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FORESTRY FOR FARMERS. 

The following five chapLers have been wt·i tten wi l,h !,he view or aiding 
fa rmers who own small Li mber tracts or wood lots, or· whu wish Lo pla nt 
some part of t.beir land Lo forest. This cOLLntry varies so g t·eaUy iu soiL, 
climate, and flora that it is only possible, within the I imits assigned 
fo1· the prescn t discussion, to outline general principles everywhere 
applicable. Nevertheless, wherever s uggestions have approx.i ruaLed 
the laying clown of rules of practice, t he write!' has had mainly in mintl 
the condi t ions pt·evalent in out·northeastem States. Moreover , for the 
reason already referred to, l imitation of space, it has not been possible 
to gi ve more Lhan <t compreh eusi ve view, wi Lhout much detail. 

Tho s ucceeding chapLe t·s s hould be t·cad co nnectedly, as t~ boy at·e 
more or less intcrdcpcnclent. T he firsL treats o( Lb e behavior of a 
forest plan t ; t he second, of t.ho pt·inciples whi cll s hould gni<le tho 
!)Ianter in seLtiug a crop; the t hird, of the ma nner in which a ua tural 
forest crop should be p roduced ; tho fourth points ou t how Lite crop 
should be ma naged afterwards in order to secure the best resnl Ls in 
quantity and quality of mate rial; while the fift h ehapLer is devoted 
to a eont:~icleration of the relation of forests to fa,rrns. 

1 . HOW TREES GROW. 

Trees, like most other plauts, ot·igiuate from seed, bu ild np a body of 
cell tissues, form foliage, tlower, aod fruit, a,ucl take up l'ootl ruaterial 
from the soil and <tir, which tbey convert into cellulose autl other com­
pounds, fi·om which all t lreir parts a re formed. They rely, like other 
plants, upon moisture, heat, and ligh t as the meaus of pcrformiug t he 
fuu ctious of growth. Yet there are some pecul iarities in t lie ir behav­
ior. tlieir life and growth, wllich r equire specia l atteution on th e part of 
a tree grower or forest planter, aucl these we s l!all brietly discuss. 

FOOD MATERIALS AND CONDITIONS OF GROW'L' H. 

Trees derive t lleir food and solid substance in part from the air and 
in part from the soil. The solid part of their bodies is macle up of 
cellulose, which consists largely of carbon (44 per cent of its wcigut), 
with bydrogen a ud oxygen added in almost t he same proportioHs as iu 
water. The carbon is derived from t ile carbonic aciu of the ai.r, which 
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enters inLo tile leaves and, under tbe influence of light, a.ir, an1l wat(\r, 
is thoro decomposed; the oxygen is exhaled; the carbon is rctaiued and 
eomuiucu with elements derived from t he water, forming compounds, 
:-;nell as starch, sugar, etc., which are used as food materials, passing 
tlow•_• Lhc tl'ee through its outer layers to the very tips of tbe roots, 
makut~ new wood all aloug the branches, trunk, and roots. 

'fbi s process of food preparation, called "assimilatiou ," cau be car­
ried 011 on ly in tlte green parts, and in these only when exposed to light 
a.ntl <tLr; lt cnce foliage: air, a nd light at tbe top are osseuLial prerequi ­
sites for trco growth, and henee, other conditions being favora.ule, the 
more foliage aml the !Jetter developed it is, aud t he more light this 
foliage ha~ at its dispo::;n.l for its work, the more vigorously will the 
tree grow. 

In general, therefore, pruning, since it reduces the amount of foliage 
reduec:-; also, for Lhe time, the amount of wood formed; and just s~ 
s lw.Uiu g, reducing tl1e activity of foliage, reduces the growth of wood. 

SOIL CONDITIONS. 

lt'rom tho soil trees take ma,inly water, wl1ich enters tlt rough tbe 
l'OOt~ aud i ~ C<:trt"iCtl t ltrougl1 the you nger part OL the tree to tlle leaves, 
Lo l>o use1l i tt IXI.I't on iLs passa.ge for food and wood forma.tion and in 
parL Lobe g iven 11p to the ai r hy transpiration. 

