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PREFACE

For some time the authors have held the intention of
formulating a book dealing with the present-day economic
problems of forestry in the United States, as Dr. B. E. Fer-
now did so inimitably well in his Economics of Forestry
of twenty-five years ago.' They were encouraged in this
undertaking by the tremendous interest which many peo-
ple have taken in the country’s forestry problem, and by the
need of orienting the public, particularly the younger
generation in schools and colleges, in the important eco-
nomic aspects of this problem.

The present book makes no pretense of being a com-
pendium of forestry information. In no sense, moreover, is
it a manual of methods. The five branches of forestry —
Silviculture, Management, Protection, Utilization, and
Policy —are not dealt with categorically, nor are the vari-
ous forest regions of the United States described in detail
with respect to component species, characteristics, possible
forms of management, etc. This has been done satisfactorily
in other books.

The purpose of the book, as the subtitle suggests, is to pre-
sent a study of the origin, application, and significance of

1 B, E. Fernow, Economics of Forestry. T. Y. Crowell & Co., New
York, 2nd edition, 1902.
vii
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forestry in the United States. The a
economic, and objectiye, designed to give the reader a
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Preface ix

is being accomplished — that is, of the real status of forestry
in the United States from the standpoint of economic prog-
ress, rather than from a technical standpoint of progress in
silviculture, management, or the like.

The appendices have been purposely limited ro materials
which contribute directly to a clearer and fuller understand-
ing of the foregoing chapters. No encyclopedic data of
standing timber estimates, volume, growth, yield, etc., have
been included, since such material is abundantly available
in technical publications.

If this book fulfills the hopes of its authors, it will be
received not only as an introductary text book on forestry,
but also as a volume of interesting and useful information
for the general public. In its preparation, this wider use has
been constantly kept in mind.

We make grateful acknowledgment to our colleagues
at Cornell University and elsewhere who have generously
codperated in the preparation of this book. May their re-
ward, as ours, be the sense of having contributed their bit
toward a better understanding of our greatest natural re-
source: the forest.

A. B. RECKNAGEL

§. N. SPRING
Ithaca, N. Y.

May, 1929.
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CHAPTER I /

HOW FORESTRY CAME INTO BEING

Forestry in the United States traces its real beginning
to a legislative modification of the public land policy. In a
bill laid before the fifty-first Congress, dealing with a much
demanded revision of the public land laws, a new section
was introduced very late in the second session, when the bill
was in conference, authorizing the President to set aside
forest reserves from the public domain. This bill was quickly
enacted and was approved on March 3, 1891. The then -
Secretary of the Interior, John W. Noble, influenced by
such men as Dr. B. E. Fernow and Mr. E. A. Bowers, was re-
sponsible for the persuasive insistence which induced the
conference committee to introduce this new section into the
Act of 1891, thus establishing in one little paragraph a policy
of setting aside and reserving public lands Wholly or partly l
bearing forests. Although the idea of forestry had been
growing, as yet there had been no uniformity or unanimity
of policy—or any effective action. In a chaos of diverse
laws and of conflicting interests in public lands an embry- .
onic policy thus emerged, which in the long run was des-
tined to accomplish the fact of federal forest management,

3
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town, and country formed the first direct influence le
to forestry.
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This influence is reflected particularly in the reports of
the Commissioner of Agriculture for 1865 and

in the census of 1870, which classified unimpro
land into two groups,

1875 and

ved farm
forest and non-forest,

SO 2§ to gain
more knowledge concerning forest area.

Rev. F. Starr’s article in the report of 1865 seems to have
been written chiefly from a farmer's point of view. It em-
phasized rapid consumption, predicted a timber famine or
decided scarcity of wood within thirty years
care and reproduction of woods by the farme
mental planting by the government as ameli
ures. It was extravagant and academic in

presented, but it doubtless aroused considery
In contrast with this,

, and urged
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much that it
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University, largely
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How Forestry Came Into Being i

In this connection, Dr. Fernow mentions two important
contributions: Dr. John A. Warder’s official report on For-
ests and Forestry of Germany, prepared when he was Com-
missioner to the World’s Fair in Vienna in 1873, and George
P. Marsh’s book, The Earth as Modified by Human Action,
which dealt ably with the evil effects of forest destruction.
Other writings of like character might be cited, but
those mentioned are representative of the period, and to-
gether with current articles they disseminared knowledge
of forests and forestry — a necessary precursor of constructive
action.
An early expression of interest was in the form of legisla-
uve action taken by the states and by Congress relative
to tree planting. Between 1865 and 1875 numerous state
legislatures passed laws to encourage tree planting, usually
providing for tax exemption on land successfully planted
under required conditions; in some states a cash bounty
was offered. These measures failed to achieve their purpose.
In 1873 Congress enacted the socalled “timber culture
laws,” providing that a claimant, as 2 prerequisite to gaining
title to a prescribed area, should plant a certain portion of
it with trees. Intended originally as a homestead act to eq.
courage tree planting, it became, however, a source of
many fraudulent practices in acquiring lands, and was
subsequently amended and finally repealed.
In these state and federal acts is to be seen the beginning

of much subsequent accomplishment in private planting
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with a view of ascertaining the annual amount of consump-
tion, importation and exportation of timber and other
forest products; the probable supply for future wants, the
means best adapted to the preservation and renewal of
forests, the influence of forests on climate, and the measures
that have been successfully applied in foreign countries
or that may be deemed applicable in this country for the
preservation and restoration or planting of forests, and to
report the same to the Commissioner of Agriculture to be
by him in a separate report transmitted to Congress.

This government agency and the American Forestry
Association, founded at this time and developed into an
active organization soon afterward, were the two most
powerful forces behind the public forestry movement. Local
and state forestry associations, likewise founded during this
period, were also influential within their limits in educating
the public mind.

The greatest landowner of that day was the United States,
which even as late as 1869 still possessed three-quarters of
the public domain. It is easy today to ask why the nation
did not then inaugurate a rational policy for forest lands
and thus safeguard the forest resources permanently.
The basis for an answer, if such a question can be answered,
lies in an examination of some of the chief facts in the
history of our public land policy during the last century.

There were statesmen who held broad views concerning
the disposal of public land for purposes of settlement, but

the enormous extent of the area, its apparently inexhaustible
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resources, and the pressing, immediate problems of its use

" . »
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L must live on the land

How Forestry Came Into Being 11

tions of the arid West. The Desert Land Acts aimed to

meet these conditions.

To afford markets and means of communication for these
settlers as they spread out over the western farmlands,
Congress, during the period from 1850 to 1871, made large
grants of public land, amounting to nearly two hundred
million acres, chiefly for railroads, but also for other internal
improvements. They were located mostly in non-timbered
country but some of these grants encroached largely on the
timbered regions of the public domain, alienating some land
which might later have been included in the reserves and
making possible the acquisition of certain large private
holdings.

The Swamp Land Act, passed in 1850, was primarily
intended to further agricultural settlement of public lands
which required reclamation. Under this act the United
States granted swamp lands to the various states, on condi-
tion that the latter would drain and reclaim them. Much
of the land so granted bore timber and very little of it was
reclaimed for agriculture, but was sold or otherwise assigned
to private individuals and companies.

In conjunction with the fundamental acts for agricultural
settlement, it was necessary to make provision for the min-
ers, another class of pioneers. After 1849 prospecting and
mining rapidly increased and Congress by the Mining Act
of 1866 threw the mineral lands of the public domain open

 to exploration and occupancy, and provided that title might
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History of the U nited States Foregt Policy and concisely
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th‘e unmediate withdrawal from appropriation, sale or
dpr,SQI of all public forests and of lands valuable chiefly
for umb.er, subiect to future tegistation, for the permanent
reservation of designated areas and a more economically

rove 1 { i
5 rnéd disposal of such timber 381t may not be necessary
indefinitely 1o reserve,

It 1s nee i
) dless to recouny here the various bills on this sub-
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Dr. Hibbard has well said: “The most commendable
act on the part of the government during the past half-
century was the reservation of so much forest land from
private entry.”

That pinetcenth century opened with the possession by
this country of vast forest resources; it closed with the pos-
session of still great farest resources, although ownership
had passed in large part to private hands. The rapid use
of the original forests was inevitable; it contributed tremen-
dously to the development of the nation. The speculation
and fraud that were involved and the enormous losses
through waste and destruction by fire are deplorable. The
fact remains, however, that before 1900 the nation had
adopted a policy of care and management of its remaining
public lands bearing forest or suitable for forest —a truly
great act in that it modified our land policy and initiated
forestry where it was of prime necessity as a part of the
national economy.

This beginning was on a higher plane of civilized en-
deavor than a mere act to avoid an impending timber short-
age. The nation, having set in order its own houschold,
could then seck to promote forestry within the states and
on lands held in private ownership. l’
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lumberman was the chief figure in industrial development
of the commonwealth.

After the Civil War came a period of retardation, fol-
lowed by a tremendous upswing about 1870, which pushed
the center of lumber production into the Great Lakes states
of Michigan, Wisconsin, and Minnesota. Here, indeed, the
lumberman flourished in the heyday of his prosperity.
Never was there such timber to cut and haul as the virgin
white pine abounding in these great forests. It seemed
endless to the pioneer lumberman, who came there from
the East and set up larger and more modern mills to manu-
facture a product that soon was celebrated throughout the
world, Michigan pine — a name to conjure with! Romance
of logging camps, of river drives, of incredible hardships
cheerfully borne! Stewart Edward White has well caught
the spirit of it in his The Blazed Trail.

By 18go the lumber industry of the Great Lakes states
was at the height of its glory. The demand for its product
was insistent as the agricultural region of the Middle West
opened up with the onrush of settlement. The excellent
and cheap lumber of the Great Lakes region made possible
the comfortable farmhouses and high plane of living which
now characterizes the corn belt. This is the greatest contri-
bution which the lumber industry of the Great Lakes states
has made to industrial prosperity of the nation.

By the turn of the century a change had begun to take
place. The South, slighted since the calamitous Civil War,
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continent of North America is @ dramatic epic. It begins
with the primacy of New England in the days following
the establishment of the United States. Maine — bearer
of the proud title “ Pine Tree State ” — was the leader for
the first fifty years of the nineteenth century, closely fol-
lowed by her sister states of Massachusetts, New Hampshire,
and Vermont. Those were the days when men toiled on
their farms in the summer and in the woods in the winter.
They were pioneer days when agriculture and lumbering
were mutually dependent. The rivers of New England were
the highways that bore the annual harvest of logs to the
waiting sawmills. White pine was the principal product,
spruce and hemlock were of secondary importance, and
hardwoods, since they could not be floated, were of no
economic consequence.

By 1850 the picture had begun to change. New York
stood first in lumber production and contributed a fifth
of the nation’s timber crop. It is strange to think of those
days when sawmill and gristmill (often combined) were
pushing into the wilderness of western New York. Many
men now living can recall the time when the primeval
forests of New York were opened up to logging, closely
followed by permanent settlements for farming.

Ten years after New York’s brief supremacy, Pennsyl-
vania took the lead in lumber production. Pennsylvania’s
forests have always been the pride of the state, and to this
day there remain evidences of that great period when the
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: oftwoods.
total cut, and 88 per cent of the exports ar'c oftss oo
Douglas fir leads with 54 per cent of the exports, o
- ines with 30 per cent. The princip:
by southern yellow pines v 3 SR,
foreign markets for western species are o
i astern and southern woods,
dering on the Pacific; for easter-x e e
rest of America and the countries o‘f Eump. o
The consumption figures do not include m:jlt B
ber (two billion feet in 1926). Thusi tl;cg;ct«c‘g et
consumption of lumber in the Unite ] f.ecthhiS e
plus importation, amounts lto 3(1)5 b(:::\m i dhe
a decrease since 1925 and sharply c.() st "
of 484 board feet reached at the height of lumber prod
no';hl: ol;) (t)Zam and river driver have dcﬁn}tcly d:;lgf:;rfi
It is an era of power logging, th'h mfan $ T:;mingly o
genuity taxed to the uimost to brmg rotrmetS ey
pregnable mountain fastnesses the giant
ern forests. . o
Today the lumber industry st;m'ds ﬁrstlj:u;:il;r:)'nzeMis—
wage-earners in eleven states: Washlxlgt(?;, e
sissippi, Oregon, Arkansas, Idé.lh(), Flori1 a, namng. ,
bama, California, and Texas, in the or er' L
However, the actual operation of ‘cut.tm;'; moer o
converting it into rough lumber, despltehltsf:::t e 1o
these and other states, is only part of t fe ; th[i)s s
industry. The remanufacture and convergo; 0 e t‘hc
product into material to supply the varied nee
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ultimate consumer js 3 much larger, though less Sl’CC““lil‘tz
phase of the industry, While the lumberman has m(w‘cul
across the continent 1o tap new timber supplics,ﬁ the JFL S
center of activity has remained i the manufacturing state
near the eastern markets, )

This g iltustrated by the nmap on page 25 (g 2)s
which shows the percentag,
industry of the nation ¢
Appendix,
the industr
Michigag,

e of the total forest products
ontributed by each stste (see
P 221). It is significant that nearly one-fifth of
¥ 15 located in the twe states of New York and

The following figures for lumber and

allied products
show the magnitude of the industry: *

Total value of products . $3,088,552,647

Basic industries

..................... $1,468,427,334
Waad rcworking industries

........ 778,050,860
Wooden container industries 249,612,107
Furniture and related ndustries 459,595,981
Miscellaneous industries . 241,866,365

It is evident that we are deal

ing here with an industrial
activity of

CONTRIBUTED BY EACH STATE

PER CENT

Fic. 2.
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(\cvdopmcm of the United States, In number of wage carn-
ded only by the textile industry. In value of
products it stands cighth in the list of iy

While lumber and its remanufactured products have
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the table on page 27.
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among the minor industries — if indeed it
can be calleg minor —js the

pulp and paper industry.
This industry i incapable of using the wood direct, but
requites that it be macerated into fibres, either mechanically
by grinding or chemically by digesting with acids; the
resulting sheet of paper is made by adding various other
ingredients. The paper industry has advanced by leaps

and bounds, and today, while it consumes only 3 per cent
of the woad cut in t

his country, it is, next to the lumber
industry itself, potentially the most important of the forest

. . " )
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: : 1S OF THE
TIMBER REMOVED EACIHI YEAR FROM FORESTS O
e b
UNITED STATES

: Possibie  lumber
Fquivalent in

I8 f Muaterial production from
arm of Materic

stunding timber ! come material

Cubie fect Bowrd  feet

Fuel wood ... . o 9,500,000,000 | 5,000,000,000
er, dimension ma- )
Llleli?fl,r:;nd sawed ties . 8,256,300,000 37,520,222,280
Fencing ... . . ... .. 1,800,000,000 5,000, o
Ties h& d . 840,000,000 2,100,000,0
dp wood 585,000,000 2,340,000,000
I;/;J'lp~ “{001(3 s v 305,550,000 879,000,000
ine timbers ... . éu‘g:().()o(, e
S:(r)lsgaﬁ;s‘ . . 105,680,000 691,200,000

Vehicle stock, handles
woodenware, furniture.

45,800,000 200,000,000
?Eht'c. .l .......... - 148,000,000 900,000,000
aamagles L. N o000
All fther classes ... . . 304,050,000 882,000, 2
Total 722,405,500,000 | 52,043,700,00C
otal ... ... ...
| Destroyed b fire, insects. oo
diseas)é :m(}]] windfall . 2,380,000,000 | 7,250,000,000
] T SO ST AN A0
Grand Total ... .. 14”,7;85,597(7):9/7(:)1‘ .W(m

The cut may be grouped!

Cubic feet Percentage
as: .
Fuel wood . 9,500,000,000 4:21;
Sawed lumber ... .. 3,256,300,222 20:8
Other forest products| 4:049,200,000 |
22,405.500,000 100.0

* From the Yearbook of the United Statcs Depart;nc)ntn(;)fC TA;;*‘r;ScuLt:cr;
for 1922, Onc thousand fect of seasonetd, unplar;.m , :;‘xnbcr i
considered the equivalent of 21y cubic feet of stand mg,cr itcm; g
stumips and tops, but excluding branches. FO\T loth' T
ratios, depending upon the character of the material, ha .
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industries. The rapid increase of paper consumption is
shown by the fact that 6,256

000 tons were consumed in
1 i a gain of
1917 as compared with 11,807,000 tons in 1926 —a gai

: . £
more than 94 per cent in nine years, Unfortunately, most o
this increase was supplied b

y foreign countries (chiefly
Canada)

in the form of pulpwood, wood pulp, and paper
itself. Domestic wood contributed
one mill

adequatc

an increase of less than
. L ack of
ton tons of paper, primarily due to the lack o

supplies of raw material near the

industry’s
milling units,

The pulp and pPaper industry is located chiefly in the
Great Lakes states and in the Northe

ast, because these are
or have been the mogt favorable regi

ons. In the face of an

enormous and rapidly increasing demand, however, the
existence of many units of the industry is threatened by
the exhaustion of sy

pplies in the regions where they are
located,

Why, then, does not the Paper industry pick up and move
as its predecessor, the lumb

the question, Mr, Geor
guage of Will Rogers:

ermill, has done? In answering

ge G. Wheat paraphrases the lan-
“ Becauge they couldn’t just get up

€g it back into the woods like the
sawmill fellers done for the last hundred years and more;
they got too much ba

€83ge and maybe they got more
sense.” ®

® Wheat, George G,, « Growing a Spryce Crop in 30 Years," Editor
and Publishey, June g, 1928, p.

4.

2 /65 Dfﬂt’lo men mertcarn 1 st jﬂdu!t}

. adily change
The industry is so constituted that it Cmn;v)t r:?f':)’w“h(i (
its Jocation, and shift as its sources of supplies s;ed s
e O.C e acrifices. Had the induStTY posse L
n.‘akmﬂg g:’;‘;; to move from one location to al‘llot e
exibi o on
;;i:t cost, units formerly would bave dfii:;cap,ybecause
risk of placing themselves under 2 .grca e ahified
not all of the industry’s pulping units Wo?ned in their orig-
once. Some companies would hi\ve mr?m, been more For-
inal .10cati0ﬂ by reason of dheir }11."1"“101‘35 raw materials,
tunately situated regarding supp .1cs.t of Canadian sup-
while others, by reason of t:e Pr-(:r):)r;lr‘tZd from Canada to
plies of pulpwood, would‘ }j;’e imder what it would hﬂV.e
produce paper at a cost slightly soduce paper and put it
o ;n cmi;g:itif;icfr:xl:ajjmtzgiment might coni;izii:iy_
€ marset. , ence
;):St tas long as Canadian supplies ht;ld orL;t‘;:i;ng onomic
terial rigidity of the industry and t C‘P icinal location.
conditions have held it largely to ?[s genEral idea of
Enough has been said, perbaps, to give a}fcation and the
the mgagnitude of the industry, its prescr:itin ternd and
causes thereof, and its situation regarding
SUPPIY' f the forest industry promises an mcre:;sl:eg
b f'umre Oootd as a raw material, not for iumb::x'c?ajse(;
nw : ar
:)r:tpjf]jrs];n(:xumcrabie products — now lr;ia;g:pi mary -
as by-products, but soon, perhaps, ‘t0 he development of
portance. A conspicuous €xamp fo is ¢
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ite pul
“rayon " —artificial silk — based largely on sulphite pulp

TS
derived from spruce. Who could have foretold, a few year

ago, that milady of 1929 would be clothed in wood?

Howard Weiss, former Director of the United Stﬂtﬁj
Forest Products Laboratory at Madison, Wisconsin, scnse(‘
this change in an address which he delivered before [hi
Wisconsin Commerciy] Forestry Conference: © “ We must,
he said, “ more closcly adhere to the view of looking at the
tree as a national product, which develo
stance, or to put it in g more technical
8rows cellulose. . . , Some day we may change the for-

ester’s title to celluloge propagator! ” (See Appendix, pp-
225 t0 226 for entire address.)

ps a wood sub-

ich
phrase, a plant whic

Dean Franklip Moon of the New York State College of
F

orestry brings back frg

idea. He reports the H
him that ¢

. : imilar
m his European studies a simila
. . aving O
eldelbcrg City Forester as saying

“ within seventy-five years the American consum-

ing public wil] thank God for wood cellulose in any form in
which they cap purchase jt.» 7

All this points ¢4 the integration of the American forest
industry. i

on, it is bccoming a forest products
. . r
mber is still o chief factor, but no longe

e for commercial prosperity. Instead,
like the meqq packing industry, which uses “ everything
: Forestry iy Wisconsin, Ashworth, g, L., Milwaukee, 1928, p. 137
' foe News Letter, Ney, York State College of Forestry at Syracusé
Umvcrsny, July, 1927, p. 2, col. 1.

the sole dependenc
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: e > utmost.
but the squeal,” it will exploit its ’rcsouru:-s i() th:rmanv::nt
This means permanence of production {?q‘-lm;gnpis the key
assurance of raw material, Industrile coordx'na xsemial e
ta profitable utilization, and this, in tu”: 1s €5
marketing of the raw mntcnalf— V_VOO . o conscious

The forest industry of America is beco . ?orestry for
of its obligations and of its dependence u1P ment of great
its existence. The past year has seen a ifvi:f:ntry. It is the
importance in the forest industry Of; ° of lumbermen
rapprochement —the  getting t‘oget er i< and inter-
and foresters in realization of their common ne of mutual
ests. This attitude of codperation supplﬂgts (; Lumbermen
distrust, when foresters were prone to rfnwhile lumber-
as “malefactors” and “ forest dcstroyer.s’d in toward the
men reciprocated with an attituc.k‘ of disdai
impractical theories of the techmcwn.. t where the forest

It has, indeed, now reached the poin ractice on private
industry is taking the lead in for’e st{y P ith greater vision
lands and is actually more enthusiastic, wi grS of *hope
of accomplishments, than forestf:rf whom yea
deferred ” have made less ‘)P‘imlstlf' ved management

Obviously the leadership in the impro rs of those lands.
of private timberlands bclo?gs :0 tfh’:h‘;‘”;z 200,000 acres of
Accarding to W. B. Greeley,® o . , eral
forest langd in the continental United States, the fed

. 8. Department of
R P, t Needs in National and State Forestry, U. 8 p

resen &

Agriculture, Forest Service, 1927.
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munict-
government owns 89,000,000, the states 10,500,000,

C. . - s 220,000,
palities and counties 700,000, large private owners 3

000, and small private owners 150,000,000,

it1 i i iness. in accord
Furthermore, itis ﬁttmg that American business, in

Sy . . ad in matters
with its fecognized genius, should take the lead in A
, : sation the
of public welfare, and that under the new dispensat
government should seek to aid r

ather than obstruct 1t 10
these processes.

President Hoover, when he w

e
as Secretary of Commerce,
said:

This group in the wood industries is pioneering amongst
our American industries several years in advance of most
of the others. I do not think we have another industiiy
that is so ntimately and actively organized, as the woo ;
using industries are today, for the common problems (;1
Promoting greater efficiency and greater stability and : fu
regard for the public responsibilities of the industry.

The Conference on Commercial Forestry, held in Chi-
cago in NOVCmbCr,I()27, crystallized the views of leaders
d greatly stimulated the progress

of forestry on private timberlands. This conference, called

d
by the Chamber of Commerce of the United States, adopte
the striking resolution 10 «

bility,

of the forest industry an

1 i 1 Onsi—

[hﬂt, IeCogmzmg thelr l’CSP
me ivi adcr-

fOl' St 1 nd owners assy 5 48 4 CIVIC duty, thc 16

£
. . i1 ; tment 0
9 Nationgl Committee on Wood Utilization, U.;S. Depar
Commerce Proceetling

imeogr.)-
s, Third Annual Meeting, May 4-5, 1928 (M\m;j o
10 Repon of the Con/errnrr on Commercial Forp_(]ry, Cham
Commerce of the United States, Washington, 1927, P. 195.
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: ise [of timber
ip in this great national business enterprise |
ship in this g e
groving] sreacy wel beguh o elled the forest industry
i . B ked; as 1mp 1 .
What, it may be as o it was formerly in
it was
to turn thus toward forestry, to which i the in-
diff r even hostile? The answer is o mising
ifferent o - 1— timber. Dis
. . f raw materia b of
creasing depletion o ‘ copaganda
f Ef; p minent timber famine as the p p}f’ dimber
ears of an im : hat the (i
larmists, there remains the indubitable fact ; : e
alarmists, dly dwindling a \
. apidly dw
i intry are rap o
resources of this cot '+ only oae Wiy
There is only
out forever. o
they can not hold | ‘s the practi
that is
i imber stores, an . hat
replenish our tim : ' counizes
f : Furthermore, the industry mdfl g interests
orestry. ) e 1o s
in reas}i’ng timber depletion 1s not favorab e
e ~ -l the
b ite the reverse! Says Carl Wernicke,
ut quite !

N 11
i ne:
authority on southern p1

i ' (=

of timber will be of genuine ~a(1i;i:;§h
sy Shortag? dustry is a fallacy. Raw materia yhich
e o !um?er s yly experience a hastened re tion
o demn o ::pnp]anufacturers who dependl_o(r; Jueh
. defﬂand’ Z‘f ca:cck substitutes which can b<.: relie P
mafcna']s v able market. While thc're is no tanger
aintain a reason dustry will face a genuine over-p‘t -
on t'he e there is some possibility thatfl e
e rom future’tition of substitutes becfausc ) unlin
e ffom c;{np\zould mean it may find xtself.strugi%e Ogé
prc’d:z:::ilr.l’rm;srkcts in a struggle forh praitr; bl:f)spindus-
high insurance the .
i pricli:v; 1s Z‘li(;r::sca:; of land growing enough
ury can
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timber so thar fumber using industries can rely on lumber
as 2 permanent available raw material, and so that com-
Petitive demand will not raise prices beyond the point
of general usefulness.

Thus lumbering has come to have a new meaning. No
longer does it signify dénudation without thought o‘f re-
growth. Forestry and lumbering are meeting on t.he middle
ground of timber production, which the public welfare
demands. The beginnings are necessarily s.mall, but wh:?t
15 encouraging is the fact that the private timber owner 1s
giving careful thought to his problem. ‘ )

Typical among pioneer industries in this country, tht
forest industry of America has passed rapidly through t 'e
Stages of exploitation which carried it from th.e At.lantlc
to the Pacific Ocean. Now, in the face of growmg.umbcr
depletion and the inroads of substitute materials, it fac?s
2 new era: the growing of its raw material — wood. It is
not only the privilege but the duty of every forester to

further this enterprise.
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on land unsuited for other purposes and yet useful for wood
crops. \(

This is not so easy as it may seem, for there must be an
adequate amount of land for the purpose, plus economic
conditions that make the venture profitable and encourage
the willingness to practice forestry. The manner in \yhich
the intricate problems of forestry are being met will be
set forth further on. Of first consideration is the land
available for forestry, its extent, its quality, and its location.
If it were wholly a matter of selecting areas for permanent
timber production without reference to other land rnses,
the problem would be comparatively simple. However, since
an expected increase of population calls for a greater pro-
duction of food supplies as well as of wood materials, a
larger area is needed for agriculture and pasture, or increascrl
production per unit area, or both. In the Yearbook of Agri-
culture for 1923 Dr. J. D. Gray and his associates discuss in
detail the utilization of our lands for agricultural purposes.
They point out that land, from the standpoint of its phys-
ical character, may be used for crops, for pasture, and for
forest. In the regions of adequate rainfall these three uses
are competitive. Arid and semi-arid land can not be used
for forest, but is valuable chiefly for grazing; and under
favorable conditions, natural or artificial, portions of it
can be used for crops. There are also complementary uses
of land, such as combined forest and grazing, as found in
controlled grazing within our western coniferous forests.
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On the other hand

» 1N our eastern broadleaf deciduous
forests, this s

Ame practice serves neither interest advan-
tageously from the standpoint of production, but is never-

theless quite common, Another complement

ary use is pas-
ture and crops,

the former 3 one stage in
and the latter as an alternative source of fee
animals.

The picture of the

present state of land utilization is
shown

approximately by the estimates which Dr, Gray has

compiled on the basis of governmental data and official

estimates of the Department of Agricultur
percentage of the total fand

million acres), rops of 1919 covered 19 per cent, pasture
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There is still the possibility of expansion for agnu;:)lul::l
purposes, although the best of our .land 1.s 11(:)“;an5ivc
Changed economic conditions have given rljSCb e
abandonment of agricultural land, because it A::'ustmcnts
marginal for profitable use for that purpose. ) }ften e
of this sort continue, and land so abandone‘ ’ is re-
idle without patural seeding by valuable species, r(:or less
verting to forest, or has completely returned ;0 :1: earing
productive, useful forest. On the other hu'n , lays a part
of forest land for agricultural purposes still p' ai;sed L}l (m!
though not a great one, and crops have encroa; - li)nd
pasture. There is a yearly accretion of ’cut—over 0 P
not destined immediately to be maintained fo; ;;roa:e o
of forest crops. These cut-over lands as ahw o; e
economically useful for crops and pa.sturc, t- ) ‘:termining
ing them and quality of their soil being ma)(;h :e o been
factors. They are not being rapidly taken up. The e
much misdirection in the settlement of su(fh lit;lh Unitid
the policies and practices of selling agencies. ; eof o
States Department of Agriculture made a st: Y e i
settlement and colonization in the Great Lakes Is) o
1925, acting in codperation with these states. D;. I (;Ut o
and Dr. L. C. Gray, in their exhaustive .rcpor.t, t’m}g1 o
point of major importance to our discussion: tha

d. Such
should be a careful selection of the land to be settle

. sential means
selection- requires an economic survey as an es in progress
1
of dctcrmining land use. Such surveys are in prog
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in Michigan, and a summary of results for o
given in the Appendix,
should serve as a basis bo

e county is
These surveys, wherever made,

th for state policy and for prac-
tice, and in respect to forest crop

the areas that should be devoted t
the threshold of systematic land ]

production they reveal
o this use. We are on

assification in this country.
The problem of forestry is to produce on land available

for forest use supplies adequate to meet the future needs
of the country s it grows. Without exact knowledge de-

¥s, action must be based on
Government economists say th

Years our present forest area,
are not restocking,

cultural uses, since

rived from €conomic syrye
estimates, at for the next fifty
'mcluding cut-over lands that
will not be greatly reduced by other agri-
these will be met by expansion over non-
justments in use, and by increased yield
bressure for available land wil] surely fol-
iate problem js to handle this forest area

arters of our fores; land lies in the East, but

crops in harmony with economic
possibilities,

Of the three agricultura] ygeg of land,

the public is inti-
mately acquainteq only with crops and pa

sture. But whereas

. 41
Forestry — Its Objectives

- -tilled fields of
most people are fully appreclatlvic o t::zclzlhes of grain, of
cotton, of great cornfields, of waving Ssheep browsing on
well-managed fruit orchards, of fatl roaming on farms,
rich, fenced-in pastures, of sleck cattle f the green oases
mesas, and mountain meadows, and 0

y g r - y arc
regl n,

irri f:l ms 1n thC semi-a g

o nCd b irr1 alc(l ]l(l () III(:

gh to be
but

t use Of l
virtually ignorant of the permanen " ete enon
. ¢
Planting of trees on idle land seems f corn or wheat;
as readily understood as planting Oh uch the agency of
that natural forests are renewable t r.o gforests are capa-
cutting mature timber, and that grow;ﬂgts the importance
ble of improvement by thinning, are bac dimly
H ut di
and nature of which are seemingly
by the public. ¢ is to make permanently
f forestry ‘o for-
The broadest purpose o f bearing for- .
able o
ing forest or cap
uselul lands now bearing £ ricultural uses. Such
h hilly
opes, roug
lands comprise mountain plateaus and Si Pst,some heavy
© ; ea
country, areas of light sandy soils atd emable for crops
soils, and wet lands not practically re cd termine at any
R . itions de
omic conditio | uses
or pasture. Current econ agricultural uses,
Perfi)od the division of land for the thrcetogwhich forestry
and they further determine the degree
< g : 1on. )
can be applied in any given re.g is fundamentally impor-
This economic point of view 1s fu

mic
t the econo!
be kept in mind, however, tha . Ifare
tant. It must be kep le is expressed in the we

perceivcd

. er a
est, areas sub-marginal for other ag

welfare of the people as a who
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: e ~ . Toret L s ek g -
of individuads. The first direct objective of forestry, the

ntai i OUrC salth

fore, is to maintain the forest industry, a source of weal
1shi ; : ason-

and a means of furnishing permanently, and at a reasc

able cost, a supply of useful wood products that everybody

- . . c
needs. To maintain the 1ndustry we must maintain th

timber crops.

Land adequate in quantity and quality to meet our needs

C o c
seems assured. Exact ﬁgures 1nd1catmg the extent of ou

forest area are lacking, but available estimates serve to give

some idea of the sityation, Expressed in percentage of the
whole (470,000,000 acres),! virgin forest constitutes approx-
imately 29 per cent; second growth, that has come up
naturally after cutting or fires, 53 per cent; the balance,
consisting of land on which no satisfactory natural stocking

has taken place, 18 per cent. In the cage of virgin areas,
forestry is concerned with economical

harvesting of mature
and over-mature timber,

with duye provision for leaving

ion that furyre valuable forest
€TOPs may be assured. Protection of timberland
over lands from fire is of

the areas ip such condit

and cut-

Paramount importance. Second
growth areas, largely to be found in the eastern part of the

United States, present fimerous problems,
differences ip |

qQuirements,
second grow

varying with
ocation, soil, forest conditions, logging re-
and marker, Slightly less than half of such

th is estimated to be of saw timber size, the
* " Timber: Mine or Crop? ” Uniteq States Department of Agriculture
Ycarbool\-, 1922,

ectt 43
Forestry — Its Objectives

. lous younger
rest consisting of growing stands in ;hec:tzr}l]oavc )SIuHered
stages of development. Many of thc.Sfi OrH re the objective
from fire and are inferior in comp O.Sltlog Cise cutting, and
Is to improve the forest by protection, by W rown —an ap-
by utilization of the products as t}.ney " frd ermanently
plication of rational treatment looking _to“;nd fs to quality.
improved production, both as TO quant(ljt )tn the accomplish-
The public should be most intereste _l ber cropping be-
ment of this objective of permanent tlm timber supplies
cause, with the reduction of accessible virgin C,I: in increasing
our needs, within half a century, muS;bC:l ermanent out-
degree from these Seco“d'grothhtlth meZns permanent
flow of products from our fores . ic values
local indistries, with their aCComPanymgdeC(z—ZZ?cts either
attendant on distribution of manufactu;ee p
locally or more widely, as the case may ;nic evils of tem-
Much has been written about the CC: n:)vhich remain in
porary industries, mute ev'lanCC.S . | locations and vil-
“ghost towns” of former rich mmer: first-growth timber
lages virtually deserted since tfh Cr Csrt]dh(i)story can be turned
logging. That page of our fore ' oo to inscribe
nge;i fir the application of forestry is bcgm:;egcted in the -
permancnt characters on & l?cv'v (i)\jsgt?)’ asl*:x-l’residﬁnt Cal-
changing point of view of the in " no other
vin goﬁigge well said: “Ic is my belief r:l}::t e
of our internal problems is of greater mfo lly begun, but
rehabilitation of our forests, now so hopetully
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needing the strong support of aur collective will and in-
telligence.” * A
Lands not restocking naturally with forest comprise a

great area at present idle. They are the cripples of cconomic

strife, subjects now for reconstruction operations. A burden-

some menace to individuals, localities, and states, they may
In great part be brought into |
during this century and will

within a period of fifty 10 seventy-five years. Subsequent
chapters of this book deg] with the manner in which the
desired objectives are being attuined with respect both to
reforestation and forese management,

Thus far, emph

rroductiveness by planting

aid in mecting timber needs

asis has been laid on the primary economic
purpose of building Up @ permanent forest industry, be-
cause it affects directly or indirectly every inhabitant of this
country. The accomplishment of this purpose need in no
way preclude the maintenance of other bencfits arising
from the presence of forest, provided federal
est policies are belpful and constructive to t

managed forests with this objective of perm

and state for-
his end. Well-

anent product-
iveness are more effective in the protection

and the prevention of soil erpsion than a
burned, decadent, and unsanitary wild
controlled cutting not only yields valua
br'mgs the whole forest area thus manage

state of efficiency. This has been well

of stream flow
re unmanaged,
woods., Skillful,
ble revenue, but
d into the highest

illustrated in the

2 Message for American Foregt Week, 1929,
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st Service
management of our national forests by the F:fre:ttl:;mest:
which provides for the most comp.lcrc useonscwmon y
with due regard to production of timber, ¢ T, provison
water for irrigation, power, and potable SU}:_ )}’iest degree-
for recreational use, and for other uses to K}TZ lf continuous
The broad purpose of forestry to provi ? i other
flow of products from forest land.and tohrnob.Cct of the
benefits finds interpretation according to the i Jsmm s
owner, whether it be the federal government, : hasiz,e one
private individual, any one of whom mil).’ Cnﬂlprct'rtion of
phase more than another. Unenlighteneq ;nt-:::s r)frexr at
forestry has given rise to many and van.e nr W‘it{wut .
directly opposite poles. Thus, preser'vatro o o
recreational use 0111)’» timber Productl()ﬂ o Q( of the

only, and so on, have led to confusion and obscurity
m;m O: 16Ct';'e;is is helpful but not sufficient. Clearly, for-
Toa ana 1 € ac-
estry deals wiz’h forests and forest industr?” e w(;t}:r:(}ilircct.
quisition of maximum returns, both dlre?t 3:11 be prac-
Economic conditions have decided where IF S -dn of [;and
ticed; that is, they have establishcri the dr;rstreor " ined by
for the purpose. Its specific objectives are de e
awnership and by the conditions of 'the par e
to be placed under management, To arrrvc ac;uri:: nz’ccssary
specific objectives, fundamental CCOnom.)c o yh olicy to
in each case. Such studies give a basis for the p q

- mpleteness of use an
be pursued and make possible a comp
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returns commensurate with the value and uscfulness of
the particular resource, The term °
well be replaced by the phrase *
and that is equally applicable o
— federal and state forests,
holdings, Ouly by a careful
be avoided. Disuse and use

stitute grave errors,

“selfish interest ” might
‘ enlightened self-interest”
public or private holdings
private preserves, or timberland
analysis in each case can misuse

which is foolishly himited con-

The keynote of the age is production and the r

ational
use of our naturyl resources.

