, the soil conditions are quite

as peculiar and interesting as the topo-

graphic. The soil of most of the area,

that which is technically known to the

Bureau of Soils of the Agricultural De-
partment as Sharkey clay, covers two-
thirds of the delta, and this is the por-

tion annually overflowed. Each flood-

ing leav^es sediments of the richest char-

acter. Unfortunately these floods do
not subside until it is too late for cotton

planting. Mr. Whitney, chief of the

Bureau of Soils, says that much of this

land will produce two bales of cotton

per acre, a phenomenal yield, and with
cotton at ten cents a pound, a project

to reclaim these lands by drainage is

naturally agitated. A sandy loam along
the streams is now used for cotton, but
has been worked out by too long crop-

ping in that staple, and its favorable

location near navigable streams makes
it fit for the production of early crops
for market. It has admirable drainage,

and early Irish potatoes should give a.

profit of $200 an acre. A loam con-
tiguous to this is particularly well suited

to cotton, as a good stand can be had
nearly every year. The Yazoo clay,

which, next to the Sharkey clay and
the upland silt loam, is the most com-
mon soil, needs under-drainage to make
it of the best use, as it is hard to culti-

vate unless conditions are just right.

For example, if it is plowed at the right,

time, it can be made loose and friable

during the cultivating season. If it is

plowed when wet, it sinks back into a
solid mass, whose surface, on drying,
becomes solid and compact. If it is

too dry when plowed, the result is seen
in long rows of brick-like clods, which
are as intractable as boulders.

Courtesy Bureau of Soils.

EXCESSIVE EROSION ON NEARI^Y LEVEL LAND, YAZOO UPLANDS. GULLIES WITH VERTICAL
WALLS EAT INTO CULTIVATED LAND WITH REMARKABLE RAPIDITY, AND THIS

MAY BE PREVENTED ONLY BY REFORESTATION.
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55 ?.
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To cope with these various soils and
conditions various means are suggested.

For the smaller areas improved methods
of cultivation and a wider range of crops

are needed, and these will come in time.

The principal problems and the largest

ones lie with -the upland silt loam, to

the east of the delta, and with the

Sharkey clay in the back country. Here
the kindred aids of forestry, drainage,

and irrigation must be invoked. For
the present, forestry will be valuable to

check the erosion of the small streams,

which flow directly into the delta drain-

age system. These cut back rapidly

into the upland soils, and what was once
a level elevated plain is gullied and ex-

ceedingly rough. At first it will be
necessary to bind this as far as possible

with Bermuda grass or Lespedeza, and
in some places alfalfa would be a suc-

cessful crop and would insure a consid-

erable return in stock raising. In the

localities locally known as Cane Hills,

where the erosion has been most marked,
nothing short of permanent reforesta-

tion will get the best returns. Open
forestation would interfere but little

with the value of this extensive area

for cattle grazing, and Lespedeza, which
flourishes in the shade, would afford

good forage.

The most important gains could be
attained with a system of drainage to

supplement the natural levees along the
streams. In many places these streams
twist and turn and their banks enclose

a large area of the rich bottom land
subject to annual overflow. In some
cases an artificial levee half a mile in

length would complete a large circuit of

dikes, enclosing from inundation an
area of fertile soil of considerable ex-
tent. This planted in cotton would
yield in the first year enough to pay the
cost of the work and would be peren-
nially productive. It could also be ar-

ranged to flood it at any time, to aug-
ment its fertility, with the silt-laden

waters of the rivers at flood periods.

Also this water could be controlled
for irrigation, and with perfect soil con-

ditions much of the delta land could be
profitably grown to rice. This crop

would have advantages known to no
other locality. In the first place, it

would have the inexhaustible water
supply of the Atlantic Coast States and
would have the same advantage of a

direct application from the streams to-

the lower lands without any expense
for pumping. In common with the
Gulf States it would have a firm soil on
which heavy harvesting machinery
could run, thus combining the great

advantages of the two most important
rice-growing areas.

The national government does not
at present contemplate engaging in

reclamation ventures in this region.

The Bureau of Soils in pointing out the
measures which should be adopted for

proper utilization of the resources rec-

ognizes that some of the projects are

too large in scope to be attempted with-

out state or national aid, or at least

without the investment of great capital.

But some of the reclamation can be done
by private individuals and to good ad-
vantage. It suggests that proper meth-
ods of forestation in the upland region
would make a valuable timber reserve

for the future needs of the state, and
state aid might properly be enlisted in

such forestation. These forests would
supply the demand when the timbered
areas of the lowlands are all cut over,

and the place they once occupied given
over to cultivated crops, which, under
the drainage and irrigation systems sug-
gested, would yield much more valuable
returns.

For immediate benefits less depend-
ence must be placed on a single crop

—

cotton ; the feed for stock, supplies for

laborers, etc. , could and should be pro-
duced at home. The older plantations
should more generally understand the
use of fertilizers for the cotton lands
with depleted soil resources. Truck
farming on the Yazoo sandy loam and
the planting of binding grasses and for-

ests with stock raising in the Cane Hills
would also be particularly beneficial.



JUNE FOREST FIRES.

DAMAGES WROUGHT BY THE FLAMES WHICH
WERE MAINLY CONTINUATIONS OF THE DESTRUC-
TION WROUGHT IN THE PRECEDING MONTHS.

AN account of forest fires is necessa-

rily an iteration and reiteration of

old and well-known causes and effects.

Year after year the annually recurring

dry seasons bring their records of de-

struction in the fires which devastate

the woods of North America, and in

most cases the damage is the result of

a moment's carelessness or neglect. It

is quite discouraging to note the long
time required to bring the general public

to a proper realization of the fact, to

quote Gifford Pinchot, Forester of the

United States Department of Agricult-

ure, that '

' of all foes which attack the

woodlands of North America no other

is so terrible as fire.
'

' A contemplation
of the great fires of the past is an object

lesson for the present, yet every decade
is marked by a forest fire disaster en-

tailing incalculable loss to this country.

The Miramichi fire of 1825 destroyed

in nine hours a belt of forest 80 miles

long and 25 miles wide along the Mira-
michi River, in New Brunswick, killing

every living thing in its path, including

fish, which were found dead in heaps
on the river banks. Several towns were
destroyed and at least 160 persons per-

ished. Even more terrible than this

was the Peshtigo fire of 1871, which
covered over 2,000 square miles in Wis-
consin and killed i

, 500 persons. At the

same time a fire in Michigan burned a

strip 180 miles long and 40 miles wide,

clear across the state, and brought death
to several hundred people. In 188

1

Michigan was again visited by a severe

fire, covering nearly 2,000 square miles

and killing nearly 500 persons. The
fire near Hinckley, Minnesota, in 1894,

destroyed $25,000,000 worth of prop-

erty ; 2,000 persons were left destitute,

and 500 lives were lost. Had it not

been for the heroic conduct of locomo-

tive engineers and other railroad men
the loss of life would have been trebled.

In the case of the Hinckley fire, a little

forethought would have obviated thedis-

aster, as the fire was smoldering for days
near the town and could have been easily

put out before the high winds came and
drove the flames with uncontrollable
fury. Last year great fires in Oregon
andWashington involved losses amount-
ing to almost $13,000,000, and thou-
sands of forest animals were destroyed.
In this case the loss of life was not so
great as in the eastern fires, owing to the
fact that the areas were not thickly set-

tled, but at least 20 persons met death.
In all these cases the fires were in Sep-
tember or October, the worst months,
the fall in general being the time of

geatest danger. In the case of a dry
spring, such as has prevailed in many
parts of the country this year, the losses

in the spring months and early summer
are apt to be severe.

It can be stated, however, that many
of the states are becoming alive to the

danger from forest fires, and some have
careful laws drawn to prevent this dan-
ger. Minnesota, for example, has a

good system of fire patrols and wardens,
and the laws for the prevention and
control of forest fires have been care-

fully framed and have proved efiicacious

in practice. The Forest Commissioner
of Maine has just sent notices all over

his state calling the attention of the

public to the grave danger from fires in

the woods, and giving precautions, pen-

alties, and warnings to all who set fires

in timbered areas. The state foresters

of Washington are now preparing them-

selves to forestall during the coming
dry season any repetition of last year's

catastrophes, and the state commis-
sioner of public lands is appointing

many men whose business takes them
into the timbered country as fire war-

dens and patrolmen, and under the forest

laws of the state all state land cruisers

are ex officio fire wardens. The National

Bureau of Forestry has undertaken dur-

ing the present year an exhaustive study

of the fire problem, and the operations

(361)
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of the field parties now looking into the

matter will be shown invaluable sug-

gestions when the collected material is

made available.

As in May, so in June, the fires did

most damage in the New England
States and in New York and Pennsyl-
vania. In fact, the most serious of the

fires of the past month were but contin-

uations of the month before, and ex-

ceeding them in extent and damage
done, until they were providentially

quenched by rains just after the first

week of June had passed. So pro

nounced did these fires become that

they cast a veil of smoke along the

northern Atlantic seaboard, and the

cities of Boston, New York, Philadel-

phia, Baltimore, and Washington were
shrouded in partial darkness for several

days. This effect was most noticeable

in the vicinity of New York cit}', and
the smoke haze was partly responsible

for the running aground of the trans-

Atlantic liner Deutschland in New York
harbor.

Maine.—A writer in the A»icrican

LiiDibcrman places the Maine forest fire

losses in the past two months as high as

$10,000,000, and other estimates range
from that figure down to $2,000,000.

It is probable that an average between
these two sums will more nearly ap-

proximate total of losses, though it is

hard to make close calculations at this

time. It is certain, however, that the

devastation has been widespread and in

many localities complete. These fires

were at their height about June 6, and
were at that time general over a large

portion of the state. The 35 fires re-

ported by Forest Commissioner Ring on
May 20 had increased to at least 100,

most of them in the northern and east-

ern sections. They were general along
the New Brunswick border from Eagle
Lakes south to Schoodic Lake, destroy-

ing several settlements and many lum-
ber camps. Moosehead Lake has been
practically surrounded by flames, and
the country between Machias and Ban-
gor, especially in the neighborhood of

Cherry field, has suffered severely.

Fourteen miles of the Bangor and
Aroostook Railway have been de-

stroj'ed, and at least 30 sets of farm

buildings. In fact, it is hard to name
a single river valley in the whole state

which has not been fire-swept in a

greater or less degree. Two lives are

known to have been lost, one at Naple-
ton and one at Haynesville. On June
8 heavy rains effectually quenched most
of the New England fires, including

those of Maine, especially near the

coast. This rain was practically the

first to break a fifty days' drouth, which
had reduced the country to a state of

tinder.

New Hampshire.—The White Moun-
tain region in the neighborhood of Ber-

lin and Berlins Falls was swept by forest

fires on June 4, and the two places were
practically surrounded hy the flames.

Groveton, to the north, was also threat-

ened, and at one time all the inhabitants

had prepared to leave. From Milan,

near the Maine border, southwest to

Littleton and Bethlehem, near the Ver-
mont state line, the fires were general.

In addition, there were fires in the neigh-

borhood of Ashland, near Lake Winne-
pesaukee. Ashes from these fires in the

northern part of the state fell in the

streets of Nashua, in the extreme south-

ern part. New fires were reported from
the southern part on June 6, and the

state's losses were at that time estimated

at $3,000,000. One-third of this figure

is probably nearer correct. Some of the

New Hampshire fires, as well as those

in Maine, are known to have been started

from sparks from locomotives.

Vermont.—Fires were general through
Vermont in the early part of June, rang-

ing from Island Pond, on the north, as

far south as Wallingford, below Rut-
land. Two tracts of 2,000 acres of fine

timber were completely devastated, one
at Wallingford and one at Danby. Res-
ervoirs of city water supplies were nearly

empty, until the rains of June 8 partly

refilled them and quenched the fires.

Massachusetts.—Eastern and central

Massachusetts were visited b}' fires in

the early part of June. The loss in the

Connecticut Valley is said to amount to

$200,000. Fires have been reported as

extending from Granville, Mass., and
Coleridge, Conn., as well as from Con-
way, Goshen, and West Hampton, Mass.
In the southeastern part of the state 250
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acres were burned over about 8 miles

north of Bedford.

New Jersey.—Large tracts of land in

the vicinity of Lakewoodand Lakehurst
v/ere burned over June 4. Special trains

were sent with crews to fight the fires,

which at first were uncontrollable. The
burned tracts were along the line of the

Ridgeway branch of the Central Rail-

road of New Jersey, and the flames were
presumably started by sparks from lo-

comotives.

New York.—The June fires in the

Adirondacks were but continuations of

those which started in April, though the

scene of the heaviest fires shifted from
the Lake Placid region, the storm center

of the principal earlier conflagrations,

to the Catlin Lake and Cold River coun-

try. On June 6 Governor Odell author-

ized the state comptroller to furnish

Colonel Fox, forest commissioner, with
funds to more effectually fight the

flames. Opinions had been expressed

that Colonel Fox had been hampered
in the good work he was doing with his

army of fire-fighters by a lack of funds.

On June 8 the drought which had pre-

vailed for nine weeks was broken by
heavy rains. Although more than an
inch fell the fires were not entirely

quenched, as they were burning deep
in the forest floor, and only days of

downpour can effectually extinguish
them. With the force of men in the

field to fight the remaining fires, it is

felt that all danger is practically over.

On June 10 Samuel Pasco, indicted for

the offense of starting fires which wiped
out villages and swept away millions of

dollars' worth of property, was arrested

near Glens Falls. He did not attempt
to explain his motive in setting the

fires. Estimates of the damage done
in New York are scarcely trustworthy
as yet, but conservative computations,

based on the calculations of persons who

ought to know, place the loss at not less

than $5,000,000, and it is possible that

a full investigation will show more.
Michig:an.—Forest fires raged for

three days following June 13 near Eck-
erman and other points in the northern
Michigan peninsula, much standing tim-

ber as well as logs, cordwood, and tan-

bark being burned.

"Washington.—Reports from Seattle,

dated June 1 1 , state that fires threaten

serious destruction near the town of

Enuniclaw, which narrowly escaped de-

struction in the fires of last fall. The
woods are ablaze all around Granite
Falls, and Ellsworth Camp, on Nasel
River, was destroyed, with a loss of

about $10,000. The fire burned through
about three sections of timber owned by
the Wej-erhauser syndicate.

California.—A newspaper report from
Chinese Camp states that lightning ig-

nited dry grass and caused a fire which
spread over 30,000 acres on Hughes
Brothers' grazing range on Marsh's
Flat. This range runs into the moun-
tains, and as there were 3,000 head of

horses and cattle on it, it is thought

that many of them undoubtedly per-

ished. This fire started June 8. On
June 18 more than 2,000 acres of graz-

ing land were burned over near Beals-

ville, on the summit of Bear Mountain,

in Kern county.

Canada.—The villages of Hopewell
Cape and Musquash, in New Bruns-

wick, have been reported destroyed as

a result of forest fires which surrounded

them for days before the fire-fighters

were driven back. Two steamers were

destroyed, several bridges, many resi-

dences and manufacturing plants, as

well as the court-house of Albert county,

in which Hopewell was situated. About

800 people were left destitute. Fire in

the Laurentian region near Montreal

was still burning fiercely on June 5.
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Any of these books will be sent by the publishers of ''Forestry and Irrigation,'" postpaid, to any

address on receipt of the published p?'ice, with postage added when theprice is marked ''net.'"

Silviculture. By ALBERT Fron, Agricultural
Engineer and Assistant Inspector of

Streams and Forests. With an introduc-
tion b}' Dr. P. Regnard, Director of the
National Agricultural Institute. Illus-

trated by 55 half-tone engravings and text

figures. i6mo. Pp. 563. Price, paper,

5 francs ($1.00) ; bound, 6 francs ($1.20).

This volume is the latest of a series of man-
uals published by J. B. Balliere & Fils, Paris,

under the general title of Encyclopedic Agri-
cole.

As the preface states, it is intended to be a

popular exposition of the principles of silvi-

culture, or forestry, as we too often say in this

country, and at the same time to be a practical

guide to woodland owners, large and small.

The book follows the usual line of European
works of the kind, and goes even farther than
most of them in considering general principles

briefl}' and practical methods in detail. This
is perhaps no fault in a work distinctly intended
for French farmers, yet one cannot help re-

gretting that such books are not broader in

their scope. If a Canadian or an Algerian, for

instance, wanted to learn something of silvi-

culture, this would avail him little. This point
of view, however, has not yet found many sup-
porters in Europe, and the book before us is

not to be condemned on that account. Within
the lines that the author has laid down he has
done well.

For American foresters the only especial

value that the book has is a good French for-

estry bibliography, a list of French forestry

associations and journals, and a chapter upon
forest fire insurance. From the last it appears
that while the French companies do not seek
such business, it is possible to insure forests in

almost any part of France against loss by fire.

The indifference of the insurance companies
seems to be due largely to the lack of knowl-
edge upon which to base equitable rates, but
when it is stated that the maximum premium
is 10 per cent on 3'oui:g pine forests and less

than I per cent on mature deciduous forests,

the difference between the security in that
country and'in this is emphatic.

Alfred Gaskill.

Handbook of Birds of the Western United States.

By Florence Merriam Bailey. Pp.
512. Illustrated. Houghton, Mifflin &
Co., Boston. Price, I3.50 net.

This book describes the birds of the United
States found west of the looth meridian, each
species being designated by plumage, distri-

bution, nest, and food. Some idea of the great
number of birds in the western United States
may be gained from the fact that though the
descriptions are brief, the volume contains

over 512 pages. The introduction contains
much valuable information, condensed to a
point to be of use to the amateur ornithologist,

and to students of the subject generally. The
volume is abundantly illustrated with over 600
text drawings and 33 full-page plates by Louis
Agassiz Fuertes, recognized as the best bird
artist since Audubon. Valuable bibliographies
are given, with bird lists, and many useful

hints on the study of ornithology from the
viewpoint of the general naturalist, collector,

oologist, or economic ornithologist.

Analytic Keys to the Genera and Species of North
American Mosses. By Charles Rhid
Barnes, Professor of Botany, University
of Wisconsin. Revised and extended by
Fred De Forest Heald, Fellow in Botany,
with the cooperation of the author. Pub-
lished by the University, Madison, Wis-
consin. Pp. 36S. Price, |i.oo.

This work, with its careful details, has a
value to bryologists and amateurs which can-
not easil}^ be calculated. To persons making
a life study of mosses it presents some new
ideas in the presentation of genera and species,

and in a sensible method of nomenclature.
Through amateurs, who by its help may be
able to better gather the facts of distribution,

variation, and relationships, the use to the bry-
ologist will be apparent. An earnest student,
equipped with microscope and this manual,
ought to be able to identify any mosses which
he may collect in this country, and it is with
the idea of encouraging a study of the mosses
that the keys are published. More than 100
pages of the publication are given up to an
appendix giving descriptions of species and
varieties.

Public Roads in New Jersey. Ninth Annual
Report of the Commissioner of Public
Roads. By Henry I. Budd. Pp. 243.
Illustrated. Public Printer, Trenton, New
Jersey.

The question of building good public roads
in the United States is one that is receiving an
increasing amount of attention. The move-
ment for better highways is becoming one of
the most important before our people, and
New Jersey is well in the lead of the action
along this line. For several years past a large
amount of work has been done, and each report
of the road commissioner shows a gratifying
increase in the mileage of good roads con-
structed. In addition to containing a detailed
statement of all the road work done during
the past year, which will be of great interest

to citizens of the state, this report could be
used to advantage as a text-book on the sub-
ject of good roads, as it contains descriptions
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of the methods pursued in New Jersey and
elsewhere in road building and the materials
used. There is also a text of the road laws,

and methods of assessing taxes for road-build-

ing funds.

Handbook on Linear Perspective, Shadows, and
Reflections. By Otto Fuchs, Director of

Maryland Institute Schools of Art and
Design, Baltimore, Md., and formerly Pro-

fessor of Drawing at the United States

Naval Academ}'. Published by Ginn &
Co., Boston. Pp. 44, plates 13. Price,

|i-25.

This is a comprehensive and concise treatise

on perspective drawing and should prove valua-

ble to both teacher and student, and to artistr

generally. The explanations are simple yet

clear, and the plates and problems follow logic-

ally the consecutive steps through which the

book develops the subject. A particular ad-

vantage is the arrangement of the plates, which
are double-page size and are placed loose in a

small portfolio in the back, so that they may
be used side by side with the explanatory text.

A study of this work should fix in one's mind
the principles on which the whole theory of

perspective is based.

Forty-fifth Annual Report of the State Horticul-

tural Society of Missouri. Published by the

State Printer, Jefferson City, Mo. Pp. 416.

Illustrated from photographs.

This report contains the usual list of officers

of the society and the accounts of the meetings
held during 1902, one in June at Eldon, and one
in December at Springfield. At these meetings
valuable papers were read on ornamental and
fruit trees, flowers, and vegetables. There is

some attention paid to forestry and irrigation,

and in addition to the work done in the state

there are incorporated with the report a number
of extracts from authoritative sources. An
interesting report on the growing of strawber-

ries under irrigation tells of a six and eight fold

increase in yield, with better quality of berries,

though they ripen a few days later. To the
practical horticulturist of Missouri the book
should have considerable value.

Annual Report of the State Geologist of New
Jersey for the 3'ear 1902. Accompanied
by three forest bulletins. Pp. 150. Two
diagrams. Published by the State Printer.

Problems of wood and water come in for a

large share of the State Geologist's report.

Forestry occupies a considerable space with
accounts of work, of practical aid to land-

owners in handling forest lands, of forest fires

with methods for their checking and control.

In the report and the accompanying bulletins

there are also articles on '

' Forest Fires in New
Jersey During 1902," " Notes on Basket Willow
Culture, " " Does P'orestry in New Jersey Pay, '

'

which is answered in the affirmative, and '

' For-
est Reservations in the Pines Belt of New Jer-

sey.
'

' The relation of the forests to the water-
sheds of the state are pointed out, especially in

relation to the floods which visited the Passaic

region during the spring of last year, and in
relation to the artesian water supply, which is

an important item in New Jersey.