Iu a vigorously g rowing tree the solid wood s ubstance itself will COli· 
tain half it:-; weigllt in Lite form of water chemically combi ued, au<l tbe 
tree, in add iLion, will contain from 40 to G5 per cent and more of its dry 
weight in water meclt:.wically or "hygroscopically" held. 'l'his last, 
wlten Lite t ree i :-; cut, very largely evaporates; yet well-seasoned wood 
still cont~tins 10 Lo 12 per cent of such water. Tho weigllt of n, green 
Lrce, a pine, lor instauce, is made up, in round numuen;, of about30 per 
cent or carbon aud 70 pcr.cent of' water, either chemically or l.J ygroscop­
icall.Y ltehl , while a birch contains a still larger percentage of water. 

Tltc largest part of the water whicl1 passes through the tree is trau­
spire<l-i. c., giveu o.ti to the air iu vapor. The amounts t.hus transpired 
during tl1e season vary gre:.ttly with the species of tt·ee, i ts age, tlJe 
amount of ft1liage at work, t he amount of light at its disposal, t!Je cli­
nmtic coullitions (rain, temperature, winds, relative humidity), a nd t!Je 
sea-son. 'fhcse atnottnts are, .l.towever, very large when compared with 
Lhc quautity retainctl; so tlmt wl.Jile an acre or fot·est may stOl'e in its 
t.rces, say, J ,000 l)Ountls of carbon, 15 to 20 pounds of mineral sub­
st:wcc~, ~tu tl 5,000 pounds of water in a year, i t will have transpired­
Laken up fmm t !Je so il :.~ntl retuTned to tl1e air- from 500 000 to 1 500 000 

' ' l 
pouutlK of waler (oue-quartcr to one-half as much as agricnll.ural crops). 

lVli lt Cral tmllstauces are taken up only in very s mall quantities, nud 
these arc uwstly the commoner sorts, such a-s lime, potash, magnesia, 
and 11 i trogeu. 'l'IJese arc card ed in solution to t he leaves, where they 
;ue usctl (a::~ !Jet"haps also ou their pas~:;age through the tree), with a, 
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part of tlle water, in food preparation. The main })aJ:t of the mineml 
substances taken up remai ns, however, as the water trauspiros, in Lhe 
leaves and yotmg twigs, and is retru·ned to the soil wllen Lhe leaves 
are shed or when the tree is cut and the brush left to uecotupoKc and 
make humus. 

Hence thfl improvement of tbe fertility of the soil by wood cro ps is 
explaiued, the minerals being returued in more soluble fom1 l~l tl1e soi l ; 
as also the fact that wood crops do not exhaust the soil of its miuerals, 
provided the leaves a.ml litter arc allowed to remaLil ou tlte grouml. 

For t his reason t!Jere is no necessity of alternating wood CI"Ops, as 
far as their miueml needs are concerned; tbe sawe ki nd of trees can be 
grown on the same soil continuously, provided the soil is uot allowed 
to deteriorate ii·om other causes. 

As the foliage can perform its work of food assimilation only when 
sufficient water is at its disposal, the amount of growth is also tlepeudent 
not only on the preseuce of sufficient sources of supply, but also ou the 
opportn.nity bad by the roots to utilize the s upply, and th is opportunity 
is dependent u pon the condition of tl.Je soil. If tho soil is cowi•act, so 
that the rain water can not penetratere.1.dily, autl runs oil· superficially, 
or if it is of coarse grain and so deep t lt at tue water rapit.lly siuks out 
of reach of the roots and can uot be drawn up by capillary action, the 
water supply is of no avail to the plauts; but if tbo soi l is porous and 
moderately deov (depth being the distance from the surface to Llle illlpen­
etmble subsoil , rock, or grouucl water) tlle water not only can penetrate 
but also cau readily be reached and taken up by tho roots . 