Increased yield from our

forest areas and continued use are vitally essential. j

CHAPTER 1V

FORESTRY—AN ESSENTIAL OF
SOCIAL WELFARE

1. NECESSITIES

It is indeed true, as Owen Meredith says”m Lu;zlr:’,s t:;lz
« Civilized man cannot live without wood. W((i)oh lcom-
of the essential raw materials of the world, an1 t eFrom
modities derived from it are well-nigh numberless. -
cradle to coffin, both made of woOd’.no ~(-)ther mf rog-
affects cach one of us in so many ways in this age ol s;;iblfi
ress. Without wood our civilization would bt,: l[dnp:Oward

The source of wood is the forest, and our attltu' i- ation.
the forest js a fair index to the degrele of our cl\tl}ll Clzforcst
In the early days of settlement of this count:tyhing e
was regarded as man’s enemy. It was som & by means
avoided, to be cleared off the land and kept Od t()), it. As
of fire and axe. Seemingly, there was n(zi efl;"om the At-
setclers pushed their way slowly WCStW? es obstructing
lantic seaboard they found endless ranks o .tre P
their way. These trees were, of course, objects ordedpthcm
beauty, l;ut not so to the early settler, who Ti;g‘;\TCW York
chiefly as obstacles to be overcome. Even

47
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State an instance of the kind is related b

y one of the pio-
neers of Niagara County:

The Erie Canal opened up a market for lumber. Ship

umber! No wonder the settlers leaped with joy. They
had large tracts of lang, They had wood for fuel. They
might, indeed, now and then obtain a few English shil-
lings by making “black salts” in the swamps, by selling
a few pounds of maple sugar, a dish of wild honey, or the
carcass of a wild deer, But there was no market for these.
But now the timber, the miserable worthless trees, could
be sold for money. A tree, a single tree, of the millions
that abounded would buy a gown for the wife, toys for
the children, ang a jerkin for the farmer,

Today all this i changed. The forest,
is now recognized as hig necessary frie
only because j furnishes that all-impo
—wood but becayse of its contriby
modifying climate, in retaining snow a

in regulating stream flow. Most of all,

once man's enemy,
nd. This is so, not
rtant raw material
ting influences in
nd rain water, and
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In the first place, wood is one of the few subsiai;cc;:
which are coherent without treatment. Rock, of course,
an;;h:}; second place, wood is insoluble. The -Sig:mﬁ:?:;z
of this quality in the use of wood for shelter 1sfa::l;rlked
In a rainless climate, like that of Egypt, the U;C ) a cli;nate
clay or “adobe ” is satisfactory for houses, utf e
like that of America requires the employment of s
terial that will not melt. . d small. In

Wood is found in convenient sizes, large..:;n e
many regions it is the only available mi;e}rii‘sl I:ost service-
Throughout history, man has found woo erble estent
able building material, and to a very consi

i ds it so. .
hcl:telilt,ﬁ\:ood is soft and light. This. property is, aorde(;l: :(‘;:
relative, Some woods are comp araiwely hezvzhioned into
but in general wood is so light that it can be aOd P
a tool that can be handled. Furth(_erm0re7 dwohen floating.
water, and it nat only floats but carries a load : acrows, for

Wood is flexible. The making of boivs an
instance, depends on this inherent c.]uaht‘Y- e it were

Wood is durable. Happily is this so! S;JPP fermented
not durable. Suppose it decayed like an aPPbc Ollueless for
like wheat. Without durability it would citv Moreorer
many of the purposes for whi‘ch we nov; use It.
it is practically insect and animal proof. huable quality

It is combustible — perhaps the most va
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of all, for wood has cooked m

body for ages.

Wood is cleavable, also fbrous — it can be taken apart.
The Indian used this quality in m

an’s food and warmed his

aking baskets; the white
man uses it in making paper.

Wood is beautiful, wood is abund
wood is replaceable. A hundred ye
most civilized peoples
vehicles,

ant, and, best of all,
ars ago, even among the
» nearly all implements, buildings,
and other commodities were wooden. Plows were
nearly al of wood, spades were of wood, knife-h
of wood, wagons were all of wood except for the tires and
a few bolts — and most of the bolts were wood! Wooden
knives, forks, and Spoons were used at the table. Even

in some European countries, wooden shoes are more
common than are those of Jeather. A century

was used. Ships were wooden, held to
pins.

andles were

today,

ago litdle metal

gether with wooden
Locust tree nails were 35 importa

with a sheet of strap iron, Most people today use wooden,

because most people do not live

This is how near we come to being
» wood hag
portant factors in ¢h

rather than steel, tools —
in the United States,

been one of the most im-
e cultural developmem of man, and

Forestry — An Essential of Social Welfare 51

wood relieves the drain upon our forests, and fhat it is,
therefore, a virtuous public service to use substitutes for
wood. The truth, however, is far otherwise. Col. W B.
Greeley, until recently Chief Foresten‘-, points out. in az
open letter to the Director of the National Committee o
Wood Utilization: *

National interests will benefit far more by v1g<;{0u3 :}?;_
couragement of timber growing than by hoar ing the
timber we now have . . . a liberal use of “{ood is es y
tial to our industrial and construction requirements an
to high standards of living. o ——

Timber growing . . . is primarily an econon(;: p oces
If it does not pay, forests cannot be widely an gceIn atz
produced. To make it pay there must be an a c:qul ;
market for forest products. . . . The constructive so b:,
tion of the whole problem lies in timber use and tim!
culture, each backing and sustaining the c:)ther. bl e

Abstention from the use of timber will not epth c
cause of forest perpetuation. Furthermore, l'lfke anyt.(],viz :d
crop, timber becomes a partial or total loss if not uti
when mature. . . .

Closer utilization of timber will make f?rest crops “r;;:)ill':
valuable and hence encourage their prod.uCtIOIll. E .Can e
this is largely an industrial problem, its so utxon‘es
materially aided by the research f)f put?lfc a.genctlhmu .
by the promotion of more effective utl}xzatxo(le it tic
such admirable work as that of the National Comm
on Wood Utilization.?

! Under date of January 25, 1928. See Appendix, pp. 244-250. Giiaa.
2 This committee, organized after the Natjonal Confc:rcnccl ox:l Ueliza
tion of Forest Products, in November, 1924, is composed of leading

i States De-
zens in the forest industries. Axel H Oxholm, of the United
Partment of Commerce, is the Director.
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.Much ha.s been said and written about an impending
timber famine. To judge by the prophecics of earlier writ-
ers, the .shortage should have been upon us before this.
We continue, however, to have a super-abundance of wood
products on the market, while there exists a simultaneous
and undeniable depletion of our raw material.

The i
mber removed each year from the forests of the

United States
tates (see Chapter I1) aggregates more than twenty-

two billion ;
cubic feet. If we add to this the amount de-

stroyed b : N \
yed by fire, insects, disease, and windfall, we find that

the gross a fon is i
g nnual depletion is increased to nearly twenty-five

billion cubi
i
b ¢ c fiet. The annual growth of nearly six billion
¢ teet makes the ne :
t depletion nearly ni illion
cubic feet.® p y nineteen billi
The standine ¢
o 1 .
nearly eigh ng timber of the United States is estimated at
y eight hundred billion cubic feet * By division one

a;lrlges at the apparent conclusion that in forty years it will
all be gone. But this, as R, S, Kellogg s
and quite likely not trye.” :

ays, is “ unprovable

About
er
45 per cent of our lumber cut is consumed east of

th e,
e M1851581PPI and north of the Ohio and Potomac, but

some 6o per cen L
Plains DPe l -t of the standing timber is west of the Great
e C
pletion of the southern pine forests is rapidly

increasing the proporti
portion of west . .

ern lum nto
the eastern markets, ber coming 1

» est S[thl\ tics of e U lcd 3 27
37 able 11, For \ stics of th m St8t59 19

able 8, ores! S(QHSUC'S of the Umted tates—— .
1T F t States 1927
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Between 1914 and 1924 the average rail haul on Jumber
doubled.® The average freight charge per thousand feet
of domestic lumber consumed is $9.06. The annual freight
bill on domestic lumber amounts to $27,257,444 for Ilinais;
to $32.489,318 for New York; to $23,847,230 for Pennsyl-
vania; to $19,157,053 for Michigan; and to $15,076,444 for
New England. For the entire country the lumber freight
bill is $292,672,340 per annum. ‘

The situation is such that the country today is suffering
from a misplacement of wood supplies. There 1s enough
wood to go around, but it is wrangly located with respect
to centers of consumption.

As a matter of fact, conditions of utilization are changing
so rapidly that no one can confidently predict what the
future will be. Whereas the per capita consumption of lum-
ber is rapidly diminishing, the total use of wood is not.
As fast as one use of wood drops out, new uses, undreamed
of a generation ago, risc to take its place; consequently,
where ten years ago but two thousand uses of wood could
be enumerated, a census this year disclosed aver four thou-
sand five hundred ways in which wood was employed.

An example of the unpredictable is the expansion of the
radio industry. Radio cabinets, within the past two years,

5 Estimates for 1924 placed it at 725 miles, whereas a 1914 estimate
put it at only 360 miles. From the northwest lumber travels an average
of 4155 miles to the Northeastern States. Besides this, large amounts of
lumber are shipped from the Pacific Northwest to the Atlantic Coast
via the Panama Canal.



54 Forestry

i certain territories, h
building.

ave required more lumber than house-

The future uses of wood stagger the imagination. Fig. 4
shows the Pulp and Chemical Products derived from wood.
How many people know that moving picture films are
derived from the cellulose of wood? Or that without wood

we would not have dynamite, or smokeless powder? Even
the casing of the humble « hot dog’

’ sausage is made of
wood,

It is evident that almost every new industrial develop-
ment brings out new wses for wood. It is one of the great
basic raw materials — truly an essential of social welfare.

The principal uses of the annual harvest of wood are
shown in the table op page 56:

A. Analysis of Wood Requirements by Industries.—
(1). Fuel wood. While this can scarcel
an industry,

from the for

y be said to form

nevertheless more timber s removed each year
ests of the United States for this purpose than
for any other,

The total annuyal cut of woad is estimated at one hundred
million cords valyed at four hy

dollars® In cubic feer (at g5 to ¢
allowanc

ndred seventy-five million
he cord, a rather generous
0 nearly ten billion cubic
annual drain on our forests.
¥ seven billion cubic feet of

¢) this is equivalent ¢
feet, or 38 per cent of the total
This cut is composed of nearl

® Yearbook of the United States Department of Agriculture, 1923,
Sec. 629, p. 1059,
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PRINCIPAL UsEs OF wWOooD cuT

Equivalent in

Cubic Feet

Fuel wood .. cords 100,000,000 §,500,000,000
Lumber, dimen.

sion material and

sawed ties . feet ban 37,700,000,000  8,256,300,000
Fencing posts 900,000,000 1,800,000,000
Ties, hewed . ties 70,000,000 840,000,000
Pulpwood = .. cords 5:000,000 585,000,000
Mine timbers cu. feet 203,000,000 395,550,000
Tight staves . Staves 350,000,000 116,550,000
Tight heading ... sets 24,000,000 39,000,000
Slack staves . Staves "1,200,000,000 79,200,000
Slack heading ... Sets 90,000,000 72,990,000
Hoops ... =~ hoops 120,000,000 7,080,000
Vehicle stock, han-

dles, wooden-

ware, furniturc,

etC. . bd. fr. 200,000,000 45,800,000
Shingles . = shingles 9,000,000,000 198,000,000
Distillation .. cords 1,400,000 133,000,000
Tarming EXUract . cords 1,000,000 95,000,000
Veneer logs ... | bd. f. 576,000,000 105,680,000
Poles ..~ poles

4,250,000 555250,000
Export logs and

¢Wn timbers | 4, ft.

100,000,000 18,400,000
Lath .. lath 2,000,000,000
Excelsior . cords 200,000 23,400,000
Piling .......... pieces

1,500,000 39,000,000

....... 22,405,500,000
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hardwoods and nearly three billion cubic feet off sotf}tl\i»\;ooji
Saw timber should not be utilized for fuel, yet 0; R tl[: e
pose we cut annually an equivalent of more tha .
billion board feet of hardwoods and mor(“j t-hanb(z)lqrd feet
board feet of softwoods, or a total of five billion boa
which should be utilized for lumber. d ties. These
(2). Lumber, dimension material, and 57”/" . ht.billioﬂ
products of our sawmills total about thll‘lty—elg o
board feet annually and are valued at nearly oncmoo) .
half million dollars. In cubic feet (at " E?r feet, or 33
is equivalent to more than eight billion cubic T’his cut
t of the total annual drain on our florCSts' f hard-
Perc:r:;osed of more than two billion cubic f;:et ;) Oil)ds
is . twoods.
than six billion cubic feet o S? _
Vva:l:e: rrl:u: (:::)eme from saw timber, but SUbsrn:illf(:;n:s
mies could be effected in the woods ar-ld~ N ; :t of timber
to diminish the drain of nearly forty billion fe
annualgs::;lf;}f:rz:l annual cut of fence posts is c;ti;
m:ffe)d at nine hundred millions, valued ::; 302: Z:):)erczbic
billion dollars. This is equivalent to I’~00;n ;ur forests.
feet or 7.26 per cent of the total annual dr:und o i
This cut is composed of three hundred “3 and a half
cubic feet of hardwoods and almost a bi 1onbe e
cubic feet of softwoods. Fence Pofts need ;:0{ et for this
timber sufficiently large for mflklng lum er,hi’mdmd g
purpose we cut annually an equivalent of one
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sixty-five milj , .
y million board feet of hardwoods and six hundred

;nd sixty million board feet of softwoods, or a total of eight

undred and twenty-five million board feet which should
be saved for lumber. Prescrvative treatment of fence posts
would help to lessen this drain.

(4). Hewn tie, Annually there are hewn in our woods

" e .
venty million railroad ties,

. valued at nearly seventy-five
mill y y

ion dollars. This is cquivalent to eight hundred and

I m
llhon CUblC fﬁet, O / 0 ©
dlalll on our forests. Il“b C

bend ut is composed of nearly seven
undred million cybic feet

of hardwoods and one hundred

and sixty.e: oy .
e sixty-cight million cubic feet of softwoods. Hewing

ties is g w i
' | .asteful practice; in fact, the equivalent in humbe?
1s one billion, six hun

hardwoods gnq £ dred and eighty million b,o:frd feet Oj
fe of softod our hundred and twenty mxlh.on board

feet which couls’ ;)r a total of more than two billion boar
mil}, Preservag ¢ more economically handled at a SaVIV‘
racticed IVe treatment of ties would, if more general y
P » Serve greatly to reduce the need for rcplacemcnt-
We consume each year 6,000,000 cords
> valued at nearly one hundred million dollars:
Or 3 per Ce:tted to equal seven hundred million cubic feet
of the total annual drain on our forest:

Ninet
o Y per cent of this cur s composed of softwoods. €O
¥ to the ysya] practice

(s). Pulpwoogd,

of pulp wood
This is estim

be tak at present, pulpwood should fwt
€ from saw timber, By this change alone, 2 saving

coul,
Uld be effected of two hundred million board feet of
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hardwoods and of more than two million board feet of soft-
woods, among trees now cut for pulpwood which are of
sufficient size for saw timber. There is room here for sub-
stantial economies.

(6). Miscellaneous. Without going into details, we may
cite numerous other uses of wood which now utilize saw
timber whereas smaller material would serve the purpose
equally well. These various requirements account for nearly
6 per cent of the total annual drain on our forests. Many
of them could be met from material other than saw
timber,

(7). Totals. Our total annual wood requirement is nearly
twenty-three billion cubic feet, valued at more than two
million dollars. This cut is composed of nearly eleven billion
cubic feet of hardwoods and twelve billion cubic feet of
softwoods. The equivalent in lumber which might have
been sawed from the same trees amounts to nearly eighteen
billion board feet of hardwoods and approximately thirty-
five billion board feet of softwoods, or a total of some fifty-
three billion board feet. By reasonable economies this drain
could be reduced to forty-five billion board feet yearly.”

B. The Closer Utilization of Timber.— One hears the
question asked: “ What becomes of the wood in a forest? ”

7 United States Department of Agriculture Yearbook for 1922, p. 135.
For further details sce Report of the National Conference on Utilization
of Forest Products, Washington, D. C., November, 1924, United States

Department of Agriculture, Miscellancous Circular 37, 1925, particu-
larly “Wood Waste Prevention,” pp. 83~100.
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The answer is that about one-fourth of the forest is left on

the ground after logging is completed. This may be called

“woods waste,” but properly it is “ woads refuse,” since,

under present economic conditions, much of this waste

could not possibly be used to advantage. If one ask: “ What
becomes of the wood in a tree? ” the
one-sixth of it is left on the g
pleted.

answer 1s that about

round after logging is com-

If we trace the process to the mill, we find that the mill
waste is 40 per cent of the wood in o forest, 44 per cent of
the wood in 2 tree, and 53 per cent of the wood in
Take, for example, the wood in 4 log — when it is sawed

up the bark constitutes 13 per cent of the volume of the

log, the sawdust cur by the saw (known as saw kerf) is
13 per cent (with circular saws it often ru
per cent),

a log.

ns as high as 20

Then there is the
waste through edging (the process which makes the sides

of boards parallel) and through trimming (the process
which makes the boards of even length and the ends par-
allel). Edgings and trimmings

gether take 12 per cent
of the volume of 4 log. Finally,

miscellaneous losses account for

and the slabs equal 12 per cent,

careless manufacture and

3 per cent, bringing the
total waste to 53 per cent,

Even after the log is cut into lumber this waste con-
tinues; for in the process of seaso
6.7 per cent, which brin
the wood in a log. The

ning there is a waste of
gs the total o nearly 6o

per cent of
re remains, then,

40 per cent in the
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form of seasoned, unplaned lumber. Even this lumber,
however, is not used without considerable waste in the

process of final manufacture. The buildin

g trades, for ex-
ample,

use 85 per cent and waste 15 per cent.

As pointed out, much of thjs waste from woods to
consurmer is at present unavoidable. Scientific research is
gradually finding use for waste products, either in the manu-
facture of small wooden articles, or in chemical products.
Further, it has been shown in actual practice that the amount

of waste can be reduced by more careful methods of log-
ging; by taking to the mijll more of the defective and in-
ferior kinds of trees; by using band saws,

whenever possi-
ble, instead of circular saws, which cut a

ot cutting lumber to standard sizes alone;

® by using
round-edge lumber; by adopting proper metho

ds of season-
ing; by exercising greater care i manufacture and in the

use of lumber; by working up the

“refuse” into small
articles;

and by converting chemically (by distillation,

extraction of resin, and manufacture of pulp) what would

otherwise be wasted.

8 While z¢ per cent of the lumber used in the average American
house is of lengths less than § feet, only 1Y per cent of such short length
material is bought from the lumber mills in short lengths, the balance
being cut from lon

ger lengths on the job. The National Committee on
Wood Utilization, Washington,

D.C., has issued a bulletin, The Marketing
of Short Length Lumber, and the Uniteq States Department of Agricul-
ture published in July, 1926, Circular 383, Industrial Outlets for Short
Length Sofrwood Yard Lumber,

Similarly, the Association of Wood Using
Industries in Chicago published

) N 1923 Production and Use of Small
Dimension Stock in the Chair Industry,

wider kerf; by
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i al
N. C. Brown gives the following figures on annu

in thc PI on o rincl al WOOd PIOdUCtS.

P W astage Total Cut

Products (million cu. ft.)

L ber ... 6,000 8,7-56 1
umber ... ... ... ... ... %

00 955
Fuel wood .. .. . ... ........... 150 e
Fence posts ..................... > e
Railroad ties ..................... % o
Pulpwood ... ... . e
Round mine timbers .............- » o
Shingles .......................... o
Tannins (wood and bark) ........ jfz o
“ Distillation wood ........ ... 2 3
Veneers ... ... .. ... ... ... . o
Slack Cooperage ........ocooooe . o
Tight Cooperage ...........ooooe o o
f‘Ol;sandpiling..........A........v.. 0 o
ath ... ... I 23
Excelsior .......... ...
Total 6896 22,352
otal ...

i roducts of
On the basis of a total consumption of these pc e
| i era
nearly twenty-three million cubic feet, the averag
is 30.8 per cent.

L]
York, John
B N. C.. The Amevican Lumber Industry, New
rown, N, C,

| P 34T i for 1922, p.
lliz Usf’“;- ISgt:t3o:splp)cf;artmem of Agriculture Yearbook )
nite
109; tdem, for 1923, p. 1079.
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C. Wood Waste Prevention!' — The greatest hope for

immediate aid in the alleviation of the timber shortage
lies in more effective methods of manufacturing and uti-
lizing forest products. Improvements can be made immedi-

ately on the basis of knowledge already available. Present

wastes and losses are enormouys, Present average practice

in the manufacture and use of forest products is so far below
the best present practice th

at tremendous savings can be
made at once,

If present best practice and knowl

edge were put into
effect to the fullest extent economic

ally feasible, it is esti-
mated that 3 saving of approxima

present drain on the forests could b

The reader should note carefully ¢
of two-ninths of the annual drain
economies already proved to be feasi
of at least equal magnitude wil] a]
oped through research, making p
four-ninths of the annual drain an

tely two-ninths of the
¢ accomplished.

hat the estimated saving
is based entirely upon
ble. Further economies
most certainly be devel-
ossible a total saving of
da corresponding exten-
. It thus appears that bet-

on of Forest Praducts on Novem-
ber 19 and 2, 1924,

In Journgl of Forestry, Vo), XXVI, Na. 5, May, 1928, p. 716.
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ic condi-
research in forest products, and prcscﬁ Zczzlt(i:;n;ue of the
tions, the Forest Service has made a detai e. on the forests
savings which could be made in the dm:;d L of the
i our best present knowledge WC[; jfep of forest products
various steps in the manufacture an . nomically
wherever sich procedure is comrr.lercmlly a.n;ds ct:)one“lrly o
feasible. This total estimated Sa"m.g amou:t is more than
billion cubic feet per annum. This amoilmin and nearly
two-ninths of the present annual fo.rcs; ;Ver e entite
equals the total present growth of timber
forest area.

(NOWIN
hods now kno
Conservative estimates show that, by met

: the forests by
and available, we can reduce the drain upon nt of use
’ ' amou :

more than two-ninths without reducing the methods

: 1 an
r service rendered, and without adoptmgll };aSible .
ol ; .
or practices which are not now commercid y
economical. . [ «ill better

What does the future hold in the way o
a

methods?

t.ry
it n 0{ 1nd S!
h and tter Organl L

SClCntlﬁC Trescarg he Zat10 u

: H new econom
are each year disclosing o do so, even

may safely predict that they will -Comlfn::,ot,nimhs " e
beyond the now feasible economies o o may expecs
annual drain. As timber grows scarc;r T bt eficient
for instance, a trend toward the use of the i Europe. Tn
methods of lumber manufacture employe

i t of the
spite of the wonderful mechanical development o
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‘American type of sawmill machinery, and the severe pun-
ishment which it successfully withstands under high-speed

and . . .
grueling service, it is recognized as being far more

wast
cful of lumber than European apparatus, and it has not

found favor in Europe because of this fact. It will never be

ossible i
P to attain to complete and perfect utilization, for

w _ .
' e cannot eliminate entirely such items as slabs and edg-
ings, sawdust and planer shavings

b

: : allowances f; ria-
tions in sawing, bk

and allowances for variations in shrinkage
of the wood as it dries, It seems probable y
th? additional savings which may be expect;d in the future
Wﬂ.l be as great as those now feasible, in which event the
ultimate possible savings would be 19,000,000,000 cubic feet
per a.nnum, or fouf-ninths of the present dr;in

It is evident from what has been said .
creased production of wood crops can we,

conti .
ntinued drain on our forest resources

however, that

that only by in-
hope to meet the

The practice of
forestry alone can assure an adequate woo, P

?'ears to come. Whatever the futyre
its place, and a foremost place,

In the fall of 1927 the Natio
Association promoted 2 campa
wood. Substantial prizes wer

ans ” i
’glcem‘ ;:er:tted. Of fomc 370,000 slogans the one chosen,
. y Centuries of Service” emphasizes the tried
and true dependability of wood, The

«
Wood: Use 1#t; Nature Renews it,”

d supply for. the
may hold, wood will have
in the national economy.

nal Lumber Manufacturers’
ign for the increased use of
e offered for the best “ slo-

second prize slogan,
emphasizes the fact
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that the use of wood is coupled with the unique attribute
of renewability — an attribute which is the foundation of
forestry.

There is danger of excessive zeal in the enthusiasm of
promoting wood uses. Professor E. Fritz of the University of
California has urged that “ Use wood wherever it will serve
the purpose” should be the slogan of every forester. Pro-
ponents of this viewpoint would insist on using wood irre-
spective of the superior merits of competing materials.

Preferable is the viewpoint of R. S. Kellogg: **

Wooden sidewalks went out of fashion long ago; wooden
buildings and shingle roofs are not permitted in restricted
sections of cities; boxes of paper and fibre are used in place
of boxes formerly made of boards; steel passenger and
freight cars and concrete culverts and bridges are common;
while structures of concrete, brick, or tile are found on the
farms. . . . Wood has been so cheap and abundant in the
United States that it has been used for a multitude of
temporary purposes, and often for purposes for which
other products are better suited. '
Another stage of economic development has now been
reached. Wood is taking its place as one of the finer ma-
terials, and the coarser uses are being given over to coarser
products. This makes it possible to have a relatively larger
supply of wood for the purposes for which it is unquestion-
ably the most suitable material. No doubt, also, some of
the present use of substitutes is a temporary fad, and
public favor will eventually return sensibly to the earlier
material.
12 Lymber and its Uses (3rd edit.), New York, U. P. C. Book Co.,
1924, p. 353
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Professor Fricz’ slogan for foresters should read: “Use
wood wherever it will serve the purpose — best.”

Wood s quite capable of standing on its own merits.
Fndeed, we are on the threshold of important modifications
in vvo'od structure and wood production through the cross-
breedmg of important timber species. Experiments by the

late Luther Burbank in crossing the English walnut with

its Californi :
California cousin showed a marked increase in wood

production. An experiment in crossing English walnut with
the F)lack walnut of the castern United States shows a simi-
far Hicrease of growth in the hybrids and a tendency to
combmAe the wood characteristics of the parent species.
Studies are being made in interbreeding poplars for pulp-
wood. There lies i the future a vast field of possibilitics

h .
V\; ereby the skill of the forester may produce special kinds
Of wood materia] for special purposes

shorten the time required to grow t

making it serve better the wood re
society.

and may, in addition,
he timber crop, thus
quirements of modern

With uses multiplying fast,

As modern man takes up new ways,
Who says the day of wood is past?
The foresr’s gift forever stays.

(Arthur M. Bullock, Greenville, N.C.)

2. RecreaTiON

Constru 1 :
Ctive recreation hag long been recognized to be

of as grear sign;
1 . .
8 gnificance to the social welfare of our nation
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as is efficient labor. In fact the two go hand in hand, and
with the increasing leisure time at the disposal of almost
every class of worker the manner in which such time is
spent makes either for high efficiency or for deterioration.

The extent of outdoor recreation has been greatly in-
creased because of the remarkable development of trans-
portation facilities since the opening of this century. It is
local, regional, and transcontinental, by train, by boat, and
especially by motor car. This movement 1s unbelievably
great; it is already ahead of provision to meet its necessities
in many states and will undoubtedly increase. Outdoor
recreation is the safety valve for the tremendous pressure
of life under our present civilization and is a much-needed
diversion from the drab monotony of work in many lines.
C. J. Hamlin, chairman of the National Conference or Out-
door Recreation, has well pointed out that the objective in
providing adequate facilities for outdoor recreation is for
the purpose of affording, not the luxuries, but rather the
essentials, of living. It is significant that more than a hun-
dred associations are directly or indirectly concerned with
furthering sane outdoor recreation.

Forestry makes an important contribution to our social
welfare by giving an appropriate place to the recreational
use of our forest resources. This rests on the concept that all
of our natural resources should be used to the highest de-
gree but without nullifying their major economic use.

The advantages and delights of the forest as a place of
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recreation need no commentary, but it is desirable to make
clear distinctions concerning the use of the land in this
respect. A brief glance at the field of recreational develop-
ment will show its various phases, as well as the nature and
the economic significance of each.

The greatest competition for use of land is in congested
centers. Nevertheless, much headway has been made in
pr‘ov'%ding playgrounds, playfields, parked strects, and parks
within the respective limits of cities and towns. In this

movement the competition is between the use of land for

busi 1 i
ness and residential purposes, on the one hand, and for

fultllc[lllg SOCIal Welfale through ICCICatIOIl, on thc 0[]
I\ Sl.lltable pIOI)OItIOIlatC use m st ¢ :ISSLIICd- It 15
) u b
p t y p f cse CCdS aud futu
ar Of bload cit LlllIlll’lg or pt‘ sent n
CXpanSlon.

In 18.8? municipal park areas, except perhaps in a dozen
large cities, were negligible,

! but between 18g0 and 1905
there was a general awakenin

e s g to the recreational needs of
Y dwellers and a great increase in the amount of land set

apart for thi i
p r this purpose. By 1926, according to statistics of the

Unite,

. d States Department of Labor, the total area of parks
In towns and cities of 2500 inhabit
nearly 250,000 acres,

and since 1900 has b

ants and upwards was
In 1895 the county park came into being

ol been adopted in numerous places. This is
ence of the w1demng range of recreation
]

that the movement is likely to increase as a me

: . C
Ng recreational opportunities for large numb

and it seems
ans of afford-

ers, admirably
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supplementing city park systems, and often forming an
extension of these.

Where parks within cities or on nearby areas are in
forest, the primary or sole purpose is recreation. Forestry,
except for maintaining such areas as are wooded in a healthy
condition, has no place in this program, since recreation, not
material production, is the higher use.

Town, city, and county forests, for the most part estab-
lished by planting in recent years, but in some instances
comprising forest land, have the fundamental economic pur-
pose of producing useful materials. This does not preclude
their use for recreational purposes to any great extent, such
use being clearly within the province of intelfigent forest
management. The quality and particular character of these
lands should be such that other use is economically un-
profitable, forest being the natural as well as the principal
use and recreation secondary or complementary to that.
Where such forests safeguard potable water supplies, public
health must be safeguarded in such recreational use as is
permitted.

While it is true that open areas within congested cities
and. their environs are of vast importance in furnishing
facilities for recreation, it is likewise true that people today
go much farther afield for pleasure — evening trips, week-
end parties, and vacation periods. Hunting and fishing
have always carried sportsmen far and wide, juvenile or-
ganizations are stimulating outdoor life, and motorists
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Fic. 6A. RecreaTion,

An important use of the Pennsylvania forests.
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(Courtesy New York State Conservation Department.)
Fic. 6B. Pupic Camr Syt

The Fish Creek Ponds3 between Saranac Lake and Tupper
Lake in the Adirondacks,
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travel widely to enjoy the scenic beauties of the countryside,
to camp, and to pursue other outdoor diversions. As a result,
various agencies, chiefly within two decades, have elabo-
rated various more or less well-defined plans for acquiring
land to meet their needs, but as yet they lack full codrdina-
tion and careful arrangements based on economic surveys
to the end of maintaining the proper proportions for each
use. There is grave danger that enthusiasm and zeal in de-
veloping any one particular use may result in loss of other
values of equal or greater economic importance. A stable
policy consistently followed, together with single or well
codrdinated administrative control, is a vital necessity.

Land requirements for crops, pasture, and forest have
already been defined and discussed. Timber production is
to be accomplished on existing lands now in forest and on
idle lands which find their highest use in wood crops. Thus
we have national forests, state forests, and private forests
dedicated to production of raw wood products, useful also
for the conservation of water and the prevention of soil
erosion in mountainous and hilly regions. These are capable
of affording places of recreation, but such use should be
made with due regard to the main purpose of forest
production.

National parks, state parks, game refuges, and public
shooting-grounds constitute a land requirement to provide
primarily for recreation and also, indeed, for no small
measure of education. National parks are in a class by
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themselves, unique in grandeur and natural beauty. Dr.
J. C. Merriam, president of the Carnegie Institution of

Washington, spoke of them aptly at the National Confer-
ence on Outdoor Recreation in 1925:

While the national parks serve in an important sense
as recreation areas, their primary uses extend far into that
fundamental education which concerns real appreciation

of nature. Here beauty in its truest sense receives expres-
sion and exerts its influenc

e along with recreation and
formal education, To me th

e parks are not merely places
to rest and exercise and learn, They are regions where
one looks through the veil to meet the realities of nature
and of the unfathomable power behind it.

One of the most commendable movements of the last two

decades has resulted in the establishment of numerous state

parks. One can truly say that they have added greatly to
the happiness of millions of people. They have preserved

for permanent public enjoyment bathing beaches, lakes,
streams, beautiful scenic spots,
peculiar state interest,
ample,

and places of historic and
Their purpose is primarily to furnish
well-distributed, accessible places of outdoor recrea-
tion; their product is character,

social enjoyment, stimulating to m

estry can contribute to the my
parks,

built up by wholesome
ind and body alike, For-
nagement of these forest
to their protection from damaging agents, to the
maintenance of conditions that wjJ] naturally perpetuate
their beauty and recreational usefulness, Although inci-

dental products from sanitary cutting and other forest im-
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provement work may be utilized in such stat? Parks, a HEYV
of wood products is not the aim. Every condition iavolrczll bz
to plant and animal life and its natural balance sfolx; y
maintained, and the laws of nature should be followe
closely in the treatment of these areas. N
In contradistinction to national parks al?d state par
are national forests and state forests, the primary purpose
of which is the continuous production of wood c;opz.
If properly codrdinated with economic use :n.ld cloE r::ts
within suitable limits, as need may be, both n:.mona o '
and state forests can be used for hunting, fishing, camping,
and other activities. American tourists return from El;roge
full of enthusiasm for the Black Forest, the forests Oh.t }el
Harz Mountains, the spruce and fir forests of theli fg
Alps, and magnificent beech forests, .not always rea xztxzf
that these are the result of painstaking forestry pr'ac;l t
One asks why they are so interesting, and thclanswer (:cs1 ta I'lad
they are more attractive because they .are welb-lr.nanfllglg L ond
subject to skillful cutting. The Amenc:im public s?  thinks
of utilization as the wholesale exploitation of. all g the tre
on large logging areas, yet there are now in this ;otnzz
notable examples of forests under ma‘nzfgcment tha o
furnishing useful products, duly mamta.mmg .th‘e proltec t
value of forest cover and at the same tmTc glvmg.p ace to
forest recreation. These things are not 1ncom}?atf1ble, but
complementary. Another important us.e of lar?d is for gat;l;
preserves sct apart for protecting and increasing game an
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other forms of wild life. T}

: iese areas of refuge have been

separ i i :

. parately acquired and reserved for this purpose, and they
ave been set aside within national forests

Wild life is protected within national P

and stace forests.
such refuges is the plea for r i i I fine it
uck : eservation of natural arcas of
limited size, especially those with virgin vegetation, as
places for basic research and study of conditions u’nin‘
fluenced t?y man’s action. A further land need s found in
the acquirement of public shooting—gmunds i various
states, the use of which is obvious and increasingly impor-

tan i
t as the available area becomes scarcer by reason of de

settlement. "

Beyond all these demands is the clearly expressed

of some people for the wil desire

derness type of retreat where they
can get as far as possible f
p ¢ trom the restraints of civiliz

et a asp anon
and live in primitive fashion.

No one is lik ;

) s likely to question
the 3 y 1
mportance of all these demands for different uses

of la iti
nd, competitive or complementary, as the case may

be, but to get the right proportion for e
state planning much after the manner of
approach to this solution by Michig

through economic surveys,

ach really requires
city planniang. The
. an, made possible
s el e is the soundest procedure. Michi-
5 Y 1s admirably stated in the biennial seport of the
epartment of Conservation for 1 25
925~1926, as follows:
Our prosperity i
ty is dependent i
\ C n large
cont | . g¢ measure on the
inued wiility of our natural resources and we need
€

now, and i i
, in the future, to give carefy] thought and serious
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attention to the policies by which their utility can be
maintained and increased. Agricultural improvement and
betterment, forest protection and production, wild life
conservation and propagation, preservation of natural water
and woodland areas for the recreational use of the citizens
— these and other matters of state and Jocal interests have
a place in our conservation policy. But policies which will
adequately, justly, and intelligently deal with the use and
perpetuation of these resources cannot be built out of thin
air, personal opinion, or prejudice. They must be built
on a foundation of facts which have been obtained by
a careful inventory of the present character, condition, and
use of the resources with which they deal and a compe-
tent appraisal of the extent and pature of their future
utility.

Michigan is representative of a number of states that have
made excellent progress in providing for recreation, and
which possess well-disteibuted state parks, game refuges,
and shooting preserves. Its state forests, when increased to
an area commensurate with the needs of the state, will
further provide largely for recreation.

States possessing large areas of forest land and many
streams and lakes are peculiarly fortunate, since they may
advantageously plan and provide for well-distributed parks,
preserves, and forests. So great 1s present—day motor travel
that, in such states, reserved arcas will be used not only by
its citizens but, as experience has shown, by people from
nearly every state in the Union. States with large city popu-
lations have been very active in providing for recreation.
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New York, New Jersey, Pennsylvania, the New England
states, and the Great Lakes states fall particularly within
this category. National forests in the White Mountains and
southern Appalachian region will admirably supplement
the recreaticna) facilities of state parks and ‘state forests in
the East. The newly created Great Smoky Mountain Na-
tional Park and the Shenandoak National Park still fur-
ther extend the field of recreation in the eastern states.

Western states have wonderful facilities in the national

parks and national forests, magnificent in extent, extraor-

dinary in features of interest and in opportunity for out-
door life. The full possibilities of the public domain are
yet to be realized. The report of the Joint Committee on
Recreational Survey of Federal Lands of the American
Forestry Association and the National Parks Association
to the National Conference on Outdoor Recreation in 1928

indicates admirably the present facilitie

s and their great
future possibilities.

It is typical of the United States to enter impetuously on

any plan having so wide an appeal and for which the de-

mand is already very great. The whole movement owes its

progress chiefly to the extraordinary material prosperity

and economic development of the country, but it is fos-

tered by many organizations of far-seeing and public-
spirited citizens wha will keep it within reasonable bounds.
It is a concomitant part of the many movements now in
progress looking toward the health and social welfare of the
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people. Perhaps more than any one other single factor it
will tend to give a true appreciation, not only of t.hc recn.ea-
tional value of our forests, but of their usefulness in provid-
ing us with products in an ever-flowing strc'am. ‘

The development of recreation places is linked with the
planning and establishment of well-defined road s.ystems
making accessible state parks and other areas: .II'I this mat-
ter consideration should be given to the possibilities (_)f other
features having educational advantages and attracting t.h;
traveler, One finds publications which deal separately th
state parks, with state forests, with historic plac«.‘:s, :‘md with
mountain and seaside resorts, There is need of linking these
together both by well-planned road systems and by state
publications offering information in regard to the Ioc-alnon
and character of each of these and showing cartograpl.ncally
suitable tours that may be made to them. Distr?butlon of
recreationists is important to avoid intcns? congestion anci to
give the greatest enjoyment and instruction to the traveler.



CHAPTER V

PUBLIC POLICY REGARDING
FORESTS

The settlement and development of this country from the
colonial period to the end of the nineteenth century rested
su?cessively on the use of new resources, whether soil, water,
mineral, or forest. It is true that ideas about use have been
refined in the course of our progress, so that expressions such
as “ conservative use” and “ wise use” have appeared, but
use has been and still is the dominating, decisive force. We
wish to use without stint,

settlers on the land in colonial times wished to use the
soil, not the forest. To be sure, the forest furnished fuel,
material for shelter, and, near shipping points, products to
l.oad into vessels for return cargo to Europe, but otherwise
it was of no use. It gave place to agricultural fields and
pastures; as a useless barrier it was pushed out of the way
with great labor.