Twenty-third Annual Report of the New Jersey
State Agricultural Experiment Station, and
the Fifteenth Annual Report of the New
Jersey Agricultural College Experiment
Station, for the year ending October 31,
1902. Published' by the State Printer,
Trenton. Pp. 594. Illustrated by draw-
ings and photographs.

Several reports are included in this book,
making it comprehensive in the extreme, and
it contains expert testimony from state chem-
ists, biologists, botanists, entomologists, etc.,

whose thorough experiments during the past
year have been of a most practical nature.

Some space is devoted, naturally, to the famed
Jersey mosquito, and the methods used for the
checking of the pest, and the work being done
along this line, if carried on systematically,

should rid the state of most of the obnoxious
insects.

American Park and Outdoor Art Association.

Sixth Annual Meeting, Bo.ston, 1902. In
three parts. Part I, Proceedings; part II,

Addresses; part III, School Garden Papers.

Pp. 86, 46, and 44. Published by the Sec-
retary at Rochester, N. Y.

The second part of the report is naturally of

a more general scope and contains addresses

by John De Witt Warner, J. Horace MacFar-
land, and Myra L. Dock, member of the Penn-
sylvania State Forestry Commission. Though
the association concerns itself mainly with aes-

thetic considerations, as its name signifies,

they do not lose sight of practical values, and
aim, especially in connection with the conser-

vation of the forests, to wed the interests of use

and beauty.

Report of the Michigan Forestry Commission for

1902. Pp. 107. Illustrated by 38 plates

from photographs. Published by the state

printer, Lansing, Mich., 1903.

This excellent report, prepared by the com-
mission of a state which is more and more be-

coming alive to the needs of careful forest

management to husband its resources, holds

lessons for every state. A number of men in

the state are aware of the deterioration which
will take place in farm and other values if the

forests are not properly conserved, and they

are carrying on a vigorous campaign of educa-

tion and example in the face of some criticism

and a lack of sufficient funds to bring forth the

best fruits of their, beliefs.

Every one of the many reports in this vol-

ume are of interest, and all of them taken to-

gether form an exposition of the needs and re-

sources of the Michigan forests. There are

more than twenty carefully prepared papers,

and it would be unwise to single any one out

for particular comment, as each presents the

particular point of view of some authority or

industry. Michigan's wealth bears a close re-

lation to her forests, not only through such
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manufacturing establishments as those which
have made Grand Rapids noted as a furniture
center, but through the connection between
her forests and water supplj', farms and or-

chards, and her mines and railroads. The
report brings these points out clearly, and
should do much toward educating the mass of

the people into a cordial support of the work
to which the members of the commission are

pledged.

The Principal Species of Wood : Their Character-

istic Properties. Bv Charles Henrv
Snow. John Wiley & Sons, N. Y. Pp.

203. Illustrated with 39 half-tone plates

and a large number of helpful text figures.

Price, I3.50.

The author of this work has produced a book
of a distinctly new type, designed particularly

for the instruction of woodworkers and other
users of such material, on the distinguishing
characteristics of the principal American and
a number of foreign woods An admirable
feature of the book is the presentation of tech-

nical information in a popular style, and we
believe the author has succeeded in making
his subjects clear to the layman. No attempt
is made to give exhaustive descriptions of

species. The author has aimed rather to

acquaint the reader with the wood and botan-
ical characteristics of all of the important
genera of trees, such as the Oaks, A.shes, Maples,
Pines,Spruces, Firs, etc., met with in commerce.
Brief attention is also given to the great classes

to which arborescent plants belong—Exogens
and Endogens. A full enumeration of all the
important timber species is given and a host
of useful information is brought together in

concise form under each, including particular

mention of the uses, qualities, mechanical and
distinguishing features of the wood. Some
125 or more species of native and exotic trees

are thus treated. The excellent half-tone

composite plates illustrate the characteristic

habit (crown and trunk) of the tree in nature,

a representative species in each genus being
chosen ; the characteristics of the bark and of

the wood are also clearly shown in connection.
The reader cannot fail to receive much assist-

ance from this book in becoming acquainted
with our common and useful timber trees.

The author wisely admits the possibility of

errors in getting together so much technical
information, but we note only two slips of

importance, which should be corrected in a

future edition. Plate 1 7 looks suspiciously like

Salix babylonica, while "Plate iS (Catalpa)"
is mzJivXy PaiUownia impera/is, only the figure

at the lower left-hand corner illustrating

Catalpa.

Journal of the Columbus Horticultural Society,

1902. Pp. 154. Illustrated by half-tones.

Published by the Society at Columbus,
Ohio.

Four numbers of the quarterly journal of

the Horticultural Society make up the volume
and the report for the year. They comprise the

proceedings of the society, reports and papers
read, etc. They show a successful year for the

society and for horticultural work in the state,

with considerable attention paid to questions

of forestr}-.

The Mountains of California. By John Muir,
Pp. 381. Illustrated by 54 engravings and
maps. Published by the Century Co. , New
York. Price, I1.50.

No other person is so well fitted to write of

the mountains of California as John Muir,

whose life among them has given his character

the rugged yet beautiful characteristics of the

Sierras. The Century Company has issued a

new edition of this great work, which tells not
only of the mountains themselves, but of the

trees that clothe them and the wild life which
they harbor. Next to a visit to the Golden
State, where one is never out of sight of moun-
tains, this book will give the best appreciation

of the beauties of the Coast Range, the high
Sierras, and the ranges of the southern part of
the state. As a "nature book," this work
ranks higher than most of those which have
been written in the more recent renascence of

this sort of literature.

Trees, Shrubs, and Vines of the Northeastern

United States. By H. E. Parkhurst. Pp.

York : Chas. Scribner's Sons. Price, I1.50
451. With over 100 illustrations. New
net. (Postage, 12 cents.)

In this book the author describes the trees,

shrubs, and vines of the northeastern United
States in a popular way, the book being de-

signed especially for persons who have never
studied botany. To these it will appeal as a
valuable guide to a familiarity with the salient

characteristics of trees, shrubs, and vines.

Mr. Parkhurst has taken as a background
for his description of the subject matter the

collection of trees, shrubs, and vines in Central

Park, New York, and it is interesting to note
that this is the first time that a complete de-

scription of those contained in the park has
been published. He considers the collection

to be the most representative one to be found
in this country.
The volume contains accounts of a series of

botanical excursions in Central Park, with,

descriptions of the various growths seen and
examined. These chapters are among the best

popular nature studies we have yet seen.

The Story of the Trapper. Bv A. C. Laut.
Pp. 284. Illustrated. Published by D.

Appleton & Company, New York. Price,

$\ 25. (Postage, I2C.

)

This book, by the author of "Heralds of
Empire " and " Lords of the North," forms a

part of Appleton's Story of the West Series.

In it Miss Laut has told in a vivid narrative

the story of the trapper, whose work as a fore-

runner of civilization is here given full and de-
served credit. The accounts are thrilling and
all ring true, as written by one who knows the
conditions and has no need to go for interest

past the simplest facts. In addition to the
histories of the trading companies, the book
gives a prose epic of the trapper's life.



Going to Travel?
TAKE ADVANTAGE

OF THE

Frontier Monthly

TOURIST BUREAU i&

\<i

Complete and valuable information ^'

regarding railroads, hotels, camp- ^
ing places, boarding houses, side

^
trips, and attractions. Protect $

yourself against unnecessary ex- ^
pense and inconvenience. ^

i
ACCURACY ASSURED

^

Service is Free S

TO SUBSCRIBEBS |

^/>e FRONTIER MONTHLY |

225 Symes BIdg.. Denver. Colo. ^{

^

WAe Frontier Monthly is the best and ^
liveliest publication west of the Missis-

^
sippRiiver. $i per year. Sample copy, ^
Ten Cents.

^j

ALL ABOUT THE

PACIFIC COAST
Its Industries, Manufactures,

Commerce, and

Business Opportunities

£ntcrpri6c
The Leading Mechanical and

Industrial Monthly of the West

ONE DOLLAR
THE YEAR

Send for Sample Copy

Mills Building ... San Francisco, Cal.

ADVERTISERS
FIND

FORESTRy AND IRRIGATION

A GOOD MEDIUM

LAUGHUN
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

Bs an advertising medium
we offer your choice of

these popular styles super-
ior to the

$3.00
grades of ottier makes for

only

$1
.00

Uocondltlonally Qaaraoteed

Preeminently Satisfactory.

Try it a week, if not suited,

we buy it back, and prive you
81.10 for it (the additional ten

cents is to pay for your trouble

in returning the pen). We are

willing to take chances on you
wanting to sell ; we know pen
values—you will when you
iiave one of these.
Finest quality hard Para rub-

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 ol $1.00
(ItegUtratlon, 8o eitri.)

This great Special Offer is

good for just 30 days. One of

our Safety Pocket Pen Hold-
ers free of charge with each

^iRemember-There 13 No
"just as good" as the Laugh-
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.

,«"

In writing advertisers kindly mention FoRKSTKV and Irku;.\'^



LET US BE YOUR
BOOK BUYERS

^^5^^^^

¥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.) l9-oo
Our Native Trees; Harriet L. Keeler 2.00

North American Forests and Forestry, Ernest Bruncken 2.00

The Adirondack Spriice, GifFord Pinchot i.oo

Forest Trees and Forest Scenery, G. Frederick Schwarz 1.50

West-American Cone-bearers, J. G. Lemmon i.oo

How to Tell the Trees, J. G. Lemmon 50
Flora of the Southern States, A. W. Chapman 4.00
Trees of the Northern United States, E. A. Apgar i.oo

Our National Parks, John Muir 1.75
Trees of New England, Dame & Brooks 1.50
Studies of Trees in Winter, Annie Oakes Huntingdon 2.25
Manual of Botany, Asa Gray 1.62

Practical Forestry, Fuller 1.50
Forest Planting, Jarchow 1.50
The White Pine, Gifford Pinchot i.oo
American Woods, Romeyn B. Hough (in nine parts), per part 5.00
Practical Forestry, John Gifford 1.20

A First Book of Forestry, Filibert Roth 1.25
Among Green Trees, Julia Ellen Rogers 3.00
Economics of Forestry, B. E. Fernow 1.50

IRRIGATION
Irrigation in the United States, F. H. Newell ;^2 00
Irrigation Engineering, Herbert M. Wilson 4.00
Irrigation and Drainage, F. H. King 1.50
Irrigation for Farm and Garden, Stewart i.oo
Irrigating the Farm, Wilcox 2.00
Irrigation Institutions, Elwood Mead 1.25
Practical Farm Drainage, Charles G. Elliott i.oo

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
AtlaLfitic Building Watshington. D. C.

In writing advertisers kindly mention Forestry and Irrigation.



Don't Forget It!

The Pacific Monthly
for the Pacific Coast

We are doing the biggest business in bona fide paid

subscriptions EVER done by any Western magazine.

If you don't tliink so, we'll send you some statements

that will surprise you, and we'll prove them, too.

We're dead in earnest about this thing, and we propose

to get your business.

HERE'S AN EYE OPENER!
IN SEATTLE, WASH., the Pacific Monthly has the largest

bona fide paid circulation of any weekly or monthly periodical

distributed in the oflfice building- of the city.

The same thing is true of PORTLAND, OREGON.
The same thing is true of TACOMA, WASH.
The same thing is true of SPOKANE, WASH.
The same thing is true of VANCOUVER, B. C.

The same thing will be true of every leading city on the
Pacific Coast.

Our circulation is on the Pacific Coast. If you advertise

in a Coast publication, that is where you want your circulation^

We're out for business, and if you mean business and

want to advertise on the Pacific Coast,

YOU MUST USE

The Pacific Monthly
POR.TLAND. OREGON

In writing advertisers kindly mention I'OkicSTKV and Irku.aTion.



FORESTRY AND IRRIGATION has started a real estate department,
the services of which are offered to all readers of this magazine.
It will endeavor, through judicious advertising and correspondence,

to buy and sell property of every kind. In other words, this depart-

ment will act as an agent in any transactions our readers may have
involving real estate. For this service there will be no charge unless

a sale is concluded, when the usual commission will be expected.

To all interested we would say that it costs no more than the

postage from your end to make known your wants — either to ac-

quire or dispose of property.

PROPERTIES FOR SALE
The following are a few of the most desirable of the properties which

have been listed with our Real Estate Department. They show the

wide geographic range represented in the department, and are examples of

the properties we have on our books. Full information concerning these

and any others which we have will be sent on request.

PENNSYLVANIA
FOR SALE.—A country place at Lewisburg, Union county, Penna. Adjoins on

south the campus of Bucknell University, a natural grove of 27 acres. Thirteen-room
brick house, in good repair ; barn for horse and cow ; fourteen acres of ground, four in

fruit and garden, overlooking the valley of the Susquehanna for 60 miles ; seven counties
visible from front porch ; scenerj' equal to any on the Hudson ; climate that of central

Pennsylvania ; no malaria ; home sheltered from winds ; many conveniences ; free deliv-

ery of mail, mountain water in the house, gas, electricity. Seven churches in town.
Educational advantages unsurpassed ; Bucknell Universitj- (co-educational) has 624
students and is growing rapidly ; students can do two years of professional work. Acad-
emy and seminary for pupils too young for college. Price, $12,000.

NEW JERSEY
FOR SALE.—Fifty acres of land in Atlantic county. New Jersey, on the Great

Egg Harbor River, one mile south of May's Landing, the county seat. Fine cedar and
pine woods. Excellent boating and sailing. Short run by boat to Ocean City and At-
lantic City. Fine fishing and hunting Property consists of point extending out into

the river. Soil sandy, but excellent for small fruits, sweet potatoes, melons, and poultry,

especially water fowl. Price, $15 per acre. Terms easy.

VIRGINIA
FOR SALE.—An excellent farm in Fauquier county, Virginia, 3 miles from War-

renton, and only '/< mile from railroad at IMeetze Station, with post-office, store, freight

depot, etc. Property consists of 147 acres rolling land, with good barn; fences, and out-

buildings
; 75 acres imder cultivation ; 15-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.

Address all communications to

FORESTRY AND IRRIGATION
REAL ESTATE DEPARTMENT ATLANTIC BUILDING, WASHINGTON, D. C.

In writing advertisers kindly mention Forestry .\nd Irrig.\Tion.



I PROPERTIES FOR SALE I
X X
|. NEW YOR.K :::

J. FOR SALE.—About 690 acres of unimproved land in the central part of Long X
*l* Island (Suffolk county, N. Y. ), within 60 miles of New York City, and 2)4 miles from •!•

•*{•• railway station, on the Long Island Railway. V
*J* Part of an old estate, and has never been under cultivation. Adjoining tracts have X
-»*« made excellent farming land. vSoil is sandy, drainage good ; no swampy land ; well •
*j* wooded, chiefly with pine. As the property stands it would make a good game preserve, V
*J* or could be made productive bj- suitable foresting. %
^h Price, $10 per acre. An excellent investment for one who would develop the
-y property, as it would double in value in a few years. *•

4: WYOMING %
*l* FOR SALE.—Ranch of 415 acres, situated in the sovithern part of Carbon county, *f
*t* Wyoming, 10 miles from the great copper mining district of Encampment, Wyo. Lo- I^»

-» cated on Beaver Creek, a tributary of the North Platte River. In cattle section ; fine open
'Y range for cattle and horses. No sheep within thirty miles. Only three miles to timber

; V
*:* one mile from school and church ; iX miles to country store and post-office ; daily mail ,t,

v» by stages.

This ranch is under fence, with the exception of 100 acres ; 260 acres under irriga- y
*t* tion ; 85 acres in Timothy and Red Top ; 45 acres in Alfalfa, the rest in grain, potatoes, *:*

Zu and pasture. Good water right for 295 acres ; ditch taken out of Beaver Creek, V mile ..

»! above ranch. A large storage reservoir on the ranch that holds 2,250,000 cu. ft. of water.

Y The water is owned by the land—no tax to be paid any company for the use of the water. *J*

,, Perfect title to both land and water. Good soil and pure water. A
-»> All kinds of small grains, vegetables, and small fruits can be raised, and all pro- *f
"*•* duce finds ready market and good prices. *:*

"X Comfortable log buildings. Ranch will yield from 200 to 235 tons of hay this .
-»! season. y
Y Price—$35 per acre for irrigated land

; $4 per acre for grazing land. Terms easy. *t*

*J* Will give possession at any time to purchaser paying reasonable price for the crops.
.J.

"X FOR SALE—.Wyoming cattle ranch, near Saratoga, in the valley of the North ,t,

» Platte, 1,880 acres deeded land, irrigated and producing crops
;
3,000 acres State leased !

Y lands adjoining
; 5 miles fencing. Finest summer range in the foothills of the moun- Y

X tains, where stock prosper and grow. Plenty of shade, grass, and pure running streams *t*

A of water Fine ranch buildings. Modern 9-room log house, corrals, stable, shop, with »
"Y water-power for grinding sickles. Priority water rights. Good neighbors, school, and Y
_X church. Will sell low, or will rent to capable party for term of years. Profitably oper- X
|. ated for 17 years. Stocked with Hereford cattle. Price, $30,000. ..

^!* TENNESSEE
.X FOR SALE —167 acres in small tracts to suit purchasers ; within 3^ mile of Nash- »
•j» ville ; consisting of fertile land suitable for market gardening, and will produce good
Y crops of vegetables without fertilizer of any kind. Two electric lines have been surveyed *f

X through this place, and cars will probably be running within twelve months. There are
**

some improvements, ranging in price from I300 to |5,ooo. Price, $250 per acre, unim- •!•

Y proved ; where there are improvements a fair price will be added for same. Terms, one- *•*

;X third cash, balance in i, 2, and 3 years. ,,

*:* FOR SALE.—100 suburban lots, 50 x 150 feet, near Nashville, Tennessee, at |6o *j*

^» per lot. A fine opportunity for investment. Terms, one-third cash, balance in i, 2, and >
3 years. *:*

X DISTRICT OF COLUMBIA t:!

•\* FOR SALE.—A handsome dwelling in the most desirable residence section of *•

_^:* Washington, D. C. The house is a white stone front, with three stories and basement ;

*:*

4» lot 20 X 75 ; situate on corner of alley. Basement contains kitchen, pantry, and furnace- <•

room; parlor floor has drawing-room, dining-room, and butler's pantry; second and *
^:* third floors contain four large bed-rooms, two hall bed-rooms, bath, and hall closets. X
^, Price of this property, 1 13, 000. »»

.X Address all communications to X

I FORESTRY AND IRRIGATION |

4 REAL ESTATE DEPARTMENT . . . ATLANTIC BUILDING, WASHINGTON, D. C. t
;?: i^i

In writing advertisers kindly mention Forestry and Irrigation.
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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 aptual 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
measvure 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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NEWS AND NOTES.

A Pointer for The Eleventh National

the Irrigfation Irrigation Congress will

Congress. meet at Ogden, Utah,
September 15-18, fuller

announcement of which is given on
page 452 of this issue. The questions
to come before this congress are matters
of vital concern to the entire nation.

There will be reports from experts in

the lines of irrigation and forestry, dis-

cussions of legal complications arising

in the field of irrigation, the application

of the provisions of the National Irri-

gation Act, and the important question
of colonization. The open discussion
of these topics will undoubtedly be of

great value. But an omission, an un-
intentional one we trust, is that no direct

reference has been made in the prelimi-

nary program to the question of the
repeal of the existing land laws. If the
National Irrigation Act is to bring that
measure of value in the development of

the arid regions that its framers in-

tended, if the development of the West
is to proceed steadily and along safe

lines, the Desert lyand Law, the Timber
and Stone Act, and the commutation
clause of the Homestead Act must be
repealed. At present much of the land
that can be made valuable through the
carrying out of the provisions of the
National Irrigation Act is being gob-
bled up by speculators, in many cases

fraudulenth\ If this is allowed to con-
tinue, the very purpose of the National
Irrigation Act, the providing of homes
for the small settler on the public
domain, will be defeated. The Eleventh
National Irrigation Congress ow^es the
movement for the repeal of the land
laws a hearty indorsement. If only
this is done by the congress, it will be
a decided success. To fail to do it is

an acknowledgment b}- the delegates to

the congress of their ignorance of the
real needs of the West, or acquiescence
in the stealing of the public lands that
is going on at an alarming rate under
the present laws.

J*

Eastern Interest While on the subject

in Repeal of of the repeal of the

Land Laws. existing land laws it

might be well to remind
readers of Forestry and Irrigation
that this is by no means a question for

w^estern people only. The disposal of the

remaining public domain is a problem
of grave importance to every section of

the country,.and every patriotic citizen

owes it as his duty as such to take an
active interest in its solution. The
public lands, the only outlet for our rap-

idly increasing population, are being
gobbled up by speculators. The result

will be that soon the only valuable lands

for settlement will be in the hands of

speculators, who will hold them at such
high prices as to discourage small set-

tlers, or they will go to make huge
ranches and landed estates, thus pre-

venting full settlement and development
of the West. This acquiring of lands is

being done in a manner so glaringly

fraudulent as to make the rottenness of

some of our municipal governments seem
mild in comparison. The land laws have
been so perverted from the original in-

tent of their framers that they have
become a positive menace to the coun-

try. The article elsewhere in this issue

by William E. Smythe on '

' The Home-
maker or the Speculator '

' points out

ver}' forcibly the dangerous position

the nation is drifting into on the public-

land question.
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The land-grabbers are very wide
awake, while the general public is not,

and the danger is that it may not be
until too late. The remedy rests with
Congress, and Congress will not act

until public opinion insists upon its

acting. The efforts thus far made in

Congress looking to a cure for this evil

have been thwarted by the friends of

the speculators in Congress, who are at

all times very active. The land laws
should be repealed along the lines laid

down by President Roosevelt in his mes-
sage to the last session of the 57th Con-
gress. The time to act is now.