The moisture of tl.Je soil being the most important element. in it for 
tree growth, the greatest ~Lttentiou must be given to its cont'ervation 
aud mosL advantageous distriuuLiou through the soil. 

No trees grow to t.he best advantage iu very dry or very wet soil, 
although some can live aud almost thrive in such uufavoraulo sitm1· 
tious. A moderately but evenly moist soil, porous and deep euough or 
fissured enough to be well drained, aud yet of such a stnlC'.ttLrc that 
the water supplies from the tlept.hs can readily be drawu up and be­
come available to the roots-that is t lle soil ou whiclt all trees grow 
most thriftily. 

Tbe agricult udst procru·es t his condition of t he soil as far as possible 
by plowing, drainage, and inigatiou, and be tries by cttltivatiug to 
keep the soil from compactin g again, a~ it docs mttler t.be influence of 
the beating ra in and of t lle chyiug out of tl.Je upper layers by sun aud 
wiutl. 

Tlte forest grower can not rely upon such methods, because they are 
either too expensive or entirely illlpracLicable. He may, iudced, vlow 
for llis first plauting, and cultivate the young trees, but iu a few years 
this la.st operation will become impossible aud the eflects of the Jjrst 
operation will be lost. He must, therefore, attaiu uis object in another 
manner, namely, by shading and mulching the :soil. The shadiug is 



6 

done at first by planting very closely, so that tl1e ground may be pro­
tected as soou as possible from s un and wino, a ml by mainta ining tho 
sbade well throughout the periotl of growth. This shade is maintained 
if uecesmtry, by more plan t ing, a nd iu case the main crop iu Jatet· Jif~ 
th ins ont iuoruiuately iu t be crowns or tops, or by the accidental death 
or trees, it may eveu become tl esiral1le to iutrodtlce au undei'I.H·nsh. 
Tb~ tuulcbi ng is done by allowing tlte Jalleu leaves a ud twigs to 

remam a u(l decay, and form a cover of rich mold or humus. 'l'I.J is pro­
teutive cover pet·tnit..,; Lb e rain and snow waters to penetrate without at 
t he sa1 ne time coutpttctiug the soil, keepiug i t g mnular aud in best 
contl itiou for conducting water , and at the same time preventing evapo­
ration at t ile surface. 

'l'l.Je soil moisture, therefore, is best maintained by proper soil•cover 
which, ltowcver, !s needf-ul only iu naturally dry soils. Wet soils: 
al tltoug lt s upportm g tree growth, do not, if constautly wet produce 
satisfactory wood crops, the growth being very slow. H ence they must 
be drai ned a nd Lheit· water level Stlllk below the depth of tlte root 
:,;y::;telll. 

Jrri gation i1:1 generaJly too expensive to be applied to wood crops, 
except perhaps in tho a l'id regions, where tLe benefit of the s iJelLer belt 
may wrtt:ra n t tbe expe nse. 

ALtenLion to favol'able moisture conditions in the soil requires the 
selection of suclt kinds of tr-ees as shade well for a loug time, to p lant 
closely, Lo protect t he woody undergrowth (but uot weeds) aud to leave 
tl te lit.ter ou tbe ground as a. ntulch. ' 

Dill'crcnt species, to be sure, adapt themselves to different degrees 
or soil 1uoisture, a u<l the crop s hould t iJerefore be selecteu wit lt refer­
euce to its adap tation to available moisture supplie~:~. 

W hile, as st:J,ted., a ll trees tbl'ive best with a moderate and even supply 
of moisture, some cau get along with very little, like tlte conifers, espe­
cially pines; oLhers eau exist even wi th a n excessive supply, as the bald 
cypresR, honey locus t, some oaks, etc. Tile cli mate, however, must also 
be considered iu tl!is conncctiou, for a tree species, a lthougiJ sncceed­
i11g well euon glt on a dry soil iu au atmosphere wl1icll does not req uir(' 
much transpiration, may not do so in a drier climate on the same 
soil. 

lu the selection of different kinds of trees for differen t soils the 
' water coudi tious of tho soil should, the refore, determiue t he choice. 