'The nation, when it came into being after the Revolu-

tionary War, had early to formulate a lang policy. No one
then was particularly concerned with forest use, except to

sa :
feguard supplies for the Navy —a matter of national de-
8o
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fense, not of forestry. The use of productive soil, not forest,
was important to new settlers. Subsequently, during the
nineteenth century, the forest came into great use, an eco-
nomic aid to settlers as they spread beyond the limits of the
great eastern forest region. There existed a very real con-
cern over the extensive clearing of forest land for agricul-
tural use and over the rapid exploitation of virgin timber
resources with the accompanying destruction by fire.

Forestless, windswept prairies seemed to call for planting;
disappearing forests called for rencwal. No one seemed to
realize, in the ’seventies, that control and prevention of
forest fires alone could aid natural renewal of the forest.
The public policy, both national and state, of attempting to
encourage tree planting as an ameliorative measure was a
fecble and ineffective gesture, sincere but lacking a sound
foundation of knowledge. Real recognition of the forest
problem was given by the creation of an agency of infor-
mation and investigation in the Department of Agricul-
ture in 1876, which became the Division of Forestry in
1881 and a Bureau in 1901. The simultaneous appointment
in the states of commissions of inquiry and the recognition
of the place of forestry in state governmental organization
similarly laid the foundation for subsequent forest policies;
unfortunately, some of these efforts of the states fell by
the wayside.

During this period the federal government continued to
dispose freely of public land for agricultural use, and the
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scttlement of new areas reached its maximum. At the same
time, greater and greater exploitation of forest resources
took place, and federal lands suffered from fire and theft.
These lands seemed doomed to go to waste if allowed to
pass to private ownership.

Those interested in forestry wisely bent their efforts
toward securing a national policy of retaining the remain-
ing forested portion of the public domain in permanent
reserves, and there was attained that legislative modifica-
tion of the public land policy which has been explained in
Chapter L. That section of the Act of 1891 expressed only the
policy of reserving portions of the public domain. Previous
bills introduced into Congress from time to time, and
especially one drawn by the Chief of the Division of For-
estry, introduced into Congress in 1888 and supported by
the American Forestry Association, had, however,
enunciated a policy of reservation, administration,
tion, and use. This was ap accepted policy in the m

clearly
protec-

inds of
those urging legislation. It was not until 189y that the pub-

lic policy was clearly defined by law and put into effect. The
main objectives stated in the law were “To improve and
protect the forest . . , for the purpose of maintaining favor-
able conditions of waterflow ang to furnish a continuous

supply of timber for the use and necessities of citizens of
the United States.” Thus,

the United States government
had made itself 2 permane

nt landowner with two definite
objectives,
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Much the best part of that law of 1897 is contained, ho‘w—
ever, in the statement of how these objectives were specifi-
cally to be attained. To quote further:

For the purpose of preserving the living and growing

timber and promoting the younger growth on forest res-

crvations, the Secretary of the Interior, under such rules
and regulations as he shall prescribe, may cause to be
designated and appraised so much of the dead, matu.rcd,
or large growth of trees found on the for.c'st Teservations
as may be compatible with the proper utilization of the

forests thereon and may sell the same. . . .

Here is clearly stated the adopted policy of applying.forestry
to these lands—a recognition that controlled cutting and
utilization s the basis of forest improvement and the main-
tenance of its usefulness. Two other provisions deserve
mention. It was provided that lands within reserves better
adapted for agriculture or for mining might be restored to
the public domain and be subject to private entry u.nder
the existing laws, and that bona fide settlers and miners
might be given, under permit of the Secretary, the use of
the timber and stone for domestic purposes.

One must revert here for a moment to the avowed ob-
jective of maintaining conditions of waterflow, for it bears
on a further extension of federal policy. The value of
water, particularly for drinking purposes and f(.)r irrigation
and mining, to the arid West was early recognized. Today
its importance is even greater, especially in the devclopn‘acnt
of power and irrigation projects. Bare slopes favor erosion;
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any vegetation is a deterrent to surface runoff of water;
ST, t.)ruSh’ open forest, dense forest cover — each has a
protectfvc effect. It is in mountainous country that this
protective influence of forest is great, and the lands set aside
a.s forest reserves were mountainous. The cover of vegeta-
UOn. over the soil is controllable — controlled grazing to
zvmd destruction of grass cover and still maintain its in-
n:::JCoC;VaS fOI: example above the timber line, in mountain
f S or in apen forest; controlled cutting to improve
H(:\zs;t cg(::::(zlll ;“d m:linf:tin its effective influence on stream-
Y protecting the forest from fire, the greatest
source of harm, Climate, the kind of soil, the degree of
slope, the geologic underlying foundation — all these are
beyond human contral,
[t s easy to recognize the influence of vegetation, espe-

cially fores on :
y L, on erosion if one but considers the protective

b .
arrier of crowns above, young growth bencath, fallen

twigs, b”,“ches, leaf litter, and leaf mold. The water stor-
t"lgc capacity of mellow forest sojl and its overlying liceer
fs great, al‘though in prolonged storms water cannot sink
1nto the soil with sufficient rapidity nor will the litter hold
enough to prevent surface flow.

re(ilecf:g:r}’e:f:kmg, t.he tendency of forest influence is t©
reach th S, permit more water to enter the soil and
o € streams by seepage, hence making more €ver
year-long flow with reduced high levels and less extreme

low st
dages, .
3 Even flow of water free from high silt content 18
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the desired end, especially of streams with rapid fall suit-
able for power development and needed for irrigation.
Much has been written on this subject to substantiate the
protective value of forests. The carrying of sediment by
streams and rivers is vitally important in connection with
floods, of which there have been several disastrous instances
in recent years. E. A. Sherman* in his excellent report on
Protection Forests of the Mississippi Watershed has shown
the importance of the forested portion in solving the flood
problem and has indicated the necessity of public owner-
ship and management of strategic areas.

On the basis of control of streamflow and protection of
navigable streams, there was initiated a movement early
in the present century to inaugurate a policy of acquiring
national forests at the headwaters of important streams, ‘
especially with reference to the eastern mountainous re-
gions. A cobrdinate object, but onc less strongly empha-
sized at the time, was the maintenance of production of
valuable hardwoods.

In 1905 the forest reserves, renamed national forests to
indicate use but not reservation, had been transferred from
administration under the Department of the Interior to the
Department of Agriculture. It was a highly desirable move,
since the problem of growing timber crops could be salved
to the best advantage in a department devoted to crop

1 E. A, Sherman, Associate Forester of the Forest Service, United
States Department of Agriculture.
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production and already containing divisions able to supply
hecessary tefhnicztl knowledge. The technical Bureau of
Forestry, then expanded into the Forest Service, took charge
of the national forests, The subsequent growing knowledge
of, and confidence in, the national forest policy was basic
to the next important change in federal policy.

Uf'lder the government land policy of one hundred years
previous, practically all of the unreserved public lands in
the states eas of the Mississippi had been taken up. Under
the W.ee‘ks Law passed in 1911, nearly ten years after the
enunciation of the firg proposal of this policy, provision
was made by Congress for the purchase from private oWn-
ers of land for national forests on watersheds of navigable
stl"eams, Acquirement began shortly in the White Moun-
tains of New England and in the Southern Appalachiﬂﬂs
after enabling acts had been passed by the respective states

to this |
. end. As fast as aregs were approved by the Nations!
orest Reservatiop Com

Weeks Law, mission, a body created by the

and bOUght by the govcrnment, the forests

were pl e
p’aced under management with the same objectives
as obtained jp the n

the public domain,

It ha .
d hs been the aim of the Department of Agficukure
t .
¢ Forest Service to make the national forests of the

reate i
fh : St possible use, The original law had in view clearly
€ interests of the settler
)

Istration has takep special

ational forests previously created 10

and from the beginning admi®”
account of the man of small
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means, the local farmer, and the settler. The timber, water,
grazing, recreational opportunities and other resources have
been made available for use, but the policy has been to
protect these resources so that they will be maintained for
continuous use.

Rapid growth of the national forests and the firm estab-
lishment of the policy are noteworthy accomplishments
within a quarter of a century. The first big increase in area,
comprising thirteen additional reserves, was brought about
in 1897, and this more than doubled the acreage already
set aside. Notable names are associated with this movement,
for the committee of the National Academy of Sciences
appointed by president Wolcott Gibbs, at the request of
the then Secretary of the Interior, Hoke Smith, to outline
a forest policy for the forested lands of the United States
consisted of Professor Charles S. Sargent of Harvard; Gen-
eral Henry L. Abbott of the United States Engineer Corps;
Professor William H. Brewer of Yale; Mr. Arnold Hague
of the United States Geological Survey; Mr. Alexander
Agassiz, and Mr. Gifford Pinchot, who became head of the
Bureau of Forestry the following year. This committee’s
report not only recommended these additional reserves, but
outlined the plan of administration that became a law
shortly thereafter.

The second great increase, amounting to more than one
hundred million acres between 1905 and 1909, was due to
the vigorous conservation policy of President Roosevelt and
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any vegetation is a deterrent to surface runoff of water;
grass, brush, open forest, dense forest cover — each has a
protective effect. It is in mountainous country that this

protective influence of forest is great, and the lands set aside

as forest reserves were mountainous. The cover of vegeta-

tion over the soil is controllable — controlled grazing to
avoid destruction of grass cover and still maintain its in-
fluence, as for example above the timber line,
meadows or in open forest; controlled ¢
forest growth and maint

in mountain
utting to improve
ain its effective influence on stream-
Row; control by protecting the forest from fire, the greatest
source of harm. Climate, the kind of soil, the degree of
slope, the geologic underlying foundation — all these are
beyond human control,

‘It is easy to recognize the influence of vegetation, espe-
cially forest, on erosion if one but considers the protective
barrier of crowns above, young growth beneath. fallen
twigs, branches, leaf litter, and leaf mold. The wat’cr stor-
?ge capacity of mellow forest soil and jts overlying litter
is great, although in prolonged storms water cannot sink

into the soil with sufficient rapidity nor will the litter hold
enough to prevent surface flow,

Generally speaking,

the tendency of forest influence is to
reduce extremes,

permit more water to enter the soil and

f by seepage, hence making more even
year-long flow with reduced high levels and less extreme

low s
tages. Even flow of water free from high silt content is

reach the stream
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the desired end, especially of streams with rapid fall suit-
able for power development and needed for irrigation.
Much has been written on this subject to substantiate the
protective value of forests. The carrying of sediment by
streams and rivers is vitally important in connection with
floods, of which there have been several disastrous instances
in recent years, E. A. Sherman® in his excellent report on
Protection Forests of the Mississippi W atershed has shown
the importance of the forested portion in solving the flood
problem and has indicated the necessity of public awner-
ship and management of strategic areas.

On the basis of control of streamflow and protection of
navigable streams, there was initiated a movement early
in the present century to inaugurate a policy of acquiring
national forests at the headwaters of important streams,
especially with reference to the eastern mountainous re-
gions. A cobrdinate object, but one less strongly empha-
sized at the time, was the maintenance of production of
valuable hardwoods.

In 1905 the forest reserves, renamed national forests to
indicate use but not reservation, had been transferred from
administration under the Department of the Interior to the
Department of Agriculture. It was a highly desirable move,
since the problem of growing timber crops could be solved
to the best advantage in a department devoted to crop

1 E, A. Sherman, Associate Forester of the Forest Service, United
States Department of Agriculture,
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the untiring zeal of Gifford Pinchot. In placing the national
forests under administration and technical management,
Mr. Pinchot accomplished a very great work, difficult
in the extreme because of the many interests involved.
Under Mr. Pinchot’s efficient administration and during
Col. H. S. Graves subsequent incumbency, adjustments
in boundaries and the classification and segreg,

ation of agri-
cultural lands determined the final

areas for which cfficient
plans of management should be made, Col. Graves bent

a fine technical mind to the problems of administration and
management of the national forests and cffectively furthered
national forest policy. His successor,
tinued this efficient management and d
cordiale with the forest industries thro
standing of their problems

The national forest polic

Col. Greeley, con-
eveloped an entente
ugh his clear under-
and by broad encouragement.
Y s firmly established and ac-
cepted by the nation. It has not been without its vicissitudes.
attacks, and contention with respect to ’
but it stands today as the best example
wisely administered not only for loc
prosperity of the states,
whole country.

administrative policy,
of a stable land policy,
al needs and resultant
but for the public welfare of the

'-Thc beginning of the government policy of assisting the
p'nvate O\Tmer goes back to the investigative and informa-
fu./c function of the Division of Forestry. Dr. Fernow, real-
1zing at the beginning that there was not much hope for
a change of methods in the cutting of forest areas at that
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time, wisely gave chief attention to the use of forest products
and practical economy of the resource. His investigations
in timber physics and wood uses did more than anything
else to create respect for this new governmental division
as an authoritative source of useful data. This work, con-
tinued by the Bureau of Forestry and subsequently centered
in the Forest Products Laboratory at Madison, Wisconsin,
by the Forest Service, has been of tremendous importance
to the forest industries and a powerful factor in creating
a discriminating, conservative use of forest products. This
is an outstanding achievement and within the limitations
of a small force and a meager appropriation the educational
value of advice given and of investigations made by the
Division of Forestry into silviculture and forest manage-
ment was by no means inconsiderable, for it laid the ground-
work of knowledge on which subsequent assistance of the
forest producer could rest.

A conspicuous change in policy occurred with the advent
of Gifford Pinchot as head of the Division of Forestry in
the United States Department of Agriculture in 18¢8. The
main activity of the Division was directed to field work.
The new channels of work are summarized in the report
for that year, as follows:

(1) To introduce in practice better methods of handling
forest lands of private owners, including both woodlots
and large areas chiefly held for lumber and afterward to
spredd a knowledge of what has been accomplished; (2) to
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assist the western farmer 1o plant better trees in better
Wa)’S;_(3) to reduce the loss from forest fires . . . - (1)
f'md’ ff f.uturc appropriations will permit the nece,ssary
investigations, to inform our citizens regarding the extent
and value of new Opportunities for forest enterprises in

Alaska, Cuba and Porto Rico,

It. was intended to accomplish the first two aims by codp-
erative agreement between the Department and the private
owner for the hecessary examination and the preparation
of so-called working plans and planting plans, respectively.
The ambitious ideq of the Forester was the * introduction
;)f practical and paying forestry among lumbermen on a
flrge scale:” In the first year there were received applica-
tions covering approximately a million and a half acres from
one hundred and twenty-three owners of thirty-five states,
and the demands were very great for several subsequent
years. T}Te ?vork afforded excellent training for the men
e?gaged In it and they amassed much detailed knowledge
0r forest conditions, The plans were not comparable to
f;iel:lmfo(izz’t r::: afgcr.ncnt p lans, but comprised chiefly de-

: . Cripuons, timber estimates, rules for con-
'S;rvatlve loggmg and for reduction of waste in logging.
he Forester’s report for 1907 makes the large claim that
Zsaf: rnf)e\;ltlz::::;za::n:‘:z;iof ted a.ﬂd that the owners
applying practi ; ely f’r in some oth.cr way
ying practical forestry, They did not, except in few

Instance i
S result in permanent forest production, but, in the
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words of an early report, they brought about “ conspicuously
wider and more cffective and intelligent interest in forest
matters in the United States.”

The mighty task of managing national forests begun
by the Forest Service in 1905 overshadowed assistance of
the private owner for the time being. Henry S. Graves in
the report of the Forester for 191t says, “ Past experience
in examining woodlots and privately owned timber tracts
has shown that the methods of forestry recommended are
actually put into effect in far too small a percentage of
cases.” He notes the educational value of such work and
puts his finger on the weakness of previous work by indi-
cating the necessity of giving greater attention to the pe-
cuniary advantages of good over poor methods of manage-
ment and of studies of market conditions in order to show
owners how best to dispose of the products of their wood-
lands. His statement of policy is significant: “Primary
consideration is given to the application and needs of small
owners, since they are more disposed as a rule to put the
methods recommended into operation.” Pinchot’s ambitious
plan was not possible under the economic conditions of his
time in office nor was the idea of sustained production
understood. In 1912 cobperative assistance of private owners
was turned over by the Forest Service to those states having
provision for such work. In other states lacking forestry
organizations, the work of giving assistance in manage-
ment to owners of small holdings was direct by the
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Forest Service. In the following year there were twenty-six
states caring for this work under agreements made with
the Forest Service. This suggests the substantial progress

made by the states in formulating forest policies and putting
them into effect.

The earliest expression by the states of an interest in

forests, aside from the tree planting phase, seems to have

come through influence of the local and state forestry

assaciations which were especially active abour the time

that the federal government first recognized the importance

of the subject. Numerous commissions of inquiry were
appointed and these were successful in placing forestry per-

manently in the organization of several states before the

end of the century. The functions of such commissions

¥hcomm1551oners were executive or educational, or both.
e policy of establishing state forest reserves was initiated

during this period. But by far the most important policy

enacted into law was that which recognized the duty of a
state to protect forest property efficiently against fire.

Through the influence of the Chief of the Division of For-

estry, New York, in 1885 enacted 3 comprehensive forest

fire law providing for organized control of fires; this was
followed shortly by similar legislation in Maine, New
'Hampshire, Pennsylvania, Wisconsin, and Minnesota. An
Tnitial step by the states, this was 1 practicable measure and
in itself a great educator of the public.

Forty-four of the states are now provided with forestry

) . e c g
(Courtesy New York State Conservation Department.)
Fic. 7. Fire OsservaTion TOWER.

Located on Cornell Hill, Saratoga County, in the Adirondacks. -
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organizations, the varying activitics of which depend on
sharply contrasting local conditions.? The position of the
forestry organization in state government is subject to a lilf.c
variation. In some cases, the forestry organization is a branch
of the Conservation Department or {s a separate Forestfy
Commission, or a State Forest Service, or it is associated with
some other division of state government. The present trend
is to consolidate like interests under one department of
state government, and therefore forestry is frequently in-
cluded with the other so-called conservation interests.

The policies adopted by the states have, on the wholg,
been excellent along the lines of protecting forests from
fire and other damaging agents; they have been progressive
in acquiring and managing state forests; and they have also
been active in research and education to the end of encourag-
ing the better management of the forest and with the view of

increasing the practice of reforestation. This latter practice

is still far from adequate. The stage of progress in fore§t

policy has been governed largely by local political, social,

and economic conditions; hence, it is extremely variable,

and in some cases political considerations have arrested
or suspended the development of state forest policy for an
appreciable length of time,

Motives or influences underlying the establishment of
state policies respecting forests are by no means so clear

as in the development of federal policy. Early influences

2 Report of the Forester, 1428, p. 11,
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such as motivated national invcstigat'ion .m.]d .’.lCtl(Jll ::::t
likewise aroused the states to initiate INQUINES u%to Cl:| o
conditions. In the beginning the idea of conschfng t;ns)tate
supplies may have been fundamental t(? the POthy; e
forest reserves; subsequent to the estabhs.hmjsnt of -
forests it may have represented the apphcan;n o ft e
idea of public ownership of forcstst The po 1cyss(e)d E)ﬂ -
ing state demonstrations of forcstry. is also expre e in o
legislation. Extraordinary devasta‘uon by greatanized e
was an impelling motive in bringing abou(; org i e
protection. Furthermore, good 1awi;, as does gd o
travel from state to state. The initiation, form, an P
ment of broad state policy in respect to for'ests v'vere; o’
ever, most directly influenced by fhose -Semo‘-‘shlth: oo
legislation which provided for cooperation w1t. the s
initial local accomplishment was due to the untin ‘lg o
of individuals, or of associated private effort; deve ozf o
and progress may be traced to tbe cam.est ﬁupf;;t' -
work by members of the directive bodies in dgin "
to the zeal and efforts of technical foresters engage .

In the early days of the Bureau of F(?rcstr);, o
Pinchot endeavored to spread the p}'actxce o o
throughout the country. His field .pames penetr e
and West alike.. Cobperative stu;he's of ffosrtt;t; ;oﬁdes -
in various states led to the formulation 0 oo i
the final report on these projects, 10 l?c adtzptedf(;i plfi:r:e
holed by the state just as the working plans p
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owners could be adopted or filed away by the person or
company for whom they were made. To these reports can
be traced the beginning of policy in several states, The Con-
ference of Governors called by President Roosevelt in

March, 1go8, a
‘ and tl 3 . )
> 1905, he report ® of the National Conservation

Commission, shortly thereafter appointed by him, placed

the matt
ed er of forestry squarely before the nation; this con-
stitute M ] N .
d another impelling influence. In 1908 Pinchot sent

( e N
it letters to the Governor of each state offering the codper
3 00 -

ation of the o T
f the Forest Service in a preliminary examination of

local .for~est conditions. Henry S. Graves in his report in
1910 1ndicates that assistance in developing a forest policy
h.:ul been asked by many states and that the recommenda-
tions of the Forest Service usually covered the following:

The appoi
to superSi‘:(cmtl[:?eth of a state forester or a forestry bureau
with private. o rest.work'otf the state and to codperate
forest lands pro :TTS. l}? assisting them to manage their
tion of forest lfnzly,ft ¢ enactment of laws for the protec-
systems, placi ¢ from fire by establishing fire warden
fire anzl !):C”-lg reasonable restrictions upon the use of
» M .
the adjustzq(e):t (l)r;gtasultable penalties for their infraction;
the private. owner txes on f(?rest' lands so as to encourage
retain the land 9 cut his timber conservatively and
e land for future production; and the purchase

or retention by the st .
ate of timbered v
i or cut-
suitable for permanent state forests vover lands

So i .
methmg more than advice was needed and the year

1911 b ht in : .
911 brought in a new policy made possible by section 2

3 6oth Cong. 2nd Sess, S. Dqc, 676, 1909
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of the Weeks Law, which appropriatcd $200,000 for codpera-
tion with the states in protecting the forested watersheds of
navigable streams from fire. Such cobperation was to be
extended only to states that had provided for forest fire
protection and that had funds appropriated for that pur-
pose; this in itself created a motive for state policy. It re-
quired an equal contribution of funds and carried with it, by
agreement, federal inspection of the operation and efficiency
of the codperative system of protection. Direct financial
assistance went far beyond the previous advisory assistance
in its application. Almost immediately six states entered into
an agreement with the Forest Service and five more indi-
cated their willingness to cooperate after the end of the
current fiscal year. In the development of this protective
work the states have far exceeded the amount contributed by
the federal government and have yearly increased in the ef-
ficiency of their work, while new states have felt the urge to
enter into similar agreements, with the result that organized
protection from fire has now become nation-wide.
Federal, state, and private eflorts have been enlisted in
solving the problem of protecting forests from fire. The
forest industries have aided notably through timberland
owners’ associations, as well as individually; the West,
however, has contributed a greater proportion of financial
support than has the East. All this Jooked rosy. This augured
well for the future, and it scemed that one of the chief ob-

stacles to the practice of forestry was about to be removed.



08 Forestry

Several studies of the tax problem had also been made, and
the uncertainty and inequity of the general property tax
as commonly applied led several states to enact legislation
looking toward an improvement in the method of levying
on forest holdings.

. On the whole a great deal of progress had been cffected
1n state and federal forestry. When a survey was made in

1919, however, it became evident th
wood could not,

at the future need for
contrary to the popular impression, be
m.et from current production on public lands, which con-
stituted -but a quarter of the forest area of the country,
and V\./hxch contributed less than that proportion in ac-
tu?l timber, The public rediscovered the fact that the
private practice of forestry was carried on on a negli-

gible scale.

T .
he Forest Service then put forth new and energetic

efforts to call public i “ i
p attention to “the grave situation,” in-

volved in the rapid depletion of forests in private hands
and in the lack of effort to renew them. It was proposed to
a.dol‘)t a policy of enlarging the program of public acquisi-
tion of forests by the federal government, by the states
and by lesser political sub-divisions, and of, protecting fm(;
perpetuating forest growths on all privatcfy owned lands.*

The i
government was to stimulate, guide, assist and coordi-

or prOtCCtln and [) p ua lllg ])riv'ﬂ € forges! landS'

4
Adapted from Report of the Forester, 1920.
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From what was said and written officially, the public gained
the impression that mandatory powers were to be invoked.
In fact Forester Greeley in 1920, after emphasizing the con-
viction that the problem of halting forest devastation is
fundamentally national, gave the following opinion:

At the same time it is felt that the speediest, surest, and
most equitable action can be secured through dependence
on the police powers of the states for the enforcement
of such reasonable requirements as should be made of
private owners and on the state governments for providing
organized protection of private lands against fire.

The new spirit was provocative of conferences and com-
mittee reports, and the words “ devastation” and “ mini-
mum requirements ” were much in evidence; on the whole,
the timber industry, the public, and Congress gave serious
attention to the problem.

In response to Senate Resolution 311, the Forest Service
presented a report on Timber Depletion, Timber Prices,
Lumber Export and Concentration of Timber Ownership
which conveyed the information that timber was being
cut more rapidly than it was being replaced through growth.
The evil effects of depletion and the remedies were subse-
quently set forth in another publication issued in 1922 en-
titled Timber: Mine or Crop? probably the last of such
warning publications officially to be put forth in this country.

In the meantime discussion continued and during the
early course of the movement bills were introduced in
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Congress providing for direct federal control of private for-
ests through the taxation of forest products and for indirect
federal control of private forest lands under the police
powers of the several states; it being intended in the latter
that the federal government should function as a cooperat-
ing and standardizing agency. Neither of the bills became
law.

The police power had already been used by states in laws
relative to logging slash disposal and fire patrol, as a neces-
sity for protection of a resource of such vital importance
to the welfare of the state. These fire prevention laws had
been accepted by the forest industries and have since been
extended and strengthened in several states. Two states,
Louisiana and New Hampshire, went farther and en-
croached on silvicultural practice by requiring the leaving
of one protected seed tree per acre on pine lands when the
timber was cut. Such a policy is a doubtful expedient, and
is analogous to legislation dictating the formula of com-
mercial fertilizer for an agricultural crop or one method
of growing it!

In this period, numerous economic studies were made

of resources, transportation, taxation, and other subjects.

There were also initiated investigations which subsequently

resulted in the presentation of publications by the Forest

Service on timber growing and logging practice in the

several regions of the United States

The broad, rather Vague pronouncements of 1919, con-
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cerning a forest policy national in scope, take more definite

form in the words of Forester Greeley in 1922:°

Our national policy of forest conservation has been a
matter of slow but sustained growth for over thirty years.
It is not to be expected that its remaining chapters can
all be written at once, and particularly that the extent
and manner of exercising public control over private
forest lands and industries can be settled in any final way
until public sentiment shall have been more definitely and
maturely formed on this subject. But there can be no
question as to the wisdom or urgency of immediate leg-
islative action on certain fundamental steps in any ade-
quate Federal program of reforestation.

The immediate needs are:

1. The extension of Federal codperation with States in
forest protection on a scale commensurate with the na-
tional interests at stake and with a broader legislative basis
adapted to the practical requirements of the situation.
Such cobperation should not be restricted to the watersheds
of navigable streams and should be contingent upon com-
pliance by the codperating States with standards established
by the Secretary of Agriculture.

2. An enlarged scale of national forest purchases under
the act of March 1, 1911, in order that the benefits of
Federal forest ownership may be more widely applied in
critical, or ““ key ” areas.

3. The extension of forest protection and management
to all lands now under national ow A control
whose greatest utility lies in the , Lo
tection of watersheds. This | gf-.ﬂixde'ﬂet\piﬁi
forested lands still in the ug cg\e;,v;:d “public dom:;mf& ‘

: Py
also those within military orhavil esmxioasrmgniii_n'%’:“'

O-

X
. Ferefter, 1922.
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the prior service of lands of the latter class for national
defense purposes.

4 Cobperation with the states in growing and distrib-
uting forest planting material, in order that this important
means of reforestation may be more widely employed.

5. Provision for enlarged research in the growing and
use of timber. The investigative agencies of the country
are now unable to keep pace with the demands of timber
growers and timber-using industries for the technical
information needed to direct soundly their undertakings.
The availability of accurate scientific data underlies every
effort for the conservation of existing timber supplies
and the growing of new timber crops. |

The motion to exercise public control of private forests
had evidently been tabled both with grace and good judg-
ment. All the agitation of this period had, however, estab-
llsh.Cd in the public mind the need for a comprechensive
national program to provide for future supplies of timber
3.ﬂd for the maintenance of other forest benefits. A no less
significant fact was emphasized in official publicity in the
pron?ulgati()n of the idea that forest production is an €c0”
nomxlc process, governed by economic laws, and that any
fequirements of the private owner must be practiCablc
from a business standpoint,

An investigation of forest conditions in the United States
n.mde by a Senate Committee in 1923 focussed Congres
sional attention on reforestation. At that time, twelve of the
states were maintaining nurseries for the planting of state
land and the distribution of trees for purposes of refocestd
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tion to private owners. Such work had within less than
a decade been gaining considerable momentum. Further-
more, a recognition of the extent of farm woodlands, esti-
mated to comprise about one-third of the total forest area
of the country, and a discovery of the extension work being
done by several states in furthering the skillful handling of
woodlots presented a new possibility of stimulating natural
reforestation nationally.

The next year witnessed Congressional enactment of an-
other forestry law which enlarged federal policy and marked
another advance step as did its predecessor, the Weeks Law.
The limitation of codperative protection of forest lands to
the watersheds of navigable streams was removed, and this
provided for nation-wide action. The fire hazard was to be
minimized by extended, efficient measures of prevention
adopted by the states with the codperation of the federal
government with the aid of greatly increased appropria-
tions. The new law offered tangible proof of a determination
to lower this obstacle to private forest production. Another
feature was the inclusion of a clause directing an investi-
gation of forest taxation on the ground that this is also an
obstacle; it is a very real one, inasmuch as present methods
of levying result in the continuous taxing of timber in all
its stages of growth and in the necessity for an unusually
heavy investment in the forests long before a return may be
expected. The forest industry, as is the case with any other
industry, must be grounded on a sound economic- basis and
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bear its fair share of taxation, but it should not be handi-
capped in its long-time investment by a cumulative tax
burden.

While the Clarke-McNary Law, as this act was called,
conﬁrmc.:d and expanded the policy of estublishing national
fOfests, its chief aim was to further forest prodﬁction on
pI.'IVthC land. In addition to the above-mentioned clauses
flerCtﬁd toward removing obstacles,
ized the expenditures by the feder
ating with the st

other clauses author-
al government in codper-
ates (1) in the distribution of forest nursery

stock for the planting of windbreaks, shelter belts and

woodlots . . ..
on farms, and (2) in assisting farmers in man-

aging their for : .
gAg h est lands on a basis of continuous production.
S we hav H
¢ scen, neither of those two projects had a

claim to no
velty, but the act made possible a valuable con-

nection wi 1 i
th the agricultural extension service of the gov-
erament and provided financ;

work. The growing

al, codperative aid in state
and marketing of trecs was thus given
the st?tus of a desirable part of farm mzm:lgcmcnt.v
thlc the knowledge gained by the Senate Select Com-
mittee on Reforestation has since then been utilized in
further reinforcing the polic

. y of acquiring national forests
in the E fnng

. ast, the flood situation of 1927 was a morc immedi-
ate mﬂuenc.e. The McNary-Woodruff Law of 1928 supple-
ments previous laws in inaugurating a program of expendi-
ture for the purchase of areas for national forests on a much

reater scale: jt ;
greater scale: it is proposed to spend two million dollars
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to this end in 1929, three million dollars during 1930, and a
like sum during 1931. The program is, of course, dependent
on Congressional appropriation. The availability of these
sums will make possible the purchase of three million acres
of forest land in the White Mountains and Southern Ap-
palachians, the purchase of properly distributed units in
the Lake States amounting to an approximately equiva-
lent acreage, and the acquisition of another two to three
million acres in the pine-producing regions of the South.
It is expected that federal acquisition of forest lands will
be harmonized with state purchases within these regions.
The states in the East stand in need of adopting an en-
larged policy of public ownership modelled along lines
on which some of these states have achieved notable progress
during the past two decades. The work of reconstruct-
ing cut-over and abandoned areas in the eastern United
States is a state and federal responsibility which should
be met by vigorous action. As expressed in the latest re-
port of the Forester, the policy of forest acquisition by
federal, state, and municipal governments should be to
secure:
(1) the land most necessary from the standpoint of water-
shed protection, recreation, and like public needs; (2)
land which, under management, will tend most effectively
to stimulate private interest in timber growing; and (3)
land necessitating such outlays for its reclamation to good

timber-growing conditions that not for a long time, if
ever, will private capital make use of it.
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This policy does not imply the assumption of a task of
providing for the future. Private ownership will probably
always constitute the greater proportion, but, as outlined
above, the public forests will care for the forest production
of strategic areas and should exert a strong influence in the
development of private practice,

“ but without entering into
competition therewith.

Economic conditions do not permit the immediate devel-
opment.of private forest industry on a basis of sustained
production. Such practice must be put on a paying basis.
It presupposes willingness and the necessary knowledge.
The ch:?nge from utilization of the resource to forest Cl: op
pr?ductlon a5 a permanent industry requires a large re-
adjustment and a sound financial structure. There must
above all be favorable conditions of forest, of initial invest-
ment and current costs of operation

. of market, : of
transportation. , band

One import: 1 i
o bl? rfmnt aid to private forest production, as well
ubli i
" E ¢ lorest management, is to be found in research
the demonstration of usable practices
stat .
ed, the government had recognized th

est property mu
perty must be defended against excessive taxation

As previously
at private for-
and had also i

recognized the necessity for the provision

of protection i fire. In
1928 th oviding for
9 e McSweeney-McNary Act, providing for an

enlarged
workg " program of research, completed the frame-
our forestry structure. It capitalized the pub-

of an efficient system
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lic faith in research and directed it into the proper
channels.

There remains but to touch upon the attitude of the
industry itself toward permanent forest production. The
development from indifference or antagonism to active
interest is a long step and yet this has taken place within
a generation. Active participation is dependent on local
conditions. Depletion does not proceed uniformly; neither
does the change to sustained production. The latter must
inevitably be gradual. An indication of progress is to be
found in the fact that the forest owners desire to perpetuate
their industry, if possible, and have now progressed beyond
the inquiry stage.

An indication of the present attitude is to be found in the
Proceedings of the First Commercial Forestry Conference,
called by the National Chamber of Commerce at Chicago
on November 16 and 17, 1927, and planned and conducted
by business men in the interest of private forest industries.
Professor Fritz in reporting this meeting makes an excel-

lent remark:

Once a timberland owner grasps the idea and spirit of
forestry, and overcomes the antagonism engendered in him
by propagandists, he is certain to investigate its possibili-
ties with an open mind. The very fascination and difficulty
of the problem is bound to whet his pioneering spirit.’

8 “ The First Commercial Forestry Conference,” Fritz, Emanuel, Jour.
of Forestry, Vol. XXVI], p. 124.
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'lhc membersnup at this conference was representative of
the industry; the spirit was optimistic, the attitude serious.
The foreword by the general chairman expressed con-
fidence if1 the existence of sufficient ability to solve the prob-
lt.tms facing the industry provided conditions for the prac-
tice of forestry were made tolerable by a reciprocal public

spirit and i
pirit and interest. He urged that the lumbermen and pulp

men retur 1 :
n to their homes and assume lca(lcrship in their

communities, saying, i
' 1f1cs, saying, “ As pioneers we cstablished this busi-
ness — is it worth ﬁghting for? ” This is

can attitude g i
ude and will prove a strong factor in forestry prog-

ress. Vice-President Butterworth of the N

of Commerce voiced the attitude of
Washington,

a typically Amert-

ational Chamber

- the government at

which h; ;

. has changed since Herbert Hoover's

advent, that the business man
b

. once despised, is now re-
spected in Washington l )

and can be depended upon to dem-

onstrate his abili i
is ability to obtain adequate forest regrowth.

The best answer to those who question priv

ate progress
and the present feder mes

e al and state policies with reference to
private forest production is concerted

dustry on the found
conference. Actu

‘ building by the in-
atio : 1
n of the recommendations of this

al achi n e
chievements in timber growing will sct

at rest the rec .
e ently renewed agitation for direct governmen-
rol and regulation of private forest land

? Mr. E, C. Gri
i . £gs, one 1
fir region. g of the leading Tumbermen in the Douglas

CHADPTER VI

THE APPLICATION OF FORESTRY
TO LANDS NOW IN FOREST

1. NationaL Forests

It is always difficult for one not familiar with the practice
of forestry to visualize its application to tracts of timberland.
Of little avail is the description of various technical proce-
dures if the reader has no clear conception of the appear-
ance of the forest or of the changes which may be brought
about by the processes of silvicultural management. The
ideal way to instruct is, of course, by actual visits to forests
under management so that the picture as a whole may be
impressed upon the mind of the observer. Failing this,
specific cases of forestry as applied in various regions of the
United States may be studied. This procedure is followed
in the present chapter.

The problem is further complicated by the varied charac-
ter of what is termed “forestry.” It embraces, as pointed
out in the chapter on forestry and its objectives, the widest
spread; from purely recreational conservation without uti-
lization of the timber, on the one hand (exemplified by the
policy of New York on its forest preserve), to complete

109
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commercial development for.timber products, on the other,
with but little attention to reproduction of the forest after
cutting; from forestry that pays for itself by indirect bene-
fits only, to that which depends on showing a direct profic
from logging.

In selecting the examples of applied forestry, both the
variety of geographic and timber conditions and the degree
of technical development have been borne in mind. A
choice of national forests, state forests, and private forests
has likewise been made in order 1o picture properly the
degree of forestry possible under different kinds of owner-
ship.

First to be considered are four national forests: the
Plumas in the Sierras of California (exemplifying remote
markets), the Harney in the Black Hills of South Dakota
(exemplifying local markets), the Pike in Colorado (ex-
emplifying intensive utilization and streamflow protection),
and the Choctawhatchee National Forest in Florida where
naval stores (turpentine and rosin) rather than wood are
. the chief products.

The state forests chosen for study are those of Pennsyl-
vania (where development of all forest resources, including
recreation, has reached a high point) and one in Connecticut
(where forests, small in area and heavily cut-over, present
problems of peculiar difficulty in applying forestry).

The private timber lands chosen include the Adiron-
dack (N.Y.) holdings of Finch, Pruyn and Company, Inc.
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those of the Goodman Lumber Company in Wisconsin, and
those of the Great Southern Lumber Company in Louisiana.

Needless to say, examples might be multiplied and other
regions included to advantage —such as the Douglas fir
of the Pacific Coast, the western white pine and larch-fir
forests of the northern Rocky Mountains, the western yel-
low pine of Arizona and New Mexico, and the shortleaf
pine of Arkansas, but limitations of space forbid. For those
interested in timber growing and logging practice in the
various regions of the United States, the Forest Service of
the Department of Agriculture at Washington is publish-
ing a series of twelve regional bulletins, five of which have
appeared ! and others of which are in preparation, which
set forth the measures necessary to keep forest land pro-
ductive and to produce full timber crops. v

A. The Plumas National Forest in California.— Typical
of the California pine region on the slopes of the Northern
Sierra Nevada is the Plumas National Forest. Western yel-
low pine (Pinus ponderosa) is the characteristic tree; with
it are found sugar pine (P. lambertiana), Douglas fir
(Pseudotsuga taxifolia), white fir and red fir (Abies con-
color and A. magnifica), and incense cedar (Libocedrus
decurrens). Excepting only red fir, all possible combinations
of these species occur. The pines predominate in value.