Kicking: In Wyoming certain

About Forest residents are howling
Reserves. loudly against the ex-

tension of the bounda-
ries of the Yellowstone Forest Reserve.
They protest that the extension of the
reserv^e interferes with the pasturing of

their sheep and cattle, and that the
live-stock industry in this section is thus
greatly retarded. Their protests smack
a good deal of the ignorance of the real

object of setting aside forest reserves
that has been heard in other sections of

the West. The reserves are made to

furnish timber and to conserve water.
It is not meant that the public domain
shall be given over to large cattle and
sheep ranchers to the exclusion of the
balance of the people. And this is

exactly where the protest originates.

Long and unrestricted use of the public
lands for private interests has bred a
class who have no respect for the law,
and who oppose the government in every
step it makes in trying to administer
the remaining public resources for the
benefit of all the people. A favorite
trick of this class to cover their designs
is to shriek out against the supposed
injustice that forest reserves do to the
small settler. This is highly ridiculous,

for were the small settler where the
average large rancher wished him, he
would need the sympathy and help of
all of us.

That the forest reserves are of great
value in preserving the water and tim-
ber resources of the West is indisputable.

Considering the great area they cover

and the number of people they affect,

the amount of inconvenience they cause
is unusually small. The rules govern-
ing the reserves are liberal. They allow
settlers a reasonable amount of free

timber ; mineral claims may be devel-

oped, and the owners of agricultural

lands within the borders of reserves

are protected. Grazing also is per-

mitted under proper restrictions in

nearly all the reserves. But the govern-
ment is breaking up the stealing of

timber as a business and the fencing of

public grazing lands b}' ranchers. This
brings the bulk of the opposition to for-

est reserves.

President Roosevelt, in increasing the

reserves, is merely carrying out the
policy of every Executive since the in-

auguration of the forest reserve policy

under President Harrison. He has a
more intimate knowledge of the condi-

tions and needs of the West than any
previous Executive, and for this very
good reason his work along this line

will be of greater value.

Take away the howl of the '

' graft-

ers" and the opposition to forest re-

serves will crumble. A perusal of the
Forest Reserve Manual issued by the
Department of the Interior by any fair-

minded person will convince them of the
fairness of the government's side of the

matter.

"Want Forest In striking contrast to

Reserves. the foregoing claims
that forest reserves are

ruining their country is a petition re-

cently received by the Department of
the Interior. This petition, signed by
95 per cent of the male residents of the
Teton Basin, lying in Fremont and
Bingham counties, Idaho, and just out-

side the boundaries of the much criti-

cised Yellowstone Forest Reserve, asks
that this region be set aside as a forest

reserve.

The petitioners give as reasons for

their request that reckless lumbering is

ruining both old and young timber,

overgrazing is having a decidedly bad
effect on w^ater supply, and that herders
have been responsible for forest fires

that have done great damage to the



1903 FORESTRY AND IRRIGATION 421

timber and water resources of the

region.

A second petition, signed by practi-

cally all the settlers of the region, calls

for the establishment of a forest reserve

in certain mountain lands known as the

Shoshone Range in Cassia county, south
central Idaho. Here, too, the timber
resources have been recklessly treated

and are rapidly nearing an end, while
at the same time the water supply of

the region is seriously threatened. The
petition is accompanied by a plot of the

lands which are asked to be reserved
;

they include about 185,000 acres.

Sound Advice. The following sensible

advice to its readers is

given by the Saratoga (Wyo.) Sim,
one of the most ably edited news-
papers in the state :

"Gentlemen, when you get done
howling over the forest reserve ques-

tion, suppose you take up something
else just for a change. The forest re-

serves will, no doubt, be modified and
made to comply as nearly as may be

with the timbered area, for really the
government is not interested with any-
thing else. When that is done, and
done properly, rest assured that the
forest reserve is there to stay. And
you can rest assured of another thing

—

that the government is not going to

allow the reserves to be turned into

pasture lands for the benefit of stock-

men. The government is setting aside

these reserves for the purpose of pre-

serving the timber on them, in order to

hold the snow to make water for irriga-

tion purposes, to carry out the great
plan inaugurated when the irrigation

bill was passed. The government (and
every sane person) recognizes the fact

that it is the man who builds ditches

and plants alfalfa, grain, and vegetables
that is the bone and sinew of the coun-
try, and it is for the home-maker that
all of this forest reserve and irrigation

work is being done, and not for the man
who travels in a sheep wagon here and
there over the country or roams the
land with a round-up wagon and a band
of cowboys. Howl as much as you have
a mind to, but you will find in the end

that the President knows exactly what
he is doing and why he is doing it."

A New Use A new use for forest

for Forest reserves has been dis-

Reserves. covered in Wyoming by
way of New York. In

the August number of the North A7neri-

can Rcvieiv there is an article on "Ag-
gressive Forest Reser\'ation," by James
P. Kimball. The author of this article

has large ranching interests in the re-

gion of the Yellowstone Forest Reserve
in Wyoming, and he resents very bitterly

the extension of the boundaries of this

reserve, even though the government is

reserving its own land. Not so long ago
the Department of the Interior refused

to eliminate a large tract of land from
the Cascade Forest Reserve in Oregon
which would have benefited a certain

mining company in which Mr. Kimball
was deeply interested. So much for

Mr. Kimball and his reasons for writing

an article objecting to the forest-reserve

policy of the government.
The North Atnerican Revieiv is devoted

to the discussion of the world's great

questions, if we are to believe some of its

advertisements of itself. But as deeply

as Forestry and Irrigation is inter-

ested in forest reserves and all matters

relating to our forests, we cannot see

that the ground covered by this article is

so important as to give it a place among
the contributions of

'

' the earth's intel-

lectual leaders.
'

' Further, it is not the

editor's keen interest in forest matters

that decided him in selecting this article

for publication. As Mr. Kipling says,
'

' that is another story.
'

'

The editor of the North American Re-

vieic is at the head of a well-known pub-

lishing house, and he directs several

other publications, notably Harper's

Weekly. He is backed by, and owes
allegiance to, large moneyed interests

that are hostile to President Roo.sevelt.

Under pretended friendly guise his pub-

lications have been carrying on a very

contemptible campaign, trying to arouse

feeling against the President. Any per-

son who knows the situation and has

read Harper's Weekly the past few
months understands this full v.
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And here is the kernel of the little

story : Mr. Kimball collided with the

government while it was making forest

reserves—once, twice. He was pro-

voked and immediately set down his

opinions in an article under the title

mentioned. We are read^^ to say that

it is a well-written article, though dis-

agreeing decidedly with the contents of

it. The writer knew of the attitude

of Colonel Harvey's publications and
picked them out as the most likely place

to get a hearing.

Colonel Har\^ey, reading this article,

found that it talked much of the
'

' cult
'

'

of forest preservation, whatever that

may mean. It charged the government
with setting up a large game preserve in

Wyoming and in harassing the people in

the name of the "cult." And all this

was aided and abetted by the President.

Colonel Harvey knew nothing of the

sheep raising and mining business that

had prompted the supposedly righteous

wail from the Wyoming man. But
here seemed a chance to hurt the Pres-

ident with his western friends, and the

article was used.

Forestry and Irrigation is not a

political journal ; moreover, it does not

agree with all of President Roosevelt's

policies, but we cannot refrain from ex-

posing such cheap trickery as the above,

especially when it comes within the field

of forestry. It is hardly what one would
expect from the editor of "A Journal of

Civilization."

Forestry The University of Mich-
School at the igan, at Ann Arbor, has
University established courses in

of Michigan. forestry, the work to be
under the direction of

Filibert Roth, B. S., professor of for-

estry, and Charles A. Davis, A. M.,
instructor in forestry. The university

is to be congratulated on two important
things in the establishment of such a

course. The first is in the selection of

Professor Roth as the head of the new
school, and the second and even more
important is the initial establi.shment of

all work on the basis of graduate study.

Such a step in the beginning assures
real value for the work done by the

school, will give a better training, and
will secure students of broader general

education and of more mature minds
than if the course were made simply a

term of lectures in an undergraduate
year. The two years' graduate study
leads to the master's degree in forestry.

The university is particularly well sit-

uated for forest work, and short trips

either by steam or trolley cars will take

the student to places where all condi-

tions of forest, showing the results of

good and bad management, can be met
with. The university itself has a forest

reserve of over 8,000 acres, and much of

the field-work will be carried on in this

tract. Requirements for admission and
a synop.sis of the courses to be pursued,

together with other information, may
be had by applying to the University of

Michiean, Ann Arbor, Mich.

First Report of The First Annual Re-

Reclamation port of the Reclamation

Service. Service, by Mr. F. H.
Newell, chief engineer,

which will be published as a Congres-

sional document, is about to be issued

by the United States Geological Survey.
In his letter of transmittal the Di-

rector of the Survey notes that the

reclamation law of June 17, 1902, which
is quoted in full, is so general in its

terms that its success or failure may be
said to rest almost wholly upon its ad-

ministration, innumerable details not

being touched upon in the law.

The work of examination and survey
is described by states. In most in-

stances the field-work is still in progress,

and in nearly ever}' locality there are

alternative methods of reaching the de-

sired end, the relative merits of which
cannot be determined until careful esti-

mates have been made. In brief, it

may be stated that work has been car-

ried on in the following localities in the

various states and territories : On Salt

and Gila rivers in Arizona, on Colorado
River in California, on North Platte,

Gunnison, and Grand rivers in Colorado;

on Snake River in Idaho, on the deep-
well problems of western Kansas, on
Milk River in Montana, on the artesian-

well probabilities of western Nebraska,
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on Carson and Truckee rivers in

Nevada, on the artesian probabilities

of central Oregon, on Bear River in

Utah, on Yakima River in Washing-
ton, around Lake De Smet, and also on

Sweetwater River in Wyoming.
At each of the places where systematic

work has been carried on, preliminary

temporary withdrawals of public lands

have been made, but the areas which
may be reclaimed are indicated only in

a general way by these temporary segre-

gations. The final determination of the

reclaimable area rests upon a summation
of all the facts of feasibility and cost, so

that it can be stated only as the last of

a series of estimates.

The impossibility of stating in advance
what lands will ultimately be recom-
mended for reclamation will result in

great disappointment to many persons.

The fact that lands have been tempo-

rarily set aside is, in the eyes of many,
an indication that these lands will be
reclaimed ; and although every attempt
has been made to warn individuals of

the futility of filing upon these lands

under the homestead law, they persist

in taking up the land on the bare possi-

bility that the surveys and examinations
will ultimately show it to be reclaim-

able. It is an unfortunate condition,

which apparently cannot be corrected

at present.

Forestry TheUniversity of Maine,

at the at Orono, offers during

University the spring term of the

of Maine. second year courses in

practical farm forestry,

including the production of wood crops

on the farm, the utilization of waste

places, the management of thewoodlot.

Courtesy U. S. Department of Agriculture

IRRIGATION COMMUNITY IN VALLEY OF VIRGIN RIVER, UTAH, SHOWING TOWN OF

ROCKVILLE AND FARMING LANDS.
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the effect of grazing, and the control of

fires. The terrible losses suffered by
Maine this spring from forest fires

point to the fact that the state needs a

vigorous forest policy to protect her

greatest source of wealth.

The Truckee Although there has been

Valley Irriga- • no necessity for as many
tion Project. preliminary steps, and,

from this cause, less gen-

eral comment on the Truckee River pro-

ject to be undertaken under the provis-

ions of the national irrigation act, still

that project is in many ways farther

advanced than any of the others. It

has been more fortunate than the other

four proposed national irrigation ven-

tures from the fact that there was less

deeded land lying under its proposed

canals, thus making it far easier to adj ust

land matters. It is predicted that this

reclamation scheme will more than
double the population of Nevada, and
bring a class of home-builders who will

do much for the welfare of the state, in-

stead of merely extracting the mineral

wealth and having their homes and
general interests elsewhere. The con-

tract for canal construction was awarded
to Charles A. Warren & Co., of San
Francisco, and the E. B. and A. L>.

Stone Company, of Oakland, Cal., the

lowest bidders. It is proposed to take

1,400 cubic feet of water a second from
the Truckee River about 30 miles east

of Reno, Nevada, and divert it by means
of a canal 32 miles long, with laterals ex-
tending over some 300,000 acres of land.

This will accommodate from 30,000 to

50,000 settlers, and under the admin-
istration proposed by the United States

each one will be assured of water and
at a rate not to exceed $2 per acre a year.

This is the first definite action taken
by the Interior Department looking to

actual construction under the reclama-
tion act.

California The lectures on forestry

Summer held at Idyllwild, San Ja-

School of cinto Mountains, River-

Forestry, side county, California,

during the past month
were well attended, and accomplished

much in the way of properly defining

the difference between arboriculture and
silviculture, or between aesthetic and
economic growing of trees. The forest

lesson of most importance to the state

of California, and particularly to the

southern part of that State, is concerned
directly with the water supply for irri-

gation, and on that account there is great

interest in the work of forest preserva-

tion and reforestation now being carried

on by the Bureau of Forestry.

The regular lectures were under the

auspices of the University of California,

and were given by Dr. Willis ly. Jepson,
of the department of botany, and Pro-

fessor Arnold V. Steubenrauch, of the

department of agriculture. The former
discussed the life histories of several

trees and of those peculiar to California,

and the latter took up questions of

forestry. In addition to the regular

courses, there were several lectures by
Ralph S. Hosmer, of the Bureau of

Forestry, who is investigating the forest

resources of southern California. T. P.

Lukens, of Pasadena, an agent of the

Bureau, who is greatly interested in re-

foresting the mountains near the south-

ern California orange groves, spoke of

the work he has done toward reforesta-

tion and the measures which should be
generally recommended.

In this connection it is interesting to

note that five members of the Bureau of

Forestry are investigating conditions on
Mt. Lowe and the surrounding moun-
tains to find out the best trees for re-

foresting the bare slopes which have
been swept by fire. They will probably
establish a forest tree seed nursery near
Pasadena, in order to set out seedling

trees, which they have found to be better

than "in place" planting of seed.

Much attention is also being directed to

the matter of prevention of forest fires.

California The past few months have
Irrigation been notable for an in-

Plans. creased activity in irriga-

tion projects for California,

and a number of new ventures have been
started, while old companies have been
rejuvenated and have entered the field

again, better prepared for service than
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before. The old Central Canal, the

largest venture now on foot in Califor-

nia, has been the scene of a large part

of this irrigation renaissance, after the

part of the work which had been com-
pleted had been lying idle for nine years,

owing to litigation. A company has

recently been incorporated to carry the

work to completion, and the canal when
finished will irrigate some 400,000 acres,

lying not alone in Glenn and Colusa

counties, but also, under plans which
have just been formulated, in Yolo and
Solano counties. Under this canal is

the great Glenn ranch of 40,000 acres,

most of which is now being subdivided

and sold in lots of from 40 to 160 acres.

The Modesto Canal, in the San Joa-

quin Valley, is now practically com-
pleted, and will make diversified farming

possible in a region where great wheat
farms depended on natural precipitation.

Now the large tracts will become small

holdings, and the way will be opened

for a larger agricultural population in

the great central valley of the state.

This canal, with the Woodbridge and

Stanislaus canals, will do a great deal

toward the development of the interior

of California.

Articles of incorporation have been

filed at Chico, California, for the Butte

County Canal Company, which will irri-

gate about 20,000 acres of land in Butte

and Sutter counties with water taken

from the Feather River, near Oroville.

The incorporators are J. P. Clark, of

Fresno ; A. K. Whitton, of San Jose
;

D. C. McCallum, of Oroville, and Wil-

lard Sheldon, E. A. Bridgeford, C. M.
Wooster, and M. S. Sheldon, of San
Francisco. Application has already

been made and contracts signed for the

first water rights under the canal.

Among other irrigation matters of

importance to the state at the present

time are the changes indicated in the

following : The bonded indebtedness of

the city of Tulare and about 35,000

acres adjacent to it on account of irri-

gation water will be settled by a com-
promise on payment of $270,000 by
September i . As most of this money
has already been secured and deposited

for the purpose, the liquidation is as-

sured, and there are already signs of

a reawakening in the district. The
Spreckels Company contemplates the
installation of a pumping plant and
canal system in the Salinas Valley sugar
beet district, which will bring under
irrigation 5,613 acres of the most fertile

land in the valley. This venture is to

extend the area in sugar beets, and will

depend on the wishes of the land- owners
as to whether it will be carried out or

not. But as it will provide for a sure

crop and for a certain home market for

the same, there is no doubt but what it

will be put in operation. The water in

the Hemet Eake reservoir, which comes
from perennial streams in the San Ja-

cinto Mountains, is higher than ever

before, and during July was 105 feet

deep before serious drains were made
on it for irrigation. It is supposed that

there will be a large reserve supply left

after the irrigation season is over, so

that even with an unusually dry year
following this, the lands under its canals

will not suffer. Heretofore the Hemet
Water Company has not had a partic-

ularly profitable existence, and it is

stated that its receipts were, last year,

$8,000 less than the cost of maintenance.

That it is beginning to prove profitable

is shown by the fact that the tax assess-

ment on the property has been mate-

rially increased.

Eakeview, a Riverside county colony,

has developed a fine supply of water
from wells which will supply all the

needs of the area under the colony's

tract, 8,600 acres of which are irrigable.

In drilling one of the wells here a Cot-

tonwood log was struck at a depth of

144 feet, and shortly before this a num-
ber of pine cones were brought to the

surface. The rehabilitation of the Bear

Valley scheme has already been noted,

and the work of organizing the water

users' association, which will bring this

venture to a successful issue after many
years of failure, is progressing smoothly

and rapidly. The San Jose Water Com-
pany will construct a big reservoir near

Wrights, in the Santa Cruz Mountains,

to supply water for domestic and irriga-

tion uses. A large tract of land at Rio

Vista, near Suisun, has been bonded by

a syndicate which announces its inten-

tion of spending $1,000,000, if neces-
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sary, in reclamation, most of it to be in

the way of drainage. The soil is mar-
velously rich, like that on Bouldin

Island, which has made the asparagus

industry of that place famous.

Impressions William A. Dempsey,

of Philippine writing to the Oregon

Forestry. Tiiuberman from Ma-
nila on lumbering in the

Philippines, makes the following com-

ment on the work of the forestry bureau:
'

' While in Manila I called upon
Capt. George P. Ahern, chief of the for-

estry bureau, and was much pleased to

learn of the work being done under his

direction. From him I learned that the

insular government, through his depart-

ment, would grant concessions to cut

timber upon payment of royalty, the

official in charge selecting such trees as

they would allow the logger to cut.
'

' Captain Ahern is very enthusiastic

in his work, and I am sure he would
place the records of his department at

the disposal of any lumberman desiring

information regarding the Philippine

forests.

"As it is their intention to perpetuate

their forests by supervising the cutting,

to that end they will require a corps of

trained men who have made forestry a

study. At present they feel the need of

experts, but this demand will soon be
supplied from the American colleges,

several of which are training students

for this special work.
'

' Under this system loggers and mill-

men cannot acquire title to land, and
they are prohibited from denuding it of

timber. In short, they cannot cut any
trees except those bearing the official

mark. They might install their log-

ging plants, make roads and landings,

and then learn that the amount they
could get from a given area would not

be sufficient to j ustify them in operating.

I believe, however, that this element of

uncertainty will be removed when they

have at their disposal enough men and

money to enable the bureau to make
an accurate survey of the timber lands

and to estimate the amount of timber

thereon.
'

' While these restrictions are sure to

keep American capital from seeking

timber investments in the islands, at

least for a time, I am persuaded that

they are wise and have for their pur-

pose the conservation of the forest area

of the country. This is a matter of

great importance, for every agricultural

product of the country requires moist-

ure or shade, and the indiscriminate

cutting of timber would in time se-

riously affect the production of hemp,
tobacco, copra, and sugar, all of which
require a regular supply of rain, and
the hemp must have shade as well.

"On the whole, I am convinced of

the good work being done by the for-

estry bureau, and I am informed that

its system is so perfected and extensive

that they can furnish statistics of the

amount of timber cut, and as the tim-

ber is classified in groups, they can

segregate the total into the quantities

of the several varieties, and can readily

determine the amount of each variety

of wood cut in a province or district.

All this information will be of inesti-

mable value to the future lumberman
of the islands.

'

' In connection with the bureau they

have a laboratory where tests of Phil-

ippine woods are made, and although

unable to witness the tests, I was sur-

prised to see the many fine qualities of

the wood when brought out by native

workmen under the direction of Amer-
ican superintendents. Here w^ere sam-
ples of nearly all of the merchantable
woods of the archipelago, and the finish

given them by Americans showed plainly

the possibilities of the woods when they

finally reach the markets for which they

are adapted."

mmmmm
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HON. EDWARD A. BOWERS,

SECRETARY OF THE AMERICAN FORESTRY ASSOCIATION.

HON. EDWARD A. BOWERS, Secretary of the American Forestry Association, who is

in charge of the active campaign now being carried on by the organization to extend its

membership and influence, is unusually well qualified for this position, both by inclina-

tion and experience. He is a native of Connecticut, and received his education at Yale
University, graduating from the academic department in 1S79 and from the law school in 1881.

Mr. Bowers, in addition to winning marked success as a lawyer, has had an enviable record

in the public service. In 18S6 he was appointed by the Secretary of the Interior a special

inspector in the public land service, in which work he was engaged until 1889, when he resigned.

On March 31, 1893, he was appointed Assistant Commissioner of the General Land Office, a

position he filled until June 12, 1895, when he resigned, later being appointed Assistant

Comptroller of the Treasury.
Mr. Bowers has long been deeply interested in the forest problems of the United States.

His connection with the public land service afi^orded him unusual opportunities for studying
the forest questions of the public domain. He has traveled in and studied the forest systems

of Europe, and has thus acquired an intimate knowledge of the main features of the subject.

Mr. Bowers has been activeh' identified with the American Forestry Association since 1S89.

He was Corresponding Secretary in iS9o-'9i, and has been a member of the Executive Com-
mittee and Board of Directors since 1893. In March of this year Mr. Bowers was elected

Secretary of the Association, and is devoting much time and energy in furthering its aims. He
is a pleasing and convincing speaker, and with his deep knowledge of and interest in forestry

is rendering the Association valuable service. Mr. Bowers' home is in New Haven, Conn.,

where, in addition to his law work, he is a lecturer in forest administration and law at the Yale
Forest School.