LIGHT CONDITIONS. 

'l'o insure the largest amouut of growth, full enjoyment of sunlight 
is needeu. .But as light is almos t alway. accompanied by heat and 
relative drynes: of air, wllich demands water from the plant, and may 
iucrea,:se transpiration from the leaves inordinately, makiug them pump 
too hard, as i t were, young seedlings of t ree species whose foli age is not 
built for such strains require partial shading for the first year or two. 
The conifers belong to this class. 
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Iu later life the light conditions exert a threefold influence on tho 
development of the tree, ltamely, with refereuce to soil conditions, 
with reference to form development, and with reference to amount of 
gro,vth. 

The art of the forester consists in regulating the ligh t conditions so 
a to secure the full benefit of the stimulati ug e ll'ect ot' ligh t on growtlJ, 
without its deterioratiug influences on the soil and ou form develop­
ment. 

As we have seen, shade is desirable in order to preserve soilmoistut·c· 
"ow, wltile young trees of all kimls, during the" l>rush " stago of devel­

opment, have a mther dense foliage, as they g row older tiley vary iu 
habit, especially when growing in the forest. Some, li ke the ueeclt, 
tJte sugar maple, the hemlock, aud t he spruce, keep up a tlense crown; 
otherfl, like the chestnut, t he oaks, t lte walnut, t he tu lip tree, and the 
white pine, thin out more aud more, antl when fully grown have a much 
Je ' den e foliage; finally, t Lere are somo wlticlt do not keep up a douse 
shade fot• any lengtlt of time, like the black and l toney locust, with 
their small, thin leaves; t he catalpa, with its large but few leaves at 
the encl of tbe brauchlets only, a,nd t he brch, with its short, sca.ttered 
bunches of needles. So we can establish a comparative sc:1.le of trees 
with reference to Lhe amoun t of shade which they can give contiuu­
ou: ly, as densely foliaged a nd th inly foliaged, in vttrions gra.dat,ions. If 
we planted all beech or sugar maple, the desiral>le shading of the soil 
would never be lacking, while if we planted all locust or c:tLalpa t he 
Still would soon reach the soil aucl dry it out, or permit n, growtlt of 
grass or weeds, which is wot·se, because Lltese trauspiTe :,;til lla.rgcr quan­
tities of water thau tbe b£we ground evaporates or au undergrowth of 
woody plants would transpire. Of course, a ueusely foliaged tree has 
many more leaves to slted than a tlliuly foliaged one, a ud t berel'oro 
makes more litter, wh ich increases t ho favorable mulch covet' of t he soil. 
Another reasou fot· keepiug tllo ground well shaded is t hat the litter 
tben decomposes slowly, bu t iuto adesi t·able humus, whi~h a.cts favora­
bly upon the soil, wbile if t he litter is exposed to light, a.11 utule::;imblc, 
partly decomposed '' raw" buntus is ap t to be fo rmed. 

Favorable soil condit ions, then, requi t·e shade, while wood growth 
is increased by full enjoymen t of light; to ~:~atis(y both reqniTements, 
mixed planting, with proper selection of shaue-eudnrin g a nd ligbt­
needing species, is resorted to. 

As the differen t species afford shade in different degrees, so they 
require for their development different degree· of l ight . Tile deuse 
foliage of the beech, with a large number of le~wes iu tbe intel'ior of 
the crowu, proves that t lt e leaves cau exist aud pcrt'orm their work with 
a small amount of light; the beech is a s ltaue-eudurin g tree. Tile 
scanty foliage of the b irches, poplars, or pines shows tl~<tt these a re 
ligltt-needing trees; hence they a,re never found under· the tlense shade 
of the former, while t he sltade-euduring cau develop satisfactorily 



rnrdcr the light s iJade of the thin-foliaged kinds. Very favorable soil 
C<JlHlil,iom; increase the ~:J IJ ade eudurance of the latter, aucl climatic 
cmrdiLions also lttOili(y their relative position in t ire scale. 