The topography is varied from valleys and plateaus to

1 Bul. 1402. California Pine. May, 1926; Bul. 1491. Central Hard-
woods. May, 1927; Bul. 1493. Douglas Fir. June, 1927; Bul. 1494. North-
ern Rockies. Sept., 1927; Bul. 1496. Lake States. Feb., 1928.
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rugged mountain sides. It is a region of heavy snowfall in
winter and consequently of great value in maintaining and
equalizing streamflow.

Since the Plumas National Forest includes a million and
a half acres, a particular part (the Meadow Valley working
circle) will serve to present more comprehensibly the prob-
lems of applying forestry to this region. This working cir-
cle * or unit of management (usually, though not invariably,
under sustained yield, cut equaling growth in the long
run) is a natural topographic unit of thirty-eight thousand
acres, sufficient in size to support a lumber aperation of
moderate size producing material for the general market.
Of the land in this circle, four-ffths is national forest and
subject to the principles of public policy set forth in the pre-
ceding chapter. The remaining fifth is owned chiefly by
the Spanish Peak Lumber Company.

Douglas fir and western yellow pine predominate, occu-
pying 55 per cent of the area; sugar pine and white fir bring
the total to 94 per cent of the area. There is a billion board
feet on the area, and, as is usual in virgin stands, the growth
is practically at a standstill.

The local population does not consume the forest prod-
ucts; these go to the general market which, in turn, governs
the disposal of lumber from this area. Two sawmills, with a

# See Appendix (pp. 207-307) of Recknagel, Bentley and Guise,

Forest Manugement, New York, John Wiley & Sons, 1926, Also pp. 39-52

United States Department of Agriculture, Miscellaneous Publication No. 11,
February, 1928,

(Photo by W. 1. Hutchinson, Courtesy U. S. Forest Service.)

Fic. 8A. PLumas NationaL Forest.
Application of forestry on timber sale areas in California.

(Photo by E. S. Shipp, Courtesy U. S, Forest Service.)

Fic. 8B. PrumMas NationaL Foresr.

A timber sale area in California cut over under
forestry methods.
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daily capacity of nearly one hundred thousand board feet,
ship their lumber by aerial tramway five miles to the West-
ern Pacific Railway and thence to the lumber consuming

centers of the country.

The National Forest administration has adopted the fol-
lowing objectives:

1. To produce saw timber for the gencral market.

2. To remove mature timber as rapidly as possible and
to leave the area in shape for a profitable second cut.

3. To improve the condition of the forest so as to pave
the way for sustained yield.

This program is fulfilled by cutting over the entire area
in a fifty-year period known as a cutting cycle.” The
private land is merged with the government land in this
plan of cutting. All trees to be cut are marked, and these
include mature and decadent trees; dead, diseased and
insect-infested trees; unusually tall trees and those with very
large crowns standing in locations in which they are ex-
posed to severe winds. This will leave for the second cut,
fifty years later, all thrifty trees and the most promising of
the thrifty-mature trees: “those which from appearances
will continue to grow until the next cutting cycle.”

The result of such a cutting is a removal of about four-
fifths of the volume and the retention of about one-fifth.

On the privately owned land the cut will remove g5 per cent
of the volume.
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This policy will supply for each of the fifty years in the
first cutting cycle a cut of sixteen million board feet. At the
end of the cycle the mature and decadent timber has been
removed, yet the government area is in shape for a second
cut of some eight or nine million board feet yearly, and this
is sufficient to make the operation profitable.

Forest management thus regulates the cut iz time; it also
so regulates it in place that the cut proceeds counter-
clockwise around the basin. The industry dependent on this
timber will be supplied with a continuous cut. On the
private land no direct control is possible, but the owners
will be urged to provide adequate fire protection while log-
ging, and to leave at least four trees sixteen inches or over
in diameter at breast height per acre.

Care in logging and in fire protection will be insisted on:
specifically, care will be taken to avoid damage to existing
young growth and to timber left standing, “ high lead ”
donkey engine logging is forbidden ® and the tops of trees
left after logging will be lopped and the brush piled and
burned.* The management plan will be revised at frequent
intervals and definitely at the end of ten years of operation.

B. The Harney National Forest in South Dakota.— This
national forest is typical of the Black Hills, a region made

“familiar to Americans by the sojourn there of President

8 For details sce United States Department of Agriculture Bulletin
1402, loc. cit.

4 “The entire area is dircctly under the eye of the Spanish Peak
Lookout, so fires should be detected when small.”
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Coolidge in the summer of 1927. The entire forest includes
half a million acres. But of this, the so-called Custer work-
ing circle of nearly 200,000 acres typifies the problem of
supplying in perpetuity, local nceds for forest products.
The inhabitants of this circle, once a prosperous mining
community, are now dependent upon the timber business
for a living. It is a local industry and virtually independent
of the general timber market.

The country is characterized by high ridges with steep
slopes and canyon-like valleys in between. Rock outerops
are frequent; the soil is shallow. Ranching is restricted and
seldom profitable.

The principal timber tree is western yellow pine (Pinus
ponderosa) which occurs in pure stands averaging 4,270
board feet per acre. Altogether the circle contains nearly
half a billion board feet of merchantable timber. Be-
tween 1898 and 1910 much timber was “bug killed”
but excellent reproduction has followed the insect depre-
dations.

In the virgin stands growth is at a standstill, and is often
more than offset by decay. After conservative cutting, how-
ever, which usually removes 70 per cent of the merchantable
volume, growth is rapid, amounting to 254 per cent (of the
amount left) in the thirty-five years of the adopted cutting
cycle.” For example:

5 This cutting cycle of 35 years is one-quarter of the adopted rotation
(cutting age) of 140 years.
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Average stand in 1922. 5,623 bd. ft. per acre
Amountcut .. ... . 3,030 ¢ (70%)
Amount lefc ...... ... 1,687 “ ¢ (30%)
Growth in 35 years ... 4285 “ “ “ * (254%)
Average stand in 1957. . 5,972 oo

There are fifteen small sawmills operating on national
forest timber within the circle. The Burlington Railroad
buys railroad ties, coal and grain doors, and some bridge
and structural timbers. Fuel wood is in constant demand by
the population, and is granted to settlers free or at a low
price stumpage in commercial sales.

The management ® policy has adopted three chief objec-
tives: first, to maintain a sustained yield of forest products
for the use of the inhabitants; second, to furnish steady em-
ployment for local labor in woods work and in the manu-
facture of forest products; third, to maintain a permanent
industry which will offer a market for timber as it becomes
ripe for cutting.

These objectives will be furthered by cutting over the en-
tire working circle in the first thirty-five-year cutting cycle at
a rate of seven million feet yearly for the first ten years (1921~
1930) with possible revision for the remaining twenty-five
years (1931-1956), as additional timber estimates may indi-
cate. This cut will maintain existing industries and provide

6 Cf. pp. 21~38 United States Department of Agriculture, Miscellaneous
Publication No. 11.

Management Plans With Special Rejerence to the National Forests,
Eldredge, 1. F., Washington, 1928.
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Coolidge in the summer of 1927. The entire forest includes
half a million acres. But of this, the so-called Custer work-
ing circle of nearly 200,000 acres typifies the problem of
supplying in perpetuity, local needs for forest products.
The inhabitants of this circle, once a prosperous mining
community, are now dependent upon the timber business
for a living. It is a local industry and virtually independent
of the general timber market.

The country is characterized by high ridges with steep
slopes and canyon-like valleys in between. Rock outcrops
are frequent; the soil is shallow. Ranching is restricted and
seldom profitable.

The principal timber tree is western yellow pine (Pinus
ponderosa) which occurs in pure stands averaging 4,270
board feet per acre. Altogether the circle contains nearly
half a billion board feet of merchantable timber. Be-
tween 1898 and 1910 much timber was “bug killed”
but excellent reproduction has followed the insect depre-
dations.

In the virgin stands growth is at a standstill, and is often
more than offset by decay. After conservative cutting, how-
ever, which usually removes 70 per cent of the merchantable
volume, growth is rapid, amounting to 254 per cent (of the

amount left) in the thirty-five years of the adopted cutting
cycle.® For example:

® This cutting cycle of 35 years is onc-quarter of the adopted rotation
(cutting age) of 140 years.
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Average stand in 1922, 5,623 bd. ft. per acre
Amountcut ....... ... 3036 ¢ (70%)
Amount lefc ....... ... 687 < (30%)
Growthin 35 years ... 4,285 “ “ “ “ (254%)
Average stand in 1957. . 5972 ¢ ¢ ¢ ¢

There are fifteen small sawmills operating on national
forest timber within the circle. The Burlington Railroad
buys railroad ties, coal and grain doors, and some bridge
and structural timbers, Fuel wood is in constant demand by
the population, and is granted to settlers free or at a low
price stumpage in commercial sales.

The management ® policy has adopted three chief objec-
tives: first, to maintain a sustained yield of forest products
for the use of the inhabitants; second, to furnish steady em-
ployment for local labor in woods work and in the manu-
facture of forest products; third, to maintain a permanent
industry which will offer a market for timber as it becomes
ripe for cutting.

These objectives will be furthered by cutting over the en-
tire working circle in the first thirty-five-year cutting cycle at
a rate of seven million feet yearly for the first ten years (1921~
1930) with possible revision for the remaining twenty-five
years (1931-1956), as additional timber estimates may indi-
cate. This cut will maintain existing industries and provide

6 Cf. pp. 21-38 United States Department of Agriculture, Miscellaneous
Publication No. 11.

Management Plans With Special Reference to the National Forests,
Eldredge, 1. F., Washington, 1928.
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Coolidge in the summer of 1927. The entire forest includes
half a million acres. But of this, the so-called Custer work-
ing circle of nearly 200,000 acres typifies the problcm of
supplying in perpetuity, local needs for forest products.
The inhabitants of this circle, once a prosperous mining
community, ar¢ now dependent upon the timber business
for a living. Tt is a local industry and virtually independent
of the general timber market.

The country is characterized by high ridges with steep
slopes and canyon-like valleys in between, Rock outcrops
are frequent; the soil is shallow. Ranching is restricted and
seldom profitable.

The principal timber tree is western yellow pine (Pinus
ponderosa) which occurs in pure stands averaging 4:270
board feet per acre. Altogether the circle contains nearly
half a billion board feet of merchantable timber. Be-
tween 1898 and 1910 much timber was “bug killed ”
but excellent reproduction has followed the insect depre-
dations.

In the virgin stands growth is at a standstill, and is often
more than offset by decay. After conservative cutting, how-
ever, which usually removes 70 per cent of the merchantable
volume, growth is rapid, amounting to 254 per cent (of the

amount left) in the thirty-five years of the adopted cutting
cycle.® For example:

5 . . i
".Thxs cutting cycle of 35 years is one-quarter of the adopted rotationt
(cutting age) of 140 years.

The Application of Forestry to Lands Now in Forest 117

Average stand in 1922 5,623 bd. ft. per acre
Amount cut .......... 393 ¢ (70%)
Amount lefc ... ... 687 ¢ T (30%)
Growth in 35 years ... 4285 “ “ “ “ (254%)
Average stand in 1957. . 5972 ¢ ¢ ¢ ¢

There are fifteen small sawmills operating on national
forest timber within the circle. The Burlington Railroad
buys railroad ties, coal and grain doors, and some bridge
and structural timbers, Fuel wood is in constant demand by
the population, and is granted to settlers free or at a low
price stumpage in commercial sales.

The management ° policy has adopted three chief objec-
tives: first, to maintain a sustained yield of forest products
for the use of the inhabitants; second, to furnish steady em-
ployment for local labor in woods work and in the manu-
facture of forest products; third, to maintain a permanent
industry which will offer a market for timber as it becomes
ripe for cutting.

These objectives will be furthered by cutting over the en-
tire working circle in the first thirty-five-year cutting cycle at
a rate of seven million feet yearly for the first ten years (1921~
1930) with possible revision for the remaining twenty-five
years (1931-1956), as additional timber estimates may indi-
cate. This cut will maintain existing industries and provide

¢ Cf. pp. 21~38 United States Department of Agriculture, Miscellaneous
Publication No. 11.

Management Plans With Special Reference to the National Forests,
Eldredge, 1. F., Washington, 1928.
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for the removal of the decadent and deflective timber as
quickly as possible. Carefully formulated “ marking rules”

are observed,

The sequence of cutting the various units of the circle is
de‘termimid according to urgency, which in turn is deter-
.rnfne.d by the maturity of the forest and by the presence of
Injurious insects, A “ cutting budget ” is prepared for the
first ten-year “ working period s for cach unit a specific
year. has been designated as the time for the initiation of
cutting. The plan of management will be revised every ten
years and again at the end of the cutting cycle. Additional
data will be incorporated and used to check the application
of forestry to this area,

' C. The Pike National Forest in Colorado. — Pikes Peak
Imp.arts both its name and outstanding characteristic to the
national forest named for i, Typical of the eastern rampart
Of-t}.lc Rocky Mountains, this forest comprises more than a
million acres. A representative part of the Pike National
Forcs.t 1s the Woodland working circle, lying from twelve
to .thl.rty-ﬁve miles to the northwest of Colorado Springs-
Within this circle of one hundred and eighteen thousand
acres are ninety-four thousand acres of national forests, 99
p.er ccnt' of which is timbered, Here again western yellow
zme (Pinus ponderosa) is the principal species but Douglas

r ('P.feudot.cuga taxifolia) is almost equally plentiful. Other
:pemcs comprise only 10 per cent of the sixty-four million
eet of national forest timber,

The application of forestry to this Colorado forest if"

The Application of Forestry ro Lands Now in Forest 119

volves intensive utilization and streamflow protection. East-
ern Colorado is an important farming country and the
streams which water it rise in the Rockies. Serious over-
cutting of the forested slopes leads to irregular run-off; this
is responsible for sudden floods which are followed by a
dearth of water just when the need is most acute. The for-
est cover on watersheds where the streams rise must, there-
fore, be maintained at all times. Of equal importance is the
fact that a large part of the Woodland circle drains to the
reservoirs or intakes of the water-supply systems of Denver
and of Colorado Springs.

The method of forestry practice which meets these needs
best is that of selection, whereby only the mature trees are
taken and the cutting cycle or interval between successive
cuttings on the same area is comparatively short.

In the Pike National Forest this is achieved by setting the
rotation (age of maturity of the trees) at one hundred and
sixty years * and dividing this into four equal cutting cycles
of forty years cach. During the first cutting cycle (1926~
1965) the mature and over-mature stands which have no net
increment will be cut. There are approximately fifty-three
million board feet of this timber, and therefore one million
three hundred and twenty-five thousand board feet can be
cut in each year of the forty-year cycle. This does not

7 The age at which commercial maturity is obtained varies with
species, site, and market requirements. Some stands are commercially

mature at pulp-wood size, others at railroad-tie size, while still others,
possibly of the same species, can be most profitably held for saw timber

production.
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include the amount obtained from thinning immature
stands (material now unmerchantable, but which may
prove salable in the future) or for volume which would
now be wasted in cutting but which could be saved by the
practice of closer utilization following improvement in
market conditions.

Within the Woodland circle, logging is carried on by
fiftcen or twenty small operators: the plan of orderly and
systematic cutting should stabilize and extend the timber
busmcss‘ at Woodland Park, which is the logical center for
developing such a business. For example, most of the ties
for the Midland Terminal Railway are delivered at that
point. Furthermore, local labor, now only partially em-
ployed, will find a desirable outlet in an increased and
permanent timber business, with its consequent greater
local prosperity.

In order to increase the present sporadic cut of about one
million board feet annually by approximately three hundred
thousand board feet, existing markets must be expanded
especially by increasing the use of local lumber in markct;
now supplied from other sources. A further opportunity
exists in developing and meeting the demand for orna-
mental planting stock and for Christmas trees, which can

be obtained as thinnings under proper regulation.®

8 . <} g . . .
The business of supplying Christmas trees from thinnings on Na-

tional Forests located near cities
S 1es has
o become both profitable and educa-
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For the first working period (1926-1935) the areas for

cutting have been sclected upon the basis of accessibility
and maturity: “ In general, it will be the plan to begin cut-
ting in the south and east portions of the circle and progress
northerly and westerly, in counter-clockwise fashion, insofar
as this is economically feasible, during the remainder of
the first cutting cycle.”®

All logging will be performed by the use of animals or
motor trucks. The removal of all classes of material, in-
cluding logs, railroad ties, and mine props, will be required.
As already indicated, trees intended for removal will be
marked in accordance with the selection system, to the end
that the commercially mature and over-mature timber may
be harvested and that defective, discased, or over-crowded
trees in the younger stands may be removed. Marking will
usually remove from 65 to 75 per cent of the merchantable
volume of the stand in trees ten inches or more in diameter
at breast height,

Three additional objects of forestry practice in this Colo-
rado forest merit special attention. These, as stated in the
Management Plan for the Woodland Circle, are as follows: *°

1. To cobperate with owners of private forest land, both
inside and outside the present forest boundary and within

the Woodland circle, in managing the forests in the man-
ner contemplated for national forest land.

® United States Department of Agriculture, Miscellaneous Publication

No. 11, pp- 52-70, loc. cit.
10 Jhid., p. s8.
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2. To utilize forage resources insofar as this will not in-
terfere with proper timber production. Grazing uscs of
potential timberland will be restricted or prohibited where

such uses are detrimental to trec growth and natural re-
stocking.

3. To maintain the attractiveness of important scenic
and recreational areas . . | around the more important
a}:eas u.sed, or likely to be used, extensively for recreation,
the policy .w111 be to make an improvement cutting remov-
mﬁ dead, insect-infested, and discased trees, and only such
ot er trees 1n need of removal as can be spared without
marning the beauty of the setting.

D. The Choctawhatchee National Forest.'' — The exan-
les so . ' '
fes so far presented of forestry applied to lands now 1
orest are those of national forests in the West. The area of

s i i
uch forests is far greater in the West than in the East of
S .
outh and there has been more time for the development of
their programs of management,
b ;ryplcal of the less productive parts of the southern pine
e . . M
Fl t 1s the Choctawhatchee National Forest in westerit
Or . - . 4
ida. This forest presents striking contrasts with the
examples of forestry already presented.
In the frst place it lies, not in the mountains, but on the
s . .
‘ ndy coastal plain bordering the Gulf of Mexico. The ared
is
. halmost completely level save for some huge sand dunes:
€ i 1 ), 1
b forest, an open one of longleaf pine (Pinus palu;trt-‘)’ 18
ott 1 1 i
" ed with swampy areas in which grow the bald cypress
(Taxodium distichum) and the various hard woods — chief

11 R
Data supplicd by courtesy of Forest Supervisor A. C. Shaw.
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among them oak, ash, hickory, beech, and red gum (Liquid-

ambar styraciflua). The principal contrast of this southern
forest and the reason for its selection as an example of ap-
plied forestry is found, however, in the fact that timber is
not the chief crop: first place is held by the naval stores
industry. The historic name of this industry gives little indi-
cation of its present products. In place of tar and pitch for
the wooden vessels of a bygone era, this industry now pro-
duces turpentine and rosin which are essential to the manu-
facture of paints, varnishes, soap, paper, and many other
commodities of modern life.

The naval stores industry originally tapped the resin from
standing trees by the crude method of cutting a “box” in
the base of the tree. Into this “ box ” the resin flowed from
a series of chipped areas or “faces” which progressed
weekly up the stem of the tree, until they extended beyond
reach of the workman’s tool. From the box the “ gum ” was
dipped by wooden paddles into a convenient container and
taken to the nearest turpentine “still” where, by crude
distillation, the turpentine oil was separated from the resid-
ual rosin.

As practiced in early days, this method of “boxing” was
very destructive to standing timber. This was due in part to
fires which burned in the resin-soaked “ boxes” and spread .
up the tree, in part to windfall of weakened trees, and in
part to insect damage. Early in the history of the Forest
Service Dr. C. H. Herty perfected a clay cup which is hung
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by a nail at the apex of two galvanized iron gutters; this
obviates the destructive “box ” and, what is still more ad-
vantageous, increases the quality both of the resin obtained
(“virgin dip”) and of the resulting turpentine and rosin
by the simple expedient of raising the cups above the old
“face” of the previous scason.

Since the time of Dr, Herty’s work, further improvements
have been made in the cup-and-gutter system. The McCoy
cup and apron is commonly used. This is a galvanized iron

or aluminum trough, resembling a bread pan in shape, which

18 suspended on a nail or on 4 wooden peg and which car-

ries with it an apron of metal 1o catch the flow of the resin.

More important, however, are the modifications introduced

by the Forest Service in its
Nation

administration of the Florida
al Forest with respect to (1) the diameter limit of
trees to be cupped, (2) the height, and (3) the depth of the
weekly chip.

(1) It has been common commercial practice to box or
cup trees of all sizes, even the smallest. ‘This has led to the
destruction of the very trees on which the future forest

depends. In the Florida Nation
unless at e

(db.h.)

al Forest no trees are cupped
ast ten inches in diameter at breast height
s only two cups are allowed on trees cighteen to
twenty-three inches db.h; while three cups is the maxi-
mum permissible on trees twenty-four inches d.b.h. or over.
The working period is seven years in length and is fol-
lowed by a rest period of from one to three years, during

(Photo by courtesy U. S. Farest Service.)

Fic. 9. CrocrawnarcHee Nationar Foresr,

Longleaf pine in Florida managed for the production of resin and timber,
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which the trees are allowed to recuperate. Then “back
cups ” are permitted between or next to the old faces for a
period of seven or eight years. Trees cighteen to twenty-
three inches d.b.h. are “back cupped ” on one face; those
twenty-four inches or over carry one and possibly two
“back cups.” A four-inch “life-bar ™ is left between the
faces. This completes the working of the tree for turpen-
tine. Expressed in years: three years virgin cups, plus four
years high face cups, plus three years back cups, plus
four years high face cups equals fourteen years of actual
working.

(2) The height of the weekly chip or  streak ” is con-
trolled so that the working limit of height is no longer
reached in three or four years; the weekly chip is now raised
only one-half inch weekly (32 streaks per annum, 16 inches
per year) with the result that only four feet of face are
covered in three years of working.

(3) Similarly, deep chipping was found to produce not
more, but less, resin, for the formation of resin ducts is best
stimulated by wounding the tree lightly. These “ traumatic ”
resin ducts form directly under the cambium, or living layer,
immediately under the wood, and a deeper chip serves no
useful purpose. Shallow chipping (to a depth of one-half
inch) does not weaken the tree appreciably and has the
added advantage of obviating the waste of valuable wood.
One-half inch is, accordingly, the maximum depth of a
permitted streak. The Forest Service in its turpentine con-
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tracts also controls the width of the individual face, and
stipulates that none shall exceed twelve inches.

A comprehension of these technical details is necessary
to an understanding of the application of forestry to the
longleaf pine of the F lorida National Forest. The number
of available “ cups ” or “ crops ” ** are as carefully estimated
as is the timber. A limited number of cups are permitted
each year and the working is strictly safeguarded by the
provisions set forth above, together with restrictions regard-
ing fire (raking around the trecs, fire lines, etc.) and
grazing of cattle and hogs. The result on the Florida Na-
tional Forest has been to make naval stores the primary
source of income; timber has become a secondary con-
sideration. No trees are cut (unless dead, diseased, or
otherwise defective) until they have been completely
worked for turpentine, and only trees of mature size are
tapped. ‘

It is a remarkable instance of eating one’s cake and keep-
ing it; the trees thus carefully worked for turpentine for a
period of fourteen years are thereafter logged with equal
care to preserve the trees of small size and the young
growth. The result is a thrifty, growing forest which will, in
turn, be ready for turpentining by the time the entire forest
has been worked over. The forest now sustains naval stores
operations to the extent of three hundred thousand cups.

_ This application of forestry to government land in the

12 A “crop” is the equivalent of ten thousand cups.
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southern pine belt is being extended to private land by far-
sighted owners. With the return of turpentining to the
pineries of the Carolinas it is of special importance as safe-
guarding the future of these forest arcas, Its adoption is an
outsmnding achievement of conservative management.

2. STATE AND Privare Forests

A. Th ‘orests 1
e State Forests of Pennsylounia.”* — It is not possi-

ble to choose a better example of state forestry than that
applied in Pennsylvani; i i
pplied in Pennsylvania, where is combined, to an unusual

g )
egree, production of wood, control of floods, safeguarding

of wa :

water supply, and the assurance of a health-giving en-
v1 M - .

ronment with adequate outduor recreation. As State For-
ester Illick says: “On this broad and

\ purposeful basis,
the State Forests of Pennsylvani

a were created and in ac-

5 ) . . -
cordance with these sound principles they are being

administered today.”

The state forests of Pennsylvania comprise somewhat

m = . : M B .

ore than a million acres acquired over a period of twenty-
reports show that Penn-
§ as bccommg more and more dependent upon out-
side sources for wood supplies, With the rapid depletion
of her forests, millions of acres of

five years. Previous to that time,
sylvania w.

idle land accumulated;

for : g i
of the land area of Pennsylvania, thirteen million acres

(45 per cent) are suited primarily to the growing of forest

13 Based on Bullctin i
' 37 of that title, by J. S. Iitic ate F
Pennsylvania, revised 1927, Harrisburg, Pa p] 59. Hick Sute Forese of
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crops. These arc the lands the state is secking to acquire
with the intent of restoring idle forest land to production.
As a result, the state forests are concentrated in the moun-
tainous parts where the land is best suited to raising suc-
cessive crops of forest trees.

The state forests are administered by the Department of
Forests and Waters headed by the Secretary and the Deputy
Secretary, the latter being State Forester. The forestry work
is handled by the Forest Service functioning through the
following seven bureaus: (1) Forest Protection, (2) For-
est Management, (3) Forest Parks, (4) Forest Extension,
(3) Lands, (6) Technical Education, and (7) Research and
Information. The state is divided into twenty-four forest
districts, each in charge of a technically trained District
Forester; in some of the districts there is also an Assistant
District Forester. These are supported by Forest Rangers
and other helpers. In July, 1928, there were fifty-three tech-
nical foresters and seventy-three forest rangers. In addition,
there are almost four thousand forest-fire wardens who take
an active part in the prevention, detection, and suppression
of forest fires. A hundred lookout towers facilitate the
detection of this menace.

Unlike the forests of its sister state of New York,"
those of Pennsylvania are administered for the greatest bene-
fit of all the citizens of the commonwealth. This results in

14 Sce Recknagel, A. B., The Forests of New York State, New York,
The Macmillan Company, 1923.



130 F orestry

bigger and better forest crops and a full measure of other
benefits for the people. All that is required of the people
who desire recreation only is that they use the forests
and the equipment thereon wisely and in the interest of
the public welfare. More than two thousand miles of roads
and approximately twenty-seven hundred miles of trails
have been developed. Telephone lines now reach out to
practically all remote forest regions. Hunting and fishing
are fostered.

Most interesting of all (in contrast to the * kept-forever-
as-wild-forest-land ™ prescription of New York’s constitu-
tion), there are more than one thousand permanent camp
sites on the state forests, which are leased by citizens of the
state at an annual rental of seven to fifteen dollars. More
than four hundred acres are thus leased, and these produce
an annual revenue of over thirteen thousand dollars. Mr.
Illick estimates that nearly a qQuarter million people, particu-
larly those of moderate means, used these camps last year.
The duration of a camp site lease is ten years and it carries
with it the privilege of renewal. In addition, there are now
thirty-eight public camp sites maintained by the state; these
are equipped with fireplaces, tables, benches, comfort sta-
tions, and garbage containers. The water supply is exam-
ined by state officials, and no charge is made for the camping
privilege. Since most of the state forest lands are developed
for wood production, areas of singular beauty and unusual
interest have been set aside as state forest monuments.
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Already there are nine of these, ranging in size from thir-
teen to three hundred and fifty acres. There are also, within
the state forests, seven state forest parks.'® These are out-
door play places, and average one hundred and fifty acres
n size.

Most of the forest land when purchased was devoid of
tree growth; the necessity for planting a new crop of trees
was apparent. The state operates one large central nursery,
with a capacity of ten million trees yearly, and seven codp-
erative nurseries for producing stock for planting purposes.
In addition, four forest tree nurseries are operated on state
forest lands. Recent inventories showed almost fifty million
trees in all these nurseries; from them have gone out, during
the last twenty-seven years, over thirty-six million trees for
planting on the state forests at an average cost of $9.51 per
acre. “ As a result . . . there are now growing in the state
forests,” says Mr. Illick, “ approximately twenty-four thou-
sand acres of thrifty plantations of white pine, red pine,
white ash, red oak, white oak, black walnut, and many
other important forest trees.” He adds: “ These plantations
are among the best and most practical object lessons in
forestry.”

Private forestry has not lagged behind; during the last
seventeen years over fifty million trees have been planted
on privately owned lands in Pennsylvania.

16 See Shoemaker, H. A., and Nlick, J. S., In Penn’s Woods, Bulletin
31 (revised edition), Harrisburg, 1925, p. 86.
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There have been no fires on the forest during the past
15 or 20 years and no land has been cut clean in that period:
previously much of this land was cut for cordwood used
for charcoal in the iron and brass industries of the Nauga-
tuck Valley. The major forest types are softwoods, hard-
woods, mixed hardwoods, and oak ridge. Together these
types cover 87 per cent of the area. Less than 10 per cent
of the land has ever been farmed, The total timber content
of the forest is two and one-third million board feet with
twelve thousand cords additional of cardwaod, Only 7 per
cent of all the trees are over twelve inches d.b.h,, yet over
half of the wooded area has a growth between forty and sixty
years of age—a growth which sprang up naturally after .
the clear cutting of the old charcoal days. The average

annual growth per acre s nearly three-tenths of a cord. Says
Mr. Hawes:

If the growth had been studied tw
ppearance of the chestnut djseg
have been much greater; for it w
days for our forests to grow ¢

enty years ago, before the
se, it would undoubtedly
as not uncommon in those
num. . .. But it is prob e cord per acre por
from the death, probable 'that the thinning resulting

¢ death of the chestnue is producing a better growth
at present. Therefore these growth hgures should not be
taken as indicative of the growth of the forest in the future
under proper management,

,T}}e rate of reproduction is generally satisfactory, and
this is due to recent freedom from fire. Consequently, plaat-
Ing is necessary only in the old feld type of 59 acres; suit-

th
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able open areas of 26 acres have already been planted. Ac-

cording to Mr. Hawes:

Planting is of relatively little importance in this forest.
By proper cutting the forest will reproduce itself. The for-
ester’s skill is required so to regulate this reproduction that
the percentage of valuable species will be greater in the
next generation,

Special effort will be directed in this forest to securing an
increased proportion of white pine, hemlock, white ash,
tulip, and red and white oak. Owing to the fact that small
white pine cannot compete with a dense growth of hard-
woods the opportunity for increasing the percentage of
this species is limited to the more poorly stocked stands
where there happen to be enough pine to leave for seed
purposes. Large spreading-topped trees produce the most
sced and should be left until the ground is well seeded.

The expense of converting hardwood forests to pine
forests is too great to be practiced on a large scale, even if it
were desirable. Since hemlock produces more lumber than
oak in a given period, a controlling object in the manage-
ment of the People’s Forest will be the gradual increase of
hemlock in certain of the hardwood stands by natural
means. . . . One to ten hemlocks per acre . . . produce a
continuous under story beneath the hardwood. . . . When
this hemlock upper story is cut, the under story of hem-
lock will develop into a pure hemlock forest. There are
considerable areas in this forest which should be treated
in this way.

This state forest is being managed in order to produce
timber for Connecticut industries, to yield a revenue to
the state, to protect the wild life, to protect the water
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Little was done to control forest fires prior to the time that
the state began to acquire forest land. Now the organization
includes not only efficient protection against fire, but also
adequate protection against insects, fungi, and other de-
structive agents. Special efforts are made to safeguard and
increase the water supplies originating in the state forests.
Seventeen municipalities derive their water supply from
watersheds wholly or more than half within the state
forests.

The state forests of Pennsylvania are handled as a busi-
ness enterprise. Though most of the trees are stil] immature,
the total receipts from the state forests during the last
twenty-seven years have been more than six hundred and
thirty-nine thousand dollars. Iny all of these forests one can
see marked improvements of forest growth. From an
average price of $2.26 per acre the value has risen to
$12.50 per acre and the future has still better returns in
store.

Summarizing the great change which has taken place,
Mr. Tllick says: '

The commonwealth’s program of forest restoration, in-
cluding protection, planting and many other activities,
is bringing about a great change. When the common-
wealth’s lands were acquired most of them were in a devas-
tated condition. Lumbermen had completed the removal

of practically all the merchantable material, What little
and inferior material was left from lumbering operations

18 “The State Forests of Pennsylvania,” loc, cit.
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was consumed by destructive forest fires. Under state own-
ership these lands have been changed from barren moun-
tainsides to productive forests. In place of desolation there
are now promising stands of thrifty trees that in time
will produce valuable wood. Areas that were formerly
stocked with inferior trees are now occupied by important
timber trees. Most of these trees are still small to medium
size, but with adequate protection and care they will grow
up into valuable stands and be a big factor in supplying the
wood that the people and industries of Pennsylvania
need.

B. The Peoples’ Forest of Connecticut.’™ — In the Litch-
field Hills, on the west branch of the Farmington' River, is
located the Peoples’ Forest of 1200 acres, so called because
given to the State of Connecticut by interested citizens.
According to Mr. Hawes: *®

This forest is a portion of the region known in old times
as the “ Greenwoods ™ because of the large amount of
hemlock and pine in mixture. . . . The historian Barber
said in 1836: “ The mountains and hills were formerly
covered with excellent timber consisting of oak, chestnut,
sugar maple, beech, pine, and hemlock; a considerable pro-
portion of which has been destroyed by wind and fire, and
by the axe, under a system of improvidence, at a time when
timber was considered of na value.” It is, therefore, probable
that most of the virgin timber, except on the stecpest
slopes, had been cut before the Civil War.

17 Based on the pamphlet, The Peoples’ Forest, by Austin F. Hawes,
State Forester of Connecticut.
18 fhid., p. 12.
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supplies, and to furnish a recreational arca. Accord-
ingly, the following principles of management are laid
down:

Protection against fire, insects and discase shall be pro-
vided. There shall be no clear cutting except for purposes of
“salvage.” ™ An attempt shall be made to increase the val-
uable species, such as pine, hemlock, white and red oak,
white ash, and tulip. Annual cut shall be kept well below
the annual growth (three hundred cords or its cquivalent),
so that the growing capital can accumulate. The forest shall
Ezp];eli); (;}:21 for public recreation, camp sites, and other

A:side from the problems of silviculture already described,
the immediate task of management will be to cut over the
area bearing trees more than one hundred years of age (the
adopted rotation) in order to make it more productive and
to increase the arca of the first “ age class.” Next, by
reproduction cuttings made during the next ten yczlr’s in
all stands eighty ycars or more in age, “by the time the
final cutting is made at age 100 years, the ground will be well
covered with desirable reproduction.”

‘ The following table makes clear the abnormal “ distribu-
tion of the age classes” on the twelve hundred acres of

forest:

1D « , . .
t ghc only cuttings made since statc acquisition have been of this
nature. 1 . :
¢. Over six thousand fence posts and four thousand fence rails have

becn sold from th < t h b d for
e dead ’hc<(h\‘l and ontract has been made
° b » a4 contrac as
thC remaining trees.” — AL T, Hawcs. ]
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Age . Actual Normal lif’ﬁ“t )

Class Years (acres) (acres) or Surplus (+)
(acres)
I I to 20 150 240 (=) 90
11 21 to 40 140 240 (=) 100
111 41 to 6o 700 240 (4+) 460
IAY " 61 to 80 160 240 (=) 8o
\% 81 to 100 10 240 (=) 230
Over 100 40 e (+) 40
1 Totals 1200 1200 | ee..-

All but Class TI1 are deficient in area and it has three times
the area it should have. This condition will be remedied as
time goes on,

C. Adirondack Holdings of Finch, Pruyn and Company.
— The Adirondack Mountains of northern New York are
a part of the great North Woods. Here logging has been
practiced since the earliest days.®® At first only white pine
and spruce were taken for sawlogs, later hemlock also was
cut — chiefly for tan bark, and later for logs,—and still
later the hardwoods (beech, birch, and maple) were har-
vested, though to a less degree than the softwoods. Early
logging in the Adirondacks was of the selective or “cull-
ing” type, whereby only occasional trees of the desired
specics and sizes were cut. But methods of cutting changed |
materially with the rapid development of the pulp and
paper industry in the present century. Trees of smaller

20 ¢f. Tox, William, History of the Lumber Industry in the State of
New York, United States Forest Service Bulletin 34; Recknagel, A. B,
The Forests of New York State, New York, The Macmillan Company,

1923, Chap. IIf, pp. 25-32.
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size can be utilized for pulpwood and, as

spruce and later the balsam fir

a result, first the
and hemlock were cut to
diameters as low as six inches on the stump. The result has
been virtually clear cutting and a ch
dacks’ forest cover from black

(hardwoods).

ange in the Adiron-

(conifers) to “green”

Meanwhile, economic conditions

» particularly the com-
petition of southern and (lately)

of west coast lumber, have

caused the lumber industry in the Adirondacks to dwindle

while speeding the ascendency of the pulp industry until,

today what was the “ tail” is, in a very real sense, “ wag-

ging the dog.” Of the softwoods cut today in the Adiron-
dacks, over 90 per cent go into paper manufacture.
Transportation of softwood logs in this region is still

effected chiefly by river driving, but a marked change has

come through the practice of cutting logs into four-foot

lengths and “ sluicing ” them down the stream in place of

the former and more romantic methods of “driving”
larger and longer logs. Logging practice has also been mod-
ified by peeling the bark from the pulpwood in the early

summer; thus the winter oper

by sled over the snow. Here, ¢
and “

ations are confined to hauling
00, tractors are replacing teams
romance with its glitter h

These modific

as fled.”
ations have proven detrimental to the for-
est, and the heavier cut of softwoods has raised to an acute

point the problem of replacing the conifers. They have

been beneficial to the forest in securing closer utilization of

L}

L

L'v‘

(Photo by D. W. Sowers.)

Fic. 10. TypicAL ADIRONDACK SPRUCE FOREST.

i he provisions of the work-
trees will be cut under t
_n;’f ;;:rr\eadopted by Finch, Pruyn & Company, the owners
i
of this property. .
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what is cut and especially in developing a stable industry
which, unlike the migratory lumber business, remains in
one location and must be sure of 1 continuous supply of its
vital raw material — wood,

OQutstanding among the Adirondack timberland owners
who have developed an adequate forest policy for their
holdings, is Finch, Pruyn and Company, Inc., of Glens
Fall:s, N. Y. Originally a lumber company interested pri-
marily in stocking its sawmill with logs, it now no longer
makes any lumber, but is foremost among manufacturers
?f newsprint paper, not in quantity produced, but in qual-
ity and in “efficiency of manufacture.” *!