THE AMERICAN FORESTRY ASSOCIATION
MEETING.

THE SUMMER SESSION AT MINNEAPOLIS WAS
ONE OF THE BEST ATTENDED AND MOST
INTERESTING HELD BY THE ASSOCIATION.

THE American Forestry Associa-

tion met at Minneapolis August
25-26, and devoted a large part of its

sessions to the consideration of forest

problems which directly affected the

State of Minnesota. Many of the

papers provoked warm discussion, and
altogether much of value was elicited

from the points of view of the various in-

terests represented. The attendance at

HON. JAMES WILSON, SECRETARY OF AGRICULTURE AND
PRESIDENT OF THE AMERICAN FORESTRY ASSOCIATION.
HIS ADDRESS WAS A NOTABLE FEATURE OF THE MINNE-
APOLIS MEETING.

(428)

the several sessions was large and thor-

oughly representative. A number of the
leading lumbermen of the State were
present and took part in the discussions.

There was a noticeably large attendance
of ladies, many of them members of the
Federation of Women's Clubs, who took
such an active part in the agitation for

a national forest reser\^e in Minnesota.
Gen. C. C. Andrews, State Fire

Warden, made the ad-
dress of welcome. Im-
mediately following that
came a spirited discussion
over the points brought
out by a paper on '

' The
Effect of the Chippewa
Forest Reserve on the
Locality,

'

' by Herman H.
Chapman, superintendent
of the University of Min-
nesota Experiment Farm'
at Grand Rapids, in which
he stated that lands which
grew Jack Pine and Nor-
way Pine were generally
unfit for agriculture, be-
ing too sandy and requir-

ing too much artificial

fertilizing to make them
paying farm properties.

This discussion was par-
ticipated in by A. G. Ber-
nard, of Cass Lake ; Prof.

Filibert Roth, head of the
school of forestry of the
Universit}' of Michigan,
and by R. L. McCormick,
president of the Missis-

sippi ValleyLumbermen's
Association, which organ-
ization met in Minneap-
olis at the time of the
American Forestry Asso-
cition's convention.
W. B. Douglas, Attor-

ney General of Minne-
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sota, presented a paper on
"State Parks and Their
Relation to Forestry , "with
special reference to the

work which had been done
toward reforesting the It-

asca State Park, of which
he is the custodian. Dr.

C. A. Schenck, forester for

the \'anderbilt estate at

Biltmore, N. C, and di-

rector of the Biltmore For-

est School, presented a

paper on '

' Financial Re-
sults at Biltmore," inter-

esting in its setting forth

of the possibilities of pri-

vate forestry.

The afternoon session of

Tuesday, the 25th, began
with an address on the
'

' Progress of Forestry in

Michigan," by Edwin A.
Wildey, member of the

Michigan Forestry Com-
mission; this was followed

by a paper on '

' Forestry

Courses in Agricultural

Colleges," by Prof. S. B.

Green, head of the de-

partment of horticulture and forestry

at the University of Minnesota. Prof.

Ernest L. Bruncken, in charge of

courses on Forest Law and Forest Eco-

nomics at the Biltmore Forest School,

and formerly a member of the Wisconsin
Forestry Commission, read a paper on
*

' Taxation ; Its Effect on Private For-

estry," in which he advocated some
needed reforms.

On Tuesday evening, August 25, the

delegates were given a reception at the

Commercial Club, among those present

being Governor Van Sant and President

Northrop, of the University of Minne-

sota.

The Wednesday morning session was
more largely attended than the others

on account of the interest which at-

tached to the paper by Eugene S. Bruce,

lumberman of the Bureau of Forestry,

on the
'

' Work and Policy of the Bureau
of Forestry on the Minnesota National

Forest Reserve." In this address he

told of the difficulties the government
had encountered in making the forest

THE BACKWARD BOY : I'VE NEVER HAD MUCH USE FOR
SCHOOLMARMS BEFORE, BUT PERHAPS I SHAI^L LEARN
SOMETHING FROM YOU.—ST. PAUI. "PIONEER PRESS.''

reservation authorized under the Morris
act, and gave a detailed history and
description of the reserve. He said that

the 5 per cent of merchantable timber
to be left on the land was too low a

limit, and that 25 per cent would give

better results. The paper had a great

deal of interest and value, especially to

those who were directly interested in

lumbering the tract under government
contracts. Secretary Wilson attended

the session, but declined to preside on
the plea that he had come to learn,

rather than to direct things. Several

miscellaneous matters came up at this

time, including an invitation from Chat-

tanooga to hold the next meeting there

in order to stimulate the movement for

a national Southern Appalachian forest

reserve. B. A. Fowler, of Phoenix,

Ariz., was appointed a delegate to the

National Irrigation Congress to be held

at Ogden, Utah, in September. Follow-

ing this there was a general discussion on
the points brought out by Professor

Bruncken's paper of the day before, and
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all who spoke, including Dr. Schenck;
Dr. Folwell, of the University of Minne-
sota; George K. Smith, of St. Louis,
Secretarj^ of the Southern Lumber Man-
ufacturers' Association, and R. L. Mc-
Cormick, opposed the whole idea of tim-

ber taxation as at present administered.
Then followed the paper of B. F. Nel-
son on "A Lumberman's Idea of Refor-
estation," and after that T. B. Walker,
of Minneapolis, addressed the meet-
ing on '

' Our Past and Future Forest
Policy." As both of these latter ad-

dresses were by practical lumbermen,
the Wednesdaj^ morning session was
notable as being given up entirely to

the lumber interests in their relation to

the forest movement.
The Wednesday afternoon session

was marked by several important papers

,

starting with one by Prof. Filibert Roth,
director of the School of Forestry of

the University of Michigan, on the
'

' Possibilities of Reforestation in the
White Pine Belt." This was followed
by an address on " The Future of Our

National Forest Reserves," by Hon.
Edward A. Bowers, Secretary of the

association. He spoke of the better

understanding among the people gen-
erally as to the purpose of the forest

reserves, particularly in the West, where
their situation at the headwaters of im-
portant streams gave them value on ac-

count of the needs of irrigation. Prof,

C. W. Hall, of the University of Min-
nesota, spoke on the '

' Geographical
Features of Water Control in the Upper
Mississippi Valley." Prof. L. H. Pani-

mell, of the department of botany of

the Iowa State Agricultural and Me-
chanical College, discussed '

' Some
Forest Conditions in Western Wiscon-
sin," and he was followed by Dr. B. E.
Fernow, whose address on '

' Needs of

the Hour '

' closed the sessions. He
said that the principal needs were the
realization by legislatures and oflBcials of
the immediate seriousness of the forest

situation, the establishment of well or-

ganized forestry bureaus in all States,

and, above all, an efficient fire police.

GENERAL C.

SKETCHES MADE AT AMERICAN FORKSTRV ASSOCIATION MEETING.—FROM MINNEAPOLIS
" JOURNAI,."
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AT THE RECEPTION BY THE COMMERCIAL CLUB ; SEVERAL PROMINENT DELEGATES AS THEV

APPEARED TO ARTIST FRANK WING OF THE MINNEAPOLIS "JOURNAL."

On the evening of Wednesday, Au-
gust 26, Secretary Wilson addressed a

mass meeting at the Plymouth Church.
This address was on the general subject

of " Forestry," and designed to give his

listeners a correct notion of the work
being done by the Bureau of Forestry
and by all who are interested in forest

extension and preservation.

A gratifying feature of this meeting
was the attitude of the press of the
" Twin Cities" especially, and of even
more remote places. Excellent and

accurate accounts were given by, the

St. Paul Pioneer Press, the Minneapolis

Journal, The Times, the St. Paul Globe,

The Despatch, and others. Many gave

important editorial comment, marked
not only by a genuine interest in the

subjects presented at the meetings, but

also by an evident knowledge and con-

viction on the several points under dis-

cussion.

Future issues of Forestry and Ir-

rigation will contain addresses deliv-

ered at this session.



FORESTRY ON THE FARM,

THE VALUE OF THE FARM WOODLOT AND
SUGGESTIONS FOR ITS MANAGEMENT.

BY

GIFFORD PINCHOT,
FORESTER, U. S. DEPARTMENT OF AGRICULTURE.

BEFORE our ancestors came to this

country forestry had already taken

an important place in Europe. It was
based there entirely on the exclusion of

the farmer from all rights in the forest.

Forest protection arose purely from
game protection, and the farmer was
carefully kept out of the forest. He got

in that way an extreme respect for the

forest and for forest protection ;
and

when the early Pilgrims came over to

America they brought with them the

tradition of centuries of respect for the

forest.

The consequence was that when this

handful of people landed on the shore

of a continent which they did not know
stretched westward for about 3,000
miles, nearly half of which was covered

with forest, one of the first things they

did was to provide for the protection of

trees, for protection to the forest, which
in actual fact was one of the severest

obstacles with which they had to con-

tend. They began passing laws in

Massachusetts, New York, and New
Jersey to prevent the cutting of timber
which might be used for masts. It was
simply a survival of what had come over

with them from the other side. Then,
as there came a better understanding of

their situation, driven into their minds
by their contention with the forest for

the bare necessities of life, the concep-

tion of forestry which until recently

held sway practically throughout the

United States came gradually into be-

ing. The forest was recognized as the

enemy of the farmer, and his whole
effort for man^ years was to get rid of

enough of it to give him a place to raise

his crops.

With that conception of their relation

to the forest, the pioneers pressed west-

ward, and they carried wich them the

American axe, which, so far as I know,
is the most effective tool that man has
yet devised ; and the American axeman-
farmer began getting rid of the forest as

rapidly as possible. Then came slowly

the reaction, the beginning of which we
are feeling now, the reaction in favor of

forest protection, and the destruction

of the forest began to be limited and
controlled, partly by the agitation of the

forest question, but chiefly by the eco-

nomic condition of the nation. This
question, like many others, has its solu-

tion in the economic situation. The
situation in early days was that there

was more timber in the country than
people at the time had any reason to

believe they should need. Timber was
cheap, and much of it had to be got out
of the way to make room for the farm.

For that very reason, until just now, it

was not worth anybody's while to look

to forest protection. The economic situ-

ation was not ready for the agitation

which was being made in favor of it,

and consequently forest preservation

interested very few people and had no
hold whatever on the great body of the

nation. Now we are getting to the

place where it is worth men's while to

consider whether forest protection is not

to the advantage of their pockets.

The essence of forest policy, as we
understand it now, the basic principle

of it in this or any other country, is the

putting of every part of the land to its

best use. That conception controls the

whole forest policy of the national gov-
ernment. It controls, likewise, the forest

From an address delivered before the New York Farmers' Club.

(432)
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policy of a good many of the large land-

holders who are taking up this question,

and in some respects most important of

all, it should control the policy of the

practical farmer on the ground. As a

producer, the farmer is vitally inter-

ested, necessarily, in this point of view
;

as consumer, his conception of the mat-

ter is a totally different one.

First, then, a word as to the relation

of the farmer to the forest as a pro-

ducer. If it be the policy of the farmer

to put every bit of his land to the best

use, it must be his policy to make his

bit of woodland as productive to him as

possible, and usually in one of two
ways—either by giving him his mate-
rial for fence posts, building materials,

and cordwood, or by yielding its money
equivalent. The farmer, as a rule, is

not interested in his woodlot as capital;

he does not care especially what the

interest on his capital thus invested

amounts to (that is for the lumber com-
pany) ; the farmer thinks that his wood-
lot must either give him as much usable

material as possible or the largest re-

turn in dollars and cents. He takes up
the question usually from the point of

view of immediate profit, and he begins

to cut his woodlot in order to get from
it what he most immediately needs, and
usually that is his cordwood, his fence

posts, and timber for his house or his

barn. He goes at it generally in the

wrong way, because the material he
needs is usually the best material on
the ground. The farmer wants straight

timber, his wife wants clean split stuff

for the stove, and he himself wants
rails that will split easily. So he takes

the best there is. The result is shown
over thousands of square miles in wood-
lots producing a very small fraction of

what they might easily yield.

It is one of the most difficult things

to give more than general directions for

handling woodlots unless you go on the

ground and see what they need. The
forester who attempts to give advice as

to handling any tract that has been cut

over in this way has a piece of work on
hand very much like that of a doctor,

and he is constantly obliged to compro-
mise with the things he would like to

do, because of mistakes already made.

There are, however, certain general
directions which may be very briefly

touched upon.
The first is, in cutting out your wood-

lot, take the bad trees and the trees of

the kinds that you do not want repro-

duced. The composition of any piece

of forest is necessarily determined by
the seed trees which produce the trees

from which it grew. It is perfectly

obvious that if you want White Oaks in

your woodlot, you must leave the White
Oaks and cut out the other trees. The
selection of the best and most useful

species by the farmer has led to very

serious deterioration in the character of

the woodlots over the eastern parts of

the United States. As I came across

by rail from San Francisco a little while

ago, I was immensely struck by the

wretched condition of the woodlots
along the line of the railroad. Every-
where the best timber had been cut.

The wood had been taken out almost

entirely without regard to the future

crop, and, as the leaves were off, I could

see the extremely poor and unproductive

condition of a great majority of the

woodlots along the road. This matter

is of enormous importance, because be-

tween one-third and one-half of the forests

of the United States is in the hands of
farmers, and depends for its preserva-

tion and right treatment on the point of

view that the practical farmer takes of

the handling of his woodlot.

Having stated these obvious things

about selection of species, the next
thing is the choice of the individual

trees. Pay no attention whatever to

the distribution of the trunks on the

ground. It makes no difference that

the intervals between the trunks of the

trees are unequal. A tree's health is

almost entirely determined by the

crown, and that is the place to look in

deciding what trees to take and what to

leave, remembering always that the

more valuable kinds of trees are to be

left for seed and the unsound trees taken

out everywhere. The place to look is

at the crown. Select your trees so that

what remain will be so spaced that each

one will have the best possible amount
of growing space.

In a growing forest it is not less un-
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fortunate for the trees to stand too far

apart than too close together. What is

wanted is a healthy stand of the most
valuable kind of timber, and for that we
must have tall, straight trees, with trunk
clear of branches far above the ground.
They must have room enough, but not

too much room. I make this point

strongly, because I find in dealing with
men on the ground that their first idea,

as a rule, is to thin out, and generall}'

to thin out far too strongly. In that

way danger lies. Give your trees suffi-

cient growing space, but be careful not
to give them too much. If you admit
too much light to the ground, so that it

dries out and the grass starts, it becomes
difficult for the young seedlings to gain
a footing. You must keep the soil

moist and loose and in condition for a
good seed bed, and to that end keep the
forest dense.

There are two kinds of cutting which
the farmer is called upon to do. The
first, of which I have already spoken,
is thinning in order to give the trees

which form the future crop the best

chance for satisfactory growth. In my
experience, it has been a most useful
rule, as it is a ver}' safe one, to ask
yourself this question : What are the
trees that are to form the future crop
in this forest ? In very many cases you
will find yourself led in this way to take
out old trees of large size which other-
wise would seem naturally indicated to

remain, because after considering you
find that the majority of the crop is

composed of younger trees. If the old
trees were permitted to stand, they
would inevitably shade out the younger
ones beneath them, and you would have
a lot of slim poles growing up between
old useless trees with spreading crowns.
The Germans call these overbearing
trees

'

' wolves
'

' in their forest termi-
nology, because they bear down and de-
stroy the little ones. They shut out
from the light the young trees which
would otherwise come out and in due
time make valuable timber. This, to
my mind, is a point of very great im-
portance.

When you come to the second kind of

cutting, which if the final cutting, when
you take out the old trees under which

there is young growth, or where you
expect young growth will shortly be,

you will find many different methods
open to your choice. The one essential

thing to remember is that your object in

taking out the old trees must be not only
to harvest them, but to get a young
crop. Just as soon as that conception
is born among the farmers and lumber-
men of this country, the forests will be
safe, but until that time there can be no
assurance of safety. That is the kernel
of the whole business : you must provide
for a second crop.

You will have noticed, in talking with
farmers on the ground and with the
managers of your own farms, that young
trees less than lo or 12 feet in height
apparently do not exist for them. I

have had lumbermen tell me over and
over again that certain trees, as, for ex-
ple, Yellow Poplar, never reproduce
themselves. I have taken the men who
made these statements into the forest,

and have shown them quantities of

young growth of the trees which they
say never reproduce themselves. The
lack is not of young trees, but of the
habit of taking them into account. A
young tree of three or four years' growth
may be as important for the future of the
forest as one 20 feet high. Therefore,
in cutting out the old trees, save ever}^

little seedling that you possibly can, and
throw the old timber in such a way as

to break down as little as possible of the
young growth. Every sound tree can
be thrown at least three ways, and the
chooper soon gets into the habit of tak-
ing damage to young growth into ac-

count when he gets ready to fell the
tree. It is astonishing how difficult it

is to get men to take slight precautions
at the beginning, and j^et how easily

they fall into the practice of them after

a little.

I am reminded in that connection of

the experience of the Bureau of Forestry
with an important timber tract in the
Adirondacks belonging to a member of
this club. After careful study on the
ground, the Bureau laid down certain
rules for the cutting of Spruce. These
rules were discussed and revised with the
owner and the lumberman, and with the
jobbers who were to do the work. Be-
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cause the matter was in the hands of a

practical lumberman, the rules were
applied by the jobbers without any in-

crease whatever in price, which means
that the cost of the logging to the owner
over ordiiiar}' methods was nothing at

all. Forest destruction in logging is

often a matter of habit of mind. As
soon as the logger falls into the way of

saving young growth, he does it as a

natural consequence of his work, with-

out thought and practically without
greater cost of time or effort than his

work demanded before.

One of the most effective methods of

forest reproduction for the use of the

farmer is technically called the Group
System. Like the rest of forestry, it is

simply an application of the methods
which we learn from Nature herself.

You have all seen over and over again
where a single tree or half a dozen
trees together have fallen in the forest

from wind or some other cause, and
have left an opening which has come
to be filled with young growth. The
tallest and most vigorous trees will be
in the middle of the opening and the

smaller ones under the denser shade of

the sides. All that is necessary to ex-

tend the reproduction in such a case is to

cut away the old trees at the sides of the

hole. If vou need timber faster than

a single opening will produce it, make
others. Then, as the young growth
spreads, these holes will spread, and
gradually you will find the whole sur-

face of the ground has been occupied by
young growth, which, spreading like a

series of spots of oil on the surface of the

water, gradually meet. Then your re-

production is complete, and the forest

cover has never been seriously broken.
This is perhaps the simplest of what we
call the silvicultural systems, and the one
decidedly the best adapted for the wood-
lot of the farmer. Nothing more need be

said of it except to make the openings

comparatively small, not more than twice

the height of the trees, to work up the

trunk and the top immediately after they

are down, and to let the young growth
spread gradually year after year until

the openings run together. Young trees

that have been crushed from the fall of

an older tree, if released at once, spring

up and make good timber, but they msiy

be permanently ruined if they are pressed

down for three or four days.

Such work as this is simply and easily

carried out, and with these simple pre-

cautions leads, wherever the reproduc-

tion is good, and that is nearh' every-

where throughout the humid regions

of the United States, safely and inev-

itably to the preservation of the forest.

PRACTICAL IRRIGATION A SUCCESS IN
FLORIDA.

FACTS AND STATISTICS CONCERNING THE
RECENT DEVELOPMENT OF A MOST IMPOR-
TANT PART OF THE STATE'S NATURAL WEALTH.

THE adoption of extensive irriga-

tion enterprises in Florida came
as a natural result from several funda-
mental causes, chief among which is the

fact that in Florida irrigation can be
applied to a relatively larger area than
in any other state in the Union. Prac-

tically the entire surface of the state is

level, nowhere reaching an altitude of

500 feet, and, in addition to this, the

water supply is readily available and
inexhaustible. The state's total area is

58,680 square miles, of which 4,440
square miles, or 8 per cent, is water,

making the state first in the extent of

its water surface. Aside from the sur-

face waters of lakes and streams, there

appears to be a great artesian basin

near the coast line extending entirely

around the state and to areas adjacent

to tidal rivers and large lakes. On the

ridges or higher lands in the central

part the wells do not have a surface

flow, but afford an abundant supply of
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water when pumped. Although the

state has a heavy mean annual rainfall,

it is subject to severe drouths during
the growing period between February
and June. The soil is naturally non-

retentive of moisture, and owing to the

great heat, evaporation is excessive.

During the dry seasons the need of irri-

gation is imperative, especially as the

products of the truck farms and groves

are of great commercial value, rendering

even a partial loss of crops very costl3^

In general, the lands of Florida may
be classified as hammock, high pine,

flat wood, and swamp. The hammock
land is covered with Live Oak, Hickory,
Cedar, Palm, and Magnolia. When
cleared it is the most fertile, and is

usually planted in truck. High pine

land is favorable for horticulture, but
as the soil is thin, heavy fertilization is

required. The flat woods are largely

given to grazing, although in some sec-

tions they have been found well suited

to the growing of potatoes. The swamps
when drained are peculiarly adapted to

the cultivation of rice and sugar.

The history of irrigation and inten-

sive farming in Florida dates from the

two severe successive fro.stsof the winter
i894-'95, which destroyed nearly all of

the large orange groves of the state.

Previous to that time irrigation was con-
fined to an occasional watering of orange
groves during the periods of spring
drouth. Many of these irrigation sys-

tems were large and expensive, consist-

ing of engines, pumps, reservoirs, and
iron pipes. After the frost they were
abandoned, and for several years were
left to rust and decay.
About this time truck farming began

to assume considerable proportions, and
a number of orchardists turned their

attention to this industry. In the first

experiments with irrigation in the grow-
ing of early vegetables the old engines
and pumps were utilized, many of them
by the orchardists themselves, who were
forced by circumstances to engage in

the industry. A majority of these old
plants, however, were secured for little

or nothing by small farmers and trans-

ferred by them to other parts of the
state. The first trial of irrigation gave
a hint of the possibilities of intensive

agriculture, and created an active de-

mand for the old machinery in all parts

of the state. With a better knowledge
of the soil, fertilizer, and water require-

ments of certain vegetables came im-
proved 5'ields and greater profits, and
irrigation and truck farming began to

extend all over the state. The results

have been so generally satisfactory that

much interest and enthusiasm on the
subject have been aroused among the
progressive farmers and among those
interested in farm investments in the

state.