All tree~ ttl timat;cly thrive bes lr--i. e., grow most v igorously-in tbe 
full enjoyment; of lig lt t, bnt their energy then goes into branching. 
Crowded togetiJer, wHh tl•e s ide ligh t cut oil~ the lower lateral branc l1es 
soon die awl Ji..Jl, wlr ile the wain energy of growth is put into tiJe 
shaft a rul tire lteight growth is ,c:; timulated. Tile denser s l:tade of the 
sha<lc-entluri11 g kinds, if placed as ueighbors to light-11eediug ones, is 
mo~;t eiTective iu produci11g tl1is result, provWed t hat the ligut is not 
en!; oil' at t iJC top; and tlnts, iu practice, advantage is t aken of the 
relative reqniremeuts for l iglJt of tbe various species.• 

T IJC forcsl;cr finds in close p lanting and in mixe<.l growth a means of 
sccm·iu g tall , clear t;nullcs, free from knots, and he is able, moreover, 
IJy lH'O[>Cl' regulation Of light COnditions, to influeuce the form develop­
HlCilt1 a r11l also Lbe <ltHtlity of llis crop, since slow growth and rapid 
g-r·owth l)l'o<luce wood of diiJerent character. 

Tltc•·e nrc SOlli e species which, a lthough light foliaged and giving 
cmuparaLivc ly little s hade, are yet shade euduring-i. e., can Rubsist, 
althoug- h not develop favorably, umlor shade; Lhe oakR are examples of 
Llti ~> kind. Othcr.s, li ke the black cherry, bear a deuse crowu for the 
ti n;t. twcuty year;.;, perhaps, seemingly indicating- great s hade eudur­
ance; uut t he fact tl1at tue species named soou clears itself of its 
untnc1ws au(] fiually has a th in crown, indi cates that it is light ueecliug, 
t iro ugh a gooll s ltader t<n· the first period of its life. Others, agaiu, like 
tire cal.alpa, wbiclr is iihady and shade en during, as the cUfficulty with 
wlrich it clears itself indica,tes, leaf out so late and lose their foli age 
so cady that t l.l cie shad ing value is thereuy imp~tired. B laek locust 
and honey locus t:, 0 11 l.l•e othm· lmnd, leave uo doubt either as to tbeir 
ligh L-1recding or t lreit· iuferior s l• ading q nality. 

That Roil conditions aud clima,t.ic couditions a'so modify crown devel­
OJ>III CIII. and s hade onduntnce has been well recognized abroau, but in 
our eoun t1·y this inUncnce is of mnch more importan ce ou account of 
the g reaJ, variaLion in those conditions. Thus the box elder, an excel­
lent sh:1<ler i 11 certain portions of t lJ e "Vesb, is a failure as soil eover ill 
otlrors where it 11Cver t lr e1ess will g row. 

We sec, t lleu, tlu1t in detenuining tbe suading value as well as the 
shade eudurauce of ouo s pecies in comparisou witlJ another, with refer­
ellce to forestry purposes, not only soil and climate but also tho char­
acter of Loliage aud i ts Jcugtl1 of season must be consiuered. 

''l'llis relation of t!Jo llill'ereut species to varying light contlitious, t heir compara.­
ti vn s ho,d iug valu<) ltud si.Jado oudnrauce, is one of t ue most i]l]portn.nt facts to ue 
o!Jse•·ve<l a nd llt,iliw•luy ti.J e fores ter. Em·opean foresters have done this, !.Jut since 
they l~;ul Lo deal with oul.y a fe w spec ies aud over a limited ten itory, they could 
quit;o re:trlily clas~ i(y their· t.roes w iti.J reference to their shade endurance, and take 
it fur g ranted t lmt s lJnlle eudurance and density of foliage or shading vnlue wore 
n• oro <>r less identical. With oru· g1·eat wealth of useful species it will ue uecessary 
and profitu.IJle Lobe wore exact in the clas:;ificatiou. 
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PHYSIOLOGY OJ? TitEE GROWTH. 