This efficiency reaches back to the woods and constitutes
one of Fhe best examples of progressive forest management
by a private owner. The description which follows is based
on the address by Mr, George N. Ostrander, head of the
Woodlands Department of Finch, Pruyn and Company,
before the Conference on Commercial Forcstry held in
Chicago in November, 1927, and published in the pro-
ceedings thereof **

In 1910 the company owned about one hundred thousand
acres in the central and eastern Adirondacks, all of it on

the watersheds of the upper Hudson River. Forestry had

21 « . .
o Sce fAustm Cary’s foreword to article by H. L. Churchill on
. 1 diing of Hardwoods to Release Young Conifers,” in Journal of For-
siry, October, 1927, Vol. XXV, No. 6 pp- 708-714
22 « ; e e
- ?aliural Reforestation of Pulpwaad,” Geo, N. Ostrander, pp-
-58 o
a eport of tl?c Conference on Commercial Forestry, Chamber
ommerce of the United States, Washington, D. C., 1928
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not as yet been practiced on the land; even its character and
growth were known only in gencral terms. In 1911 the
company employed Mr. Howard L. Churchill as forester;
he has been with them continuously since that time. He
“cruised * and made accurate maps of the timber areas,
showing forest types, areas logged, and the date of each
logging. On the basis of this forest survey, he prepared a
working plun— the first effective document of the sort in
the state of New York.

Meanwhile, the company had expanded its timber con-
sumption and it was evident from the data available that
the forest could not meet the drain upon ic without early
exhaustion of the stand. Reforestation (planting) did not
promise an economic sofution of the problem because of un-
certainties of cost and yield. Therefore, the company adopted
a policy of natural reproduction and sustained yicld, de-
fined by Mr. Ostrander as “a policy of forest management
which balances the annual cut and the annual increment of
the forest.” *® Acting on this policy, the company increased
its holdings in the Adirondacks to two hundred and forty
thousand acres. It also acquired cutting rights on forty thou-
sand acres in Quebec, which supplied half of the wood re-
quired by the mill; the other half was bought in the open
market. In this manner, Adirondack holdings were afforded
the opportunity to recuperate.

In 1923 a thorough study of the growth of spruce and

28 Ibid., p. 54.
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balsam w: ompany’ : ise
m was made on the company’s land: ** a “crujse ” to

compare current conditions with those in ?()10 was also

undertaken. The followiug table gives a summary of the

results:
) Spruce Balsam
Forevt Total | Awnual | Toral | Annual
orest Type Aores /f){umr Grezoth | olume | Grosoth

m m ™ m
thowsand | thowsand | thousand | thousand

cu. f1. cu, f1. cu f1. cu. ft.

Hardwood. . . . ., Vl 1(),774;6 40,729

Spruce Flat o e s
opruce Flar. 31,259 22,321 366 T144¢ ¢
.;‘pr'ucc Slope. ... 27,904 44,955 987 7’3.:; jéi
WATP ol 3025 | naso | 18|53
Totals. ... .. 181,504 | 109,155 z,zi()roﬁh 7;7’0»;7 —887"

I[l l(fllllS ()f COr dS (at ““lety CUblC fCCt pCl COId), t}llS annu
gro\vth ()f SPI uce alIlOUIltS to

thousand cords or slightly o

wood capital; of balsam it

a little more than twenty-five
Ver 2 per cent of the spruce-
amounts to nearly ten thousand
cords, or 314 per cent of the balsam-wood capital. The total
yearly growth of thirty-five thous .
almost sufficient to meet the mil
tional wood is obtained from ¢
Maine and Vermont

and cords of pulpwood is
I requirements, and addi-
he company’s holdings in
and in the open market.

‘Thus the company is definitely on a basis of sustained
yield; its silvicultural

practices provide for cutting only
the lnrgcr

and m : i i
0T mature spruce, and there is retained an

adequate supply of smaller trees for purposes of reprOdUc‘

24 For description see ibhid., pp. 55—

XXV, Noy 5. Jamary, oo b 57, also Journal of Forestry, Vol.
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tion and for a second cut. Girdling of the residual hard
woods on softwood land, while as yet experimental, prom-
ises to accelerate the reproduction of desirable spruce and
balsam.?”

Firc prevention is adequately provided by the lookout
and ranger forces of the State’s conservation department,
and additional patrols are maintained at times of spe-
cial hazard. Lopping of softwood tops (to three inches)
is a state requirement and provides an undoubted factor
of safety. Furthermore, the foresters of the company not
only select and mark all trees previous to cutting, but also
designate the proper stump heights; this greatly reduces
loss through careless and wasteful logging.

Finch, Pruyn and Company present an outstanding exam-
ple of private forestry practice. To this is coupled the posses-
sion of an enviable position in the business world. Since,
as Mr. Ostrander says in concluding his paper,* “the cir-
cumstances under which the policy of timber acquisition
was successfully completed may not be duplicated except
in a very limited number of cases, the sustained yield basis
is the solution of the problem of wood supply for the paper
industry in the Northeast.” He adds prophetic words:
“ Eventually wood consumption and yield must balance.
If forest management can’t make the balance, paper pro-
duction must.”

D. The Goodman Lumber Company of Marinette,

28 Cf, H. L. Churchill in Journal of Forestry, October, 1927, Vol. XXV,
No. 6, pp. 711-714. 26 D, 58, 1bid.
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Wisconsin*" — Just as Finch, Pruyn and Company in the
Adirondacks reached the conclusion that in operating on a
basis of sustained yicld lay the solution of their problem
of wood supply, so the Goodman Lumber Company, log-
ging the northern hardwoods of Wisconsin, decided on the
commercial practicability of developing their operation on
the basis of sustained yicld.

The Goodman Lumber Company, like others in the re-
gion, have been “ periad operators ”: that is, they have
purchased “stumpage,” logged it, and then proceeded to
other operations. The reasons for the change from a basis
of period operation to one of sustained yield are purely
economic. In the first place, the mill can operate econom-
weally on a yearly cut of from eighteen to twenty-two million
board feet of logs together with the by-products of hard-
wood for distillation, and softwood for pulp. To stock such
a mill requires cighty thousand acres of timberland with
an average yearly growth of 250 board feet per acre (80,000
X 250 == 20,000,000). By 1960 the virgin timber will have
been cut, and thereafter the crop will come entirely from
smaller, sccond-growth  trees, Improved wtilization will
make such trees merchantable, but it will require modifica-
tion of the mechanics of logging and manufacturing.

The cutting cycle (period of return for logging the same
arca} will vary from ten to thirty years. Barring fire or insect

27 P 3 .

‘ l’mful (Vm Mr. R B Goodman’s address before the Conference on

Commercial Forestry, Jonrnal of Forestry, Vol. XXV, No. %, December,
' . . 8,

l,‘.)l7. - 954-90s, entitled: ““The Commercial Practicability of Sustained

Yicld in Northern Hardwoods.™
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damage, there will always be a stand of younger timber
to grow to merchantable size at the time of each successive
cutting. Studies based on present market conditions ** indi-
cate 13% inches d.b.h. as the present minimum merchant-
able tree in northern hardwoods. By 1960 this, due to
changing conditions of conversion and marketing, will be
12 inches d.b.h.

Based on operating expericnce of the years 1924-1926,
the net annual income on the annual cut of twenty million
feet was $139,000. Capitalizing this income at 6 per cent
gives a value of $2,316667 which capitalizes each of the
eighty thousand acres contemplated, at an average of twenty-
nine dollars. Therefore, the company must seek to acquire
a block of approximately cighty thousand acres at a cost
not exceeding twenty-nine dollars per acre and must induce
other owners tributary to the block to adopt such methods
of forest management as will complete the aggregate. This
the company proposes to do as follows:

(1). Present ownership of forest suitable for

selective cutting under sustained yield 40,000 acres
(2). Additional purchase of similar land .. 5000 “
(3). Land now cut-over requiring thinning

and for planting ............ ... 15,000
(4). Adjacent woodlots tributary to apera-
tion, but in alien ownership ...... ... 20,000
Total . 80,000 acres

28 Gee especially Zoa and Garver, Sclective Logging in the Northern
Hardwoods of the Lake States, Northern Hemlock and Hardwood Manu-
facturers’ Association, Oshkosh, Wis., 1927, 23 pp.
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(Photo by courtesy of R, B. Goodman.)
Fic. 11. Harbwoop Foresr,

On lands of the Goodman Lumber Company at Marinette,

Wisconsin, sclectively logged. Fifty per cent of the sawtimber
has been removed.
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(1). On the forty thousand acres, the first cutting cycle
of ten years specifies a flexible diameter limit of twenty
inches db.h.* and a cutting of one-half the timber, or
five thousand feet per acre. Thus the annual cut from this
area is twenty million feet.

At the end of this ten-year cycle the four thousand acres
cut in, say, 1928 will have grown 250 fect of additional tim-
ber per acre so that seventy-five hundred feet per acre are
available by 1938 for a second cut (5,000 feet 4 [250 fect
X 10 years| = 7,500 feet). At the time of this second cut,
3,875 feet per acre must be left, so that the amount cut per
acre at the time of the second cut in 1938 will be 3,625 feet
(7,500 — 3,875 = 3,625). This second cut will take in trees
as small as fourteen inches d.b.h.*® At the end of the second
cutting cycle of ten years the growth of 250 board feet
per acre yearly will have produced, for the forty thousand

acres, a total of 205 million feet of standing timber of all

20 The first selective cutting to a flexible twenty inches d.b.h. limit
to remove approximately 5o per cent of saw timber by volume has been ’
determined by analysis of grades and market values to produce approxi-
mately 70 per cent of the value of lumber product per acre. The increased
cost of logging half instead of all of the saw timber per acre can only
be accurately determined by logging and milling practice; careful studies
lead to the conclusion that the net increase in cost of production will
be less than 20 per cent and this is offset by an increase of 40 per cent
in the value of the (larger, better) trees removed.

30 The incrcased value of this product compared with the clear
cutting from trees ten inches d.b.h. and up (the prevailing commercial
practice) 1s found to be 20 per cent; the increased costs in the second
cutting, the railroad grades being all in place for the second laying of
spur tracks, is only 10 per cent, a net gain of 10 per cent.
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size classes up o about fourteen inches db.h. This is the
commercial sustained yield, the capitalized value of which
at 6 per cent is approximately twenty dollars per acre.

When the company has proceeded with selective logging,
cutting to smaller diameter limits in cach cycle, it will,
eventually, remove all merchantable trees to the twelve
inch d.bh. limie. This tract of forty thousand acres will
then be on the sustained yield basis and it will have more
than paid s way in the process. The work of fire pre-
vention, supplementing that of the state fire wardens,
will consist of crecting lookout towers, maintaining fire-
ﬁghting cquipment and  seasonal patrol, and educating
the public,

Slash ‘dispos:ll is accomplished by the removal of all
bodywood (to 4 inches) for cordwood, and the choppers
are required to lop down the remaining small branches and
brush so that in two or three years it will have rotted
C()mplctcly.

(2). The additional area of five thousand acres to be ac-
quired will be treated in the same manner as the main block
of forty thousand acres, This is necessary since, for the
second cycle of ten years, the cut from the main block will
be only 14,500,000 fect (3,625 X 40,000 acres).

(3). The fifteen thousand additional acres to be “ refor-
ested ” are, in part, covered with young growth which needs
to be thinned; other parts require planting to produce com-
mercial species. After the initial thinning or planting, pro-
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vided fire prevention measures are adequate, the investment
will develop of itself.*!

(4). The development of forest growth on the twenty
thousand acres of “ alien ” woodlots is facilitated, for there is
no other use to which the land can be put. Adjacent mature
timber will be cut by its owner selectively when he learns
that selective cutting is more profitable. In a few years, what
are now innovations will have become approved practice.

E. The Great Southern Lumber Company.— A few
years ago, before the gigantic sawmills of the Northwest
were built, the town of Bogalusa contained the world’s
largest sawmill. Here a cut of one million board feet of
lumber was an everyday occurrence. Southern yellow pine
—chiefly the longleaf pine (Pinus palustris) —was the
material from which the famous “ Bogalusa pine” boards
and timbers were produced.

The head of this concern is Colonel A. C. Goodyear of
Buffalo, whose wide business experience and broad intel-
lectual background gives him vision beyond that of most
lumbermen. He recognizes that, within thirty to thirty-five
years, the so-called virgin forests of the South will be no
more. Despite the constant natural re-growth of southern
pine, the supply will diminish and, as Colonel Goodyear
puts it: “ With diminishing supply, history shows, there

31 Mr. Goodman figures that the reforestation costs involved would
be less than the increase in income from selective cutting (as opposed
to clear cutting) of the remaining virgin timber. This conclusion, he feels,
applies only to all-aged, mixed hardwood forest operations.
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comes a diminishing demand for any species of Jumber;
satisfactory substitutes are found.” As in many another
farest region, complete utilization is the criterion of suc
c‘c.s‘sful forestry practice in the southern pineries, but, as
'Coloncl Goodyear says, « complete utilization implies large
mvestment in plant and large reforested arcas under a sin-
gle ownership or tribumry to such plants.”

Acting on this belief, the Great Sauthern Lumber Com-
P‘dny has developed its forestry practice in the mill and
in the woods. In the milf it has supplemented lumber pro-
duction by erecting two large paper plants (producing high-
grade Kraft from sulphate pulp of the yellow pine wood
formerly burned as sawmill refusc). Only the best of the
refuse can be used in this way, but the remainder is 10
?()n.gcr burned (cxcept as needed for fuel to run the mill)3
1tis treated for the extraction of turpentine, pine oil, and
;nhcr by-products. The company maintains a fully eq“ipped
ilb()rz-lt()ry for experimental wark, believing that “to the
chemist and mechanical engineer we must look for the fu-
t.u re success of wood utilization and commercial reforesta”
tion,”

In the woods, the forestry department of the Great South-

ern Ly . ) .
mber Company has, on its vast holdings, “ refor

#2 Colonel A, C. Goody s of the

ear, as reported in the Proceeding
Wash-

Third An .
nual Mee : .
I Mecting, National Committee on Womd Utilizatiots

ington, D, C., M :
e S:ly 4and s, 4928, b 46 (Mincographed).

8 1bid,, p, 6,
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ested about 18,000 acres by setting out small nursery-grown
pine trees, about 1000 per acre. Altogether, it has some 140,-
000 acres of land, mostly well stocked with a young pine
forest.” *® Local farmers have codperated in keeping the
land not suitable for agriculture continuously at work grow-
ing trees; the company guarantees to purchase these, when
mature, at a fair market price.

An adequate supply of sced trees is left on the land which
is cut over. Fire prevention is practiced by patrol, by fire
lines, and (perhaps most important of all) by educating the
local population away from ubiquitous burning toward a
realization that fires mean loss for everyone. Against the
razorback hog, to which the root of the seedling is a tempt-
ing morsel, the “ only protection is a horse-high, bull-strong,
pig-tight fence.” *® Such fences, well built and well main-
tained, are part of the company’s forestry practice.

It is the plan of this company to make periodic thin-
nings, first for charcoal, and some years later for pulp-
wood. At the end of thirty-five or forty years, the trees will
be cut for lumber and then a new cycle will be initiated.

Thus the broad forestry plan of this progressive company
means continuous forest growth, continuous utilization, and

continual development of by-products in both the paper and

35 §, K. Johnson, Forester, Great Southern Lumber Co., in “ Growing
Pine Timber for Profit in the South.” Forest Service, U. S. Department
of Agriculture, Miscellancous Publication 24, ;928, p. 13. See also note by
P. C. Wakeley, p. 15 of the Forest Worker for July, 1928 (Vol. 4, No. 4).

38 Coloncl A. C. Goodyear in * Report of the Confercnce on Com-
mercial Farestry,” Washington, 1928, p. 31.
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pulp mills and the sawmill. Their slogan is: “ We are going

tog H oS
grow a new forest, let the future be what it may.”

I . ‘ .
n 1()()]\11’18’ over the forcgmng examples of applied for-

estry, one is i ssed wi i I .
¥> one is impressed with their varicty — not only variety

of natur: Hiome
tural conditions encountered, byt varicty of purposes
to be achieve .
chicved by forest management and variety in the
means e . .- - .
employed to reach these ends. This lesson is pcrh:lps
the most important th

practice which ¢

at forestry can teach: there is no best
an he categorically prescribed; for each
forest has its own proble

ms, which can be solved only by @
knowlcdge of loc

. al conditions. Yet Lhr()ughout there runs,
like o golden thre

of forestry means i i .
Y means continuous production and perpetuation

through wisc usc of 4ll forest resources,

ad, the central thought that the practice

CHAPTER VII
RECONSTRUCTION

Just as it is highly important for the forest industries to
work more actively on a program of maintaining their in-
dustry permanently, so it is vital for the nation and the
states to focus their vision on reconstruction work rather
than on depletion. The framework of our forestry struc-
ture is up and it calls for vigorous continued work by the
builder rather than a recall of the architect to draw new
plans and specifications. Such changes as are necessary
may be worked out by way of alterations as the work of
construction proceeds.

The day of second-growth forests is here, particularly
in the eastern part of the United States where the greater
portion of our forest area lies. These lands, in some cases
for long periods, have been furnishing useful forest products
and contributing in the aggregate a very considerable
amount to the annual cut.

Logging the first-growth and merchantable stands that
followed these has not necessarily wrecked the land for fu-
ture natural production. If it had done so there would be no
second-growth stands such as one sees on every hand today.

153
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A single ensuing fire after lugging has altered the vegetation
temporartly in coniferous stands of the Northeast and has
increased decay and death of trees in hardwood stands;
repeated fires have greatly lengthened the necessary pcriod
of natural restoration so that on arcas of considerable aggre-
gate extent complete reconstruction of the stand may be
required.

Grazing of farm woodlands in the central hardwood
region is more dumaging than the most drastic logging op-
eration. On the former, nothing

merchantable materialy on

of value follows a cut of all

1e latter, a reasonably dense
growth of seedlings and sprouts s

prings up if fire is ex-
cluded

- The process of culling the forest of the best species
(the only ones for which there was a market) has handi-
capped the natural renewal of these valuable elements and
a continuance of the process in the same forest has, in many
instances, degradcd it. Under-stocking and an increase of
so-called inferior species constitute ch
such logging.
“ First aid »

anges wrought by

to be applied to our cut-over lands and to

our young, actively growing stands should consist of the

prevention of fire, and of the complete exclusion of grazing

from our eastern hardwood forests in

all stages of growth,
in the carly period of

development of young pine stands,
and especially in the reproduction period, What determines

the treatment, or the reconstruction work following first

aid? Whether the patient can pay or not; that is to says

Fic. 12A. Cornert University Farar

Plantation on a steep hillside formerly used for pasture.

AL

b e
(Photo by courtesy of O. G. Agne.)

Fic. 12B. In Jerrrrson County, NEw York.

A profitable cordwood operation for the improvement of sec-
ond growth hardwoods on the farm wood lot.
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whct‘hcr it can return a profit on the expense of initiating
c?rt-;nn cultural operations that aid nature. These comprise
gwmg the better species a place in the light, climinating
undesirables, and taking out the defectives. Such is the
work on farm woodlands for which the Clarke-McNary

Act furnis . .
shes the means of stimulation. Feonomic market

stucties of disposal of )
disposal of fuel, special products, low grade ma-

terial, and the like must aid here

Permane . .
nency of (\wncrslnp of forest tracts dictates the

a:;)p““” O.f treatment that will enhance future merchant-
;( C value in quantity and quality of yield, but only on the
.cms of profit. Intensive practice where market permits
lbs .p()StL'll‘dth on the theory that increased expenditures will
‘rmg - commensurate returns by the time the final cut
is made. In the bcginning, however, the idea of intensive
EIC;:TC“tIS“"lll(l give place to practicable, attainable results

d on local conditions of forest, on costs of logging and

transportation, and on market prices
Recons 1 ' .
struction does not imply undertaking a whole se-

ries of ex ive , :
penstve cultural operations. Let it be clearly under-

stood that : S
there will be a yield if only the incscapable costs

of protect :
i I CCltlmn from fire and of fair taxcs are covered. That
alone wi i ;
bring thousands of undamaged acres to a useful

i y. yO ] S 1S ¢ C &
. l lmp
maturit “( n( thl., « conomi condstions

silviculrura .
I treatment to aid nature in reconstruction will

rapidly foll
pidly tollow. The greatest deterrent, however, to the pres-

ent applicati [ s i
pp on of such constructive stlviculture to improve
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coniferous forests and to sccure regrowth is the present over-
production and competition of relatively cheap virgin timber
in the West. With broadleaf forests the greatest difficulty is
the profitable disposal of small products and low-grade
material.

Areas which have been logged over and subsequently
subjected to fire present widely varying conditions. In com-
parison with the previous heavy stands, as of pine in the
Great Lakes states, the present growth is aptly termed

“ brush.” Must the forest, then, be reconstructed upon many
? The authors of this

millions of acres by forest planting
book believe that the estimate of acreage of “land not re-
stocking,” commonly quoted as 81,000,000, cannot be sub-
stantiated. Much natural restoration has been overlooked or
discounted as to its ability slowly to restock the land. Never-
theless, both in the South and in the Great Lakes states
there is a large area of land that only seeding and planting
can renew.

Only by detailed economic survey can a state safely make
its plans for the reconstruction of such areas; furthermore,
a sound advance planting program is essential. In Menom-
inee County, Michigan, it was discovered by economic sur-
vey of the land (sec Appendix, p. 224) “ that 94.4 per cent
of the forest area will make satisfactory forest without other
help than fire prevention.” This is not conclusive, but it is

of what careful ficld studies may reveal.

suggestive
nvolves a huge burden in the

A planting program i



158 Forestry

expenditure of time and money. It is wise to protect and
to leave to nawural processes those lands that give
fair ‘ promise of restocking  themselves. Where the pro-
portion of valuable species is extremely low or the pros-
pects are of idle, desolate lands for an indefinite period
or for all time, reconstruction of the forest by federal, state,
county, and municipal planting is admittedly in order on
cut-over lands, sub-murginul for setlement. The work
on such Strategic arcas alone constitutes a I:lrgc progr:lm
for all agencies to undertake. \

In the northeastern coniferous forest old burns have fur-
nished poplar for pulp and white birch for the spool indus-
try; by the natural processes of succession temporary gmwths
have given place to permanent and more valuable species
of the original forest type. Some pulp companies have un-
dertaken planting as a part of their f()rcstry program in order
to maintain production of pulpwood. It will not be possible
to gauge the necessity for reconstruction work by sceding
and' planting in the South until education and other pro-
tective measures have minimized the annual loss of young
growth by fire and until the grazing situation is better in

hand. At the present time first aid measures are the order

of' the day and land economic survey is desirable. Begin-
m'ngs have been made in several states of the South in dis-
tributing planting stock, and onc large lumber company
has inaugurated an extensive planting program with thi‘s
end in view.

Reconstruction 159

In the national forests planting is considered necessary
to keep forest land productive wherever it has been denuded
by fires in the past and where, consequently, the timber
specics will not reproduce naturally. The area to be re-
forested is estimated to comprise over two million acres,
but this is a relatively small proportion of the whole. The
total arca sceded or planted in 1928 comprised more than
twelve thousand acres. Evidently the appropriation for this
item, although increasing, permits only of a long drawn-
out program. The principal work lies in the more moist re-
gions of western forests and in the Lake states, with a small
amount of planting on burns in the eastern national forests.

In the eastern United States there exists another class of
lands — the abandoned farm lands — the use of which is a
matter of great concern. The chief cause for abandonment
is to be found in the poor quality of the land. In the rush
of settling the country, poor areas as well as good ones were
cleared. This was pointed out before the Revolutionary
War by a French colonist, Crévecoeur,! who wrote: “ Great
parts of the colonies of Massachusetts and Connecticut have
cost more in clearing than the land was worth.”

Changing economic conditions have since brought about
abandonment on a large scale. The competition of fertile
western lands resulted in the abandonment of many farms

in New England during the last century. Conditions in the

1 Shetches of Eighteenth-Century America by St. Jean de Crévecaeur.
Edited by H. L. Bourdin, R. H. Gabriel, and S. T. Williams, New Haven,

Yale University Press, 1925,
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expenditure of time and moncey. It 15 wise to protect and
to leave to natural processes those lands  that  give
fair promise of restocking  themselves. Where the ])r()-
portion of valuable species is extremely low or the pros-
pects are of idle, desolate lands for an indefinite period
or for all time, reconstruction of the forest by federal, state,
county, and municipal planting is admittedly in order on
cut-over lands, sub-marginal for setlement. The work
on such strategic arcas alone constitutes 2 Large program
for all agencies to undertake. ‘

'In the northcastern coniferous forest old burns have fur-
nished poplar for pulp and white birch for the spool indus-
try; by Fhe natural processes of succession temporary growths
have given place to permanent and more valuable species
of the original forest type. Some pulp companies have un-
dcrtak.cn planting as a part of their f()rcstry program in order
to maintain production of pulpwood. Tt will not be possiblc
to gauge ic necessity for reconstruction work by sceding
:md' planting in the South untl education and other pro-
tective measures have minimized the annual Joss of young
growth by fire and unti] the grazing situation is better in
hand. At the present time first aid measures are the order
ot.' the day and land economic survey is desirable. Begin-
nl_ngs 'have been made in several states of the South in dis-
tributing planting stock, and one large lumber company

has in; : , : '
‘ auguratcd an extensive planting program with this
end in view,

Reconstruction 159

In the national forests planting 1s considered necessary
to keep forest land productive wherever it has been denuded
by fires in the past and where, consequently, the timber
species will not reproduce naturally. The area to be re-
forested is estimated to comprise over two million acres,
but this is a relatively small proportion of the whole. The
total area sceded or planted in 1928 comprised more than
twelve thousand acres. Evidently the appropriation for this
item, although increasing, permits only of a long drawn-
out program. The principal work lies in the more moist re-
gions of western forests and in the Lake states, with a small
amount of planting on burns in the eastern national forests.

In the eastern United States there exists another class of
lands — the abandoned farm lands — the use of which is a
matter of great concern. The chief cause for abandonment
is to be found in the poor quality of the land. In the rush
of settling the country, poor areas as well as good ones were
cleared. This was pointed out before the Revolutionary
War by a French colonist, Crévecoeur,! who wrote: “ Great
parts of the colonies of Massachusetts and Connecticut have
cost more in clearing than the land was worth.”

Changing economic conditions have since brought about
abandonment on a large scale. The competition of fertile
western lands resulted in the abandonment of many farms

in New England during the last century. Conditions in the

1 Sketches of Eighteenth-Century America by St. Jean de Crévecaenr.
Fdited by H. L. Bourdin. R. H. Gabriel, and 8. T. Williams, New Haven,

Yale University Press, 1925.
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South during the Civil War period created a similar result.
In both of these regions natural regeneration was prolific.
Second-growth white pine on former farm land in New
England has given rise to the local box board, wooden pail
and match industries; in the South, second-growth pine’
stands on former fields of the Atlantic coastal plain have
been great sources of timber for twenty-five years. Logging,
as' for example in the pineries of the Lake States, brought
with it farming to supply the ready market and farms were
operated while logging was at its height, Following the
completion of utilization of the first-growth timber, the
farr‘ns on poor l;mds were abandoned, due to the fact that
their owners lacked markets and the wages consequent
on work in the forest.

A ,
bandonment of farm lands has not only been in prog-

ress for a long time but has been increasing during the last
fifty years. Without going into the details of economic
conditions which have been ably discussed by G. F. Warren
and L. M. Vaughan ® for portions of New York state, one
may say that this abandonment is land classification by
actual use, These abandoned lands haye proven to be sub-
n'mrginal for crops and pasture. They have been tried many
times and found wanting. Neither is there a prospect that
such lands will be required for food production at least

with:
ithin a century. The problem of their future use is one

2 Farm Economics (No
- 50), January, 1928, and -
ber, 1928. Ithaca, New York, State  Colleg A SO, Beeer

University. e of Agriculture, Cornell
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that should concern the many states where this economic
shift from the poor to the good lands is in progress.

The process of restoration is relatively rapid in regions
of prolific natural reforestation where there are valuable
species, possessing light-winged seeds, adjacent to the areas.
This has in general been characteristic of New England’s
abandoned farms in the spruce and in the pine regions.
Fields and pastures, however, may revert only very slowly
to forest in the central hardwood region where the wood
lots are covered with heavy-seeded species and other species
which, unlike the white pine, find conditions of soil and
exposed site unfavorable.

Certain areas in central and southern New York have
lain idle for twenty years without attaining appreciable
natural reforestation. The state has approached the solution
of this problem by purchasing some of these areas with
the purpose of making them public game preserves and
demonstration state forests. Approximately one-third of these
acquired areas of abandoned farm land are wooded, and
the state is planting forests on the open areas. The rate of
abandonment in New York increased from one hundred
and forty thousand acres per year in 1920 to two hundred
and seventy thousand acres per year in 19253 this, however,
does not imply a decline in agricultural production. Statis-
tics show that it has in fact increased in the state, but o a

lessened acreage. This merely illustrates by one instance

a process going on in many states. Abandonment is likely
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to continue until land use is adjusted by this process; con-
sequently the state, in its concern over idle acres, in 1928
appointed a Commission on Reforestation to study the
situation and to formulate a policy and a broad program
for procedure.

The use of these farms for crop and pasture having been
climinated by thorough, repeated trials and succcssi\:c fail-
ures, there is left the restoration of forest use or use for
recreation including hunting, and ﬁshing of the streams.
Public ownership in some form scems advisable, Bare-land
forestry with non-resident ownership is least attractive. A
considerable proportion of areas now abandoned originally
possessed good forest, but this is not true for all. Forest
soil, as is other crop land, is divisible into quality classes.
Thin, relatively poor soils originally produced rather open,
short-boled timber. It is quite possible that the first forest
crop grown under a policy of reforestation on the poorest
of these lands will be of small value, especially in view of
the changed character of the land. By thoughtful selection
of species the best of these lands will produce satisfactory
forests if planted. They should be first to be reforested.

These planted forests will mature in from forty to seventy-
five years following the period generally conceded as inev-
itable for the nation to adjust itself to q changed quantity
and quality of raw wood material, adoption of substitutes
or other modifications, unknown and unpredictable. Ample

supplies of wood from this source will undoubtedly give
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rise to industries to use it at maturity, and the adoption of
a policy of making all lands productive therefore seems
wise. But it does not help our present declining small forest
industries in the eastern states to reforest land that will come
into bearing far in the future.

By no means should the value of reconstruction by plant-
ing be minimized; on the contrary it should be vigorously
prosecuted after thorough investigation has shown the way.
There should be, however, a much greater stimulus than
is at present given to the wise handling of those of our for-
est lands already possessing wood capital. Private initiative
aided by beneficent legislation can measurably sustain
supplies for today’s small industries in order to build these
up. The creation of industrial commissions to investigate the
situation in the several states, with the codperation of the
wood-working industries, 1s of very great present impor-
tance and worthy of the formulation of far-seeing workable
programs to increase the output of forests and maintain
it. Just as a National Wood Utilization Committee has
been working effectively with the states and the industry,
so it is possible for a National Industrial Forestry Commit-
tee effectively to further the reconstruction of our forests,
linking utilization and forest production. Knowledge of
wood utilization needs to be applied in the forest as well
as in the mill and in wood-working industries.

Where should the work of reconstruction be most vig-

orously conducted? Effective aid, in the form of preventing
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and controlling fires, must be adequately given from coast
to coast for every class of forest ownership, and federal,
state, and private effort should be linked together to this
end. Adjustment of taxation methods, advantageously based
on the research now being made by the federal govern-
ment, is an urgent matter for every forested state. To the
end of making all land productive, the process of recon-
struction by planting should be forwarded vigorously. This
holds especially true for states possessing large idle areas,
but the policy must be formulated with a clear understand-
ing of the financial ability of the state, and must be so
designed as to bring it to successful conclusion within a
reasonable period of years,

Forest improvement and timber growing practice, in-
cluding fire protection, constitute the greatest task, however,
to meet our needs. Although in every forest state this phase
of industrial progress is essential, yet from a national point
of view the regions of most rapid growth, the Pacific North-
west and the South, have the greatest responsibility. They

must conti ‘ : &
nue, forever, to be great producers of a large

part of the national supply of timber,

CHAPTER VIII
RESEARCH IN FORESTRY!

It is a far cry from the appointment in 1876 of “some
man of approved attainments ” at an annual compensation
of two thousand dollars, who was “to prosecute investiga-
tions and inquiries,” to the federal expenditure of more
than one million dollars in 1928 for systematic research by
technically trained men who “seek the basic knowledge
necessary for the successful practice of forestry in the United
States.”

Many studies have been made during these years but
the backbone of systematic research is to be found in the
work of the United States Forest Products Laboratory at
Madison, Wisconsin; this was established by the Depart-
ment of Agriculture in coBperation with the University of
Wisconsin, which furnished the land and buildings. The
body of forest research was further developed by simultane-
ously initiating the establishment of national forest experi-
ment stations, and also by codperating with other federal
departments and bureaus and state and private institutions

and organizations.

1 Based on Reports of the Forester and 4 National Program of Forest
Research, Comumittee’s Report, Washington Section, Society of American
Foresters, 1926.
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necessary for the growing and protection of timber, alike
on public and private lands. They can do this in the cheap-
est, quickest, most effective, and most authoritative way,
for they substitute systematic, well-directed research as a
nmicans of solving the problems of forest management, in
place of slow progress by the method of trial and error.
Hardly less will be their value as demonstration areas
illustrating successful methods of timber growing,
Research in forest products, closely codrdinated with the
actual practice of forestry and with forest research along
other lines, is fundamental for the solution of the national
timber-supply problem. This work seeks, on the ane hand,
extension of our existing timber supplies and reduction in
the quantities which it will be necessary to produce to meet
our future needs, and, on the other hand, furtherance of the
practice of forestry through bringing about utilization along
lines that will make forestry more widely remunerative,
In other words, the primary purpose is to contribute toward
bringing into balance production and consumption.

The policy of establishing research stations was supported
by Congress and rapid progress was made in locating a
series of these, particularly in the East. But, according to
the report of the Forester, the individual stations could not
keep pace with the growing demand for technical informa-
tion on which to build sound timber-growing policies and
practices. The highest point yet reached in the program
of research was made possible by the passage of the
McSweeney-McNary Law, the most comprehensive bill deal-
ing with forest research that has ever been introduced into

Congress. The measure, ably supported by individuals and
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For the development of methods for the prevention and
control of infestations of forest insects, of which the gypsy
and browntail moths and the pine bark-beetles are con-
spicuous examples, the Bureau of Entomology receives an
annual authorization of $350,000, compared with the pres-
ent appropriation of $174,570. According to the ten-year
plan, this will amount to $17,543 annual increase.

For studies in the life histories and habits of forest ani-
mals, birds and wild life, the Biological Survey receives an
annual authorization of $150,000, compared with the pres-
ent appropriation of $r0,000. An annual increase of
$14,000 for ten years will be necessary to bring this item
up to the authorized maximum.

For studies into the relationship of weather conditions to
forest fires, leading to the possibility of forecasting forest
fire dangers, the Weather Bureau receives an authorization
of $50,000 yearly, compared with the present appropriation
of $23,600.

In total, the present appropriations for these various
items are $1,188,470. The authorizations for them carried in
the McSweeney law are §3,075,000. In carrying out the
suggested ten-year plan of gradual increases, in order to
build up the work with maximum effectiveness, the addi-
tional annual appropriations for these purposes would be
$188,653, which is a very moderate program.

Beside these specific annual authorizations, the new law
carries two other items assigned to the Forest Service. One
is a maximum annual appropriation of $250,000 for studies
of the costs and returns and the possibility of profitable
reforestation under different conditions in the different for-
est regions and for various other economic investigations of
forest lands and forest products, in order to assist in the most
effective distribution in the interests of both timber grower
and timber user. The other item is a total authorization of
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organizations throughout the country, was passed unani-
mously both by the Senate and the House of Representa-
tives with unusual speed. The public evidenly has faith
i research; the responsibility for thorough work is expeeted
to be met fully by the experiment stations and other agen-
cles engaged in this program of investigation,

The provisions of this Law and comments thercon, a8
follows, constituted 4 letter-report by R. S. Kellogg, chair-
man of the National Forestry Program Comumittee,’ whose
able support with that of many others has been a great aid
to progress in legistation for many ycars.

The McSweency law provides in detail for a long-time
program of fundamental forest rescarch by five diferent
government burcaus. To the Forest Scrvice is assigned the
condu'ct of the Forest Experiment Stations (which are 3§
e.sscmml 1o tree growing as Agricultural Experiment Sta-
vons are to farming), forest range research, and forest
p;‘;ducts, The present appropriations for these items otal
z 1,800 The authorizations for them under the Mo
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POSCd ten-year program, this is cquivalent to an annual
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the development of methods for their prevention and cof-
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orestry Program Conunittee, New York, N. Y.
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For the development of methads for the prevention and
control of infestations of forest insects, of which the gypsy
and brownrail moths and the pine bark-beetles are con-
spicuous examples, the Bureau of Entomology receives an
annual authorization of $350,000, compared with the pres-
ent appropriation of $174,570. According to the ten-year
plan, this will amount to $17,543 annual increase.

For studies in the life histories and habits of forest ani-
mals, birds and wild life, the Biological Survey receives an
annual authorization of §150,000, compared with the pres-
ent appropriation of $10,000. An annual increase of
$14,000 for ten years will be necessary to bring this item
up to the authorized maximum.

For studies into the relationship of weather conditions to
forest fires, leading to the possibility of forecasting forest
fire dangers, the Weather Bureau receives an authorization
of $50,000 yearly, compared with the present appropriation
of $23,600.

In total, the present appropriations for these various
items are $1,188,470. The authorizations for them carried in
the McSweeney law are $3,075,000. In carrying out the
suggested ten-year plan of gradual increases, in order to
build up the work with maximum effectiveness, the addi-
tional annual appropriations for these purposes would be
$188,653, which is a very moderate program.

Beside these specific annual authorizations, the new law
carries two other items assigned to the Forest Service. One
is a maximum annual appropriation of §250,000 for studies
of the costs and returns and the possibility of profitable
reforestation under different conditions in the different for-
est regions and for various other economic investigations of
forest lands and forest products, in order to assist in the most
effective distribution in the interests of both timber grower
and timber user, The other item is a total authorization of
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a great expanse of forest area, with a wide variation in for-
est types, climate and soils, and under very different eco-
nomic conditions, according to the region. Present methods
of forest protection and of cutting, intended to secure for-
est development and renewal, are based on relatively lim-
ited experience. The method of trial and error is both slow
and expensive. Although we have gained by experience in
managing American forests and have made remarkable
progress in research, practically the entire basis of knowledge
for intensive timber growing in the United States remains
to be uncovered in the future.

The Forest Research Bill confirms the leadership of the
federal government, already well demonstrated by the
progressive research work of the Forest Service. It provides
adequately for forest experiment stations in the principal
regions of the United States (see Fig. 13 and Appendix, p.
242). This does not mean that the federal government
through its various departments is to act as the sole agency
for the solution of the forest problem, for already other
agencies are doing valuable work. Regional experiment
stations of the Forest Service, in addition to working upon
many excellent projects, are accomplishing much in co-
ordinating research work and bringing other agencies into
codperation. They will tend to stimulate state agencies to
greater effort in research.