In comparison with the soil of west-
ern states, that of Florida is very poor.

Successful farming requires large quan-
tities of fertilizer and frequent and care-

ful cultivation. It is therefore some-
what remarkable to find a state which
has been thought to require the impor-
tation of a soil before it could produce
a crop holding such a prominent place

in the truck-producing region. While
Florida contains exten.sive phosphate
beds, very little, if any, of this valuable

fertilizer is used within her borders,

nearly all that is mined being shipped
outside of the state. The principal com-
mercial fertilizer used comes from the

large packing-houses and from manu-
facturers of fertilizer in other states.

The F'lorida truck farmer enjoys a

distinct advantage in being able to plant

in September and to place the products
of his fields on the northern markets
when there is no competition and when
prices are highest. He harvests in Jan-
uary, February, March, and April, and
is practically through with his crops be-

fore the truck from other states is ready
for shipment. Intensive cultivation of

small areas therefore brings greater

profits than are derived from large tracts

devoted to the same crops in other states,

and instances are common where with
careful irrigation 5 or lo acres yield a
comfortable living with but a few
months' work. Intensive agriculture

when combined with irrigation tends to

promote the growth of small, compact
communities, affording the farmers a

greater degree of social enjoyment,
better schools, and numerous other ad-

vantages which are unusual in ordinary
farming communities.
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The districts in which irrigation is

practiced are widely scattered. Com-
mencing in the extreme northwestern
portion, they extend through the central

part, with numerous areas on the east

and Gulf coasts. In northwest Florida

irrigation is applied in the growing of

Sumatra tobacco, while in other sections

it is utilized in the cultivation of truck
and small fruit farms, orange groves,

pineries, and nurseries. The water for

irrigation is obtained from streams,

lakes, and non-flowing wells, by various
pumping devices, or from artesian wells

having a strong surface flow.

IRRIGATION SYSTEMS.

Pumping Plants.—Florida's streams,
w^hile large and of great volume, have
little fall, and irrigation by gravity
ditches is not practicable. Hence the
water from the streams and lakes is

pumped into reservoirs on the higher
lands and thence diverted to the fields.

The expense of installing and operating
a plant is the only limitation upon the
growth of irrigation, but the initial

outlay is so great as to prohibit its ap-

plication to any except special crops
which yield the largest returns.

The pumping plants are reported
chiefly from the vicinity of Ouincy, in

Gadsden county, where Sumatra wrap-
per tobacco is grown, and from Gaines-
ville, in Alachua county ; but others
are scattered throughout the state. The
systems in Gadsden county are the
largest and most expensive in the state.

The water for these plantations is pumped
from creeks and rivers to reservoirs,

sometimes 120 feet above and nearly
a mile distant from the streams. These
reservoirs are cement lined and hold
from 500,000 to 2,000,000 gallons. The
capacities of the pumps range from
forty to sixty thousand gallons per
hour. In some cases the water is

pumped directly into troughs and led

upon the fields, while in others the ele-

vation of the fields necessitates two lifts

and two reservoirs. On one of the
plantations two turbine wheels- are used,
one of 45-hor.se power coupled direct to

two triplex pumps. One pump delivers
water 1,500 feet west of the river to

fields 40 feet higher. The other delivers

water 4,200 feet to a reservoir 50 feet

above the stream.

At Gainesville the pumping plants

are used in the irrigation of truck,

principally lettuce and cucumbers. The
water is pumped direct to the fields in

iron pipes and applied by means of h}'-

drants and hose connecting with the

main supply pipe, or by overhead
sprays arranged on stand-pipes in vari-

ous parts of the fields.

Many of these pumping plants are

in operation in other parts of the state,

but are used mostly in the orange groves.

Irrigation is keeping pace with the rapid

increase in the areas devoted to this fruit,

as it has been found of great value in

promoting the growth and health of the

trees during the dry season.

Artesian Wells.—The artesian basin

of Florida, which is now being devel-

oped by wells, is already a very impor-
tant factor in intensive agriculture.

The great extent of the basin and the

accessibility of its waters presage a

much greater utilization of this method
of irrigation in the future.

The water horizons vary somewhat,
but are nowhere at great depth, flowing
wells being obtained by borings from 20
to 500 feet. Many of the deeper wells

reported are on the Island of Terra Ceia
on the Gulf coast, and in Brevard county
on the east coast. The greatest varia-

tions in the horizons are noted in the

Gulf coast area. Nearly 100 wells are

reported from Hillsboro county, most of

them in or near Tampa. These wells

are from 25 to 120 feet deep and have a

comparatively strong flow. In Manatee
county, and particularly on the Island

of Terra Ceia, 60 miles south of Tampa,
the wells have depths of from 240 to

500 feet.

A large number of wells are reported

from Orange county with depths vary-

ing from 80 to 200 feet. In this county,
a considerable area near Sanford, on the

St. Johns River, has been developed by
these wells. This district affords one
of the best concrete illustrations of the
results of irrigation in connection with
the cultivation of garden crops, which
in the neighborhood of this place has
become the principal industry of the

people.
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The greatest utilization of artesian

water within a given area is on the Isl-

and of Terra Ceia, where the individual

areas under cultivation are small, rang-

ing from 5 to 30 acres. The wells on
the island have a strong surface flow,

and show no diminution in volume
after several 3'ears' continuous use. A
3-inch artesian well, costing about $350,
frequently will irrigate 10 acres. At
Sanford the capacity of the average ar-

tesian well is 5 acres, and the cost varies

from $60 to $125 for 3 and 4 inch wells.

At Hastings, St. Johns county, a 4-inch

artesian waters of the state contain sul-

phur in considerable quantities, the
cause of failure may lie elsewhere.
Experienced irrigators ascribe the lack
of success in east Florida to excessive
flooding and failure to cultivate the land
immediately after irrigating and not to

injurious mineral ingredients in the
water. It seems probable, therefore,

that, with further study and experi-

ment with reference to crops, soil, and
the quantity of water required, irriga-

tion may prove as successful in the east

coast region as elsewhere.

FIELD OF IRRIGATED LETTUCE, SANFORD, FLORIDA.

flowing well affords sufficient water for

the irrigation of 10 acres or more. One
well is reported to have irrigated 45
acres.

Considering that successful irrigation

requires skill and experience, the fail-

ures reported in Florida are very few.

The greatest number of unsuccessful
attempts to irrigate from artesian wells

are reported from the east coast region,

where irrigation has not made the same
progress as in other sections of the state.

The reason commonly ascribed by irri-

gators for these failures is that the arte-

sian waters are strongly impregnated
with sulphur and have proven injurious

to plant growth. Inasmuch as all the

METHODS OF IRRIGATION.

Irrigation by Pumps.—The most elab-

orate irrigation systems in the state are

employed in the vicinity of Quincy,
Gadsden county, in the growing of Su-
matra tobacco. The Sumatra plant re-

quires special soil, cultivation, and irri-

gation to bring it to perfection, and the

present success of the planters has been
attained only after the most careful

study of the plant's needs, and long and
frequent experimenting with soil, fer-

tilizers, and irrigation.

The best grade of Sumatra requires

protection from the direct rays of the

sun ; hence these large plantations are
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covered with framework, over which
millions of yards of cheese cloth are

stretched or miles of narrow slats are

laid. The soil must be prepared with

the utmost care, and 26 wagon loads of

stable manure and i y^ tons of cotton-

seed meal per acre are thoroughly' mixed
with it. The plants are grown from the

seed, which is usually planted in small

clearings in a swamp and under cheese

cloth. As soon as they reach the size

of young cabbage plants they are trans-

planted, and are set about 14 inches

apart in rows 2 feet apart. From 10 to

14 thousand plants are set to the acre.

Many of the fields are equipped with

overhead pipe lines, with sprays every

33 feet, the water being applied in the

evening.
Where overhead irrigation is not prac-

ticed, the fields are divided at regular

intervals by wide wooden troughs.

These troughs are supplied from reser-

voirs above the field, or from pipes di-

rectly connected with pumping plants

on the streams. As soon as the plants

are firmly set a " scooter
'

' is run be-

tween the rows, throwing up a flat-bot-

tom furrow, through which the water

is directed from the troughs.

In the overhead system, now recog-

nized as the most perfect and satisfac-

tory method of artificial watering, 2-inch

pipes are run over the frames in parallel

lines about 40 feet apart and extending
all over the fields. At interv^als of 40
feet a small iron pipe, the upper end of

which is closed with a spraying attach-

ment, extends upward about 4 feet above
the shades. When the water is turned

on it comes out of the sprayer in a fine

mist and falls like a gentle rain upon
the plants. Tobacco grows extremely
fast, in some instances attaining 9 feet

in 37 days, necessitating support for the

plants. A fair yield of Sumatra tobacco

in Gadsden county is 1,000 pounds to

the acre, although it frequently runs as

high as 1,500 pounds.
The industry requires the investment

of large capital, gives employment to a

small army of colored laborers, and has
become a strong factor in the material

development of Gadsden county. At
present all the irrigated plantations are

controlled b}' people from the North.

In the vicinity of Gainesville, where
lettuce and cucumbers are the leading

products of the truck farms, scientific

methods are employed to bring the crop

to early maturity. The lettuce is planted

in thoroughly moistened seed beds, pro-

tected by canvas stretched over frames,

and the irrigation in nearly all cases is

by means of sprays from overhead stand-

pipes. In some cases the sprays are

affixed to the ends of movable pipes,

which are turned first to one side and
then the other, one spray covering 20

feet each way. Along the north and west
sides of the beds large steam pipes are

laid as a protection against cold nights

and to force the growth of the plants.

As soon as the lettuce has a good start

it is heavily irrigated every day. As
the lettuce is marketed, cucumber plants

are set between the rows, so that when
one crop is over another is well along.

Orange groves are irrigated in various

ways. One irrigator in Brevard count}'

uses a No. 6 hydraulic ram in a small

stream on his place. The stream has a

fall of 6 feet, and the ram Hfts the water
through a 2-inch pipe to^ reser^^oir 37
feet above and 400 feet from the stream.

From the reservoir the water is carried in

iron pipes by gravity to a 6-acre orange
grove, a small pinery, and garden. Ir-

rigation is by hose attached to hydrant
connection on main pipes. The expense
of operation amounts to very little, and
the plant has been a success for several

3'ears. Some of the largest groves are

piped throughoutwith cement pipes con-

nected with2-inchhydrants, towhich the

hose is attached. In others the water is

carried to the trees b}' means of furrows.

Trees which are irrigated are said to

better hold the fruit, which does not

split when the rains set in.

Irrigation from Artesian Wells.—The
largest areas in truck irrigated by arte-

sian wells are in the hammock lands,

the soil of which is black, light, and
largely composed of vegetable mold,
though seldom very deep. Irrigation

has been successful in several sections

of pine lands, though these are not, as

a rule, as rich as the hard-wood ham-
mocks. The initial outlay for irrigation

by wells is large, as the land must be
cleared, leveled, and ditched before it
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is ready for putting in the tiling and
iron pipes. Several systems are em-
ployed in irrigating the fields. One in

common use is as follows : Continuous
underground cement pipes are laid from
the wells to hydrants, plugs, or stand-
pipes, from which the water is distrib-

uted in small furrows between the rows.
These pipes are made and laid by the
same machine, in trenches previously
prepared, and extend without a break
to any desired part of the field. The
pipe itself is composed of two parts sand
and one part cement, with the usual

it is possible to irrigate one acre and
leave all the surrounding acres dry.
Drainage is managed in the same wa}-
and through the same pipes, by cutting
off the flow of the wells and removing
the plugs or cut-offs.

Irrigation in the vicinity of Tampa is

largely by underground drains of wood,
the water being run from the wells
through pipes into ditches which are
connected with V-shaped drains run-
ning at right angles. By closing or
opening these drains at the lower end
the land is irrigated or drained at will.

IRRIGATED CELERY FARM OF A. ROBBINS, SANFORD, FLORIDA.

inside measurement of 3 inches and an
outside measurement of 6 inches, and
costs about 8 cents per linear foot.

In one of the systems of sub-irriga-

tion the water is carried through pipes

14 inches below the surface, broken
every 10 inches and laid in beds of char-

coal. The lines of pipe are laid every
20 feet. These pipes run east and west
and are crossed every 280 feet by 4-inch

w^ater-tight supply pipes. At the junc-
tion of these pipes is a brick and cement
box or pocket, into which all pipes

empty. The bottom of this box is 2 [

inches below the surface, and the flow

of the water is regulated by a system of

plugs or cut-offs. Under this system

One irrigator near Oviedo reports the
use of artesian water primarily for the
purpose of warming a covered nursery.
He has hydrants 4 feet apart each way
and irrigates with sprays. During the
coldest night of 1902, when the ther-

mometer registered 18° F. for several

hours, the temperature in this shed did
not go below 48° or 50° at anj' time.

The hydrants are used also to irrigate

the ground, both methods of irrigation

being found necessar}- there, owing to

the remarkable porosity of the soil.

It is said that a stream of water might
play all day on one square yard with-
out adding perceptibly to the moisture
of any of the rest of the ground.
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The temperature of the artesian water

is about 72° F., and advantage is taken

of this by numerous irrigators on Terra

Ceia island. The artesian flow is turned

on the north side of the cucumber fields,

and has been found to protect them from
frost for some distance.

GKNERAI. STATISTICS.

Among the humid states where irri-

gation is practiced for general crops,

Florida continues to hold first place in

the number of irrigators, amount in-

vested in irrigation systems, acreage irri-

gated, and total value and average value

per acre of irrigated crops.

In 1902 irrigation was reported from

405 farms, the irrigated area being 3,772
acres and the irrigation systems rep-

resenting a constructive outlay of

$512,859. The total artificially watered

area producing crops was 3,313 acres

and the value of the crops grown thereon

was $1,432,530, an average of $432
per acre. The irrigation systems cost

$446,569, an average of $135 per acre.

There were 56 farms, having an irri-

gated area of 459 acres, which did not

produce crops in 1902, the land being
in young orange trees. The cost of con-

structing irrigation systems supplying
these farms was $66,290. There were
also reported 25 irrigation plants, costing

$26,658, that were not operated in 1902.

The highest average value per acre

of irrigated products is reported from
Manatee county, the irrigation being
by windmill, steam pump, and hydraulic

ram. One of these systems is employed
in the irrigation to two acres of pot

plants and nursery stock, which are

sold mainly to owners of conservatories

in the North. The value of the pro-

ducts in 1902 is reported as $30,000, or

$15,000 per acre.

The lowest average first cost of irri-

gation per acre is reported from Saint

John county. This is partly due to the
large volume of the wells and to the
simple methods employed in applying
the water to potatoes, the principal crop
irrigated. The comparativelj" high
average first cost of irrigation in Orange
county is due to the expensive system
of tiling employed in applying the
water and draining the land. In Man-
atee county, where the system of tiling

for irrigation and drainage is also very
complete, the wells have a stronger flow
and greater pressure, and supply larger

areas, thus reducing the initial outlay
per acre for irrigation.

In view of the very large increase in

the use of irrigation in the cultivation

of general crops and the success which
seems to have uniformly followed its

application, a very much greater de-

velopment in the trucking industry is

to be expected.
In nearly every section of the state

possessing favorable transportation fa-

cilities, the first experiments with irri-

gated truck have resulted in a steady
increase in the acreage thus cultivated.

The information contained in the fore-

going article is contained in a report
prepared by Clarence J. Blanchard for

the Census Bureau, and is based upon
information obtained by correspondence
and work in the field.

THE HOMEMAKER OR THE SPECULATOR?
A STRONG NOTE OF WARNING ON THE DIS-
POSAL OF THE REMAINING PUBLIC LANDS.

BY

WILLIAM E. SMYTHK.

SHALL the nation's great domain of used to furnish security and happiness
western arid lands and the nation's for millions of men, women, and chil-

money be used to enrich a comparatively dren ?

few greedy individuals, or shall they be Uncle Sam is still rich enough to give
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Almost every acre of these lands
which the nation is about to prepare for

the swarming of a home-building popu-
lation may, under existing laws, be
stolen and used as the basis of a profit-

able speculation. And those who desire

to secure these lands for speculative

purposes are strong enough to tie the
hands of Congress until the deed shall

have been done. This, too, in spite of

the fact that the President of the United
States has urged the repeal of these in-

iquitous land laws as something which
is vital to the success of the national

irrigation polic}-.

us all a farm, and an irrigated farm at

that. It is not a dream, but a fact, that

the present population of the United
States can be duplicated on the arid

public domain in the West.
This can be done without making

new competitors for those already en-

gaged in agricultural pursuits in the

east and in the south. On the other

hand, this wonderful act of planting a

new nation in what is now all but an
unbroken wilderness will confer enor-

mous benefits on those sections which
are already covered with farms, facto-

ries, and towns.
The subjugation and set-

tlement of the great empire
of public lands means that

every factory wheel in the

United States must whirl

faster, that every banking
house must handle more
money, and that every rail-

road must transport more
passengers and freight.

This, in turn, means a

larger and busier popula-

tion in every eastern and
southern town, and that,

of course, will quicken and
enlarge the demand for all

the products of the soil in

the older sections of the

country.

In the meantime, that

which is grown from the

soil to be conquered by irri-

gation in the West will go a bit of desert land before the application of water.

almost exclusively to the

feeding of new home markets to be cre-

ated within the arid region itself and to

the satisfaction of unlimited demands in

the Orient and in the frozen north.

Congress has decreed that the great

policy of national irrigation shall be

entered upon without delay. Already
the engineers and surveyors are doing
their work, and five great projects have
been reported favorably to the Interior

Department. Only about $7,000,000
are required to carry all five to comple-

tion, and the money is in the Treasury
awaiting the call. But upon the thresh-

old of the greatest constructive policy to

which this nation ever set its hand a new
and appalling obstacle is encountered.

Shall the nation's land, then, and the

nation's money be used to enrich a com-
paratively few greedy individuals, or

shall they be used to furnish security

and happiness for millions of men,
women, and children?

This is the question which must be

answered when Congress meets again.

The answer depends absolutely upon
the will of the people as it shall be
made known to their representatives at

Washington. No power on earth ex-

cept the power of an aroused and indig-

nant public opinion can save the arid

region from falling prey to the specu-

lators who are alive to their opportunity
while the people are asleep.
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In his last message the President rec-

ommended the repeal of the desert-land

law, of the commutation clause of the

homestead law, and of the timber and
stone act. These are the provisions of

existing statutes under which absolutely

the most valuable propert}' now owned
by the American people is being sys-

tematically absorbed into private own-
ership b}- those who cannot use it, but

who propose to sell it at enormous profit

to real home-seekers when the nation

shall have multiplied its value an hun-
dred fold b}' means of irrigation.

The nation has land for every man
who will make his home upon it in good
faith—who will break the sod, plant

crops, build a house, and settle down to

support his family from the soil ;
but

the nation has no land—at least it

ought to have none—for the man who
merely seeks to forestall the actual set-

tler and sell out to him at a profit or

become a landlord collecting income
from his tenants.

Under the present land laws millions

of acres are being taken by those who
have no thought of breaking the soil,

planting crops, or building homes.
They are mere adventurers and specu-

lators.

The desert-land law gives them a

chance to obtain for a song, without
residence and without cultivation, 320
acres of the richest soil on earth

—

enough for sixteen families. The com-
mutation clause of the homestead law
gives them a chance to take up 160
acres with but the barest pretense of

residence, and that for only fourteen
months. The timber and stone act

enables them to acquire forests and
quarries for a bagatelle, and to hold
them for speculative advances.

Frank Stockton left the hero of his

famous tale hesitating before two doors.

If he opened one it meant life and hap-
piness, if the other death ; and the
question was never answered—"The
Lady or the Tiger ?

'

'

Uncle Sam stands at the door of the
arid region. His foot is on the thresh-

old, his hand is on the latch.

Shall it be the home-maker or the
speculator ? Shall it be life and happi-
ness for millions or a riot and a carnival

of speculation at the expense of the

people. There is but one way to an-

swer the question in the interest of the

nation's welfare—that is to repeal the

existing land laws in accordance with

the President's recommendation.

IRELAND'S GRKAT LESSON FOR
AMERICA.

Two very big things have already hap-
pened in the brief history of the twenti-

eth century. Each of these things makes
for the greater economic freedom of the

race ; each represents a loft}' conception

of statesmanship. Both were under-

taken by English-speaking peoples

—

the one by Great Britain, the other by
the United States ; the one the presen-

tation to the English Parliament of the

Wyndham bill for the restoration of the

land to millions of people in Ireland,

the other the passage, a year ago, of the

National Irrigation Act, which aims to

make homes for millions of people in the

arid region of the West.
Between these two great measures

there is a singular analogy. Both of

them deal with the foundation princi-

ples of civilization. They aim to give

man a secure foothold on the soil ; they
aim to put him in possession of the

primal means of existence ; they recog-

nize his right to participate in the own-
ership of natural wealth.

The event in Ireland marks the last

gasp of dying feudalism. The event in

America marks the entrance upon a

new and momentous stage of that policy

of material conquest over new areas

which is the real secret of prosperity

and greatness of the Republic. Both
events do infinite credit to the govern-
ments which brought them about, and
both are hopeful signs of the tendency
of the times.

But those who are familiar with what
is going on in the west, strange as it

may seem, look with a certain envy on
Ireland. She is dealing with a problem
almost identical with our own. The
only difference is the difference between
rebuilding an old house and building a

new one; but she has learned a lesson

which we must learn in order to realize

the full benefit of the policy on which
we have entered. This lesson is that
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there is no peril to the peace of a coun-
try Hke the peril of land monopoly.
Land monopoly robs men of a large

portion of the products of their labor.