, d folia ·e arc the main li le organs of the 
As we have ~:;een, root au ,g to carry t he crowu upward and 

tree. 'fhe t rnnk allll branch~s serve , . or·der to prepare the food 
expose it to the light, which lS necessarydl~lso as conductors of food 

" th lurne of the tree, a n f' tl :md increase e vo t d foliao·e. A. large part o 1e 
. l . d down between roo au "' d tors matena~'<upau . . t bilit tothetree,servc onlyascon uc 

roots, too, aside from grv'.?~ .s anl t~e youngest parts, the fibrous roo~, 
of water and food mateua ' o . y to take up the water aud mm­
beset with innumerable fine hairs, sterveoot hairs and young parts are 

h il These fiue roo s, r ' h a 
erals from t e so . . . e root s stem. A tree may . ave 
therefore the essm~tial ~ortwu.;;:mth et if t~ young parts and fib rous 
fiue vigorous-lookmg root sys ' y t biclt they readily do-some 

' t If or allowed to dry ou ' w te 
roots are cu o ' . b l ing their power to take up wa r, 
kinds more so than others-thmc y . o~ . L)le moisture and tempera-

. to d' Uouervcry 1avma 
s nch a tree IS apt re. . ld , ts may throw out new sprouts and 
tme couclitious, however, tue? IO: ecies like the willows, popln.rs, 
replace the fibrous roots. ~ome p bl ' f doin <r so. A ll t rees tlw.t 

t '· a ·e espeCially capa e o "' . tl locusts, and o uers, c r . this capacity of rencwmg te 
"transplant ea.sily" probably possessb' t ~drying out. But it may 

ilil or else are less su ~ec h. 1 d. 
fibrous roots rea y, t th t most transplan ted trees w rc I Ie 
be stated as a probable fac a the fibrous roots have been cm·· 
soou a.tter the planting .do so becanlse h ave been allowed to dry out on 

11 · t · km g 'l p or e se , 
tailed too muc m _a . : r.' ·est to the place of p lant ing; t hey were 
tile way from the nmsery or ore i£ pines spruces, etc.-are espc-

d db ~ e being set on ei'S- ' . t 
really ea e or · t' 1 ·md apples will, in tlus resvec , cially seus i ti ve ; maples, oaks, ca .,~ pas, ' 

staml a good deal of abuse. fi t 1 foremost care of tlH:l forest · t · lautiug the rs ant 
lienee, m ransp ' . . tl 1 >ast iujury. is tile pwper 

grower besides ta.kiug the saphug up ':' t e; 
' . t fibers "1gaiust drying ou . Protection of rts roo . c , • 1 t' ·s t aken up hy the roots 

'th th mmera.ls m sou wu, 1 t 
Tile water, wr . e • bl t " o roots to act t !Jey mnR . . , gb but to en~~ e u • 

wheH the smlis wm m enou ' . . eel mostlythroug1r the outer, 
be closely packed with the soil. It IS couvedyof root trunk a JH} br~~llches 

. . layers of tile woo ' ' ' . ,
1 which a.re the youuger,. der ihe influence of hglJt anu 

H ·ts we have seeu, un ) b 
to the leaves. ere, < . • 1 d . part combined wit h t.be cat· on 
heat it is in large part t raus plrec au m h ' h serve as food materials. 

. . d , surrar etc., w lC • 

1 into orgamc ~ompouu :s, f i ~to 'the branch let, and down through t •e 
These travel ti·olll the lea t ' of the root form in g new wood 

I f the tmnk to the very Ips ' d fl s 
outer ayers o b' h lengthen into s lloots, leaves, au . ower ' 
all the way, uew buds, w lC. 1 . . therefore the rootR need the tl t To h ve an( o10w, ' 
aml also uew roo e s. . t ; the leaves ueed t ile water sent u p food elaborated in the leaves, JUS a 

from the roots. f t sy"'tem and crow n, which must lJe h · t -dependence o · roo " " t 
Hence t e m ei t . o· At ]eaRt, the root system mus kept in proportion wueu transplan m,. •'. 

be suilicieut to s upply the uceds of tb~ crown . . 
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" SAP UP AND SAP DOWN." 