Each forest experiment station has an advisory council

composcd of representatives from Public and private
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agencies engaged in rescarch, including the forest indus

tries. This council is important in that it reviews the yearly

program as 1t is initiated and progresses, and thereby guides

regional investigations harmoniously. Others contributing

to research are universities, statc agricultural experiment

stations, agricultural collcges, rescarch institutions and pri-
vate industrial agencies. Results of work of excellent quality
have been appearing in published form from such sources
for a considerable time,

The main phases of forest rescarch may be placed under
four main headings, forest management, range manage-

ment, forest economics, and wild life. Management of a

forest involves the application in

a business-like way of
protection, silviculture,

and utilization, but it will not prove

successful unless there exists an intimate biological knowl-

edge of the major vegetation of trees, the lesser plants, the
animal life of the forest, and of the soil and its living inhabi-
tants, both plant and animal. The forest as we find it is the
outward expression of many influences.

about changes that may be favorable or prejudicial to per-
manent productiveness of the arca,

Cutting brings

Nature may be aided
or its work may be destroyed. Not only must the forest
reccive protection from fire, but forest insects and forest
fungi that may kill trees or increase defects must be reckoned
with. The problems of growing and renewing forest crops

are many, even if viewed only from the side of nature and
of protective measures.
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On the other hand, we are concerned with the determina-
tion of volume, growth, and yield in this forest industry.
Basic knowledge of logging, transportation, and market
enter into utilization of the timber to be removed in silvi-
cultural operations. Disposal of logging debris is closely
related to protection and to renewal of the forest. Produc-
tion costs enter into the problem of forest management at
every step.

Forest range management is concerned with forage for
grazing animals and is particularly associated with western
forests, for it constitutes one of the products of the land
embraced within the national forests. It is the management
of lesser vegetation of the forest, and is comparable in many
ways to the management of major vegetation in its prob-
lems of growth and use: biology and business problcms
are involved in both.

. Forest economics involve studies of economic conditions
in the whole country, for these are basic to the dcvclopnﬁem
of foresF policy. Land use, ownership, and classification by
c.cono.mxc survey is one phase; timber, its supply, consump-
tion, increment by growth, manufacture, distribution, pricé
a‘nd other statistical data comprise another line of investiga-
tion; taxation is a third. Facts determined accurately, and
not by estimates, are applicable to regional forest manage:
ment and to individual tracts,

Fundamental studies of forest products, their propertics
manufacture, uses, treatment, and specifications, as well
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as industrial surveys, may be included in this same cate-
gory. They measurably influence both policy and the prac-
tice of timber growing and the use of its products.

The influence of the forest on climate, soil, the regularity
of streamflow, and erosion have attracted public attention
for over a half century and have always been a matter of
discussion. Its importance is great since it exerts an influ-
ence, particularly on streams, eflective far beyond its limits.
Facts through research are needed to interpret this influence
in each region and to clear up conflicting opinions destruc-
tive of progress in forestry.

Wild life of the forest and its streams bears a distinct rela-
tion to forest management, for animals are both a source of
damage and a means of assistance. They bring about, not
only destruction of seeds, but also distribution of seeds, and
may thus either prevent or cause natural reproduction. An
interesting fact is to be found in the recent discovery that
field mice in certain locations destroy the cocoons of the de-
structive larch saw-fly.® Wild life should serve as a by-
product of the forest to furnish food, fur, and recreation,
but research must supply a basis for preventing the extermi-
nation of useful animals and for maintaining biological
balance.

Although the forest experiment stations are attacking
fundamental problems, the demands made on them for

8 Graham, S. A., “The Influence of Small Mammals and other Factors
upon the Larch Sawfly Survival.” Journal of Economic Entomology, XXI,

2, 1928.
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immediate facts have givea rise (o many projects, the re-
sults of which have been found applicable in forest man-
agement. Some of these projects, taken from recent reports
of the Forester, are quoted below as illustrations of results

obtained from research at these stations

One of the standing contribut;
w outstanding contributions of the year was the

standardizar 3 i
tandardization of methads used i the preparanion and
't ¢l <

ables, which are indis
)ensable > {orester j mat ’ b and
i i»l l'& t the {orester in cstmatny standing timber and
e - i M (
;;ru icting growth. In this work, which was largely done ar
the Jorest experiment stations Y Se t
e Tore ;{m}mu\u stations, the Forest Service had the
peration of the Society of American Foreseers and the
Association of State Foresters. Studi [

Sactution of usters. Studies of the growth and
' on | ‘
yield o the mmportant forest types were continued and
several basic t

presemtation of volume and yield ¢

‘ : and important preliminary phases were fin-
lShQ(.l. They s‘ho\v how much woodlands of different pro-
;Iu‘c‘uv_e capacity .Wi” yield at different ages and proviaﬁc a
nasts for dc.lcrmming the value of lands for forestry, the
prod»uct which can be obtained, and the fen rth oyf‘ tt
rotavon. The studies on which the prcliminar; work hz:
bccn~ completed concern the four smportant yellow pines of
ll}e Southern States, New England spruce, Lake Sm] C ‘C'S k
pine, Douglas fir in the Vacifie N(mhwu%l‘ ':nd ‘l]‘ oo
lar in the Appalachian region, e
Much progress in the study of forest fire weather has
bcc.n made at the Northern Rocky Mouatain F;)rcst Ex-
periment Station. The study has reached a point ‘ hj
rules have been formulated and made ilV(l”;lbllC for \Vx\;eL::
the measurement of weather changes which indicate fire
d;z.ngcr. Closc coGperation from the Weather Bureau in
this work has resulted in 1he installation of a rcguli;‘ ﬁrlev
weather warning service, Warnings are of grear value to
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fire organizations on national forests and on private hold-
ings in order that adequate preparations may be made for
an emergency.

A major research project undertaken this year has for
its object the definition in American lumber standards of
(1) the degree of dryness of lumber at which the standard
sizes shall apply and (2) what constitutes seasoned and
unseasoned lumber in different commercial uses. Field tests
proved that the proposed plan of basing standard sizes on
the weight of the lumber ar time of shipment was vnrelia-
ble, because of the great variation in the weight of the dry
wood. They also showed the actual variation in moisture
content of lumber shipped from different regions as kiln
dry, air dry, etc. In the case of certain pine mills, kiln-dry
lumber as shipped had a moisure content averaging g per
cent, and 8o per cent of such stock had a moisture content be-
tween 4 and 14 per cent. When similar data are obtained for
other conditions and regions and when work now under
way on the moisture content that woods attain under
service conditions is completed, the basis for trade agree-
ment will have been provided.

The laboratory at Madison, Wis., has been working on
the possibility of expressing lumber seasoning and size
definitions either in terms of permissible shrinking and
swelling or in terms of actual moisture content. Since cither
method depends upon rapid, practical means of making
measurements, considerable research has been devoted to
these ends. Several devices have been developed by the
laboratory for quickly determining the moisture content
of wood. None of the methods is yet ready for commercial
use, but with the additional refinements and tests planned
the laboratory is hopeful of soon providing the industry
with these much-needed tools.

For a number of ycars there has been under way in
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California a study of the effect of diffcrent cutting methods
upon the rate at which natural reproduction becomes estab-
lished. In connection with this study over twenty thousand
trees have been remcasured at five-year intervals. A recent
a.nalysis of these measurements developed a new classifica-
tion (')f the trees in the western pine forests. It appeared that
certain classes of trees, readily recognizable in the fore;t
are especially subject to insect attack; others are liable t(;
windthrow or breakage, while still others make too poor
growth to be worth retaining in the forest. This discovery
hfxs r.na.de it possible to sclect trees for cutting far morc
dlscnm'matingly, and it has found general application on
th'e .natxonal forests of the California pine region. The sim-
p.l1c1ty of the method makes the checking of marking prac-
tices on timber-sales areas easy and more systematic. Study
of this method in relation to other stands bids fair t-o revo-

l}momzc practices in marking timber for cutting on na-
tional forests elsewhere.

These examples suffice to indicate the importance of re-
search, the results of which are not necessarily something
to be had in the far distant future, but surprisingly soon.
After all, research is only a systematic effort to discover
the truth and the truth will indeed make us free, We have
been enslaved by the idea that the forest industry is a tempo-
rary one. The conception of permanent production is being
rapidly accepted, but private industrial forestry must have
a sound basis of fact to accomplish the transition to sustained
production, This requires an attack on many economic
questions, the solution of which is basic to a stabilization

of the forest industry. These economic problems are of
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primary importance, but should by no means replace those .
fundamental studies which will make possible an answer
to technical questions of forest growing.

The methods of growing a forest crop directly affect both
the quantity and quality of the material produced. In a study
of second-growth southern pines it has become apparent that
the weight or density of young pines can be controlled by
regulating the crown development and that it is possible to
produce as dense southern pine timber in second-growth
as in the virgin stands.

In industrial forestry cutting aims to provide for satisfac-
tory renewal of the forest. Research into the costs of log-
ging northern hardwoods indicates that trees having a
diameter of less than twelve or fourteen inches are fre-
quently cut at a loss which could be turned to a profit if the
trees were left for a later cut. The results of selective logging
in northern hardwoods indicate that the highest return per
thousand feet, board measure, is obtained by cutting to a
diameter limit of approximately eighteen inches. Judged by
results of silvicultural studies, this also leaves the forest in
a satisfactory condition for natural renewal.

Such facts as these can be given direct publicity for the
purpose of stimulating private forestry practice; being in
business terms they are as understandable as those facts
ascertained by agricultural research agencies which are di-
rectly applicable to agricultural problems and are published

widely.
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There exists the necessity, not only for large accomplish-
ment in forest research, but for (lisscmillutioﬁ of the results,
and this constitutes a problem of very great importance.
Published material may be distributed either direct to the
forest owner, or, in the form of professional papers, to the
foresters in the employ of private companies and to those
engaged in extension work. Dircct demonstration in na-
tional and state forests, and by the states in codperation
with private individuals, is fully as effective. A growing
means of stimulating private forestry is through the activi-
ties of consulting foresters. These men need the sound facts
of cconomic rescarch to convinee private owners of the
value of forestry practice.

In a word, putting the facts derived by research into
practice is a problem of education to be carried on by all
available means and agencies if progress is to be made in this
new field of endeavor. Not only the owners, but the general

public as well, must be educated concerning forestry prac-
tice.

CITIAPTER IX
EDUCATION IN FORESTRY

1. PurLic Epucartion

Forestry in the United States is of such recent origin that
the people as a whole have yet to be educated to an under-
standing of its meaning. This process of education in for-
estry may be termed the popular aspect and constitutes one
of the most important phases. As a nation we are not yet
“ forest-minded,” as are the people of Sweden and Finland.
The older generation had a background of forest exploita-
tion of vast, seemingly inexhaustible timber resources which
made the carly efforts of forest educators seem like the
exaggerations of fanatics. Indeed, the term “ denudatics ”
applied to these forestry pioneers indicates the popular feel-
ing of the “ gay nineties.”

Now the picture is utterly changed. Forestry and con-
servation generally has become an accepted part of Ameri-
can life; it has been accepted, but has not yet been generally
understood by the people. There is, particularly in urban
centers, a feeling that conservation means preservation rather
than wise use. It is the object of popular education in for-
estry to correct this misconception and to instil the proper

viewpoint.
181
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Foremost among the agencies to promote popular edu-
cation in forestry is the American Forestry  Association.
First organized in 1875 it has grown to a membership of
more than 16,000 men and women, located in cvery state
of the union. The association aims to bring about, through
the development of enlightened public sentiment, a local
and national appreciation of American forests and trees
and of all the vital interests which they represent. A monthly
magazine, American Forests and Forest Life, is the Asso-
ciation’s principal medium of disseminating educational
material in popular form to the public and of stimulating
public interest. This magazine carries definite articles on
the practice of forestry and on the work of the federal
Forest Service. The association fosters and supports forestry
movements in the various states.

In 1922 there was organized the American Tree Associa-
tion “to further forest protection and extension and to
increasc appreciation of forests as natural resources essen-
tial to the sound economic future of the country.” This the
association does by suggesting and fostering forestry legis-
lz.ltl(-)n, by disseminating forestry information, and by pub-
lishing and distributing material. In 1925 the association
published a pamphlet entitled If the Nation Saves the
Trees, the Trees Will Save the Nation. The following year
it published The Forestry Primer, of which more than half
a million copies have been distributed. Another new de-

parture by this Association was its publication of The For-
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estry Almanac, which appeared in its first edition in 1924,
and in its second edition in 1926; this is a compendium of
valuable forestry information. In addition, the American
Tree Assaciation publishes periodically The Forestry News
Digest which is of special value to those active in the field
of forestry.

Besides the activities of these two leading national asso-
ciations, popular education in forestry is furthered by the
American Reforestation Assaciation, the National Confer-
ence on Outdoor Recreation, the American Nature Asso-
ciation (publishing The Nature Magazine, a monthly de-
voted primarily to pature study but in part also to the
advocacy of the important fundamentals and phases of
forestry), the Pine Institute of America, the American For-
est Week Committee, the National Forestry Program Com-
mittee and 2 host of regional, state, and Jocal associations
for the names of which the reader is referred to the above-
cited Forestry Almanac} Many of these associations main-
tain trained foresters on their staff.

Nor should the educational influence of the various lum-
ber trade associations be overlooked, for through their
various “house organs” they reach a large share of the

* American public, although they attempt primarily to reach

those engaged in the lumber industry. A similarly happy
codperation exists with the lumber and paper trade journals

1 Forestry Almanac, American Tree Association, Washington (2nd
edit.), 1926, p. 348.
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and with the magazines devoted o ather branches of
fOYC:Sl products industry, Special mention should be made
O,f The Americay Lamberman, 'I'he Timberman, The West
Couast Lumberman, I'he Southern Lamberman, and, last
but not least, the defune Lumber World Review, whose
able cditor, the Juge Bolling Arthur Johnson, did more
than any other layman 10 bring about a favorable rap-
prochement between the Tumber industry and forestry- For-
F““)’ has, in fact, become 4 vital part of these various trade
Journals and o stauncher advocates of conservation exist
'lllzln their editors, Some of the best forestry articles appear
m the trade journals,

. In another ficld of endeavor, public education in forestry
i the special concern of the federal Forest Serviee and
of the various state lorestry departments, Lectures, bulletins,
pamphlets —qp unending stream of educational literatdr®

of which
y. An

fssucs from these various agencics, the sole purpose
15 to further public knowledge and practice of forestt
eTﬂmplc of the practical demonstration of forestry PfinCl'
Ples to the private woodland owner is the so-catled “ M3r}”

fhicials

land plan
an. ey
P Upon r cquest of the owner, the forestry ©

lands ; .
ands " i )
M question ang jf merchantable timber 18 Prcscﬂt

n suffe; .. :
. ficient quantities to justify some cutting opcranons,
writte . . 1
0 recommendations covering the harvesting of thi

timbcr 4 .
inder forestry principles are submitted.

But . '
the Maryland foresters go still farther in their

of that st
SUStte make iy s 00
nake a preliminary examination of the WO
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sistance to private owners. If the written recommendations
are accepted by the owner, a forester is sent to the wood-
lands, the mature timber is marked for cutting, and an
estimate of the marked material is made by species. The
stumpage value of this marked material is also calculated
and furnished the owner, as is a list of portable sawmill
owners and other purchasers of forest products accessible to
the tract in question. Furthermore, a sample contract is
furnished the owner, the use of which will insure that only
marked trees will be felled by the purchaser and that reason-
able care will be taken not to injure reproduction and sap-
lings. This plan has given satisfaction not only to owners,
but timber buyers, after operating under the Maryland plan,
actually prefer it to the old lump-sum basis of dealing with
timber growers.

A similar practical demonstration in forestry, covering
thinnings and improvement cuttings, is carried on in New
York under the direction of the Extension Service of the
New York State College of Agriculture. In this case, a
forester marks the timber for a thinning or improvement
cutting on a sample area of the wood lot. The owner then
cuts and stacks the felled material, which is usually suitable
only for fuel wood and posts. A woods meeting is then held,
and here principles and practices are discussed in the light
of the work just accomplished. A careful record of the costs
of manufacture puts the whole problem on a sound finan-
cial basis and shows improvement as well as profit. Finally,
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A marking contest ” in (he woods adjacent to the sample
area, participated '
b partapated in by all those present at the mecting,

serves [ : et
ves to drive home the f()rcstry principles involved in

wood lot improvement work,

The various colleges and universiges having forestry de-
Wl > ¢ acti i i
partments are also active in furthcrmg public education

in fo agrai 1
restry. Here again, bulletins, pamphlets, exhibits, lec-
tures, and press notices contribute ¢

sentiment favor

0 building up a public
| _ . “b_lC to forestry. Nor should there be over-
ooked, in this brief survey, the teaching of forestry in the
yriad summer camps, in dem-
1 ( Show Win(lows ”), by Outing clubs, by
Lm Boy Scouts and Girl Scouts, by the Campfire Girls,
by W()me-n s clubs, by Rotar ¥ and Kiwanis Clubs — in short,
y a myriad of “ Publ;jc service ” organizations which recog-

nize for .
estry.as an - essential to national welfare. Well-
managed national and st

sccondary schools, in the m

onstration forestg

ate forests, open to recreational
use, afford the best of Instruction in ¢

he direct application
of forestry, “Seein

o g is bclieving.” State fairs and Arbor
ays contribute their oh ; i
st bt heir shyre toward public education, and
a8 . . 1
| » DULDY no means least, the press, both daily and periodi-
ca as . N . .
- » has done tremendous work in popularizing forestry:
here is, then, a Lhor()ugh coverage of the educational field,
and “he i
W “he whe rms may read ” much of forestry to his
profit,
More direcy n bring

. ing about the application of forestry
1s the work of ¢

extension ” conducted by the Departm ent
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of Agriculture and by those “extension specialists 7 of
various states, who are usually attached to state agricultural
colleges. This work is directed at the farmer’s wood lot —
an aggregate area of 168 million acres in the United States.
The farmer, in order to get the maximum return from
his wood lot, must know certain fundamentals of forestry.
He needs advice concerning the management of his farm
forest in order that it may be a source of continuing profit
and supply.

This work is organized in twenty-eight states which
codperate with the federal government under the Clarke-
McNary Law; more than fifty thousand dollars are appropri-
ated by Congress every year to provide assistance to owners
of farms in establishing, improving, and renewing wood
lots, shelterbelts, windbreaks, and other valuable forest
growth, and in growing and renewing useful timber crops.
This work is carried on as part of the extension service of
the agricultural colleges, and with the active codperation of
the state Forester and his organjzation.

An interesting outgrowth of extension work, as reaching
the younger generation particularly, are the forestry proj-
ects of the so-called 4-H clubs. In New York state this is
exemplified by the tree-identification project of 1928, wherein
thirty-four boys and girls submitted collections of common
trees, duly labelled and accompanied by a statement of each
tree’s peculiar qualities and uses. There was also required
a statement of why forest preservation is a public duty and

€
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necessity. Prizes were offered to the three most successful
contestants by the Empire State Forest Products Associa-
tion.”

Excmplifying the work of popular cducation in forestry,
the American Forestry Association is inaugurating a three-
year plan to create a healthy local consciousness of the disas-
trous cffects of forest fires and burning woods in the states
of Florida, Georgia, and Mississippi. Through the gener-
osity of Mr. John D. Rockefeller, Jr., aud the Common-
wealth Fund of New York, together with the Forestry
Association and the three states involved, fifty thousand
dollars a year is availuble for the next three years, The asso-
ciation’s forester, Mr. . H. Collingwood, describes the

project as follows:
The fundamental objective is to convince the people
living in or near the woods that woads-burning is uscless

and uncconomical. Because a child’s mind is more open to

new ideas than an adult’s, they arc the ones toward whom

most of the efforts will e directed. The p
idea from the children,
forcstry to an alre

arents will get the
There is no thought of adding
ady heavy school curriculum, but to sup-
plement the existing education so that children and grown-
ups will see the advantage of codperating with the forest
authoritics in stopping fires.

To reach the people in the forested regions of these
states, automobile trucks equipped with electric generatots
and motion picture projectors will be purchased. Men capa-
ble of telling the story and arousing cnthusiastic support
* This is only the first of

_ a series of consecutive and graded projects
designed for the cducation of

boys and girls in forestry.
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will be employed to go with the trucks, and local people
will be enfisted to help with the itinerary. W. C. Mc?or-
mick has been appointed regional director for the project.
He has been on the job since June 1, and finds the

whole-hearted support of state forestry officials, forestry

i 3 f edu-
associations, agricultural colleges, state departments o

ation, the press, and all others interested in conservation.

Simi i : : n carried on b

Similar educational programs have been ca i.,
the Forest Service in and around the national forests o

: . .
Arkansas, Virginia, Florida, and adjacent states, and by th

Canadian Forestry Association.

3
2. PROFESSIONAL EpucarioN

The need for men trained in forestry became apparent
soon after Dr. Fernow became Chief of the Division of
Forestry in 1886. A few Americans, including Pinchot and
Graves, Overton W. Price, F. E. Olmstead, and others
studied at the French Forest School at Nancy, or at the

German schools. Some attempts had earlier been madfa to
restry at one or two of the American
898 that the first forest
w York.

give lectures on fo
universities, but it was not until 1
school was started at Cornell University, Ithaca, Ne '
Here Dr. Fernow organized professional instruction 1n
forestry adapted to American conditions and set up stand-

ards that have served as beacon lights in all subsequent

development. -
3 Based on article by R. S. Hosmer, * The Progress of I;Zduca;;m 11
Forestry in the United States,” Empire Forestry Journal, Vol. 2, No. 1,

April, 1923.
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Incides : -
I 1t 1o a most unfortunate controversy that arose
over the manageme : )
e management of (he college forest in the Adiron-
dack mo al v :
N untm region in the northern part of the state
ol New York, i e .
' ork, in the course of which the owners of certain
recreation ¢ e S
. b eamps raised objection 1o the silvicultural meth-
ods in us .
| ¢ on the ground that the forest was being destroyed
and no IO .
t] regencrated, the College of Forestry at Cornell was
suspended
}I d in 1963. But ;llllmugh short-lived, that school
rraduated ; -
? da group of foresters who have been leaders in
orestr i . : .
t y :70[1] in the United States and in Canada. This at-
Csts to the s s
o e soundness of the training they reccived, which,
maeed, never ¢ . . N
» iever came under criticism of any sort in the dispute
over the college forest
In 1900 s Wors .
0 900 there was established ar Yale University, at New
aven, Connecti
o s . necticut, thmugh the munificence of the Pinchot
amily, the Yale S P .
asectn chool of Forestry. Graduating its first
ass of nine i .
be : men 1902, the Yale School of Forestry at once
ame the princip:
¥ 2l . R
Servi ]l} pal feeder of the United States Forest
€¢, and helped .
Pinch 1 I o supply men who, under Gifford
inchot, built up the administrar: : onal
forest ) istrative force in the nationa
SUS, or took positions g« «
o posttions as state foresters during the decade
om 1900 to 1y, Other R ¢
foll universities and colleges soon
Mowed the lead of Cornell ;  hed
school | and of Yale and establishec
! $
or departments of forcstry." Within a period of six-

teen years this siop;
y his SIgmﬁc““tl)’ rapid increase in schools had

1 Sec A i
- ppendix, page . .
schools. Page 243, for Tist of United States and Canadian forest
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been completed. In all, about thirty forest schools offer
professional work in forestry and at least twelve give the
advanced degree of Master of Forestry, or its equivalent,
upon the satisfactory completion of an additional year of
study subsequent to the course leading to the baccalaureate
degree. Professional education in forestry has taken a recog-
nized place in the college world of the United States and
Canada. In addition to the technical curriculum, many of

these same institutions, as well as some of the agricultural

- colleges, offer non-professional courses in forestry to meet

the specific needs of agricultural students and others. There
is, at present, only one ranger school, that at Wanakena,
New York, which is part of the New York State College
of Forestry and which is designed to train men for sub-

ordinate positions in federal, state, or private forestry

work.’?

5 At the dedication of the new building, Dean Graves, who presided,
spoke in part as follows: —

“The problem of forest cducation extends beyond the professional
school. The future of forestry is dependent not only on the ability, vision,
and sound judgment of the professional foresters but also on the intelli-
gence and skill of the men down the fine— the superintendents and
foremen of local forest activities and the workers in the woods and at the
mill. The key to successful work in forest protection, silviculture, or
utilization is oftentimes the intcrest, enthusiasm and ability of the local
field officers, the ranger, the woods foreman or logging boss. The training
of these men for their special work in the forestry undertaking is as
important as that of the professional forester.

“ Heretofore our educational efforts have becn dirccted: chiefly to the
collegiate school and the training of men for the directive work in forestry.
We have largely neglected the problem of training men for the special
jobs in the forest and factory and for the secondary executive positions
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I'here are two types of forest schools. In the first category
rSn}l)y " PlilC‘C([ the special graduate school, such as the Yale
chool ‘of Forestry and the one formerly existent at Har-
;“lrd' ’lh.c twa-year graduate course at the Yale School of
'~()rcslry 1s still offered, and this is devoted entirely to for-
;stry subjects, but students come to Yale more and more
P(;r graduate work fn]ln\ving 4 forestry course clsewhere.
‘;erLl[‘(l, sul)scqucm to the reorganization cffected a few
)I:lrs ago, now f:(Tcrs only graduate instruction in forestry.
rh.llr]vard ;1150. gives the Master in Forestry degree, but is
[;: Iy{(m()rc njlcrcxlcd in training advanced students on
ice | ‘#Vilrd '["lrcs‘ at Petersham, Massachusetts, for serv-
¢ in forest Investigations and research, Advanced work

m forestry leadi
y leading to the Doctorate may be taken at 4

number of A ; s
American universities, and an i 3
s, and an increasing num-

ber of res
rese core .
weh workers are availing themselves of this

opportunity.

_
for whic i
hich a collegiate training i i
gate traming is neither necessary or suitable. We have in
' nathe suttable. ¢ have

; ) ) .
and only o venabge e mtitutions oflering a training in forestry
State Ranger Scl |‘ )1 extablished ranger school, namely, the New York

o School w se proyress 9

e R s uress and success we are ¢ i

[t is the task of vocation o e clebrating tac
better trained personnel in 1l

the United States 25 collegiate

al educad

) flm tton to meet the pressing need for

C Qres i 1 N . .
est and mill. The recognition of this

Silu;l[i()n does i
S hot in any B inimi
N any way mininise the impnrtan(v of the CU”C}-."

school and of 4
advanced cducati .
educatio anced educational work in lorestry. Organized vocational
n would supplement the work gamized vocationa

would fll 4 wide g of the regular forest schools. It

1P in S
Dean Graves' ¢ l | our present structure of forest education.”
E N “te . aroy H . © M
October, 1928, und "“;[L P“I"” s printed in the Journal of Forestry for
» 1926, under the tide ** Voeaty e ;
ational 2inj [ "
XXV1, No. 6, pages 749-761. al “Training in Forestry,” Vol
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The other type of American forest school is that which

offers a four-year undergraduate course leading to the
with, in certain institutions, a fifth year

orestry. The first

Bachelor’s degrec,
culminating in the degree of Master in F
¢ four-year course are devoted primarily to

two years of th
year in part, and the

the fundamental sciences, the junior

senior year almost entirely, to forestry subjects. The gen-

eral fecling among the faculties of American forest schools

now is that a somewhat strictly prcscribed curriculum is

desirable up to and including the junior year, but that in
the senior year the student should have the privilege of
electing frecly, though under guidance, subjects in the
particular branch of forestry in which he desires to spe-
cialize.® Graduate instruction in forestry is available and

encouraged at many of the universities maintaining under-

graduate curricula.

In all the leading forest schools of th
he practical experience in the forest that
mmer vacation periods.

e United States em-

phasis is put on ¢
is required of the student in the su
a forestry summer camp consti-

A civil engineering and
rience. In all the leading

tute additional practical expe
forest schools of America, the emphasis in technical forestry
instruction is placed on a sound grasp of the underlying
principles. Professor R. S. Hosmer says:

6 DPenn State now prepares its students for graduate work by making

it possible for them (as undergraduates) to secure the fundamental sub-

jects necessary for future specialization. (Yale Forest School News, XVI,

3, p- 49. July, 1928.)
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With two exceptions the forest schools of the United
States have all been connected with a college or university,

rather than being established as separate academics. But

for 15 years, beginning in 1898, Dr. Carl Alwin Schenck
conducted the Biltmore Forest School on the private forest
estate of Mr. G. W, Vanderbilt
lina. In its later years this
school, in that every ye

» at Bilumore, North Caro-
academy became a peripatetic
ar Dr. Schenck conducted his stu-
dents on long trips through the United- States and to the
forests of Germany. The Biltmore School was discon-
tinued in 113,

The other school of the

academy type is the Pennsyl-
vania State Forest Academ

¥ at Mont Alto, Pennsylvania.
It was established in 1903 as a high-grade ranger school
to train men for the Pennsylvania State Forest Service.
Tt subscquently enlarged its functions

and offered a regu-
lar four-year unde

rgraduate course leading to the degree
Bachelor of Forestry.

Of Iate years there has been a tendency for certain schools

to specialize in particular phases of forestry without, how-
ever, giving up the broad training offered to meet the necds

of all foresters. An example is the specialization in logging
engineering that has characterized the forestry department
of the University of Washington, Maine and Syracuse offer
special courses in pulp and paper manufacture. At other
schools some of the graduates in forestry have continued
their studies in such c]oscly allied fields as forest Path‘)logy
or forest entomology, and have finally gone out as SPCCial'\
ists in these subjects, It is probable that this tendency will
continue, so that in time perhaps cach of the leading forest

. o .
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schools, in addition to offering a gencral and comprehen-
sive course, may come to be regarded as the home of sF)me
particular phase of forestry training. Thus the reorgamzecz
school at the University of Michigan is termed the SC%IOOI o
Forestry and Conservation with the spe<':if‘ic ob](?ctl'ves l(])f
showing that it provides specialized training within the
broader fields of conservation.

Professor Hosmer sums up as follows:

Mention has already been made that several of tbe
forest schools at state universities offer gcneral.cour(slc.:sm
forestry and conservation, open to all stuc?ents, in ?dsil(t)f;
to the regular technical forestry work given profes e
students. In the field of Extension Work, much [.)oglm.a
education in forestry is also being carried on, espchal y l}l’:
cooperation with the Farm Bureaus t‘hat are locate mrcie:;_
county of many of the states, and with other state .agd f
tural associations. In the most completely orgamzeFo
the State Universities one or more mcmbe.rs of thi ox(—i-
estry Staff are definitely aszsigned to extenston work an

ir entire time to it. .
de::tetl::e(;evelopment of forestry in the United S;atcs
the forest schools have had no small part. From thc}r? ave
gone out the men who have brought abo.ut grez.lt c ;.mgis,
men imbued with the spirit of public §crv1ce, trained 1fn t tc
technique of their profession, and '»ivxth a brea(ti)thkot Otl}l)e-
look that has made them leaders. It is a far cry acf o )
small beginnings in 1898, but thanks to the secu;e (;u;;e-
tion laid then by Dr. Fernow and to the work o ;
and of the other forest schools, the advance has been
steady and without serious interruption. S

There are innumerable problems of educational policy
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and of cducational administration that remain to be solved
in the United States. There are great cconomic uestions
in forestry in Amcrica that are still very far from settlement.
The trail through is anything but distinct. But the fact
that obstacles have been overcome in the past gives courage
to American foresters to go on to conquer those that lie
ahead.

Another phase of technical education of increasing im-
portance is to be found in the activities of the Society of
Amcrican Foresters, Organized in 1900, this Ul'gimi""“i(m
has stimulated the work of individual foresters both by fur-
mshmg contacts with other men in the profession and by
the publication of technical articles in its organ, The Journdl
of Forestry.

In addition ¢ > parent soci ]

' ddition to the parent society, there exist fiftcen re-
gional sections, cach of which holds regular mecetings where
papers covering the field of i particular interests are read
and discussed.

7 : ;
In 1917 the Forestry Ouarterly and the rocecdings of the Sociely

aof Anmeric Sresters wer .
/ erican Foresters were merped inte this single publicaticn.

CHAPTER X

HOW FORESTRY IS BEING
ACCOMPLISHED

In the welter of propaganda in behalf of forestry and in
the countless newspaper “stories” and editorial urgings,
there is ground for a certain cynicism concerning accom-
plishment. Forestry is oftentimes the victim of its friends —
those who favor it without fully understanding the diffi-
culties and complexities of our timber problem.

To one who has watched the development of forestry
in the United States during the past quarter century there
is, however, ample ground for encouragement, and even
for optimism, at the results achieved. Starting as a small
cloud “no larger than a man’s hand,” the consciousness
of forest needs has grown on the national horizon until
now there is scarcely a man, woman, or child who does not
know something about forestry progress; the difhculty
is that the knowledge is fragmentary, inaccurate, and dis-
torted by a nature-loving sentimentalism. We are on the
point of becoming “ forest-minded.” The American people
usually achieve what they set out to attain; and a knowledge
of forestry will be no exception to the rule.
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of the Chief Foresters— Gifford Pinchot, Henry Graves,
William Greeley, and now Robert Stuart.

The national forests are, by a curious paradox, to be found
chiefly in the West,> though the bulk of the forest land
lies east of the Mississippi. The reason is to be found in
the existence of large available tracts of public domain in
the western states from which national forests could be
created. Their location has served to intensify the prob-
lems of administration and led to the establishment of six
National Forest Districts in 1908, since then increased to
eight. These districts are headed by a district forester whose
staff is a small-scale replica of the major divisions in the
Washington office.

The unit of accomplishment in federal forestry is the
national forest. There are (in 1928) 159 of these, each in
charge of a forest supervisor. He, in turn, is assisted by a
staff of trained men, foremost among whom are the district
forest rangers — each a supervisor in parvo. The principal
contacts with the public and with the forest users are made
by the forest supervisor and the rangers.

. The manifold activities involved in caring for a national
forest are too numerous to be presented here. In effect they
carry into execution the charge to the Forester contained
in the letter of the Secretary of Agriculture of February 1,
1905, the day on which the Interior Department relinquished

control.
2 More than 132,000,000 acres lie west of the Great Plains; 4,000,000

acres lic along the Atlantic Seaboard.
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In the administration ol the forest reserves it must be
clearly borne in mind that all land is to be devoted to its
most productive use for the permanent good of the whole
people and not for the temporary benefit of individuals
or companics. All the resources of forest reserves are for
use, and this use must be brought about in a thoroughly
prompt and business-like manner, under such restrictions
only as will insure the permancnce of these resources.
The vital importance of forest reserves to the great indus-
tries of the Western States will be largely increased in the
near future by the continued steady advance in settlement
and development. The permancnce of the resources of the
reserves is therefore indispensable to continued prosperity,
and the policy of this department for their protection and
usc will invariably be guided by this fact, always bearing
in mind that the conservative use of these resources in 10
way conflicts with their permanent value,

You will sce to it that the water, wood, and forage of the
reserves are conserved and wiscly used for the benefit of the
home builder first of all, upon whorm depends the best
permanent  use of lands and resources alike. The con-
tinued prosperity of the agricultural, lumbcring, mining,
and live-stock interests is dircetly dependent upon a perma-
nent and accessible supply of water, wood, and forage as
well as upon the present and future use of these resources
under business-like regulations enforced with promptncss,
effectiveness, and common sense. In the management of
cach reserve, local questions will be decided upon local
grounds; the dominant industry will be considered first,
but ‘wuh as litde restriction to minor industrics as may be
possible; sudden changes in industrial conditions will be
avoi@ed by gradual adjustment after due notice, and where
conflicting interests must be reconciled the question will
always be decided from the standpoint of the greatest
good to the greatest number in the long run.
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In addition to its field force, devoted primarily to super-
vising the national forests, the federal Forest Service codper-
ates with states and with private owners in fire control
(in accordance with the Weeks Law of rgt1 and the Clarke-
McNary Law of 1925) to the extent of spending a half
million dollars yearly out of a total of two and a half mil-
lion dollars annually expended on this codperative work.
The. federal Forest Service codperates with states in the dis-
tribution of planting stock and contributes every seventh
dollar of the quarter million dollars spent by twenty-two
states in establishing forest tree nurseries. Especially im-
portant and worthy of notice is the research work of the
forest experiment stations and of the Forest Products Lab-
oratory, described in Chapter VIIL

Lest it be thought that accomplishments in federal for-
estry are restricted to the Forest Service of the Department
of Agriculture, mention must be made of the United States
Indian Service Forestry Branch, which protects and admin-
isters, for the benefit of the Indians, the forests on Indian
lands, comprising six million acres of timber located princi-
pally in the West and yielding an income in excess of one
and a half mjllion dollars yearly.”

Closely allied to forestry progress is the excellent support

given by the Bureaus of Entomology and of Plant Industry
in insect and fungus control, respectively —a support which

3 Jenks Cameron aptly terms this an “ obligation to administer them
with an eye single to the interest of the Indian.” * Development of Gov-

ernmental Forest Control,” p. 247.
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15 more essential to the accomplishment of forestry than
even foresters commonly recognize. Other branches of the
government have contributed to the maintenance and de-
velopment of the nation’s forests,

In looking over the field of federal forestry perhaps the
most reassuring feature to be found is the stability of the
work.. .Freed from political interference and safeguarded
by civil service, the men engaged in forestry work, are
cn.abled to devote their entire efforts to professional accom-
p%lshmcnts. The result is to be seen in the generally recog-
nized leadership of federal foresters in the movement and
the confidence of the public that its timber interests are in
competent and trustworthy hands.

State Fore;try.—-Turning from the accomplishments in
federal fort.zstry, one is at once struck by the inequality of
corresponding progress in the states, Forty-four states, it is
trut.e, have taken some official cognizance of forestry but to
varied extents and not in proportion to actual needs. The
New England states are, without doubs, the leaders in state
forestry. Since 1891 Maine has had a Forest Service; Mas-
sachusetts established a Department of Conservation in
19'04'; Connecticut maintains a State Park and Forest Com-
.rmssnon; New Hampshire created 2 Forestry Department
In 1909; Vermont established a Forest Service in 1909; and
~even litlle Rhode Island has had its Commissioner of, For-
estry since 1904. To avoid confusion, only present names of
state forestry departments are given.
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Equally prominent in forestry accomplishment are the
North Atlantic states: New York’s highly developed Con-
servation Department, which is the successor to the Forest
Commission created in 1885, vies with Pennsylvania’s De-
partment of Forests and Waters which was established in
1895. These two states furnish an interesting contrast in
the policy of timber-use on state forests. New York empha-
sizes reforestation and recreation and denies itself the right
to cut its own timber, whereas Pennsylvania has adopted
the broad gauge policy of development sketched in Chapter
VI. New Jersey began with a Forest Park Reservation Com-
mission established in 1906 and now pushes forward a well-
balanced program of forestry work under the supervision
of the Department of Conservation and Development. Out-
standing in accomplishment is Maryland’s Department of
Forestry, established in 1906; Delaware had no active state
forestry organization until 1927.