It nullifies the spirit of constitutional

guarantees which seek to give assurance
of political freedom. No man is free

in the true sense of the term who is be-

holden to another for the means of his

existence, and land monopoly makes
rebels instead of patriots. In the case

of Ireland it drove more than half the

population away from the native soil.

It filled their hearts with bitterness,

and even sent some of

her children into the '

ranksof England's ene-

mies in the hour when
her life was at stake.

On the other hand,
it is a well recognized

truth that no nation can
have a better bulwark
than millions of men
who own their own
homes. It has been
well said that

'

' no man
ever went to war in de-

fense of his boarding-

house."
All these things are

familiar enough to

thoughtful people.
Why say them again ?

Eor this reason : the

crushing burden which
Ireland is now prepar-

ing to slip from her

shoulders the Ameri-
can people are pro-

ceeding, by means of a

subtle and silent pro-

cess, to take upon their own. There
is danger, very grave danger, that one

of the most beneficent acts of national

legislation ever framed and passed may
miscarry ; that instead of making homes
for millions of small proprietors, we
shall make vast stock ranches and lordly

private estates for a comparatively few

great proprietors.

AN ENTRANCING VISION.

The scheme for the reclamation of the

arid public domain undoubtedly delights

the imagination of the American peo-

ple—the making of something out of
nothing, the creation of a multitude of
homes where the desert now exists.

Gratifying evidence of the fact is found
on every hand ; but there is another side

to the matter. How many people know
anything about the details of the under-
taking ? How many actually appreciate
the value of the imperial domain of the
west which is still the property of the
United States ? Probably not more than
one in ten thousand. And of those who
do, a considerable proportion belong to

the class of speculators and adventurers

SCRNK SHOWING THE RESULT OF IRRIGATION.

who know too well how to acquire valu-

able parts of this property for them-
selves and who are proceeding to do so

with startling rapidity in all sections of

the West.
Some day the full story of the looting

of the people's heritage will be told.

When it is, the average American citi-

zen will open his eyes with amazement
;

and he will pass from amazement to in-

dignation. The question is. Will he do
so in time to avail anything, or will he
only lock the door after the horse is

stolen ?
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SCENE IN A TYPICAL LONGLEAF PINE FOREST.
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visited most of the sawmills in the states

named, so I feel competent to judge of

present and past conditions.

In all this time I have noted many
changes in conditions. Only a few of

the sawmills in the South were making
money in the manufacture of lumber ten

years ago. At that time, the North-

west—Michigan, Wisconsin, and Minne-
sota—was cutting eight to ten billion

feet of lumber a year; Maine and New
Hampshire produced 500,000,000, and a

small amount of lumber from the small

sawmills of the South w^as sold in the

North at little or no profit. At the

present time the product of the North-

west has been cut down about three-

fourths; what is left in Maine and New
Hampshire is largely reserved for the

pulp mills, and the South is the base of

supplies for pine, and nearly 10,000,-

000,000 is being cut annually in the

regions of Long and Shortleaf Pine;

and this lumber is bringing good prices.

All of this pine is of good quality, but
in many places is but thinly scattered

over the land; a fair estimate per acre,

averaging all stands together, would be

5,000 feet, board measure, or a little less.

This is on a basis of an average of three

logs—standard 16-foot size—to a tree,

ten to twenty logs per 1,000 feet.

These are liberal estimates for timber
in the states from North Carolina around
the coast to Georgia, and I presume I

may include Alabama. There is more
timber in Louisiana and eastern Texas,
but it will not be there long, as they are

cutting it off faster than in any other

of the Southern States. I fully believe

that after ten years of such removal of

the timber as is now being done, there

will not be enough left in the states

along their lines to supply the three great

railroads—the Atlantic Coast Line, Sea-

board Air Line, and Southern—now
running from Virginia to Texas.

Yet all conditions are favorable for

reforestation, and new growths can be
depended upon if they have '

' half a

chance." The climatic conditions are

unusually favorable, and growth is

rapid. I saw 12,000 feet per acre cut

from a large tract, and besides seeing it

cut, sawed, run through the dry kiln and
planing mill, and put on the cars for

the north, I took the trouble to verify

the figures. I measured the stumps
and tops for myself, and found that the

12,000 feet had been honestly cut from
the land. Some stumps had a diameter

of 30 inches. A count of the annual
rings on many showed that the growth
during the first twelve years was mar-
velous, some of them having grown 8

to 10 inches in diameter.

This was on an old plantation on
which I had been as a surveyor in 1854,

and the land was then cultivated and
planted in cotton. In 1855 the field,

having been cropped in cotton or corn

for more than 20 years, was "turned
out" to grow up to timber, according

to the general practice before the in-

auguration of the present system of

fertilizing with phosphates. Where
this timber stood at the beginning of

the present year I had seen the hills of

cotton in 1854 ; and in February, 1903,

the old cotton rows or hills were still to

be traced. By getting the cost of all

on board the cars and the actual figures

of the price paid for the lumber, I found
there was a profit of nearly $100 an
acre. On that amount the interest,

taxes, and other expenses during the

time the trees were growing would be
less than $15 per acre. This stand was
on average sandy land in Berkeley

county, S. C, west of the Santee River,

and about 45 miles north of Charleston.

Another farm that was under culti-

vation in 1855 was "turned out" to

recuperate and grew up to Shortleaf

Pine, which was cut off in less than 20

years, and the land again put under
cultivation. Again it was left idle and
has become one of the handsomest Long-
leaf Pine forests I have ever seen.

The stand is very thick—at least 1 50

trees to the acre—and the}^ average 50
feet in height and 8 inches in diameter.

They stood so even and trim that I was
reminded of the planted forests I have
seen in Germany between Berlin and
Dresden. One reason for the excellence

of this stand was because it was near

the owner's home and had been pro-

tected from depredations, including the

most disastrous one of fire. This was
in the same county , on the old

'

' King' s '

'

road, and the land is a part of the
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" Shingler " plantation, on which the

Shingler family have lived for more
than 100 years. On the estate of
" Mexico," owned by Myzeek Porcher
in 1854, there is now a magnificent

forest. In that year I saw 10,000 of

his 15,000 acres in cotton and corn,

and the 400 slaves of Porcher gathering

the crop. Now these 10,000 acres are

well timbered and owned by the Atlan-

tic Coast Lumber Co. of Georgetown,
N. C. When I drove through the

woods 10 years ago there was then a

good stand of saw timber, and last

winter when I visited the place again I

found the timber large enough to well

repay lumbering operations. This place

is also in Berkeley county.

I have given these special examples
in order that any one who cares to may
verify a fact that is true of all the

southern Atlantic states. And this

fact is, that if there is any protection

whatever the lands there will make the

finest kind of pine forest growth, be-

cause of the excellent conditions and
the persistence of the young pines in

springing up. The pine belt of these

and the Gulf states was almost a
'

' forest

primeval '

' when I visited the region 50
years ago, with just clearings enough
for the cultivated lands of the planta-

tions. These lands, when cropped suc-

cessively for about 20 years, were turned
over to forest growth again, all the

better, as far as forest was concerned,
for the cultivation which they had un-
dergone. They were seeded from the

old trees, and the young trees are not

hindered by the scrub growths which
in the northwestern states of Michigan,
Wisconsin, and Minnesota, immediately
spring up after the old forests are re-

moved, and so retard the reforesting of

northern pine lands. This difference I

have also personally proved, for I have
experimented with 10 acres in the Wis-
consin woods, taking a sandy loam very
similar to the North and South Carolina

soil. It was reseeded from an adjacent

grove of 50 old White Pines, and fenced

to protect it from grazing and all live

things. Fires were kept out, and at

the end of 25 years of care and trouble

I have succeeded in getting a fair stand

of young White Pine, none of which is

more than 10 feet high.

Had I taken at the same time 1,000
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A SOUTHERN PINE FOREST, SHOWING PATH OE A DESTRUCTIVE FIRE AFTER LUMBERING.
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WASTEFUL LUMBERING METHODS IN A LONGLEAF PINE FOREST.

acres in South Carolina, at the price then

offered me of 50 cents an acre, I would
now have a forest worth a great deal of

money. This I could have been assured

of if I had at that time put on one corner

of the tract one of the old slave families,

with a cabin and $200 worth of stock

and farm implements, and allowed m}*

caretaker any amount of ground for

cultivation up to 100 acres. I would
have ordered him to keep out fires, and
even if most of the merchantable timber
had been culled before I bought I would
now have at least 900 acres of good
forest, worth many times the original

investment and all subsequent costs.

In the meantime the old fellow and his

dozen " head," as he calls his children,

would have made a good living, and
my tract would have been an object-

lesson for the people of the county.

The opportunities are not gone yet, and
in some places it is now more than ever

true that many such tracts can be found,

where the best thing that could be done
would be to put some reliable negro and
his famil}^ on part of the land, his only

rental being a patrol of the rest. The

cost would be slight, and with a cabin

for one's own use it would pay to go
there each year to stay a few days in

the pine woods to see the forest grow-
ing. The writer has several such tracts

and will soon have more. The negroes

are actually living there, working the

open lands and caring for the forest,

and taxes and all other expenses are

very light. I can see in this a step

toward the solution of some of the
" Southern problems " the North talks

about, and have come to the conclusion

that the negro and the forests in the

Carolinas are all right if left alone to

work—and grow.
I have spoken of the precautions that

are necessary to keep out that gravest of

dangers, the forest fire, and I am per-

fectly satisfied that with thisdangerelim-

inated reforestation is assured with no
other effort. There are fire laws in

nearly all of the Southern States, with

adequate penalties, but they, as in other

sections of the country, are not properly

enforced. Men owning stock, and per-

haps 40 or 50 acres of land, will delib-

erately set fires which burn over many
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thousands of acres,
'

' so the grass will

start up a little sooner for the stock."

For the first two years the 3'oung pine

is more intent on pushing its root down
into the soil to moisture rather than on
reaching upward for light, and the

growth is tender, making it an easy prey

to fire. On the other hand, the south-

ern pine does not seem to be as serioush^

affected by grazing as the northern
White Pine

;
yet those persons who

should be interested in keeping the fires

out give but little heed to the matter
and often fail to see that fires alone are

the great agents of destruction. Yet
those states are worth more today, acre

for acre, for the forests they can grow
with the cheapest kind of care than for

the corn and cotton which they produce
;

and I feel that I am stating only the

truth of the matter when I sa}^ that with
fire protection such as the State of Min-
nesota now has, these states will be rich

in their woodlands, for only one-fourth
of their total area is under cultivation

or ever will be. Thev could then raise

even more cotton and corn than they
do now. Personally I would rather own
the '

' old fields
'

' of the South, with their

forest possibilities, if the flames are kept
out, than the bonds of any railroad in

the United States from the standpoints
of safety of the investment and eventual
sure returns. Moisture, climate, and
soil are all there, but, with the forest

floor annually burned over, growth is

retarded, if not effectually checked.
Moisture for the forest and other uses

is not retained in the soil, roots are

exposed, and there is loss where there

should and could be gain. If each state

spent $5,000 annually in preventing

fires, for patrols, for the enforcement
of the fire laws, and for the promo-
tion of interest and knowledge among
the people, who hardly realize the great

loss suffered b}' the community in a

forest fire, they would accomplish more
real good than thej^ could with the ex-

penditure of $500,000 in any other way.
This is not the sentimental "forestry'

'

of " Woodman, spare that tree." It is

PINE TREES 16 INCHES IN DIAMETER, THE RESULT OF NATURAL REPRODUCTION IN AN OLD

FIELD WHICH WAS CULTIVATED AS LATE AS 1877.
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a matter of dollars and cents, and if I

had a million dollars to invest I would
sooner put it in southern pine lands,

where there was some timber and the

chance for more to grow, with a fire law

enforced, than in any other form of in-

vestment that I can think of. It is for-

tunate that men who know the value of

this timber are beginning to buy it up,

and to improve forest conditions through
knowledge and management. Yet when
the legislatures of the various states

meet next fall, the subject of practical

forestry should receive the attention it

deserves, for there is no part of the

country where it is so natural for the

forests to grow, nor where they are so

easily maintained, as in the south At-

lantic states.

And this brings us naturally to the

question of state or national aid in the

work of caring for the forest interests

of the great pine belt of the South. It

extends from Virginia through North
and South Carolina and Georgia, and
follows the Gulf states to and into

Texas. It is about 2 , 000 miles long and
approximates 200 miles in width, or, in

other words, it contains more than

250,000,000 acres. When I first went
through this country very little of it was
cut, but at the present time much is

being destroyed either through carelesss-

ness or wantonness. It certainly seems
desirable that the national government,
which has created many reserves in the

West, should turn its attention to the

needs of this region—which has not a

single reserve—where cheap lands, con-

ditions of soil and climate, and accessi-

bility make it seem particularly desir-

able. There would be no expense other

than the setting aside of the land and the

patrolling of it to keep out fire, as the

pine would take care of itself and be

an object-lesson to all the surrounding
country. In fact, the Department of

Agriculture has already spent several

hundreds of thousands of dollars in an
effort to make tea grow in the Carolinas,

while very little has been spent in tree

saving. And, so far as direct returns

bear on the subject, it would seem that

the trees were worth much more than

the tea, and the relative expense should

have been in an inverse proportion.

The western and the Appalachian forest

reserves are known to be worthy proj-

ects by all who have given the matter

any consideration, and I would add my
plea for a " Southern Pine Forest Re-

serve," where the Longleaf, Loblolly,

Slash or Rosemary, and the Shortleaf

Pines will grow. This reserve should

be about 50 miles from the coast, and
might include an}- desired amount of

land. If Congress should pass an act

enabling the United States to acquire a

suitable area, perhaps 100,000 acres,

each state in which the lands might lie

could set aside the state lands suitable

for the purpose and let the general gov-

ernment have full control over them, as

in the case of the western reserves. It

would be the best possible use that could

be made of much of the land and an
invaluable lesson to the citizens of the

entire South.

THE ELEVENTH NATIONAL IRRIGATION
CONGRESS.

THE ANNUAL SESSION WILL BE HELD AT OGDEN, UTAH,
SEPTEMBER 15-18, 1903—SOME OF THE SPECIAL FEAT-
URES WHICH WILL MAKE IT ATTRACTIVE AND VALU-
ABLE TO THE PEOPLE OF THE WHOLE UNITED STATES.

GREATER effort than ever before

has been put forth to make the

coming session of the National Irriga-

tion Congress a notable one. Various
causes have tended to produce this re-

sult. In the first place, the State of

Utah, which is to be congratulated on
the fact, has made an appropriation of

$6,000 to make the congress a success,

and is the first state which has taken
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such a step. Its citizens have dupli-

cated the sum by private subscription.

Government scientists will be in attend-

ance and a number of high officials, in-

cluding the Secretary of Agriculture,

will deliver addresses. President Roose-

velt has endorsed the Ogden Congress
very warmly. But more than all, there

has been a more marked enthusiasm and
esprit dc corps among the promoters of

the meeting than has been heretofore

displayed, and the zeal with which prep-

arations are being made and the care

for every detail is full warrant for an
excellent session.

This convention touches on matters

of vital concern to the American nation,

for no question of national growth is

of more importance than this one of

internal expansion, the annexation of

arid America. Delegates will be pres-

ent from all states and territories and
the governors of several will also be
in attendance. The facts adduced from
such a meeting will have an important
bearing on the expenditure of the

$10,000,000 which has been appropri-

ated or set aside under the provisions of

the national irrigation act for the recla-

mation of the sixteen states and terri-

tories specified in that act. It is par-

ticularly appropriate that this great

bound in the irrigation spirit should
find its expression in Utah, the pioneer

state in irrigation science.

First of all, the congress will be prac-

tical. It will draw its influences from
irrigation experts, practical farmers,

fruit growers, representatives from state

and national agricultural institutions,

engineers, foresters, press representa-

tives, business men, manufacturers, offi-

cials, and law-makers. The program
will include practical lessons in irriga-

tion and forestry, reports of experts,

application of provisions of the reclama-
tion act, state progress under the na-

tional act, views on the settlement of

legal complications, and the pertinent

and important theme of colonization.

Already the presence of the following
has been assured : Hon. James Wilson,
Secretary of Agriculture ; Senator W.
A. Clark, President of the Congress

;

Gifford Pinchot, Forester, U. S. Depart-
ment of Agriculture ; F. H. Newell,

Chief Engineer, U. S. Reclamation
Service ; Charles D. Walcott, Director,

U. S. Geological Survey ; George H.
Maxwell, Executive Chairman of The
National Irrigation Association, and a

number o£ others whose interest in for-

est and irrigation matters is well known.
Newspaper correspondents representing

the important papers of the country
have been provided for in a special ex-

cursion from Washington, and their

accounts of the meeting and of the irri-

gated country, through which a care-

fully arranged itinerary will take them,
will be of great benefit in spreading the

tenets of the irrigation faith throughout
the country.

To sum up, it may be said that the

wish expressed by President Roosevelt

in his address endorsing the Congress,

which was delivered in Ogden during

his recent western tour, will be more
than realized. He said :

"I am delighted that the National

Irrigation Congress is to be held here

next fall, and I congratulate the State

of Utah upon the fact that its legislat-

ure was the first ever to pass an appro-

priation for such a congress. There
can be nothing of greater importance to

the welfare and growth of this country

during the half century that is opening

than this question of irrigation. . . .

I most earnestly hope that you and all

the other states in interest will push and
will in every way endeavor to make the

meeting of the Irrigation Congress here

in Ogden a thorough success ;
and I say

that not merely in the interest of the

states which are to be benefited by irri-

gation, but in the interests of the Union,

I want to see that Congress a success ;

I want to see the work of irrigation

made the greatest possible success."

In addition to the Irrigation Congress

there will be held at the same time, in

Ogden, anAridStates'Fruit Exhibit with

the general features of a fair, at which

the usual attractions will be present.

This exhibit will have an added interest

from the number and value of the prizes

offered, amongwhichwillbeloving-cups,

gold and silver medals, and cash prizes.

Senator W. A. Clark, of Montana, has

offered a $500 loving-cup for the finest

exhibit of fresh fruits grown under irri-
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gation ; the Pabst Brewing Company,
of Milwaukee, offers a beautifully de-

signed silver loving-cup, representiug
" Ceres," for the best exhibit of barlej^

grown in the arid states and territories,

and H. C. Havemeyer, of New York,

in behalf of the American Sugar Refin-

ing Company, offers a cup valued at

$500 for the best exhibit of sugar beets

grown in the arid or semi-arid regions.

FORESTING THE NEBRASKA SAND-HILLS.

NOTES ON THE PROGRESS OF THE GOV-
ERNMENT WORK IN THE TREELESS WEST.

BY

C. A. SCOTT,
BUREAU OF FORESTRY.

THE Nebraska forest reserves are

sand-hill reserves; they w^ere set

aside by presidential proclamation on

April 16, 1902, for the purpose of deter-

mining whether or not trees can be grown
successfully in the sand-hills. We be-

lieve this to be possible and entirely

practicable, and it is our purpose to

improve the general conditions of the

country by establishing forests on these

reserves. The presence of trees on the

hills that are now as bleak as anything
that can well be imagined will beautify

the country and in time supply the local

demands for forest products.

It is hoped that the results of this

work will be of great value to the people

of the entire state. If we find by exper-

iment that certain trees are well adapted

to our conditions, and that they grow
and flourish in the sandy soil, we can
then recommend such trees for general

planting.

The Dismal River Forest Reserve, be-

cause of its nearness to the railroad and
base of supplies, was selected for the

seat of our work. This reserv^e contains

86,000 acres and lies between the Dismal
and Middle Eoup River, in Thomas
county. During the summer of 1902
this reserve was surveyed and a nursery
site chosen. The most suitable location

for a forest nursery was found along the

Middle Loup River, 2 miles west of

Halsey, where we established our head-
quarters and began permanent improve-
ments.

The Bureau of Forestry had decided

to grow from seed the trees that are to

be used in planting this reserve. The
very first work begun was the prepara-

tion of a one-half acre seed-bed. The
site chosen for the nursery grounds
is bottom land lying close to the river

and about 8 feet above the level of

the water. The ground, before being

cleared, was grown up to a thicket of

plum and choke-cherry brush. Strange

as it may seem, the very first tools we
made use of in preparing for the coming
forest was a mattock, one of the worst

enemies a tree has.

The ground was grubbed, plowed,

harrowed, and raked, the latter opera-

tion being repeated until the soil was
free of roots and in proper condition to

receive the seed. The seed-bed block

was then set with 8-foot posts, placed

8 by 8 feet each way. These support a

roof of woven picket fencing, w^hich

affords the little seedlings partial shade

and shelter from the wind and hail.

The entire enclosure when completed

resembled a huge chicken coop. The
separate seed-beds within the enclosure

are 7 feet wide by 136 feet long. Each
bed has a capacity of 20,000 seedlings,

and there are 2 i such beds in the half-

acre block.

After the preparation of the seed-

beds came the collecting of pine seed.

A party of four men were sent into Pine

Ridge and the Black Hills to collect seed

of the Bull Pine i^Pinns ponderosa), and



INTERIOR OF SEED BED DURING THE WINTER, 15 INCHES OF SNOW ON IvEVEIv.

VIEW OF SEED BED BEFORE THE SI,AT ROOFING WAS PUT ON.
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two men were sent into the forests of

Michigan and Minnesota to collect Jack
Pine {Finns divaricata) seed. A large

quantity of Red Cedar seed was gath-

ered along the Platte River, in western
Nebraska. It was late in the season

before the seed was received at the re-

serve headquarters, and we succeeded

in planting only five of the seed-beds

before winter set in.

With the opening of spring seed

planting was resumed, the remainder of

the original half-acre block was planted,

and another half acre was prepared in a

similar manner to the first, and this was
also planted in pine seed.