Below the Mason and Dixon line, progress in forestry
so far falls short of urgent needs. Here climate and species
combine to furnish unusual opportunities for the growing
of trees, yet so far most of the southern states have made
only a beginning, while the menace of forest fires has been
largely ignored. Yet the “ new South ” is awakening to the
possibilities of state forestry and the strong prevalent spirit
of States Rights will undoubtedly cause it to achieve rapid

progress.
Alabama has a State Commission of Forestry established
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theless, there is a thread of similarity and all, in effect, tend
toward a solution of the common problem cducating the
people of the state to the great needs and opportunities of
forest management,

The Central states show a greater degree of uniformity.
Here the farm wood lot is the principal problem. Ilinois
has a recently formed Department of Conservation, an out-
growth of the Natural History Survey made in 1917; In-
diana’s similar department was created in 1919; lowa
has combined the position of State Forester with that of
State Secretary of Agriculture. Ohio established its De-
partment of Forestry at the Agricultural Experiment Sta-
tion in 1o,

In the three Great Lakes states forestry has always been
a foremost problem, yet there, as perhaps nowhere else, po-
litical vicissitudes have prevented much of the progress
which should have been made. Michigan began with 2
Forestry Commission in 1899 and now has a Department
of Conservation, established in 1921; Wisconsin has a Con-
servation Commission which functions through the Division
of State Forests and Parks; Minnesota has a Conservation

Department headed by a specially designated Commissionef

of Forestry and Fire Prevention.

In the Prairie states it is natural that tree planting and
woodlots should come foremost. ConSCqucntly, North
Dakota has its State Forester at the School of Forestry
South Dakota and Nebraska lag behind; Kansas relegates
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forestry to the State Agricultural College and to the State
Forester located at Manhattan.

In the Rocky Mountain states progress has been most
marked in the northern and tardy in the southern group.
Montana created its State Forestry Department in 1909;
Wyoming possesses none; Idaho established a State Cobper-
ative Board of Forestry in 1925; Colorado’s State Board of
Agriculture serves also as State Board of Forestry; Utah,
Nevada, Arizona, and New Mexico have done nothing so
far,

Finally the Pacific Coast states — repositaries of the last
great remnant of our virgin forests — deserve great credit
for the timeliness and energy of their forestry activity. Wash-
ingron began in 1gog with a State Board of Forest Commis-
sioners and since 1921 has had a Department of Conserva-
tion and Development; Oregon created its State Board of
Forestry in 1907; California’s similar Board antedated Ore-
gon by two years.

Conspicuous in the development of state forestry is its
close connection with conservation. These two are often
synonymous in the mind of the public, and to some extent
this conception is justified. However, undue emphasis on
the conservation aspects has tended to limit the accomplish-
ments in forestry. Perhaps Pennsylvania serves best to show
how these diverging views may be successfully combined
(see Chapter VI). ,

Private Forestry.— The terms “ industrial forestry ” and
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“ commercial Torestry ™ have lately come into prominence.
The reports submitted at the Commercial Forestry Confer-
ence in Chicago® show an effort on the part of private
tumberland owners to facilitate the establishment of @ sec-
ond timber crop. There are, however, nearly two and a half
million acres of forest land in industrial ownership and
on only one-tenth of this arca is there, to date, any practice
of forestry.® This is cqually divided, by area, between the
North Atlantic, the southern, and the western states.

The reasons are not far to seck: so long as virgin sup-
plies last (especially with the present stimulation to over-
production), it is not likely that sustained yicld manage-
ment (i.e., cutting only what is replaced by growth) will
be economically possible for most owners. The economic
process under which logging proceeds with scant attention
to the condition in which the cutting areas are lefr will
continue unchecked, if present indications are correct. Tim-
ber, paradoxically enough, 1s still too abundant and too
cheap to muke forestry practice financially auractive t0
most private owners,

This situation is most marked among lumber companies
because ruthless competition in Douglas fir has so resulted
in the capture of the eastern markets as to leave the oper

ator 1 southern pine or northern softwoods helpless. That

“ Report of the Conjerence on Commercial Farestry, Chambet of
Commerce of the United States, Washington, 1928, p. 195.

‘" Progressive. Commercial Forestry, Chamber of Commerce of the
United States, Washington, 1927,
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this state of affairs is without profit to the west coast oper-
ator makes it still worse. Curtailment of production may
serve as a palliative, but it would scem that only by mutually
organizing for, and agreeing upon, sustained yield man-
agement can the big timberland owners of the nation solve
the problem which is forcing many of them to the brink
of financial ruin.?

Among the resolutions adopted by the Commercial For-
estry Conference, held in Chicago in November, 1927, was
one to the effect that forest land owners “ recognize the
national necessity of continuous productivity of their lands
when cconomically feasible,” followed by the recommenda-
tion that they, “recognizing their responsibility, assume
as a civic duty the leadership in this great national business
enterprise, already well begun.”

The accomplishments in private forestry, aside from cer-
tain outstanding examples (see Chapter V1) are neces-
sarily in the future, The obstacles of over-productios, over-
taxation, and the forest fire menace will be surmounted.
Better markets and transportation will bring about the
practice of silviculture on areas where now it is out of the
question without financial sacrifice. Most important, most
encouraging for the future is the fact that industry itself has
undertaken the leadership. The genius of the American

business man is addressing itself to the great problem of

7 This is the solution proposed by David T. Mason in The ] ournal of
Forestry, Octaber, 1927, reprinted in The Commonwealth Review of the
University of Oregon.
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timber growing and there is visible the dawning of a new
cra when forestry on private lands will make progress un-
dreamed of by the present gencration.®

The total arca of privately owned timberland in the
United States is estimated at more than three hundred and
seventy million acres. Of this arca nearly two hundred and
fifty million acres are owned by industrics, leaving a million
and a quarter acres in miscellancous holdings. On these
the accomplishments in forestry are varied but, on the
whole, meagre. Certain owners of « preserves ™ — particu-
larly in the northcast — have consistently followed a policy
of forest preservation with results beneficial to the forest,
if not always financially profitable. These owners are, how-
ever, in the minority. The bulk of privately owned land,
other than that owned by industries, is lying fallow; some
of it is held speculatively for rises in timber values, other
areas are in such small and scattered parcels that no par-
ticular policy of management has been or probably will
be put into effect by the owners.

¥ At the December, 1926, meeting of the Socicty of Amcrican For-
osters, Col. W. B. Greeley, head of the United States Forest Services
stressed the fact which is alvo brought out in his annual report for 1926
that the big task immediately ahead in forestry in this country is the
mproving of methads of handling privately owned timberland. Col.
Greeley foresaw a rapid development in private forestry, due to the needs
of business stability. “ Business men,” he said, “are in a frame of mind
to put stability and assurance ahead of immediate profits. "This is the time
for foresters to bring to private land owners the value of sustained yield
through management. The forester may weave into the desire for stability
the opportunity for sustained yields of woodlands.” He added, * With

this in mind other problems of forestry will be comparatively easy of
solution.”
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The farm wood lots are in a separate category; on these
forestry is being accomplished to a greater degree because
of the emphasis now given to forestry in agricultural ex-
tension work and to the many instances in which timber
production is taking definite form as a farm or farm-
community activity.

This chapter can not be closed without some r(.zference to
the development of communal forestry in thcj. Umtcd'States.
Slow to gather headway, this movement is now .m .full
swing and there are many counties, cities, s.cho?l dlSttl?tS,
fish and game clubs, and various civic orgamzanon‘s which
have acquired and are developing forests of thexr.own.
For the most part this takes the form ofkforest Plantmg——
reforestation has a tangible appeal which is easily came'd
to the people. Such efforts, in the long rum, will do thc'll‘
full share in furthering the practice of forestry and vfu?l
exert tremendous educational influences on all who partici-
pate. ;
Finally, mention should be made of the great u;'>warf
swing of reforestation in this country. We are a nfmon od
tree planters— thanks to Arbor Day, state nurserics, al?
the appeals of various associations and the press. Ccrtalm
individuals have done private planting on 2 huge scale,

regate of area
many others on only a few acres. Yet the aggreg

planted mounts yearly and will contribute no small share

to the forest wealth of the future.
Looking at the accomplishments in forestr e
; or
the last twenty-five years, there is amplc groun

y during
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cncouragement as to the future. True, there have been
many mistakes; oftentimes bad judgment, over-impetuous-
ness, and zeal have led even foresters to advocate measures
far in advance of the time. But the progress is great, meas-
ured by any standard, from the point of view held in the
closing years of the 'ninetics to that of the present.

Many years must elapse before we, as a nation, attain the
level of forest productivity reached by European countries,
but it is the peculiar glory of America that it attains its
goals in its own way; without too much regard for prece-
dents. And America has set forest perpetuation as a definite
goal for the nation, for the states and for the private owners.
The youth of our country are forest-conscious and it is by

the youth of today that the accomplishments of the future
will be realized,

APPENDIX
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American Forests
Their Destruction and Preservation
by Rev. Frederick Starr, Ir.

(Extract {rom an article in the Report of the Commissioner of
Agriculture, p. 210, Washington, D. C., 1865.)

It is my intention in this article, by a simple array of im-
portant facts and a few passing suggestions, to call the attention
especially of our landholders, farmers, and mechanics, to an
beyond the power of figures to

impending national danger,
words to express. . . .

estimate, and beyond the province of
Could cach farmer, having timber on his land, be led by the
facts presented to so husband his trees, of improve their quality,
or replace judiciously and speedily those removed, as to equal
one-half acre of common forest each year, and if those whose
lands are destitute of timber could be led to plant the equiva-
lent of one-half acre per annum, we should either save or pro-
duce, annually, 1,022,038 acres, which would be something
towards offsetting the destruction, and warding off the coming

desolation.

It is feared it will be long,
the results at which we ought to aim 2
realized by our whole country, to wit: that we shall raise
an adequate supply of wood and timber for all our wants.
The evils which are anticipated will probably increase upon
us for thirty years to come, with tenfold the rapidity with
which restoring or ameliorating measures shall be adopted,
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perhaps a full century before
s a nation, will be
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Every ll()llr, thercfore, is precious, We have, as a nation, far
lf)() l()ng disregarded this interest. Growth is slow and rcs’tom-
tion tedious, while destruction is rapid and injury instantane-
ous. Delay, therefore, is both cruel and disastrous to oursclves.

Statistics of Forestry

Extrac :
(Extract from the Report of the Commissioner of Agriculture,
P 244, Washington, ). C., 1856.)

arcas, and th‘c’ " ”*‘ ‘]”Clu.‘cinf the rapid deforesting of large
distant day. Th: PI“*““’“ o l.cars of a timber famine at no
(]cS})Oilc(J‘ y‘f ]]‘_l-l ¢ ¢ graat white-pine forests are being rapidly
ot tharr origimal growth, and that inroads arc being
made upon the heavy timber of the Sicrra dopes and deep
:’sqlsl:r)l’::nthtri can be no question; and yet, there is much that
Sllbicc; }1?11:’;1 I)}l:él ff)xt)rzF?';lgallt in the views of alarmists on this
supplics for anoth rests are only culled, and are left to produce
Sierras are Pr;)liﬁ‘crf Beheraton: th? western slopes of the
except in the vici;itﬂ I;CW growths in place of the old, and
untouched by the )’,"'llhc ,Ccntr“] Pacific Road, arc almost
forests of Washing “0?;*[]]‘1-“5 ax, as also are the immense
the entire arc"{ of f[t()l; crmtory and Oregon. Morc than half
of it prcscnt‘ o l;c tnurh ts woodland, and the requirements
annual incrcasf: lfl ;‘“()n, year by ycar, do not cqual half the
sumption is Shccr}’;rﬁ)v\‘/t‘h. A l:ngc portion of the present con-
poses. Were the m "NIL in clearing lands for agricultural pur-
South cut off at (()m- l m|n 200,000,000 acres of woodland in the
arca would bc‘lin]nf(]‘,. l e annual growth upon the denuded
annum. Ve 1 ¢ less than 200,000,000 cords of wood per
- Yet it is true that the heavy timber of “original ”
gr(;\wths ts gradually disappearing. origi
s population increases, and manufacturing operations are

217

Appendix

extended, timber will, of course, become scarcer, and conse-

quently dearer, rendering remunerative judicious effort and

expenditure in forest-culture. But our people will ultimately

learn that we can produce our wood and timber supplies as

surely and profitably, though not with so frequent harvests,

as we can grow our grain or meat supply.

Forests and Timber

(Extract from the Report of the Commissioner of Agriculture
for the year 1868, Washington, D. C., 1869.)

The following abstract is from a communication by the Hon.

J. M. Edmonds, late Commissioner of the General Land
Office, on the waste of forests, their preservation, etc. The
monthly report of this Department
for January, 1869: Except in the mountain regions, nearly the
whole surface, from the Atlantic to the Mississippi, has been
despoiled of its primeval growth. The absolute waste is less
than formerly, but the waste and consumption are far greater
than at any former period. No considerable effort has been
made toward production. . . « Our people have now gone
through and surrounded the great primeval timber reserve,
and have already entered on the margin of the vast treeless
with three-fourths of the original store
consumed, the demand accelerated, and the number of con-
sumers rapidly rising from 38,000,000 to 50,000,000. Look
forward fifty years — our forests will be exhausted, the demand
for the products quadrupled, and the country and people be
suffering for the protection which forests would afford.
Maine, Michigan, Wisconsin, Minnesota, and Florida are
the only States east of the Mississippt which now export an
appreciable quantity of timber more than they import, and the
reserve in these States is being rapidly cut away. ... The

paper appears in full in the

plains and plateau,
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mou'ntam and platcau region, occupying the interior of the
:‘)on(t]mcnt, has onlly a moderate supply. . . . No supplics can
gfeatm“;:i from .thls region {Or‘lhc older States, or even for the
below lt)h % Wltbom exhausting a reserve which s already
and the ?rle::srdi:ne hp.rOSI?CCti‘-/C demand. In the Pacific States
beyond the eur s there is still an adequate supply, but not
States borderinry tﬁro;};??t,w? W_“"[S of their own people. The
and most of thim Z 1551581})}’1 on the west have no surplus,
demands of even th: B, moment importing to mect the
Mexico, Colorado. Wr sparse population. . . . Arizona, New
have but a mea rér Suyorlmng’ MOnta.na, I.daho, and Dakota
dense as now o%:cu ieppC;,},,'HOt Sufﬁcmnt for a population as
newly acquired tcrrios flo’ Indiana, or Illinois. Only the
Very little is known zy~ ° .AIQSka remains to be considered.
largest portion, it is k0 - nmbef resources, but, in much the
the growth of ,valuablnofwn that its r igorous climate prccludes
Sume that the b c or;sts, nnd. it is not too much to pre-
meet the demands of lr;lt at Territory will be insufficient to
populations of China atde trade now_opening with the great
and the prospective forn Japan. Cof‘Sldering, then, the present
of their necessity for dCSt Pr.()(!uc[s in this country in the light
of men, animals, fruits Omsstlc purposes, and for the protection
moisture, Protec’tin t}’lan grain, and of their value in inducing
indeed, important ghate soil, and tempering the climate, it i,
tain, if it has them, a d"-"f’c‘ry section of the country should re-
diately engage in tl"lcin ‘ :it do'es not have them, should imme-
plying local use and piolz;ztizit-lon’ at least to the extent of sup-
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Government Timber Land

(Extract from the Report of the Commissioner of Agriculture
for the Year 1886, Division of Forestry, B. E. Fernow,
Washington, D. C., 1886.)

In 1883 the area of timber-land remaining in the hands of the
General Government was estimated in round figures at
73,000,000 acres, (probably an underestimate). The greater
part of this is situated in the mountain regions of the West.
Neither its condition nor its exact extent and location are
ascertainable from the records of the General Land Office, no
efforts having been made to note sufficiently the condition of
the public domain when surveys were platted. No attempts are
made at forestry management, and in the disposal of land no
adequate distinction is made with a view to aiding the develop-
ment and settlement of the country.

The efforts to prevent depredations, amounting yearly to
many million dollars, are mostly frustrated for lack of means
or organization. The laws relating to the protection of the
forest domain are cither inadequate, or ineffective for want of
execution. This is often made practically impossible by the
existence of “ servitudes ” or privileges like those which ham-
per the forest administrations of Europe, i.., rights of certain
corporations or persons to cut timber on the public domain for
specified uses, such as railway construction, mining operations,
charcoal burning, domestic use, etc. These privileges were
granted by the Government to stimulate and aid development,
but their abuse causes continued depredation on this valuable
property of the people.

The General Government should of course protect such public
property until disposed of, as well as any private owner would
protect his own, and should dispose of it only to subserve the
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fundamental idea of our land policy, in the development of
the country.

But from the foregoing “sposition it would appear l]l;lF a
ation of this property, a more distinet policy
in regard to i, should prevail than the
the best manner of parting with i,

It may he confidently asserted thag .

broader consider

mere consideration of

(1) The remaining public timber domain would not be best
disposed of by sale, nor is it needed for settlement.
(2) It is principally more valuable for the timber on it than
for agricultural purposcs,

(3) Tt is likewise more +
slopes and crests,

(4) Tts retentio
control, is dem

aluable, by its position on mountain
for other objects than for its material.
n and administration, under (;n\'cr"mcn.t
anded by the hest interests of the adjoining terrt-
tories as well as of he country at large,
Though it cannot be
such fands from sale
ment

expected that, by the withdrawal of
and their administration by the Govern-
» much will he contributed tow
in the lumber supply of the future, th
it would 1o some extent te
change in the methods of
area for specul

ards warding ofl scarcity
¢ arca being insignificant,
nd toward accelerating a wholesome
the lumber industry, curtailing the
aive enterprises. The lands thus resceved Wof’ld
form a nucleus and an example for American forestry, making
possible the organization and economical working of a For-
estry Dep

artment, 1o which we must ultim;ncly come.
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APPENDIX TO CHAPTER II

stry of the United
Percentage of the Total Forest Products Ind?ﬂty of th
States Contributed by Each State.

er Cent
Rank State F 94
! New York 9.2
5 Michigan 5.9
3 W:xshington 54
Wisconsin
: [linois ;?
6 Ohio . 5.1
7 Pennsylvania 20
g Indiana 36
9 Massachusetts 23
o Louisian'a 3 .'0
¥ California 29
12 Maine 2.4
13 QOregon 52
14 New Jersey 2.2
15 North CZ{fOlma 22
16 Misstssippt a1
17 Texas 2.1
18 Arkansas 1.8
19 Virginia 1.8
20 Florida .8
21 Minnesota 1.6
22 Tennessee 15
23 Alabar'm 1.4
Georgla )
z‘; New Hampshire i:
26 Missour1 12
27 Towa

. 1.2
28 West Virginia
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Rank

29
3()
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46

47
48

Forestry

Stute
Kenuucky
Maryland
Idaho
Vermont
Connecticut
South Carolina
Delaware
Montana
Rhode Tsland
Oklahoma
Kansas
Nebraska
Colorado
New Mexico
South Dakota
Artrzona
Utah
Wyoming
North Dakota

Nevada

Per Cent

1.1

=

R I S O - S B BN

o o o o
(RN RS NN

o o b
32 &

APPENDIX TO CHAPTER I

(Extract from

“ Director's: Summary,

Land conomic Survey

» Biennial Report

: T ichigan-
1925-26, Departiment of Conservation, State of Michig

The 1

of each

tribution,

<and Economic Survey inventory describes
county in detail and without prejudice o
Maps and reports which are being published for g€ )

by means |

the rcsoufcei’
o

dig"
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“These maps and reports will sho.w the kind, l;)casonﬁn;d
distribution of (1) towns, roads, railroads, schools, fw; riesg
houses, summer cottages and hotels, garages, cheese ac tc,
creameries, sawmills, dams, power plants, mines, quarries, etc.,

il
.(2) the different upland, swamp and stream bottom soils

such as sand, loam, clay, muck, peat, €tc, (3) the lay 'of thj
land whether level, slightly sloping, moderately slo(g)m'g oe
steep and hilly, (4) the lakes, rivex‘-s, streams, anhd ra;n?i
ditches, (5) the different kinds of forest growth :iuc :s I:B r;;Ck,
white birch, maple, yellow birch, hemlock, ce ar, ta dcnsn;
spruce (including the average size and comparative

land, the
of the stand), the recently cutover and burned over ,

b3 y‘ & p d pasture
P h nuim bogs, thc cr l )
g 15§ swamps, Craﬂberr Sp ag oplan

land, apparently idle and abandoned i L nd fching
State Forests, State Game Refuges, private hu'ntmg im d indus.
grounds, parks, summer resorts, townsites, vxll;gcsown o ()
trial land, (6) who owns the land and v:'hy they and,pro-
the nature and character of the county's business d factor
duction such as the shipments of forest, farm Ian t‘o:: anc};
products into and out of the county, (8)_ the Ocla ! ds, (o)
character of the State owned and tax delinquent da[;qir,lcrzls
the nature, location and cxtent of the.rocks an b dhay
such as iron and copper bearing rocks, limestone, t; " a;noun;
gravel, sand, marl, peat, mineral Wath,.etC'y ( I(f))the andevel-
of developed water power and an e?nmatcel i rage reservoir
oped water power with possible dam-site and storag
locations. . . . 3

For Menominee County the Inventory has shown:
-made clearings Menomince

1. That with 128,394 acres in man ved farm land than

County has a higher percentage of impro
any other Upper Peninsula County.

2. That this improved farm land is mos
on the fertile brown loam soils of the centra

t compactly grouped
| part of the county.
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3. That there are § irni
fertile soil there are important and accessible areas of similarly
TTH for future farm development
4. Tha soil ; li 1 : iryl
P s(.n] and climate suit these lands for dairying and
sthed farmi
e d farming based on such crops as clover, alfalla,
sthy, pasture, oats
L I‘y |'nlun, oats, barley, wheat, peas, sugar beets, potatocss
1 for silage, and apples,
5. That 510 i
of whicl -,S ,l()(»_ deres are occupied by forest growth, 2479
) ’;‘1 15 now of merchantable size
. That ¢ Of .
ory for )44 per cem of the forest arca will make sat
Cst W
U without other help than fire prevention.

7. That <5020 aeree of
satisf 57050 acres of the uncleared land will no

sfac

¢ make

actory fores R N
8. I HY ]orul unless 1t s planted, and mecwd from fire.
- at the o :
arcas in wl L} county has valuable marl deposits and jocal
G vhich ey e s .
. Than ;k vexploration for iron deposits seems jusnﬁcd-
- That the Menom; o
producin & Menominee River in this county is capable ©
¥ - .
approxi £ 197,000,000 kilowatt hours of clectric energy at an
h Xumate cost of §7 Y . S r
plants. $7.000,000 for developing additional powe!
10. Tha . .
Bay She ' li};( Menominee River, the Shakey lakes and the
ay Shore offer many s . ) |
any sites suitable " , ~reation?
developiment, table for resort and recre
d Jand

1 That ac leas )
least two larpe arcas of unbroken wil
¢ hunt

1 Ch'”"lc(cr sui .
. arg suitable for wild life reluges vat
g preserves, d Hife refuges or pri
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APPENDIX TO CHAPTER IV

Forest Utilization in Wisconsin

(“ Cellulose Propagators,” by Howard F. Weiss. Report of the
Wisconsin Commercial Forestry Conference, Milwaukee,
March 28-29, 1928.)

world; especially is that realized by
An excellent paper
ime ago, entitled

This is a very changing
those who are engaged in business pursuits.
along that linc was published only 2 short t
“ Business has Wings,” and T think that applies to the forestry
movement just as fully as it applies to any other form of mod-
ern business activity.

In this forestry problem it is necessary for a good many of us
to get quite a new viewpoint on the problem, at least on forest
utilization, if we are to understand the problem of reforestation.
We must get over the idea of viewing trees as containing simply
so many logs. We must more closly adhere to the view of
looking at the tree as a national product which develops a wood
substance, or to put it in a more technical phrase, a plant which
grows cellulose. If we will grasp it in that light, 1t makes the
problem of reforestation take on a Vvery optimistic hue, be-
cause looking at it in that light, it is very easy to conceive and
to appreciate the possibility of creating out of the forest growth
a great diversity of products and not only wood products;
and this great diversity of products makes it possible to put the
forest growth to a great many commercial usages. Some day
we may change the forester’s title to cellulose propagator!

It is not fair and it is not practical to expect all of the burden
in this general problem of reforestation to be borne by lumber.
Lumber cannot do it — lumber has got to be helped by more
complete and economic utilization. If you don’t believe that,
talk to some of the men who are on the road trying to sell
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Yumber | .
in ¢ i . .
Vcompetition with other structural commodities, ©F !

talk to some of '

make r‘]{% of the lumber manufacturers who are trying ©
ake a p i 1

load profit out of their operations. Lumber has enough of 8

044 1 carry now,

Federal Recreation Policy

(Extract “ . "
rom “ Recreation Resources of Federal Lands

N, : . >
ational Conference on Outdoor Recreation,
Washington, D. C., 1928.)
These initial steps
o tal steps are suggested as clementary in the formé”
1 of a Federal recreation policy:

I. Creation b .
Y law or cxecutive Ordcr of a cOn[inuing agchY

oot i iy ek o
common fl’lnction VlStf concerning means of coordinating the
which rel; § ot various .ﬂgcncics of the Government

ate to outdoor recreation and the conservation an

administratj '
ing fOrestrnm;i Ohf n‘atural plant and animal life resources, includ-
Y, hisherics, game and bird life, the national forests ©

E:ir:;i’nr;otiznle:‘[s’ca?d public flom“in§ to serve as a means ©
tion with natii,,:;m of the Government into active cooperd”
recreation wog c. and 'othcr bodies in the field of outdoof
of research and (;:serv?non; .and to promote specific projc.cts
and enjoyment (f)[ 1?18 © }7racF;cal application for the utilizatioh
resources, ¢ reereational values of the Federal natus

2. A cleg .
ar definition by law of the status of recreation 0B

the Natio n . ‘
nal Forests as a coordinated use of the forests in reld”

tion to their pri
primary purposes ; . in
general. purp and their economic uses

.- Ad ..
for:i:st ﬁ:%atc annual appropriations for the prevention of
¢s on the Federal lands, and complete reversal of the
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present pinch penny policy which denies sufficient funds for
fire prevention, and relies upon the uneconomic ‘procedure of
drawing upon the Treasury for emergency funds to extinguish -
fires after they have started.

4. The initiation through inter-bureau cooperation of re-
gional studies and planning to determine the policy which
should govern forms of use, occupancy and management which
will most completely realize potential education, scientific, in-
spirational and recreational values of the national parks and
forests,

5. Establishment by law of the objects and standards of the
national parks system in order to (a) differentiate this system
clearly from other land systems, Federal and state, and (b)
provide a definite basis for development of recreation in the
Parks in coordination with recreation in national forests and
other permanent Federal reservations.

6. Addition to present park system of a
national park standards. (Reference, Gre
National Park, Public No. 33, 70th Congress.)

7- A definite long term program for the acquisition of na-
tional forest lands in the Lake States, the Appalachian Range
of New England and the mountain states of the South, and
in the coastal plains region of the South. (Reference, M_chuy-
Woodruff Act as passed by the 7oth Congress, Public No.
320.)

8. Formal delimitation by praclamation of the Secretary of
Agriculture of wilderness areas within the pational forests afmd
suppression of the exploitation of social uses or speculative
economic uses inimical to the enjoyment of simple wilderness
sports. (Reference, Leavitt Bill, H.R. 10659 in the 7oth Con-
gress.)

9. Appropriation for adequate sanitary facilitie
tional forest public camps.

r0. Addition to national forests of ad

reas fully meeting the
at Smoky Mountains

s for all na-

joining timber lands
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of the unreserved public domain under the provisions of the
Clarke-McNary Act and repeal of the Timber and Stone Act.
(Reference S. 3677, 7oth Congress.)

11. Passage of an enabling act to establish within national
forests, with the consent of the states, sanctuaries and refuges
for game, fur bearers, birds and fish. (Reference Robinson Bill
5. 2456 in the yoth Congress.) '

12. Strengthening of cooperative agreements with the states
to provide for complete game administration.

13. Reconnaissance of the public domain for the determina- -

tion of winter range sanctuaries for big game animals of na-
tional importance. (Reference Leavitt Bill Public No. 425~
7oth Congress and Winter Bill H.R. 478 — 7oth Congress.)

14. Passage of legislation making possible creation of needed
reservations for the protection of the natural habitat of migra-
tory birds, (Reference Public No. 304, 70th Congress, estab-
lishing the Bear River Migratory Bird Refuge and the Norbeck
Bill S. 1271, 70th Congress.)

15. Adequate appropriations for the development and admin-
stration of all Federal game reservations.

16. Reorganization of national monuments so as to standard-
ize selection and administration by the three government de-
partments creating and administering them, and appointment ©
a coordinating commission of members of these departments
and civilians to build them into a balanced system for the pro
tective and scientific uses for which they were intended.

17. Adequate appropriations for the administration of 12"
tional monuments.

18. Consideration by the Office of Indian Affairs of the
possible application of wilderness forms of recreation to €€
tain Indian reservations.

19. Reconnaissance of the public domain to determine areas
for inclusion as national monuments.

20. Passage of legislation for the regulation of the grazif8
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of live stock on the public domain. (Reference Colton Bill H.R.
7950 and H.R. 9283 in the 7oth Congress.)

21. Classification of lands of the public domain chiefly val-
uable for recreation under the terms of the Act of June 14,
1926, and their administration by the state or minor political
units.

232. A definite long term program establishing a firm basis
for forest research and the relation of wild life and recreation
to forestry.” (Reference McSweeney Bill as enacted by the 7oth
Congress, Public No. 466.)

APPENDIX TO CHAPTER V

Area of National Forests 1891 to 1928, Inclusive

Gain or loss in
area compared with

1and 2

Gross Area Net Area preceding year
Year Aeres Acres Acres
8gr .. 1,236,040 .. ...eo--
2 3,252,200 ... - 2,013,220
3 13,053,440  cooeeoeoe -+ 9,801,180
4 17,564,800 ... 4+ 4,511,360
5 . 17,564,800 ....oo.o ceiieeen
6 ... 17,564,800 ... e
T 1;;9;,280 .......... + 1,428,480
8 40,7TQ474 e -+ 21,726,194
9 . 46,021,880 ... -+ 5,302,415
1900 .. ..., ..., 46,772,029 ..o -+ 750240
I 46,410,209 ... - 361,920
2 60,175,705  ooooiienn + 13,765,556

1 Net areas for 1905 to 1912, inclusive, are estimated.
1 Prior to 1906 the gain or loss is of gross areas.
2 Journal of Forestry, Vol. XXIV, p. 130.
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Gain or loss in
area compured with

Gross Area

Y nu-"’ o A‘I,"‘_i 5 Acres Acres
I 02,354,965 -+ 2v‘79>200
4. 62,763,994 .. .. + 408,529
R Bs852229 75350075 4 23,088,735

---------- 100,994,018 94,159,492 4+ 18,807,317
g .......... 150,832,665 132,731,865 + 38,572,373
.......... 167,976,886 147,819,660 + 15,087,795

“)”()) .......... 194,505,325 172,230,233 + 24,410,573
o 192,931,197 168,028,752 - 4’201’4&
T 190,608,243 168,165,163 136,417
2 187,406,376 165,027,163  — 3,128,000
3. 186,616,648 165,516,518 4+ 489,355
;; .......... 185,321,202 163,848,524 — 1,667,994
S 184,505,602 162,773,280 —  1,075:244
o 176,088,608 155,399,809 — 7;373’47l
8. '76340.353 155220429  — 179380
o 175955771 155374602 4 154173

9w 74261393 153,033,460 — 1441042
RN 180,299,776 156,032,053 -+ 2,098,593
! e 181,820,459 156,666,045 -+ 633,992
. 81,799,997 156837282 17137
4 .......... 182,099,802 157,236,807 -+ 399535
M 182,817,159 15,502,793 -+ 265,986

LS 184125612 158,395,056 + 892,263
. S 184,[23,951 158’750'210 _ Iy961
JD 183,038,106 158,800,424 — 185845

,,,,,,,,,, 184,403'8 19 159,480,856 + 465’713

Net Area

preceding year

* Report e |
Ports of the Forester 1920, 1927, 1928,
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Appropriations, 1928-29, U. S. Forest Service

(From Experiment Station Record, September, 1928.
~ Pages 304-305.)

The Forest Service receives $8,870,105, together with
$2,000,000 for the acquisition of additional lands at the head-
waters of navigable streams (an increase of $1,000,000), $75,000
for the cooperative distribution of planting stack, $1,200,000
(an increase of $200,000) for cooperative fire protection, and
$7,500,000 (a decrease of $880,000) for the construction of
forest roads and trails. These various appropriations, together
with $3,430,500 from the permanent appropriations, make
a total of §23,075,605 available for forestry work, a net decrease
of $528,215. This expenditure will as usual be offset to a con-
§iderablc degree by the receipts from the national forests, which
n 1927 amounted to $5,166,605.74.

APPENDIX TO CHAPTER VI

Summary of Forest Vegetation

Classification of forests of the United States into forest regions,
subregions, and sites
Atlas of American Agriculture, Part I, Sect. E, U. S. D. A,
Washington, D. C., 1924

Thue WESTERN FOREsTS

Sites

Forest yegion Subregion ’ Association
Western Lodgepole Lodgepole At the lower altitudinal
yellow pine~ | pine. pine-Douglas | limit of the lodgepole

pine zone, on south slopes

Douglas fir. fir.
* and on dry, rocky knolls.

Lodgepole At the upper altitudinal

pine-Engel- timit of the lodgepole

mann spruce. | pine zone and on moist




1

Ve
"]

Forest 1egion Subtegio
! ]

Pare yellow
mMne,

Rocky
Mountain
Douglas fir,

!
1

I"’U'(’J'/l‘y

A aciation

Larch -
Tolgzepieydee
pne.

Pure
yellow
Dite.

Yellow pine
Douglas fir.

I
Sites

e
s along stream

Lottem Late
Courses,
On flats and  drier sitt

wations  in northwester

Tilaho.

Occeurs ont dry,
or flats at low clevationt,
from 4500 1o 4,500 fect in
California  and  on the
cast slope of the Sierrass
where it consists of Jef-
and white firs
Typical of Arizona an
New  Mexieo, In the
sotthern part of cach of
the nelt dies
oo and
upper

frev pine

these states
hetween  abhout
7500 feet, At its
edge Donglas fir and Ef
gelmann  sproce  come m
and above 9000 feet dom-
inate  the In the
northern part of New
Mexico flicse forests a1
1000 foet higher

stand.

nearly

Also oreurs in norther?
Nehraska aud  the Black
Ne-

flills, in northern
braska at an elevation ©
3000 feet and in the Black
Hills from 300 to 5

feet, Also on south slopes
and all lower altitudes n
Washington  and QOregon
2000 and 55

feet. In  northern

tana and Idaho at
lower altitudes on Warm
sunny  exposures, low
ridges, and rather dry
benches  and gravetly

flats,

hetween

On  northwesterly o0
erately cool slopes at ﬁ"om
erately  high elevat!

(4,500 to 5,500 feet) on

Lot slopes
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Q/Il\iﬁ“f’i [ Subregion Association
|
!
Donuglas fir.
Yellow® pine-
Douglas fir-
larch.
Yellow pine- | Yellow pine-
sugar pine- sugar pine.
incense cedar.
Yellow pine-
incense cedar,
Yellow pine~
sugar pine-
Douglas fir.
Cedar- Western Pure western
hewmlack tarehi- larch.
(Thuja, tsuga). western white
pine.
White pine-
Douglas fir-

larch.

Sites

west slope of the Sier-
ras. In Arizona this type
occurs at elevations be-
tween 8,500 to 10,000 feet
on south slopes and be-
tween 7,500 feet and
9,000 feet on the north ex-
posures; in the central
Rockies at  elevations
from 6,000 to 9,000 feet,
chiefly on sandstone and
granite soils.

On cool northerly and
northeasterly slopes at el-
evations of about 5,000 to
6,000 feet on the moist
slopes of the Sierras and
at elevations  between
8,000 and 10,000 feet in the
central Rockies.

On moderate westerly
slopes throughout mnorth-
western Idaho.

On cool slopes, chiefly on
clay, slates, guartzite, and
limestone soils at eleva-
tions of 3,500 to 5,500 feet
on the western slope of
the Sierras.

On moderately dry west-
ern slopes, especially on
<oils of serpentine forma-
tion on the western slope
of the Sierras.

On cool slopes on clays,
slates, quartzites, and
Jimestones, at elevations
of from 4,000 to 6,000 feet
on the west slope of the
Cascades.

On flats and moderate
northerly and northwest-
erly slopes in northwest-
ern Idaho.

On moist northerly slopes,
flats, and basins at vari-
ous elevations up to the
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Forest regi Y
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47
Engelmann
possession

White pine-

Spruce-fir
(Picea, abies).

Pacifie
Douglays fir,

larch-cedar,

Douglas fir-
henlock-
cedar,

Pure Douglas
fir.

Sitka spruce.

.
True firs.

Alpine fir-
white bark
pine-Lyall
tarch.
Engelmann
spruce -bristle
cone pine-
cork-bark fir,

Pure red fir.

Red fir-
white fir,

Sub-alpine
fir-hemluck.

Lodgepole
pine,

point where alpine fif and

spruce take
throughout
northwestern Idaho.

Practically the same as
for the previous one ex:
cept that it is in 3 more
advanced stage of matu-

vity.

On humid lower slope?
and  valleys from sear
level to 3,000 feet.

On lower slopes and val
leys moderately humids
from sea-level to %
feet.
Coastal
henches from
200 feet,
Middte altitudes on al
slopes and aspects from
3,000 to 4,500 feet, o0 the
slope of the Cas’

valleys and
sea-level 10

west
cades,

es above
forest
feet, in

At high altitud
the commereial
from 4,500 to 7,000
the Cascades.
At elevatious from 10,000
to 11,500 feet int the mous”
tains of Arizoua.
At elevations ov?®
6,000 feet
and northeas
in the Sierras.
At same elevationt as
that of red fir (6
but on less mois
situations. .
From 7,000 feet to tim
berline in the Sierras:
On cool meadows$ with
vary*

plenty of moisture, -
ing in elevation fro

Farest vegton

—

Pinon-
juniper.

Subregion

Appendix
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Fangelmann
spruce-balsam

fir.

Pinon-
juniper.

Juniper.
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Sites

e —
5,300 to 6,500 feet in the

Sterras.
At elevations from 7,500

to 10,000 feet in the cen-
tral Rockies.

Jn central Rocky Moun-
tains, Rocky Mountain
juniper (Juniperus scopu-
lorum) and one-seed ju-

niper - monosperma)
are the chicf species, of-
ten with some Gambel

oak (Quercus gambelii),
and western yellow pine.
{n Arizona and New
Mexico pinon, Mexican
p non (P. cembroides),
single-leaf pinon (P. mon-
ophyla), alligator juni-
pet (Juniperus pachyph-
laea), one-seed junipef,
Rocky Mountain juniper,
and Utah junipes (J. utah-
ensis) are the chief spe-
cies, often with some
Gambel oak and western
vellow pine. In Utah,
single-leaf pinen, Utah
juniper, one-seed juniper,
and rocky Mountain jun-

ipet, often with some
Gambel oak and west-
ern  yellow pine. In

California, single-leaf
pinon and Utab juniper,
often with some western
juniper . occidentalis)
and Jeffrey pine.

[n the northern Rocky
\Mountains juniper is the
chief  species, usually
with some limber pine,
western  yellow pine, or
Douglas fir; in California,

juniper, often with some
Jeffrey pine and western
yellow pine; in Wash-

I T B L



Forest region

Birch-he
maple-
hemlock
(northern
hardwood
forest),

ch

White pine-
Norway
pine-jack
pine.

Oak.

Subregion

Chestnut-
chestnut oak-
vellaw poplar,

Forestry

- — -

Assoctalion
With
mixture of
spruce,
bhalsam and
hemtock
(transition
forest); 1
with mixture
of ash, elm,
basswood, or
red oak;
with
mixture of
paper hirch
or aspen;
with heech
predominat-
ing; 2 with
sugar maple
predominat-
ing.

Jack pine
plains.

Pure Norway
pine,

Norway-
white pine in
mixture with
hardwoods.

Sifes

Fresh, well.drained fer
tile soils  within the
drainage system of the St.
V.awrence, the Gre3d t
l.akes, and the upper Mis-
stssippi; throughout
northern  New England
and southward along the
northern  and  southerst
Appalachian Mountai®
ranges to extremc north-
ern Georgia. It coincides
with the range of yellow
centers about

birch and
vel-

the region of best de
npment of white pine. In
Minnesata the heech and
hemlock disappear and the
forest is made up of a%
pen, white birch, bass-
wond, and maple of in-
ferior development.

On the driest, sandiest

soils,

On dry,
slightly better th
characteristic of t
pine plains.
Usually on
moist, well-drained
underlain with a €12y sub-
soil.

sandy soils,
an thosé

he jack

mod tratcl_y
soi

hemlocks
bigch, €U
puckey®:

Cove. — Poplar,
basswood, black
cumher,  ash,
Most abundant, prohably
chestnut. Very ahundants
chestnut, oak, hickor¥:
red oak, white oak, black
gum, dogwood, sourwoot
silver hell, white piné
There may be distin®
guished poplar coves hem*
lock cove, white 0ak coves

ctc. e

W :
; vvtrll:: mixture of white pine or tamarack.
ith yellow or black birch predominating.
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Forest region

Subregion

Association

Qak-hickory.

Oak-
chortleaf pine.

Sites
table-
shortieaf

Ridge. — Pitch,
mountain, and
pines; chestnut, scarlet,
and black jack oaks;
chestnut; black gum.
There may be recognized
pine ridge, chestnut oak
ridge, oak ridge.
Slope. — A blending of
above species with heavi-
est proportion of chestnut
and oaks. Upper slope re-
sembles ridge, lower slope
resembles cove.

The most eastern exten-
sion of the oak region.
The oaks and the hicko-
ries, together with some
ash and black walnut, are
the farthest avant post in
the prairie region.

Characteristic species are
chiefly shortleaf pine as
the predominating species,
with varying amounts of
black, chestnut, post, and
Spanish oaks, pignut
and mockernut hickaories
and black jack oak, ap-
proximately in the se-
quence given above:

On dry ridges (north) —
shortleaf pine, chestnut
oak, scrub and some pitch
pine.

On dry ridges (south) —
shortleaf pine, post oak,
black jack oak.

On average rolling lands
— shortleaf pine, black
oak, pignut hickory, Span-
ish oak, mockernut hick-
ory (lower), chestnut oak
(drier and warmer), scar-
let oak, black gum (gen-




R
RND

Lorest regian

Chaparyat,

1"‘)1‘('«\'//‘)/

Assorfullon

Oak.’

Digger piue,

ingron and Oregon, west:
crn juniper,  often with
manntain m:thog:my, .'HH]
cometimes with a Jitde
woestern yellow pine.

ln  Arizona  and  New
Emory ok .
emoryi),  Arizona  white
eak (). arizonica), hlue

sak (0. oblengifolia), and
hypo-

Mexien,

whiteleal oalk (0.
levea) are the chief spes
cies often with some alli-
Mexican

witor  juniper,
specios.

piuon, and other
In ifah, pretty seruhby
Gambet oak, Tn Califor-
win, black oak (Q. cali-
California  hine
can-

fornica),
aale (0, douglastil,
var live oak (€. chirysos
lepis), California lve aak
(). aprifolia), highland
live auk Q. wistizenids
valley  oak [{RN fobata)e
aml Garry oak (Q. Rar
vvana), often with some
digger pine, madronc, and
vecasionally kno heott c
pite, Conlter, Jeifrey, andd
westernt yellow pines, aB¢
other  speeies.
A low  foothill belt
made up .'ulhrnxin\a(cly of
) per cent or merc ©
digger pinc, often mixed
with various oaks, Coul-
ter pine, and other spe-
cies, Occurs on any sites
below the western yellow
pine type.
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Forest region Subregion Association

Spraee-fir.

Spruce- Spruce
fir, swamps.

Spruce flats.

In mixture
with
hardwoods.

Sites
Low lying, poorly
drained areas, whose soil

is a muck or peat,

Spongy in texture, and
acid. The characteristic
specics are red spruce,
plack  spruce, balsam,
tamarack, cedar, soft ma-
ples.

Spruce flats occupy the
level and rolling  flats
hordering the swamps,
lakes, and water courses.
It is in large measure 2
transition between the
swamp type and the type
of the mixed hardwoed
tands, and in many fre
spects exhibits the char-
acteristics of each.
Spruce, birch, soft ma-
ples, white pine, hemleck,
and balsam are the char-
acteristic trces in mix-
ture.

These  ocTapy the best
soil sites of the region,
usually the benches and
the lowcr mountain
slopes. The soil is here
best adapted to hardwood
growth, is deep, of more
or less even texture,
fresh, and well-drained.
Besides spruce, hard ma-
ple, beech, and birch pre-
dominate and there is a
scattering  of hemlock,
white pine, soft maple,
cherry, and a variety of
other species. The propor-
tion of spruce in mixture
depends on topagraphic
conditions. Transition to
birch-beech-maple-hemlock

forest.

R D B L
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Faorest region

Subregion

i,

Cypress—
tupelo red
yum,

Forestr y

Assoctation

River
Swianps,

Sour swamps
and cypress
* ponds.”

River hottom
forest,

Sites
erally  scattering),  dog-
wood and persimmon (un-
derstory ),
On Juw  southern  situa-
tions — shortleaf pin e,

Tahlolly
black gum, white oak.

pine, red  gum,

“ Sloughs "': Cypress and
tupelo,

*Glade ™
pelo,  water ash,
cottonwood, white and red

Cypress, tu-
willow,

biys.

“Ridge Red gunt,
slash pine, overeup oak.
water oak, hickory, hlack

gum, ash, red  maple
hottey locust,
Poorly  drained, highly
acid  soils, Cypress (im
bricata  or ‘“ pond 7 form)
black gum, pond pine
slash  pine, sour tupelo,
cedar,

southern  white
white and red bays.

Along the larger streams
and deeper narrow valleys

in  the upper Piedmont
sections, the forest con”
sists chiefly of hardwoods,
ater

red gum, willow and w
and

oak, ash, shellbark,

other hickories, black anc
yellow

red  gums, some
1, per:

poplar and cucumbe
simmon, and dogwood.

Shortleaf pine is promt
nent on the warm, south-

facing and drier slopes

mixed with black oak an¢
post  oaks, pignut and
mockernut hickories

Toward the lower ©oF
southern margin of thi$
loblolly

forest formation !
pine occurs in increasing

e
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Forest region

Longlea-
Tolyla Ty--
slash pine,

Subregion

’ Association

Sites

Longleaf,
slash, and
loblolly
pines.

Pure
longleaf
pine.

Longleaf

pine in
mixture with
shortleaf and
loblolly pines
and
hardwoods.

importance in  mixture
with shortleaf and the
species belonging to the
lower and more moist
soils; most important in
southeast Arkansas. South
of Virginia longleaf pine
enters and in central Ala-
bama, northern and west-
ern Louisiana, and eastern
Texas becomes an impor-
tant member of the com-

position.

On low marshy lands in
the vicinity of the Gulf
and Atlantic coast. Gener-
ally flat, with deep sandy
soil lacking in humus, al-
ternately very wet and
dry. Undergrowth of
wire grass and palmetto.
High pine land. This is
a belt adjoining low
marshy lands in the vi-
cinity of the Gulf and
Atlantic coast. Here prac-
tically pure stands of
longleaf pine cover the
sandy hills and plains
while the moist depres-
sions bordering the creeks
and streams are occupied
by hardwoods, loblolly
pine, and cypress. Broom
sedge, turkey oak (O.

catesbaei), and bluejack
oak (Q. cinerea) form the
undergrowth.

A broken and hilly coun-
try lying still farther in-
land from the coast. Here
the longleaf pine mingles
with shortleaf pine forests
and mixed hardwoods of

the uplands.
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) Forest region Subregion ’ Association Sites

Southern shores of Flor-
ida, overflowed gencrally
hy salt tidewater. Repre-
sentative of the tropical
forest vegetation.

Mangrove |

APPENDIX TO CHAPTER VIII
Forest Experiment Stations !

Forest Scrvice, United States Department of Agriculture

Allcghc.ny (in codperation with the University of Pennsylvania),
Philadelphia, Pa.

Appalachian — Asheville, N. C.

California (in codperation with the University of California)
Berkeley, Calif. '

Central _States (in cobperation with Ohio State University and
Agricultural Experiment Station), Columbus, Ohio.

Lake States (Cloquet — in codperation with the University of
Minnesota), St. Paul, Minn.

Northeastern (in codperation with the Massachusetts Agricul-
tural College), Amberst, Mass.

Northern Rocky Mountain — Missoula, Mont.

Northwestern — Portland, Ore.

Southern — New Orleans, La,

Southwestern — Flagstaff, Ariz,

! Sce map, p, 173.

I0.

IT,

12,

3.
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APPENDIX TO CHAPTER IX

List of twenty-five
United States and Canadian Forest Schools
with names of those in charge

. Prof. Walter Mulford, Div. of Forestry, Univ. of Cal-

ifornia, Berkeley, Calif.

- Prof. W. J. Morrill, Dept. of Forestry, Colorado Agr. Col-

lege, Fort Collins, Colo.

- Prof. Gordon Parker, Colorado School of Forestry, Colorado

Springs, Colo.

- Prof. T. D. Burleigh, State College of A. & M., Univ. of

Georgia, Athens, Ga.

- Dean F. G. Miller, Schoo!l of Forestry, Moscow, Idaho.
- Prof. G. B. McDonald, Dept. of Forestry, Iowa State Col-

lege, Ames, Towa.

- Prof. G. D. Marckworth, Dept. of Forestry, Lotisiana State

University, Baton Rouge, La.

- Prof. J. M. Briscoe, Forestry Dept.,, Univ. of Maine,

Orono, Me.

. Dean S. T. Dana, School of Forestry, Univ. of Michigan,

Ann Arbor, Mich. o
Prof. A. K. Chittenden, Dept. of Forestry, Michigan State

College, East Lansing, Mich. .
Dean T. C. Spaulding, School of Forestry, Univ. of Mon-

tana, Missoula, Mont. '
Prof. H. Schmitz, Div. of Forestry, Univ. of Minnesota, St.

Paul, Minn.
Dean Franklin Moon, N. Y. State College of Forestry,

Syracuse University, Syracuse, N. Y.

. Dean G. W. Peavy, Oregon State Agr. College, Corvallis,

Ore,
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15. Directar E. AL Zicegler, Penn. State Forest School, Mont
Alto, Pa. (Combined with Penn. State College, 1929')_

16. Dean . Winkenwerder, College of Vorestry, Univ. of
Washington, Scattle, Wash,

17. Prol. E. I1. Steffen, Depr. of Forestry, Stae College of
Washington, Pullman, Wash. )

18. Dean 1L S, Graves, School of Forestry, Yale Universitys
New Haven, Conn,

19. Prof. K. W, Woodward, Univ. of New I lampshire, Duf
ham, N. H.

20. Prof. Ralph S, Tosmer, Dept. of Forestry, Cornell Univer-
sity, Ithaca, N, Y,

21. P'ro. |, AL Ferguson, Dept. of Forestry, Penn. State Colleges

State College, Pa. )
. Prof. B. N, Prentice, Dept. of Forestry, Purdue Universttys
Lafayctee, Ind.

23. Dir. Ro T, Fisher, Harvard Forest School, Petershaim
Mass.

24. Dean C. D. Howe, Univ. of Toronto, Toronto, (‘,;madm.

25. Prof. 11, R. Christic, Dept. of Forestry, Univ. of British
Columbia, Vancouver, B, C., Canada.

8]
o

APPENDIX TO CHAPTER X
United States Department of Agriculture

Forest Service
Washington
January 25, 1928-
Mr. Axel H. Oxholm,
Director, National Committee on Wood Utilization,
Department of Commerce.,
Dear Mr. Oxholm:

I have been greatly interested in reading your letter of Jan-

vary 20, which raises important questions regarding timbe
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] i i 1 rial reforestation.
supply and timber use in relation to indust

! itemized comment

For the sake of brevity, I will not attempt an ltemlze(i comment
. ) .

on the ten statements which you propose; but'I am g d ;giwy
you my viewpoint on the more important issues w

involve.

Timber Growing Essential

you that national interests will benelf)it
; ing than

far more by vigorous encouragement of timber grow ]g becaus}c’
.. n

hoarding the timber we now have. This is not ?lyand o

a liberal use of wood is essential to our industria

i | iving; but also
struction requirements and to high standards of living; .o
n the United States can pro y

wth,

[ agree fully with

because vast areas of land i
\ ) . * ro
n timber culture. Without timber g

one-fourth of our soil will be largely .wifhout r?eans dtoc(}:;)j
taxes, support communities, of maintam. industries fax:he e
merce. ‘The disastrous economic and social c?ﬁccts oall e
ness ol potential forest land are already felt mdsfjvzrustriagl o
Hence every reasonable incentive for farm and 10
estry should be provided. .4 an economic
Timber growing, as you point out, 1S prmﬂ-‘an] d d generally
process. If it does not pay, forests cannot be widely an teg o
produced. To make it pay there must be an }?de;l;il)iml g
for forest products. Hence it is clear to me that T ent of
wood will promote forestry and the }')roﬁtable en;‘pl Y e
our forest land, The constructive solution of thc’ who ZP i
lies in timber use and timber culture, each backing and su

ing the other.

be employed only i

Timber Culture Needs Speeding Up |
s upon general reforestation
hip and logging opera-
he candle at both ends.

This solution, of course, depend
as an integral part of timberland owners
tions. Without that, we will be burning t
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The danger of a timber shortage arises from the large ﬂfeas."f
cut-over land which have been left unproductive by destructive
logging and fires, whilc the cutting of virgin stumpage has gone
on apace. I believe that the United States is making real, [hough
slow, progress in curing this situation, partly through public
effort in such directions as systematic protection from forest
fires and partly through industrial and farm forestry on an €x-
panding scale. The growing interest of Jand owners in refor.cst-
ation and the increasing extent to which it is being aPPth’
although still far short of meeting the situation, are cncourf‘g‘
ing. I believe that we must put our faith in it as a real solut.lon
of the national problem and direct our efforts towards speeding
it up to the greatest possible degree.

Curtailing Use of Timber Will Not Help

If all our available forest land can be put into Pmduc‘nvc
timber culture, the United States can sustain and, in time
even expand its present consumption of forest products. How
serious a timber shortage we may experience will dCP‘"d
mainly upon how rapidly reforestation is extended and how
effectively timber growing is incorporated in industrial land
management. Personally, I do not see that we can avoid 2
period of shortage of at least high quality, old growth cimber;
though I am unable to forecast it in specific terms. Howevers
1 do not believe that this probability should influence the course
of public action or public thought in seeking a solution of our
problem through the maximum encouragement of reforestd-
tion rather than through resort to timber hoarding. Ncc'cs'
sarily a long time will be required to work out our situation
to one of real stability, when the current re-growth of timber
offsets its current use. But we can and should balance the
ledger in this fashion without denying to the country a liberal
use of wood. On the contrary, a continued liberal use of W
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: forest
alone will create the values and sustain the mark:ts f;)ere with
products that are essential to industrial forcstf%'] atghcl  the
you that abstention from the use of timber will not help

cause of forest perpetuation.

Timber Crops Should Be Harvested When Mature

Furthermore, like any other crop, timber pecomes ; pil:::}
or total loss if not utilized when mature. Such waste © Ilakin
tesources benefits no one. The orderly and Syswmam w:i)rcom%
of timberlands will put into the channels of mdustry‘anbe o
merce much valuable material which .would Otherwli:ewastagc
through insects and decay. There 1s sill an enorme stage that
from these sources in our virgin forC.St areds @ wawif and
can largely be prevented as systematic timber growing

timber harvesting are brought about.

The Public Should Aid Timber Growing

To work out our timber and forest land prc')blcm‘:, 2:25
these lines still requires a great deal more than lsb?e(;n either
done. There should be no delusion that. the pfz ate way
has been solved or that it will be folved in an}; ap:;l:ction o
if things are simply left to take their own course. . The taxa-
forest areas from firc is not yet one-half adequa eix time re-
tion of forest lands is still largely'u"adap t?d w0 Cte:is a posi-
qQuirements of timber culture; and in many 1nstan nsibility for
tive deterrent to the practice of forestry. Respo

. . cl Wlf.h
meeting these requirements of the situation rests largely
the public.

. in
Closer Utilization Promotes Timber Growing

. st crops more
Closer utilization of timber wx.ll mal:le f:::; Al It)hat can
valuable and hence encourage their production.
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l')c accomphished i this field wilt be a powerful stimulus to
forest perpetuation. While this is fargely an industrial prob-
lem, s sohition can he materially aided by the research of
l)_UMic agencies and by the promotion of morce cflective utiliza
von through such admirable work as that of the National
Commitice on Wood Utlizaton,

>, T . . e ' -
1\()/7()/1.!1/)[{[{/\/ of Foresy Induseries for Timber Growing

Rcsp()nsil)ilily also rests, i my judgmen, upon forest in-
fh)strics and fand owners to progressively extend timber grow-
g as part of their operations. There is an obligation for in-
dustrial feadership and foresight in working out this national
cconomic problem. The future of our forests rests Jargely with
fhc commeraial interests which own and convert them. Suceess
n solving our forest problems rests primarily upon the rate and
degree 1o which {orcstry is incorporated in industrial timber-
!amd management. Gratifying progress is now aking place
mn this dircetion in many instances. While we cannot ask the
!)ri\'.'uc forest owners of the United States 1o undertake a bus-
ness course that is cconomically unsound, we may rightfully
Jook 10 them to thoroughly study the business possibilitics
f)!Tcr(:d by reforestation and to give their carnest support 10
industrial as well a5 public devclopments of this nature. It s
an essential part of the cffort now being made by the tumber
industry to ercate greater market stability and chcourage the

use of wood as g commodity permancntly available to the
American consumer.

Right Use of Timber Perpetuates the Supply

. Unlike many of our natural resources timber can renew
ttself. Tts right use does not exhaust the supply, but perpet-
uates it. In the long run, indeed, right use increases the supplys

e : o
which serves the economic needs of the
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st indus
for it speeds up growth, The lumber and othe; forch S
can and should be perpetual, In the pas:J td ul:));fore oo
folfowed the wild forests as these have recede i
thus often been shifting or temp
industries; and with aggres-
], they can not
put than

and the ax, and have
But they are in no sense dying :
sive reforestation and closer use of rfaw matenzl o
ouly be made permanent but will yield a greate

at present,

Forests und Outdoor Recreation

. : for forest
blic sentiment .
Your letter refers to the strong pu and recreation.

preservation as an element of outdoor bef]myof beautiful and
I am a thorough believer in the preservation ks or recreation
distinctive forests for public enjoyment as par tions of public
areas. This obviously should be One,o.f the {)m:cthc total area
ownership, Federal, State, or municipal; u[d at the outside
solely thus preserved for its scenic beauty Wou acres of forest
include but a small fraction of our 470 million

fand. ercial
The bulk of our forest land must be devc.)tedmt::d:;f:m;eamy
timber growing, Here the public 1'ntercst mame oopment
and recreation will be served by precisely t:xeltj‘y- This is evident
elsewhere.
today in many portions of New England. as wzntiaribcr et
General reforestation, with the harvesting © " ve and in
methods that insure continuous growth, Wllll r;;e:dscapes, the
many cases restore the attractiveness of rura

ities for
: ilable opportunt

TR, widely availa :

hative fish and game, and 4 benefits from timber uSe

outdoor recreation. The economic with the social ben-

and general timber replacement are as one ourse calculated t0
. c

efits {rom forest perpetuation, and any the latter.

- e CONSErve
promote the former will to an equal degre ommercial forestry
I believe that this relationship between ¢
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whether on public .
of the cou [} UMI% or private lands, and the outdoor interests
n -
el o -r)lrl will become more and more generally appre-
CSPCCH . . .
the ﬂl;gmlu oltl 1_)’ as lllm manufacture of timber products loses
L orest destruction ¢ is . .
forest rencwal, n and is clearly associated with
Very sincerely yours,
W. B. GreELEY
Forester.

C — Cameron, J., The Development of
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sults of cruise on land.Of,
142; as guarding against
hire, 143

inded,”
Finland, as * forest-minded,

181

Fir, sce poucLas Fir
Fire, early recognition

of

losses due to, 14; impor-
tance of protecting timber-
land from, 42; settlers of
the ’seventies as ignorant of
the sdle of, 81; federal lands
as suffering from, 82; states
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streams from, g7; Greeley

xi

Index

a5 urging use of statcs’
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waod annually used for, 58;
mterbreeding  poplars  for
wood to be used for, 68;
forestry programs adopted
by manufacturers 10 guar-
antce wood for, 158; special
college courses in manufac-
wire of, 194; sce papok

I’ulp and paper industry, as
minor, 26; Canada as impor-
t:tnt in, 28; as located in
Great  Lake  States  and

Northcast, 28; as unable 1o
move, 28, quantity of
wood annually absorbed by,
58; Jeaders in, as urged to
assume leadership in their
communitics, jo8: Ostran-
der on sustained-yield hasis
as solution of problem of
wood supply for the, 143;
SCC PAPER ‘

QUEBEC, Finch, Pruyn & Co.

as acquiri )
ng cutting i

i rights

in, 141 £ ongin

R .
fl\aDI(‘) industry, as requiring
TEC quantitics of lumbe
" cr,
Railroads, Congress as mak-

Index

ing large graats of public
le'md for, 113 annual produc
tion of tes for, 57, 58
Ranger School, at Wanakena,
N. Y., 191
Rayon, as important l)y»prod‘
uct of wood, 29 1.
Reclamation,  Swamp Land
Act as intended to further
agricultural  scttlement of
pubtic lands requiring, 1¥
Reconstruction, land not 1€
stocking as subject for, 443
VI, 15341 vital necessity
for, 1333 Clarke-MeNary
Act as furnishing stimulus

to, 156; valuc of planting
I program of, 103} need for

4 national committee 10 fur:

ther, 103

. . as
Recreation, naton 5

al forest
increasing
T
transportation foping
. -

outdoor, (9: National €0

ference on Outcdoor, 69, 74
ations con”

. Out.
ing O

managed for, 453
as deve

number of ass0c]
nected with further
door, 69; phmogrﬂ}’hs he
forest land used fon 725

place of, in 8 forestry P&
grany, 733 gational and stat®

I . 38
forests as usable for 755
compatible with ptilizatto™

753 Michigan as pro¥

iding

xXix

[ndex

for, 77; national lorcsts as
supplementing  state parks
for, 78; passibilitics for, in
rt:)\:ilwc“" 78; pla.nning of
ds as linked with devel-
OPmC‘nt of facilities for, 79
;Sikzbj;‘\;t ‘.Df management in
ational Forest, 122;
fesources of federal lands,
" ”/’chndzlt 226 {1,
cd River Lumber Company,
20
Reforestation, as still inade-
g:cﬂct:s, 943 Greeley on steps
ary in adequate federal
Pf({gram of, 1oif.; states as
Maintaining purseries  for
Purposes of, 10z2; on land of
the Goodman Lumber Co,
148 £.; a5 practiced by Great
Southern Lumber Co., 1513
natural, as aiding process of
festoration, 161; New York
a8 appointing commission
on, 162
RC[.)roduction, methads of cut-
lng as affecting rate of es-
tablishment of natural, 178

Reg
earch, need of maintaining

virgin stands for purposes
of, 76; Greeley on need for
enlarged, in growing and
:‘:‘;:f timber, 102; as aid

ivate forest production,

Revolutionary

Rhode Island, a5
202
Roads, develop!

Rockefeller,

100; McSweeney-NecNary
Law as providing for an en-
Jarged program of, 106; in
forestry, VHI, 165 &.; prog-

ress in amount expended on,
port of the Forester

165; 1€

for 1921 on value of, 167;

McSweeney-McNary Law
e large

as making possibl
prograt of, 167; various 0T
contributing 10

172; main phases of, 172
174 £ projects resulnng
from, 1761 pecessity for
dJisseminating results o

180
Restoration, fire 35 fengthen-

ing the necessary period ©
. as aided by

station, 161

War, United
States as under obligation to
formulate {and policy subsc-

quent t0, 8o

ganizations

patural, 154
natural refore

maintaining

a Commissioner of Forestty,

ment of recrea-
tional facilities a5 linked
with plaoning of, 79

John D, Jrs 3
pds towaf

contributing
 fire, 188

education 2g1®

Rogers, Wilh 28
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Roosevelt, President Theo-
dore, vigorous conservation
policy of, 87; as calling the
Conference of Gavernors
and creating National Con-
servation Commission, 90

Rosin, as chief product of
Choctawhatchee  National
Forest, 110

SARGENT, Professor Charles
S., as member of committee
to formulate forest policy,
87

Sausage, as having casing de-
veloped from wood, 54

Schenck, Doctor Carl A.., as
director of the Biltmore For-
est School, 194

Science, see AMERICAN AssoCIA-
TION

Scrip, as used to purchase tim-
ber land, 12

Senate, as requesting report
from Forest Service on de-
pletion, prices, export, and
concentration of ownership,
99; as investigating forest
conditions in the United
States in 1923, 102

Senate Select Committee on
'Reforestation, as investigat-
ing forest conditions in the
United States in 1923; 102;

utilization of knowledge
gained by, 104
Settlers, as demanding timber
from public land, 13
Shakey Lakes, appendix 224
Shenandoah National Park, a8
uscful for recreation, 78
Sherman, E. A, on protcctiorl.
forests of the Mississippt
watershed, 85
Shipbuilding, as making de
mands on the forest, 5
Sicrra Mountains, Plumas -
tional Forest as located 19,
1t
Silviculture, Division of For-
estry as investigatings 89
Slogans, designed to promote
use of wood, 67
Smith, Sccretary Hoke, as 7¢°
questing formation of 2
committee to outline a 10
est policy, 87
Society of Americ
as codperating

Service, 1705 as sti
work of individual foresterS

an Foresters
with Forest
mulating

196
SOflwoods, perccntagc of, p(lo»
duced in 1926, 22; 38 util
ized in quantity for fu'cl,
57; as utilized in quant!ty
for fencing, ties, and pulps
58; total annual cut of, 59
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Soil, preventing the erosion of,
44; as more valuable than
forest to early seulers, 80;
as affecting quality of forest
crop, 162

South, as slighted for forty
years following the Civil
War, a1; as taking lead in
forest industry in 1910, 22;
praspective purchases for na-
tional forests in pine-produc-
ing regions of the, 105;
reforestation as needed in
the, 157; grazing as problem
in the, 158; as obligated to
continue as large producer,
164; as falling short of needs
in forestry progress and
ignoring menace of forest
fires, 203

South Carolina, as maintain-
ing a State Forester, 204

South Dakota, Harney Na-
tional Forest as {ocated in,
115; as backward in forestry
practice, 206

Southern Lumberman, The,
184

Spanish Peak Lumber Com-
pany, riz

Sparks, Commissioner, as at-
tacking abuse of land laws,
15

Spruce, as of secondary im-

portance i carly New Eng-
land, 19

Standardization, as effected in
volume and yield tables, 176

Starr, Reverend Frederick, as
emphasizing farmet’s view
of forestry in 1865, 6; on the
destruction and preservation
of American forests, appen-
dix 215 £

States, as receiving swamp
fands by Swamp Land Act
of 1850, 11; center of forf:sc
products industry as remain-
ing in the manufacturing,
24; map showing percent-
age of total forest products
industry contributed by the
varjous, 25; forestry a$ fur-

thered by commission of in-

in the, 81; codperative

quiry
ners

assistance of private oW
as turned over 10 the, 91;
aumber of, offering assist-
ance to private OWners; 92;
commissions 3 placing for-
estry in organization of sev-

eral, 92; forest reserves s

several, 92; as
enacting comprehensive for-
est fire laws, 925 number of,
provided with forestry or
ganizations, 92, 24; ;?osmfm
of forestry Organizations in,

organized it
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94; as impelled to adopt
broad forest policies by na-
tional legislation providing
for cobperation with, gs;
Pinchot as offering to ex-
amine local forest conditions
in the, ¢6; Weeks Law as
incentive to installation of
fire protection systems by
the, 97; as urged to protect
and perpetuate private for-
est lands, ¢8; as urged by
Greeley to use police powers
to force protection of pri-
vate lands against fire, 99;
Congress as considering bill
for control of private for-
ests through police powers
of the several, 100 Greeley
on need for extension of
federal coperation with the,
T01; as maintaining nurs-
eries for planting of state
land, 102; CIarke~McNary
Law as authorizing cobpera-
ton with, in distribution of
stock and managing farm
forest land, 104; as expected
to codperate in purchase of
national forests under pro-
visions of McNary-Wood.-
rufl Law, 105; as under ob-
ligation to find future use
for abandoned farms, 160;

Forest Service as coiperat-
ing with, in fire control and
planting, 201; forcstry de-
partments  maintained by
various, 202 {I.; wable show-
ing percentage of forest
products wdustry contrib-
uted by the various, appen-
dix 221 f,

Statistics, of forestry, appen-
dix 216 f,

Stream flow, 44

Stuart, Robert, as head of For-
est Service, 199

Stumpage, Hough as advocate
of retaining fand and sefl-
ing, 15

Survey, Jand economic, appen-
dix 222 I,

Swamp Land Act of 1850, as
intended to further reclama-
tion, 11

Sweden, as “ forest-minded,”
181

Syracuse University, as offer-
ing special courses in pulp
and paper manufacturing,
194

TAXES, as adjusted to en-
courage private owner to cut
conservatively, g6, 98; Con-
gress as considering control
of private forests through,
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100; Clarke-McNary Law as
providing for investigation
of forest, 103 £.; as involved
in reconstruction program,
15065 reconstruction program
as vitally dependent on,
163 {.; future surmounting
of abstacle of, 209

Tennessce, as maintaining a
Division of Forcstry, 204

Texas, lumber industry as first
in number of wage-carners
in, 23: as maintaining For-
estry Deparument, 204

Textile industry, as alone sur-
passing forest products in-
dustry in number of wage-
carners, 26

Thicvcry, as reaching large
proportions on public lands,
82

Tics, annual production of, 57,
58, preseevative  treatment
0{, 58

Timber, table showing amount
of, annually removed from
forests of the United States,
27; forest industry as com-
pelled to turn to forestry by
depletion of, 33; importance
of protecting standing, from
fire, 42; famine of, 5%
amount annually removed
from forests in the United

d-
States, 525 amount of stan
relation between

o and

location of standing,
markets for cut, 52 ;; ?
coser utilization ofy 59 15
Greeley on ne?d for re-
search into gro‘.vm”
of, 102; “boxing :
structive of standmg, 123;
ss of, as making for-

g and use
as de-

cheapne Lo

cstry practice financia ty
{ ; rests

unattractive, 208; fo

and, appendix 219 f.; see

woOD

Timber culture ] o
tended to encourage

aws, as in-

lanting, 7 .
Tii}bcr Cutting Act, des.:;gx;et(:

to provide westert resi I;Oc-

with free timber, 13; e
tors Isc and Hubt()ia‘r :
discussing events fea ing 'tp
as failing 1 1t

to, 13£;
ose, 14 .
Tirr)nu;fr Depletion, T;ml;edr
ort, @
Prices, Lumber Exp e

1 Tim
Concentrasion of

Ownerskip, 99 .
Timberman, The, 1 4? 9
Timber: Mine 07 Crop sg N
Timber and Stone Act, 2 l[),[ic
m'1din for sale of pu .
a d grg' Doctors Ise an
?Inb;)’ard’ as  discussiig

u
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events leading up to, 13 £
as failing in its purpose, 14

Transportation, outdoor recre-
ation as made possible by
increasing ease of, 69; neecs-
sity for basic knowledge of,
1745 Se€ FREIGHT CHARGES;
RAILROADS

Turpentine, as chief product
of Choctawhatchee National
Forest, 110, 123; carly
method of producing, 123;
cups as replacing boxes for
derivation of, 123 f.; McCoy
cup for derivation of, 124;
Forest Service as regulating
cupping for derivation of,
124, 126 £,

UNITED STATES, as pos-
sessing three quarters of
public domain in 1869, g;
carly use of forests as con-
tributing tremendously to
carly development of the,
17; the development of for-
est industry in the, 1L, 18 1.;
per capita consumption of
lumber in the, 23;table show-
ing timber removed each
year from forests of the, 27;
distribution of ownership of
forest land in the, 31 £ as
in transitional stage as re-

gards forest resources, 36;
apportionment of land ac-
cording to usc in the, 38;
annual lumber freight bill
for, 53; as under obligation
to formulate land policy af-
ter the Revolutionary War,
80; as becoming permanent
land-owner, 82; Pinchot as
creating intelligent interest
in forestry matters in the,
91; Pinchot as endcavoring
to spread practice of for-
estry throughout the, 95;
Senate as investigating for-
est conditions in 1923 in the,
102; growth in “forest-
mindedness ” of the people
of the, 197; development of
communal forestry in the,
211

United States Congress, se¢
CONGRESS

United States Forest Products
Laboratory, see ForREsT PROD-
UCTS LABORATORY

University of Californ.ia, 67

University of Maine, as offer-
ing courses in pulp and
paper manufacture, 194

University of Michigan, spe-
cialized training in conses-
vation provided by School
of Forestry of, 195

XXXV

Index

University of Washington, for-
estry department of, 194
University of Wisconsin, as co-
operating in establishment
of Forest Products Labora-
tory, [65 '

Utah, as backward in forestry,
20

Utiliiation, closer, 59 ff.; c'hart
showing actual and possible,
615 without stint in early de-
velopment of this counfryy
80; as basis of forest 1m-
provement when controlled,
83; change to forest crop
production from, 100

VANDERBILT, G. W., as of-
fering land for Biltmore
Forest School, 194

Vaughan, L. M., on reasons
for abandonment of farms,
160 '

Vegetation, as influencing €£0
sion, 8 ‘

VCrmont? as early lcade‘r in
forest industry, 19 Fxncl:],
Pruyn & Co. as holdi.n%g lan
in, 142; as maintaining 2
Forest Service, 202

Vienna,

Vi’ginia,7lumber industry as
first in number of Wage
earners in, 23; as maintain-

i 15100
ing Geological Commis
and State Forester, %04 .

Volume standardizatiol
o »

tables of, 176

WAGE—EARNERS, lumb;z"
industry as standing first
. mber of, in eleven state.s,

u , in- >
:3' as greater 10 num'be; ol,_
tex’tile industry than m:!6
est products industrys

I

Wanakena (N. Y.), ;9 e

Warder, Doctor John :1 o~

orting on Foress an
f:stry of Germany 7

Warren, G- F,
abandonment ©

Washington, 1

d in
making fast stand 10,
as

earners ins 23 )

en
i epartim i
ing D Pan P Devclopman,
yation g .

TON .

W?xs'}r‘:gizn Territofys Tulr;‘
W;cs l:md Grone Act as 3PP

£ c A

ing to lands 1 13 i sohs

l %e logging and milly ot

w:: u;)avoida le, 6;;;b ;:cs o

f reducing 62; 12 o

N imal, 635 rcentaég .

0" animal, 6338 |

161;3 :he prevcnnon of, 64 fi
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inunediate possibilitics of at-

as cellulose, 30

tempts to end, 04;
, 04; Forest  Wernicke, Carl, on depletion

ervice as estimating saving
possible through elimination

(?i umber as unfavorable to
forest industry, 33

of, 65
West, Homestead Act as un-

Water, as conserved for vari-
ous us.cs, 455 as object of
protection in parks used for
recrcanf)n, 715 maintaining
ﬂ()\"v of, as part of forest
policy, 83; influence of for-
est in reducing extremes of
flow of, 84; reduction of ex-
tr.eme flow of, as object in
Pike National Forest, 118 {.:
?cnnsylvania as undertak:
ing to protect and increase
supplies of, 132

Watersheds, see rLoops

Weather Bureau, as recetving

suited to conditions in the,
10 f.; Desert Land Acts as
‘dcsigncd to meet conditions
in the arid, r1; Timber Cut-
tng Act designed to supply
free timber to residents of
the, 13; greater portion of
present standing timber as
¥9czltcd in the, go; possibil-
ities for recreational arcas
the, »8; water as invaluable
to the, 83; national {orests
as chiefly located in the, 199

West Coast Lumberman, The,

184

srant by McSweeney-M W

g . Y €e f)" c- estern Pacific Railway, 114

Nary Law, 169; as cooperat-  West Virgini " mana nr
rgiia, as managing

ing in study of weather
changes indicating fire dan-
ger, 176

Weeks Law of 19171, as pro-
viding for purchase of land

fqrcsts through Game and
Fish Commission, 204

Wheat, George C., on inability

Og paper industry to move,
2

for forests
on watersheds of  Whi
: iite, Stew
navigable stre . e art Edward, 21
ams, 86; as  White Mountains, 78; la;u] for
b

protecting  watersheds  of
navigable streams from fire
b

97
Weiss, Howard F., appendix

national forests purchased in
t:c, 86; prospective pur-
chases for national forests in
the, 105

225; on future u i
ses of wood  Wisconsin, as assuming lead

Index

i forest industry in 1870,
21; as enacting forest fire
law, 92; as maintaining a
Conservation Commission,
206; forest utilization i,
appendix 225 f.

Wood, as in great demand
about early mining settle-
ments, 12; Timber Cutting
Act as intended to give west-
ern settlers free, 13; future

of forest industry as promis-

ing increasing empbhasis on,
as raw material, 29 Mere-
dith on man as unable to
live without, 47; a8 univer-
sally possessing useful prop-
crties, 48; qualities of, 49 £
contemporary misplacement
of supplies of, 53; analysis
of requirements of various
industries for, 54 57 f.; dia-
gram of pulp and chemical.
products derived from
table showing the prif
pses of, cu%

nual requirements of, 595
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forestry practice as only as-
surance of future supply of,
66; National Lumber Manu-
facturers Associatian as pro-
moting campaign for in-
creased use of, 67; Burbank
a5 increasing production of,
by crossing species, 68; see
TIMBER

Wood alcohol, 26

Woodland Park, 120

Woodland Working Circle,
118; logging as carried on
in the, 1205 management
plan for the, 121 f.

Wyoming, as POsSes
state forestry dep

207

sing no
artment,

YALE University, 0 87;
School of Forestry estab-

lished at, 190

arbook of Agriculture for
37 _
orest Service as i
studies of, 170
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