As to the kind of seed that is doing

the best with us, I believe that I can

safely say that the seedlings from the

fall-planted Bull Pine seed are much
ahead of any of the others. The trees

are larger and have
withstood the attacks

of fungus diseases

more successfully' than
any ofthe spring plant-

ing. Some of the seed

1^ that we planted failed
^^ "^ to germinate ; other

species germinated
only a small per cent

and came up so slowly
that they were quite

provoking. The Jack
Pine seed, which is

verj^ small, germi-
nated readily, but be-

cause of the extreme
tenderness of the little

trees this species suf-

fered a heavy loss by
damping off. How-
ever, there are yet

enough surviving
plants to make a fair

stand. It is altogether

probable that fall-

planted Jack Pine seed

will produce seedlings

that will withstand
damping off fully as

well as the Bull Pine

have done. Damping
off is a fungus dis-

ease which is common
during warm, moist

weather, and it attacks the trees during
the very early stages of their growth.

This season marks the beginning of

the work on the Niobrara Reserve, which
contains 126,000 acres, b'ing between
the Niobrara and Snake rivers, in Cherry
county. We have at present a party

of six men surveying the boundaries
and making a thorough study of the

wood}' species found growing there and
of the conditions under which they are

growing. In my trip across the reserve

last week with Professor Emerson and
Mr. Mast we were highly pleased to

find the conditions there so favorable to

our work. The reproduction of the

Red Cedar and the Pine along the

rivers, creeks, and canyons is splendid,

and we found some comparatively young
trees growing out in the hills. The
rank growth of grass now covering the
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VIEW OF NURSERY BED ON DISMAL RIVER FOREST RESERVE, NEBRASKA.
SAND-HILLS IN THE BACKGROUND.

LOUP RIVER AND

hills will prevent further natural repro-

duction. There still remains a few
scattering trees of the forest of the
hills ; these are veterans of many years
and the stumps of their comrades which
long since fell before the axe are still

evidence of the mighty trees that once

studded the hills. Some of these
stumps w^ere found by measurement to

be as much as 28 and 32 inches in

diameter—wonderful trees for sand-
hills. We believe that wdiere forests

once grew, forests can certainly be made
to grow again.

EXTERIOR VIEW OF SEED BED ; OPEN SPACE IN CENTER USED FOR AN ENTRANCE.



THE PRACTICE OF IRRIGATION
WASHINGTON.

IRRIGATED AREA HAS BEEX GREATLY INCREASED DUR-
ING THE LAST THREE YEARS—EXAMINATION OF WATER
RESOURCES BEING MADE BY NATIONAL GOVERNMENT.

IN

THAT the people of Washington
are turning more and more to

irrigation as a means of developing the

state's resources is shown by recent

Census Office reports. The statistics

covering the past three years, the period

since the census year 1899, shows a

very substantial increase in the area

under irrigation and the number of

irrigators.

Especial interest is now being shown
in the development of eastern Washing-
ton, owing to the fact that the United
States Reclamation Service is making
a preliminary examination of the water
resources of the region with a view of

determining the advisability of con-

structing national irrigation works.

About 2,600,000 acres of public land

have been withdrawn from entry pend-
ing the result of this examination. In

view of this the following account of

irrigation development in Washington
up to the present time will be of value :

Irrigation in Washington is confined

practically to the territory east of the

Cascade Mountains, which, ranging
north and south, divide the state into

two parts dissimilar in topograph}^ soil,

and climate. The Columbia River
drains all of the eastern territory.

There has been considerable increase

since 1899 in the irrigated area of the
state and in the number of irrigated

farms. Beside the ditches actually

operated in 1902, there are a number of

ditches, some of them covering an ex-
tensive area, which did not carry water
until 1903.

In 1899 the number of irrigators in

Washington was 3,513, and the number
of acres irrigated 135,470. The figures

for 1902 are, respectively, 4,585 and
154,962. The cost of irrigation systems
in operation was, in 1899, $1,679,319,
and in 1902 $2,330,758. The total

length of main ditches in 1902 was
r,095 miles.

(458)

IRRIGATION FROM THE COLUMBIA
RIVER AND ITS TRIBUTARIES.

The Columbia River, including Clarks
Fork, heads in the Rocky Mountains
west of Helena, Montana. It crosses
the northern part of Idaho and flows
northwestward across the northeastern
corner of Washington until it reaches
the international boundary ; there it

makes an abrupt bend and flows in a
general southerly direction until it turns
west a few miles below the mouth of
Snake River and forms the boundary
between the states of Oregon and Wash-
ington.

Next to the Colorado, the Columbia
is the largest river in the arid region of
the United States, its drainage basin
including parts of Oregon, Washington,
Idaho, Montana, and a large area in

Canada. The entire drainage area of
the Columbia River is 216,537 square
miles, about one-half of which belongs
to the Columbia River proper and one-
half to its main branch, Snake River.
The portion of Washington drained

by the Columbia River is arid and semi-
arid, and, except in a few localities, irri-

gation is necessary for continuous suc-
cessful farming. The valleys comprise
some of the most productive farming
lands in the United States, having a deep
soil of apparently alluvial deposits
mixed with volcanic ash with an under-
lying bed of clay. The soil of the up-
lands is less fertile, but produces with
sufficient moisture heavy wheat crops.

BELOW SNAKE RIVER.

Most of the territory in Washington
drained by the Columbia River and its

tributaries below the mouth of Snake
River produces crops without irrigation,
but for some crops, and especially for
hay and fruit, many find the artificial

application of water desirable.

In 1902 the number of irrigators was
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387 ; the number of acres irrigated,

8,252 ; the number of irrigation S3'S-

tems in operation. 135 ; the cost of con-

struction of the operated systems, $45,-

998, or an average cost of $5.57 per

acre irrigated, and the total length of

main ditches, 99 miles. Irrigation was
chiefly from the Walla Walla River

and its tributaries.

IRRIGATION FROM SNAKE RIVER.

Snake River enters Washington near

Lewiston, Idaho, and joins the Colum-
bia near Pa.sco. In 1902, 911 farms of

Washington, with an irrigated area of

4,968 acres, were watered from this

river, its tributaries, and the springs

and wells in the drainage basin. There
were operated 77 irrigation systems,

representing an initial expenditure of

$109,853, or an average first co.st of

$22.11 per acre. Tnere were 68 miles

of main ditch. Most of the irrigated

land lies in Asotin county. From Aso-
tin Creek and its tributaries 8 1 o farmers

irrigated 3.225 acres from 6 irrigation

systems, costing $94, 100. The total

length of main ditches was 26 miles.

IRRIGATION FROM THE YAKIMA RIVER.

Nearly four-fifths of the irrigated

acreage of Washington and nearh^ half

of the irrigated farms are found in the

Yakima \^alle}'. The Yakima River
has its source in Keechelus Lake, on
the eastern slope of the Cascade ]\Ioun-

tains, in Kittitas county, Washington,
and flows through Kittitas and Yakima
counties, joining the Columbia River
near Kiona.

There has been since 1899 important
development of irrigation systems in

the Yakima Yalley. Two large canals

have been constructed, and the older

systems have been extended. Some of

these systems had difficulty in securing

water in 1902, and unless storage reser-

voirs are constructed in the mountains,

it is not probable that there will be any
further important development of irri-

gation from this river. The total num-
ber of farms irrigated in 1902 from the

Yakima River and its tributaries and
from springs and wells in the Yakima
Valley was 2,505, and the area irrigated

121, 705 acres. There were operated 255

irrigation systems, which cost $1,968,-

555, or an average cost of $16.17 per

acre irrigated. The total length of

main ditches was 6 1 8 miles. More than

half of the irrigated area in the valley

is watered from the Yakima River di-

rect. The principal tributary of the

Yakima River is the Natches River,

which in 1902 supplied water to 575
farms, having an irrigated area of

20,232 acres.

Irrigation from the Columbia River be-

tween the mouth of the Okanogan River
and the mouth of the Yakima River is

practiced chiefly for fruit growing. In

1902 there were 500 irrigated farms,

having an irrigated area of 14,378 acres.

The irrigation systems, 189 in number,
cost $168,364, or an average initial cost

of construction of $11.71 per acre irri-

gated. There were 209 miles of main
ditches. About half the irrigated farms
in this division are watered from the

Wenatchee River and its tributaries. In

1902 there were 253 farms, having an
irrigated area of 3,285 acres, watered
from this stream. There were in opera-

tion 34 irrigation systems, which cost

$95,755-
While the percentage of increase of

irrigation from the Okanogan River and
its tributaries since 1S99 has been large,

the irrigated area is small. There were,

in 1902, 62 irrigated farms and a watered
area of 2,257 acres. The 45 irrigation

S3^stems in operation cost $12,374, o^

an average first cost of $5.48 per acre

irrigated. The total length of main
ditches was 34 miles. Most of the irri-

gated land is watered from the Similka-

meen River and Conconull}' Creek and
their tributaries.

There is very little irrigation in Wash-
ington from the Columbia River and its

tributaries above the mouth of the

Okanogan River. In 1902 there were
126 irrigated farms, with an average
irrigated area of 18.9 acres, and 78 irri-

gation systems representing a construc-

tion cost of $14,369, or an average cost

of $6.05 per acre.

IRRIGATION IN WESTERN WASHINGTON.

The western or coast portion of the
state is humid, and irrigation is not

generalh' practiced, but, owing to the
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slight rainfall in the summer months,
there is a growing disposition to apply
water artificially to the land during the

periods of drouth. More than one-half

of the irrigated acreage in western
Washington is reported for the valley of

the Dungeness River, a region of rich

and deep soil producing remarkable

yields. In 1902 there were reported for

western Washington 94 irrigated farms,
having an irrigated area of 1,025 acres.

Sixteen irrigation systemswere in opera-
tion. These represented a construction
cost of $1 1,245, or an average of $10.97
per acre irrigated. There were 17 miles
of main ditches.

FOREIGN TRADE IN FOREST PRODUCTS.
IMPORTS EXCEED THE EXPORTS, THOUGH
RECENT STATISTICS INDICATE THAT THIS
CONDITION SOON MAY BE REVERSED.

THE United States is so generally

considered a producer of forest

products that it will possibly surprise

many persons to know that during the

calendar year just past the imports of

forest products exceeded the exports by
more than $10,000,000. The total value

of importations amounted in 1902 to

about $60,000,000, or 6.6 per cent of the

total, while the exports were valued at

about $30,000,000, or 3.6 per cent of all

goods sent out. While the exports are

now exceeded by the imports, it seems
to be indicated by the trend of trade in

the past few years that this condition

will be reversed, though there can be no
diminution in our imports, for they are

composed for the greater part of pro-

ducts which cannot be found in the

United States. For example, the prin-

cipal item among the imports comes
from the various gums from which rub-

ber is made, and last year they were im-

ported to the value of $25,000,000, or

nearly one-half of the total. Ordinary
lumber, to the value of nearly $20,-

000,000, came next in importance, and
of this the common sawed lumber, most
of which came from Canada, was worth
$12,000,000. Round timber was also

received from Canada, and various cabi-

net woods, such as mahogany, most of

which came from Mexico, Nicaragua,

and Cuba, were worth more than

$3,000,000. Then there were dye-

woods, chief among which was logwood,

and various gums used in the arts and
industries, including camphor, shellac,

and $1,000,000 worth of chicle, which

forms the basis for the chewing gum
annual!}' used by the American girl.

Wood pulp, most of which came from
Canada, was worth $2,000,000, and cork
from Portugal and Spain amounted to

almost that much. The rest of the im-

ports included cinchona bark, from
which quinine is made, and various

other products used in medicines, as

well as some vegetable ivory, natural

palm leaves, charcoal, hemlock bark,

naval stores, such as tar, pitch, and
turpentine, and other miscellaneous

things in quantities too small to be
specially classified.

Of exports from this country , the prin-

cipal item comes from ordinary boards,

deals, and planks, of which nearly

1,000,000,000 feet were shipped, the

value being $17,000,000. Joists, scant-

ling, staves, headings, shooks, shingles,

and other lumber exported were worth
about $10,000,000, and round, hewed,
and sawed timber exported was worth
about the same. Naval stores, such as

turpentine, rosin, tar, and pitch, most
of which went to the United Kingdom,
were valued at $12,000,000. Wood
pulp exports amounted to $740,000
worth, and were marketed almost en-

tirely in two countries—the United

Kingdom and Belgium. Most of the

tan bark sent abroad during the year

went to Japan.
Two countries—Brazil and Canada

—

stand out conspicuously among those

which furnish forest products to the

United St-ates. Generally Brazil is in

the lead in value of imports, but last
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year the values from that country were
sHghtly below the annual average, while

those from Canada were above, and for

the first time in many years outvalued

those of Brazil, and led those of all

other countries. Brazil's lead comes
from the great quantities of rubber she

sends to the United States, while Can-
ada's importations are chiefly lumber.

The two together furnish imports to the

value of $33,000,000, or considerably

more than half of the entire volume
from foreign countries. After these

countries come the United Kingdom,
British East Indies, Belgium, Portu-

gal, Germany, British Oceania, and
Mexico, in order, and all of these im-

port forest products to the value of

$1,000,000 or over.

Of our exports, the United Kingdom,
in lumber as in most other things, took

the greater amounts, the forest products

shipped to that destination having an

aggregate value, in 1 902 , of $1 6, 23 1 ,000.

No other country took nearly so much,
and the next in order was Germany,
with $4,233,000 worth. Then followed

the Netherlands, Canada, Mexico, Bel-

gium, France, British Australasia, Ar-

gentina, and Italy, in order, all of these

taking products valued in excess of

$1,000,000.
These statistics, which were prepared

by the Division of Foreign Markets of

the Department of Agriculture, natu-

rally include only what might be termed

the raw forest products, and the vast

amount of manufactured articles which
use wood in their construction, such as

furniture, farm machinery, carriages,

and other finished products, are not

counted in such a tabulation.

FOREST FIRE RECORD.

IN ACCORDANCE WITH ESTABLISHED RULE, THE
SCENE OF GREAT FOREST FIRES DURING AUGUST
HAS SHIFTED FROM THE EAST TO THE WEST.

IN the fall of the year the scene of

forest fires, like the " course of em-
pire, westward takes its way." With
the exception of a single fire in the New
England States, there has been none of

any great magnitude east of the Mis-

sissippi River since our July record, and
only one east of the Rockies. Colorado
and Utah were both visited by forest

fires, but with the exception of these

the greater part of the destruction has

been confined to the three states on the

Pacific Coast—Washington, Oregon, and
California.

New Hampshire.—A fire two miles

north of North Danville started July 27.

Besides doing considerable damage to

standing timber, destroyed 25 cords of

wood and 200,000 feet of sawed lumber,

most of which was insured. The fire

started from a lighted match carelessly

thrown on the ground by some wood-
choppers.

Minnesota.— Mayor Stein, of Cass

Lake, Minnesota, who, under the laws

of Minnesota is a deputy fire warden

by virtue of his office, sent a telegram
to General C. C. Andrews, Chief Fire

Warden of the state, saying that forest

fires were burning on Star Island, which
is government land, reserved by the
Morris bill. This was on July 28.

General Andrews replied, " Take 30 to

60 men and quell fire.
'

' This was done,

and the action was in marked contrast

to the quibbling between government
and state rangers as to who should put
out a California fire which was in dis-

puted territory. While their petty fight

as to jurisdiction was going on, the fire

was burning and gaining headway.
Colorado.—What was at first reported

as a serious forest fire on Cameron's
Cone, near Colorado Springs, turned out
to be a brush fire which did little dam-
age, and was extinguished by railroad

section men within three hours after it

started, on August 5. The promptness
of their work averted what might have
been a damaging fire, as there is much
inflammable timber in the neighborhood.

Utah.—Brush fires, started by camp-
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ers, threatened to destroy Binghamton,
a mining town 25 miles south of Salt

Lake City, on August 3. It was feared

that the town would be destroyed, but

a force of 300 miners succeeded in turn-

ing the flames away from the town, and

later extinguished the blaze before it

did much damage.
Oregon.—On August 15 the Asso-

ciated Press reported a forest fire which
had destroyed millions of feet of timber,

and was threatening saw-mills and

ranches in the mountains near Sparta,

not far from Baker City. The fire had
been burning for a week when first re-

ported, and reached serious proportions

on the 15th. At that time it was still

spreading its area, and unless checked
threatened the timber on the whole Cor-

nucopia Range.
"Washington.—The first forest fires

of the season reported in Snohomish
county occurred July 24, and at that

time had crossed the boundary line from
Kings county and were traveling north

through heavily timbered country. In-

structions were sent to deputy game
wardens by the county commissioners

to secure as many men as possible and

check the flames. This was done, and

the damage reported at that time was
slight. Later fire destroyed the Wheeler-
Osgood Company's plant at Everett,

causing a loss of about $30,000, of

which $15,000 was insured. This was
the second time that fire swept through
the plant in the past few months. The
company will probably not rebuild at

Everett, but will consolidate its interests

at Tacoma, where it is already estab-

lished. On August 18 a forest fire

burned near Elk, 25 miles north of Spo-

kane, covering nearly 1,000 acres in a

tract of burned-over pine and cedar.

For four days more than 100 men fought

the fire, but could not control it, and
the latest reports were that 12,000,000

feet of timber had been destroyed.

California.—The first serious fire of

the summer in the San Gabriel Reserve
occurred on the Prairie Fork of the San
Gabriel River, north of Baldy and 3
miles from the Big Horn mine, on July

30. Thirty rangers were immediately
concentrated at the spot and, aided by
20 men from the mines, fought the

flames, which were under control in

two days. For the next two months,
or until the heavy winter rains set in,

the San Gabriel and San Bernardino
Forest Reserves, on whose safety the
permanency of the water supply of

southern California depends, will be in

constant danger from fire. A continu-
ation of the differences of last year be-

tween the state and government rangers,

according to newspaper reports, dis-

gracefully marked the progress of the
fires which burned in and near the Yo-
semite National Park. For several

weeks prior to August 4 fires had been
burning near that gateway to the park
guarded by El Capitan and Cathedral
rocks. Both state and government
forces claimed that a fire near Glacier

Point was in the other's jurisdiction,

with the result that the flames pro-

gressed unchecked for some time. Then
when state and government lands were
both damaged, the fire fighters—the

park guardian with his troops and the

state fire wardens—got to work, only

after considerable damage had been
done which might have been averted in

the first place if the fires had been fought
in the interests of all, regardless of where
they were. Both sides seem to have
been at fault, for both withheld aid

while the fire was burning. Consider-

able damage was done to the pine and
oak groves which cover the mountains.

On August 4 Alden L. Youngman, of

Glen Ellen, brought suit against the

Southern Pacific Company for $2,700
damages sustained by a fire which de-

vastated his property a year ago. It is

alleged that the fire was started by a

locomotive of the defendant corpora-

tion. The outcome of this suit will

have a bearing on the attitude of rail-

ways toward fires started by their en-

gines or employes, and will be important

from the fact that at least one-half of

the forest fires now occurring in the

country are directly due to railroads.

Several hundred men battled with a fire

in the neighborhood of Relief Hill, near

Nevada City, for four days, and then

did not have it under control. By July

9 it had burned over 5 square miles of

timber land, and was still burning.

Much cut lumber was also destroyed by
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this fire, and flumes were saved only by

arduous fighting. A fire in the moun-
tains near Caliente, 30 miles south of

Bakersfield, destroyed grass on ranges,

grain fields, and forest. It burned

many thousands of acres, and was
fought by train crews of the Southern

Pacific and Santa Fe companies, as well

as by paid fighters hurried to the scene

by the Kern County Land Company,
whose holdings were endangered. On

August 9 it had burned three days, and

was not then under control.

Canada.—A message from White
Horse to Vancouver, dated August i,

said that a destructive brush fire in that

neighborhood had assumed serious pro-

portions along the line of the White
Pass and Yukon Railway. Every avail-

able man fought the fire until quelled,

though not until much damage had
been done.

RECENT PUBLICATIONS.

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 zvhen theprice is marked ''net.''

The Water Fowl Family. By Leonard C.

Sanford, L B. Bishop, and T. S. Van
Dyke 20 full-page illustrations. Pp.

598. The Macmillan Co., New York.

This volume is the latest issued as a part of

the American Sportman's Library under the

general editorial supervision of Caspar Whit-
ney. It contains fourteen chapters on the

shooting of ducks, geese, swans, and shore-

birds, by L. C Sanford. T. C. Van Dyke is

the author of the portion devoted to the water

fowl of the Pacific coast, while L. D. Bishop

supplies a detailed description .of each bird as

it is brought into prominence in the text.

The entire volume is written in an enter-

taining style, the three authors collaborating

being among the best of our sporting writers.

The subjects have been treated throughout in

a popular way, rendering the book not only
valuable as a sort of encyclopedia of the water
fowl family, but enjoyable reading for the

average sportsman.
A valuable feature of the book is the large

number of excellent full-page drawings by
Louis Agassiz Fuertes, Charles Livingstone
Bull, and Martin Justice. Large clear type,

good paper, and attractive binding combine to

make it an excellent piece of book-making.

The Improvement of Bivers. A Treatise on the

Methods Emploj-ed for Improving Streams,
for Open Navigation, and for Navigation
by Means of Locks and Dams. By B. F.

Thomas and D. A. WaTT. Pp. 356, quarto

size. Illustrated with 92 full-page and
folding plates. Price, 16.00 net

;
postage,

47 cents. John Wiley & Sons, New York.

At this time of rapidly growing interest in

the use of our rivers for navigation, irrigation,

and the related problem of controlling flood

waters, this book is most timely. It is claimed
to be the first work of its kind printed in the
English language.
The object of the book is to provide in con-

cise form a description of the various systems

employed for bettering the conditions of navi

gable streams, together with the methods
usually adopted for their design and execution.

This branch of engineering is practically im-

taught in the engineering schools of the United
States, but the authors hope that the publica-

tion of this volume may have some effect in

calling attention to this defect, and perhaps
result in widening the scope of some of the

usual engineering courses, and thus prepare
students for the engineering service of the

government.
The volume is divided into three parts : Part I

is devoted to general improvements of rivers
;

Part II, improvement of open rivers, and Part

III treats of the improvement of rivers by
canalization. Dikes, levees, storage reservoirs,

locks, canals, and the various kinds of dams
are all described at length The many excel-

lent illustrations and the fact that the book is

written in plain language, free from many of

the usual technical engineering terms, renders

it of value to the general reader as well as the

technicalh' trained man.

The Woodlot. By Henry Solon Graves,
Director of the Yale Forest School, and
R. T. Fisher, Bureau of Forestry. Pp. 90.

Illustrated by photographs and diagrams.
Bulletin 42 of the Bureau of Forestry, U. S.

Department of Agriculture. Washington :

Government Printing Ofi&ce, 1903.

This bulletin is intended to be of value to

owners of woodlots, particularly in New Eng-
land, where the material for its preparation

was gathered. Its most interesting and unique
feature lies in the series of diagrams, where,
by outlines of trees and explanatory text,

improvement and reproduction cuttings are

graphically explained. With the aid of these,

any one who gives the bulletin a careful read-

ing should be able to make the most of the

possibilities of any given woodlot area.

The first part of the bulletin explains fully

the meaning of improvement and reproduction
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cuttings, tells when, how, and why they should
be made, and sets forth the benefits to follow.

There are also suggestions for pruning, the
protection of forests against fire, grazing, in-

sect enemies, and storms, and a general dis-

cussion of New England woodlands and the
practicability of forestry. It can be said that
from this latter viewpoint—that of practica-

bility—this is one of the most important bulle-

tins recently issued by the government.

V^ V^

PUBLISHERS' NOTES.

The success of Forestry and Irriga-
tion's Real Estate Department has been so

marked that its management has felt justified

in greatly increasing the space devoted to it.

Some idea of its scope may be obtained by
glancing at the advertisement of its properties
amijug the back pages of this issue. The ready
reception which such a department has met is

due, we feel, to the fact that the magazine itself

guarantees honest treatment, and requires no
money tinless sales are actualh' made. More-
over, all properties listed will bear out every
thing claimed for them, and in most cases will

prove much more attractive than the brief ad-

vertising announcement proclaims them. Any
one interested in buying or selling real estate,

no matter where situated, will do well to corre-

spond with the manager of the Real Estate De-
partment, Lee M. Lipscomb, Forestry and
Irrigation, Atlantic Building, Washington,
D. C.

The Hardy Catalpa has been proved by long
experiment to be an excellent tree for timber
purposes, and this, with its remarkably rapid
growth, makes it valuable for plantations,

either as a source of domestic supply or for an
investment. George W. Tincher, at Wilse}

,

Kansas, has had considerable experience in

growing this species, and reports remarkable
success. He can supply seedling trees in large

numbers for plantation purposes, or he will

take contracts for setting out plantations of 60
acres or more. Those who wish to grow the
Catalpa can correspond to advantage with
Geo. W. Tincher, Wilsey, Kansas, whose ad-

vertisement appears in this magazine.

The general increase in interest in the prob-
lems of reforestation has an expression in an
advertisement in the present issue of FokEvSTRy
and Irrigation. We refer to the announce-
ment of the Scandinavian Tree Seed Establish-

ment, conducted by Johannes Rafn, Copen-
hagen-F, Denmark, which appears among the
advertising pages and requests correspondence
with first-hand collectors of tree seeds, of both
conifers and hardwoods. There has been a

lately growing demand for American tree seeds

in Europe, both for ornamental and forest

purposes.
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IRRIGATION
IN THE

NORTHWEST

has become an important matter to the farmer, and its influence on this

region, in every way, can hardly be estimated as yet.

Irrigation goes where rain doesn't ; it makes two or several spears of grass

grow where one or more did before ; it substitutes cornfields and wheatfields

and alfalfa fields for sagebrush patches ; in a word, it transforms
;
the

desert goes and the orchard comes.

" Wonderland 1 903 " has a chapter on this subject which may interest

you. The book is published by the Northern Pacific Railway Company

and if you send six cents in stamps to CHAS. S. FEE, General Passen =

ger Agent, St. Paul, Minn., he will send you a copy.

There are also other chapters of interest—amongst them one on Yellow-

stone Park, another on Puget Sound, and yet another on the Columbia River.
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ALL ABOUT THE

PACIFIC COAST
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Business Opportunities

Enterprise
The Leading Mechanical and

Industrial Monthly of the West

Send for Sample Copy

Mills Building ... San Francisco, Cal.
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Going to Travel?
TAKE ADVANTAGE

Frontier Monthly

TOURIST BUREAU

Complete and valuable information
regarding railroads, hotels, camp-
ing places, boarding houses, side

trips, and attractions. Protect
yourself against unnecessary ex-

pense and inconvenience.

ACCURACY ASSURED

Service is Free
TO SUBSCRIBERS

.( cfdiess

13he FRONTIER MONTHLY
225 Symes BIdg., Denver, Colo.

"Bhe Frontier Monthly is the best and «
liveliest publication west of the Missis- •?

sippRiiver. $i per year. Sample cop}',
^jTen Cents.
^(

In writing advertisers kindly mention l'''ORi';sTKV .\ni) Ikrig.\TION.



FARMS CHEAP

For Sale
At Low Prices

Low^ Round-trip
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^

Given A>vay
By the Government

North Dakota, Montana

Washington and Oregon

5 ? ^

There are thousands of acres of rich

agricultural lands, not yet under

cultivation, along the line of the

Great Northern Re^ilwe^y

Write toda^y for illustrated bulletins

giving detailed information. ^ ^ ^
Investigate Satisfy yourself and

Own A Fa^rm

^ 5 ?

MAX BASS, Gen. Imni. Agent, 220 So. Clark St., Chicago

F. I. WHITNEY, Gen. Pass, and Tkt. Agt., St. Paul, Minn.
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In writing advertisers kindly mention Forestry and Irrigation



REAL ESTATE
FOR^ESTFLY AND IRRIGATION conducts a real estate department, the

services of which are oflfered to all readers of this magazine. It will endeavor, through

judicious advertising and correspondence, to buy and sell property of every kind. In

other words, this department will act as an agent in any transactions our readers may

have involving real estate. For this service there will be no charge unless a sale is con-

concluded, when the usual commission will be expected.

To all interested we would say that it costs no more than the postage from your end

to make known your wants—either to acquire or dispose of property.

We desire to impress our patrons with the fact that this magazine,gu&rantees honest

treatment. The Real Estate department is managed by competent and experienced men
who will devote their best efforts toward building up a national business and a national

reputation for fair dealing. We call particular attention to the fact that no property will

be listed on our books that will not bear out under the closest investigation everything

that is claimed in its behalf. While we wish to handle small properties and will give

them careful attention, we propose to make a speciality of large properties and enter-

prises, as we have exceptional opportunites for reaching capital seeking paying invest-

ments, especially in the West and South. The character of investments which seem to

be most in demand are manufacturing sites, farming, grazing, and timber lands. We
also have inquiries relative to orange groves both in Florida and California.

PROPERTIES FOR SALE
DISTRICT OF COLUMBIA

We make a specialty of Washington City real estate and investments, and are

prepared to furnish any information desired to those looking to an investment, or toward
a temporary or permanent residence.

12 PER CENT INVESTMENT.—Large apartment house in the most central

and fashionable part of Washington's residence section. Every apartment taken.

Only $40,000.

Also handsome white stone front dwelling of 12 rooms ; lot 20 x 75 feet, in the most
exclusive section of Washington's aristocratic quarter. Only $13,000.

ALABAMA
TIMBER— TUPELO GUM, OAK, ASH, AND POPLAR.— 7,000 acres, heavily

timbered, on lakes and river front ; 65 miles to Mobile by river. $5 50 per acre for tim-
ber ; 10 years to remove. Will cut 5,000 feet of gum per acre, and 3,000 feet of oak,
guaranteed to bring 125 per 1,000, firsts and seconds ; common $ij, and culls |;i2 per

1,000, on local market Convenient!}^ situated for direct shipment to European market.

KAOLIN LAND.— "Solid bed of Kaolin," vein 14 feet thick, apparently inexhaust-
ible ; only partially mined to determine quality and quantity. On timber tract of 160

acres, near Heflin
; 9 miles from railroad, i)4 miles from Tallapoosa River. Entire prop-

erty, $10,000.
CALIFORNIA

ORANGE RANCH IN FULL BEARING.—46 acres farm, with citrus and decidu-
ous fruits, in the best fruit belt of California. Home and outbuildings, with abundant
water for irrigation and domestic use. Ready market for all crops. Will pay more than

15 per cent, on purchase price, which is only $3,000.

FLORIDA
The following tracts of Longleaf Pine and Cypress lands—on or near the west coast

of Florida :

(i) 64,000 acres ; average cirt, 2,000 feet of pine to the acre. These lands lie in the
noted lemon, orange, and vegetable belt of th6 state, andhave transportation facilities

bv both rail and water.

In writing advertisers kindly mention Forestry and Irrigation.



FLOR.1DA—Continued
(2) 110,000 acres ; this land will cut on an average of from 1,500 to 2,000 feet per

acre of pine, and is also located in the best citrus fruit belt of the state.

(3) 247,000 acres ; virgin forest, cutting on the average of 5,000 feet per acre, based on
a very conser\'ative estimate. About one-fifth cypress and four-fifths pine. Maximum
cut of pine 18,000 feet, and of cypress 50,000 feet per acre. Transportation facilities good.

(4) 390,000 acres, located on a navigable river, with transportation to the Gulf of

Mexico. This tract contains a large area of valuable cypress. The cut will average

from 2,000 to 3,000 feet per acre of cypress and pine. This land, aside from the value of

its timber, is also one of the finest cattle ranges in the state.

(5) 230,000 acres ;
this tract has about the same characteristics as tract (4).

(6) 1 10,000 acres ; estimated cut of timber is 1,500 feet per acre This tract is within

the citrus fruit belt of the state and will be valuable for either colonization or cattle-

raising after the timber is cut. A new railroad is being built through this tract.

(7) 90,000 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 sawmill costing 140,000 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 of this tract is

contiguous.

(8) 130,000 acres. This tract adjoins tract 8 and will cut not less than 3,000 feet of

Longleaf Pine to the acre.

(9) 12,000 acres of fine grazing land.

1 10) 30,000 acres of fine grazing land, being one of the best cattle ranches in the

state.

All necessary particulars will be given on application. Terms cash. Land will be

sold either in bulk or in the separate tracts above set forth.

GEORGIA
FOR SALE.—18,000 acres of land in southeast Georgia. Pine and Cypress timber.

On railroad. Cheap to quick purchaser.

LOUISIANA
UNUSUAL MILLING OPPORTUNITY.—Virgin forest of Louisiana red cypress,

estimated to cut 50,000,000 feet ; on water-course and railroad ; exceptional situation
;

probably the only considerable quantity of red cypress in the United States today ; for sale

at bargain. To quick purchaser, $3.50 per 1,000.

RED RIVER PLANTATION.— 1,605 acres; on railroad; has 2 miles river front
;

richest soil in state ; 800 acres in cultivation, Soo in timber— cypress and oak ;
timber

alone a paying investment ; i to i "4 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, |io,ooo down and balance

in easy payments.

FIRST CLASS FARM.—750 acres near Shrevesport, La., De Soto Parish; grows

cotton, corn, tobacco, and fruit ; would make ideal stock farm. Cheap at $3,550.

GOOD INVESTMENTS. — Several tracts on main line of railroads to Cincinnati and

St. Louis, I2.50 to $s per acre. Good fruit country, and when planted in fruit trees sells

readil}^ for I25 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 I30
per month. Agricultural implements go with place, and stock will be sold at reduced

price to purchaser, i, 120 acres in cultivation, producing excellent cotton. Only $45,000 ;

one-half cash, balance in i and 2 years.

HARDWOOD TIMBER LAND.—175,000 acres alluvial land will be sold in parcels

to suit purchaser at from $s to |i2 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 |io per acre,

I1.50 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.

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 1,000 acres in extent, for sale in both of these states ;
also residences

in the pretty suburban towns just outside of Washington.
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MARYLAND AND VIRGINIA—Continued
FOR SALE.—An excellent farm in Fauquier county, Virginia, 3 miles from War-

renton, and only '4 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 ; 15-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.

FOR SALE CHEAP.—35,000 acres of timber and mineral land, partly mountain-
ous ; soil adapted to the growing of grain and fruits after forest is cleared. Located on
boundary of Virginia and West Virginia,, near Hot Springs. Price, $74,375? only ^2.12}4
per acre.

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.—120 acres, fine orchard, running
stream through farm

; 3 miles from Berryville, j4 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., |i 2,800. As land alone sells for |ioo per
acre in this neighborhood, improvements and stock are practically free.

A HOME IN THE MOUNTAINS—Well built, airy house, modern construction,
with outbuildings, kitchen, and flower gardens, lawn, tennis court, etc. ; 25 minutes'
drive from Greenbriar White Sulphur Springs ; surrounded by beautiful scenery. High,
cool, and healthful. 100 acres, whole or in part, will be sold with the house and grounds,
with additional cleared and forest lands up to 1,000 acres if desired. The home will be
sold for $3,500, or less than half of its cost, with utensils and furnishings, complete and
ready for occupancy. Roads, fences, gates, and drainage in excellent order. An un-
paralleled chance for country home.

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.—13,900 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 10 per cent loss.

Property cheap at |io,ooo.

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 Ackei^nan, 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 vear.
Price, $5,600.

COLONIAL HOME.—"The Oaks," magnificent estate near Jackson, Miss. 913
acres good soil in high state of cultivation ; improved by finest country residence in
central Mississippi ; cost |;i6,ooo to build. Barns, stock sheds, and outbuildings. Only
$20,000 to immediate purchaser.

VIRGIN FOREvST.— 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 vSouthern R. R. and water-
course, at Sapa

; $4 per acre. Also 480 acres virgin hardwood, white oak, hickorv, and
gum, near Jackson

; $12.50 per acre.

NEW YORK
FOR SALE.—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)4 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-
erly, as it would double in value in a few j-ears.
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NEW YORK—Continued
HANDSOME ESTATE.—Estate known as the "Uplands," near Glen Cove, L. I.

;

IOC 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 hotel 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.

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

portation and on line of proposed railroad. Worked profitably for iS 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.

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 apph' 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)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 River and C. &0. R.R.

;

w-ill cut 20,000,000 hemlock, 10,000,000 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.

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 partv for term of years. Profitably oper-

ated for 17 vears. Stocked with Hereford cattle. Price, $30,000.

Address :

LEE M. LIPSCOMB, Manager,

R^eatl Estate Department .... Forestry and Irrigattion

WoLshington, D. C.
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Seeds and Seedlings for Forestry Purposes

Thomas Meehan <& Sons, Inc., Dreshertown, Penna.
iurserymen 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.

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 PLANTS SEED CO.

NASHVILLE, TENN.

ORCHIDS ORCHIDS

We are the largest Orchid growers in the
United States ::::::::::
Our illustrated and descriptive Catalogue
of Orchids is now ready and may be had
on application ::::::::::

Orchid G
and Import.

LAGER & HUKEELL
SUMMIT, N. J. : : : : :

KINSTLER WAR BAG
For Sportsmen, Campers, Etc.

Holds as Much as a Trunk

Weight, 3'2 Pounds

A Valise on the Cars

A Pack-Bag in the Woods
Send for Circular "D"

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

Marble's

Safety Pocket

Axe
WILL INTEREST YOU

Send for circular describing it, to-
gether with numerous conveniences
for campers and hunters.

MARBLE SAFETY AXE CO,
GLADSTONE. MICH., U. S. A.

PAPER that this pubHcation is printed

. . on is furnished by

R. P. Andrews & Company ino, Washington
vSole Ag^ents 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
^a
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r
COOL COLORADO

A Summer Vacation in the Rockies

—that means the best time of all

Fishing . . Camping
Mountain Climbing

Via the Santa Fe one enjoys a panoramic

view of tlie Rocky range for loo

miles— Pueblo to Denver

VERY LOW RATES ALL SUMMER

Write for beautiful book"A Colorado Sn?

G. C. DILLARD. G. E. P. Agt.

Santa Fe
377 BROADWAY. New York

California, Oregon,
Washington

from Chicago daily via the Chicago & North-

Western Railway. Pullman tourist sleeping

cars Chicago to San Francisco, Los Angeles

and Portland without change ; double berth

rate from Chicago only 36. oo.

Personally Conducted Excursions
Three through trains a day to San Francisco,
Los Angeles and Portland over the only
double-track railway to the Missouri River.
Round-trip tickets on sale daily at reduced

Write for free hooklets, maps and time
tables or call upon any ticket agent for
tickets reading via the

Chicago 4 North=Westerii Ry.
\V. B. Kniskern,

Passenger Traffic Manager,

SUNSET MAGAZINE

It pictitres the Wonders
and Special Resources of

the West, and its pages

give advertisers oppor-

tunities offered by no
other publication of sim-

ilar character. Especially

in illustrations is the
magazine noteworthy. ^
Upon every page are

artistic halftone engrav-

ings. Subscription $1.00

a Year; for sale by all

newsdealers. Published

monthly by the Passenger

Department of iST »r «r <r
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Organized April, 1882. Incorporated January, 1897.

T H E

American Forestry Association

OFFICERS FOR 1903.

First Vice-President.

Dr. B. E. Fernow, Ithaca, N

President.

Hon. James Wilson. Secretary of .Agriculture.

Secretary.

Y. Edward A. Bovvers, New Haven, Com
Treasurer, Otto Luebkert, Washington, D. C.

James Wilson.
B. E. Fernow.

Henry S. Graves.
Henry Gannett.

Directors.

Edward A. Bo'wers.

Otto Luebkert.
Filibert Roth. Gifford Pinchot.

Frederick V. Coville.

F. H. Newell.
P. Whittlesey.

Vice-Presidents.

Sir H. G. Joly de Lotbini6re, Victoria, B.
Charles C. Georgeson, Sitka. Alaska.
D. M. Riordan, Flagstaff. Ariz.
Thomas McRae, Prescott, Ark.
Wm. R. Dudley, Stanford University, Cal.
Henry Michelsen, Denver, Col,
Arthur T. Hadley, New Haven, Conn.
Wm. M. Canbv, Wilmington, Del.
A. V. Clubbs, Pensacola, Fla.
R. B. Reppard, Savannah, Ga.
Chas. Deering, Chicago, 111.

James Troop, Lafayette, Ind.
Thomas H. MacBride, Iowa City, Iowa.
L. W. Yaggy, Hutchinson, Kansas.
S. C. Mason, Berea, Ky.
Lewis Johnson, New'Orleans, La.
Edward I,. Mellus. Baltimore, Md.
John B. Houks, North Berwick, Me.
N. S. Shaler, Cambridge, Mass.
Charles W. Garfield, Lansing, Mich.
Samuel B. Grf.en, St. Anthony Park, Mint
William TkELF.^iSE, St. rx)uis. Mo.
Charles E. Bessev, Lincoln, Neb.
John Gifford, ^ rinceton, N. J.

Edward F. Hobart, Santa Fe, N. M.
W. A. Wadsworth, Geneseo, N. Y.
C. A. Schenck, Biltmore, N. C.
Frank White Bismarck. N. D.
Wm. R. Lazenby, Columbus, Ohio.
A. C. Scott, Stillwater, Okla.
J. T. Rothrock, West Chester, Pa.
H. G. Russell, E. Greenwich. R. I.

N. E. Hansen, Brookings, S. D.
Thomas T. Wright, Nashville, Tenn.
Wm. L. Bray, Austin, Texas.
E. F. Holmes, Ogden, Utah.
Frank W. Rollins, Concord, N. H.
Redfield Pkoctor, Proctor, Vt.
D. O. NouRSE, Blacksburg, Va.
Addison G. Foster, Tacoma, Wash.
A. D. Hopkins, Morgantown, W. Va.
Thomas F. Walsh, Washington, D. C.
Jos. M. Carey, Cheyenne. Wyo.
Elihu Stewart, Ottawa, Ont.
Wm. Little, Montreal, Quebec.
Geo. p. Ahern, Manila, P. I.

Wm. R. Castle, Hawaii.
J. H. McLeary, San Juan, P. R.

Annual Dues, $2.00. Lite 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 is sent regularly to all members.

APPLICATION FOR MEMBERSHIP.

To ' 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.oo) for annual dues enclosed herewith.
Very truly yours,

Name

P. O. Address



tioiis strictly confidential. Handbook onPatents
sent free. Oldest agency for securing patents.
Patents taken through Munn & Co. receive
pecial notice, without charge, in the

Scientific American.
A handsomely ilhistrated weekly. I^argest cir-
culation of any scientiBc journal. Terms, $3 a
year; four months, |1. Sold byall newsdealers.

MUNN iCo.36iBroadway, New York
Branch Office, 625 F St., Washington, I>. C.
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ihorburn's
Seeds

They have been developed by
careful, thouahtfr-l propagation

throughout the JTlneteenth cen-

tury. Ihorburn'c llG-page Century
Catalogue of these

Seeds of

a Cejittiry
la the 100th Euccessivo annual
Issue. If you -would have a more
beautiful lawn, cr a more produc-

tive garden, send for it. It's /ree.

J. M. THORBtlRN &. CO.
(late cf 1 ) John Street)

86 Cortiandt Street, >°c Tork.

Biltmore
Forest School

Biltmore. N. C.

Theoretical and practical

instruction in all branches of

applied forestry.

Course comprising t-welve

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.

% (S\

For further information
apply to

C. A. Schenck. Director

^ FOREST SCHOOL
y E N. CONNECTICUT

Ac of study in THE YALE FOREST
i^ covers a period of two years. Grad-

of collegiate institutions of high standing

/be admitted without examination, provided

,ty can show the requisite knowledge of

Botany, Geology, and Inorganic Chemistry.

The Summer School of Forestry is conducted
d Milford, Pike County, Penna. The session in

1903 w^iil open July . st and continue seven w^eeks

For further information e^Lcldress

Henry S. Graves. Director, New Haven, Conn.

PRESS OF JUDD & DETWEILER, WASHINGTON, D. C.



Dniversity^|f Toronto

Libiry

Acme Library Card Pocket

LOWE-MARTIN CO. limited