The gt·owing t ree. in all its parts, ill more or less sa.tumted with 
water, ~tlltl as the leaves, nuder the iuflueuce of suu and wind and 
atmospheric couditious generally transpil·e, ue\v s upplies are taken in 
through t he roots ami conveyed to the crow11. Tllis moveJUent takes 
place eve11 iu wiu ter, in a slight degree, to supply the loss of water by 
evapomtio11 from the branches. I n t he g r·owing ' cason it is so activo as 

0 
0 

t 
ri . t . 

; 

0 

~ to become noticc.'l.ble; hence 
:u:~ j' the sayiug that the s~tp is 

" up,» or " rising," aml when, 
toward the end of the season, 

•••••• Lire movement becomes less, 
Ute s~tp js saitl to be "tlown." 
But this movement of water 
is always UlHVaJ:d ; hence the 
notion that t here is a s tream 
upward at oue season a nd in 
one part of tho tree, and a 
stream dowrnvar·d at another 
season aud perhaps in a u other 
part of tlto tree, is orroneot1s. 
Tho downward movement is 
of food mat-erials, aud tile two 
movemeuts of water upward 
:wd fooddownward ~'tkeplace 
!limultaneous ly, and depend, 
in part at least, one upon the 
othet·, t ile food being carried 
to the young parts, wherever 
required, by a process of dilfu­
sioll from cell to cell kuowu as 
"osmosis." 

Tl!cse food materials are, 
by the life pmcesscs of the 
active cells, changed in chem­
ical compositiou as need be, 

1•'111. 1.- Ph,\'olniOj.:irll l iiiiJ>OrL~nce of 11illere nt. pnrl8 o ( ft'Olli SUgt1,('1 which iS SOluble, 
rl1ofrN,; puth\\t\,\t't,f'\\n lernrul fuo.lmnterin.ls . (&:ho- · L • h b ' 
mnl k.) Ill OSIIlHC , w ICh isiusolnble, 

and uack into sugar, and com­
bined with nitrogeuous substances to make the cell-formiug material, 
protoplasm (fig. 1). 

Iu the fall, when t l.r o leaves cease to elaborate food, both the upward 
a nd t be downward movement, more or less simultaneously, come to 
rc~t (t ile s urplus of food materials, as starch, and sometimes as sugar, 
belllg storecl for t he winter in certain cell tissues), to begin again situul­
taucously when in spring the tempemture is !Jigh enoug ll to reawaken 
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activity wbeu the stored food of last year is dissolved a nd Rtartefl on 
i ts voy~:ge. 'rbe exact man ner iu which tl!is movemoutof wa,tcr upward 
antl food materials dowuwanl takes place, and t he forces at work, are 
not yet fully uuderstood, nor is there absolute ccr t.'tinty as Lo t ho parts 
of tbo tree iu wh ich the movement takes place. lt appoarR, however, 
that wldle all tho so-called " sapwood " is capahle of coudHcLi ng water 
(tile heartwood is probably not), the most, activo ~ovowent of b?tll 
water and food materials takes placo in the cambr mn (the growmg 
cells immediately beneatll t he bark) aud yomrgest parts of tile b;u-k. 

Tl!e deduction · from these procPsses importaut to Lbo vlautcr a re : 
That injury to tl1 e living bark or has t means injury ~~ growLh, if ~10t 
destruction to life; that during t he p eriod. of vegeLa,twn trarHiplautmg 
can b e uono ouly with gre<Lt cantiou ; that t ho host time to move trees 
is iu tl.lo fall w heu the leaves have dropped and t he movomcu t of water 
all(l footl 111~tcrials h as mostly ceased, or ln spring, b efore Ll1o move­
men t begins again, t he winter bein g objectionable ouly bec.'tuso of _tile 
diUiculty of work ing the soil aud of keepin g .the roo~s pro~~d a?amst 
fro!it . .All Lbings considered, spring plautrn g, ucfot·o actrvtty 111 t he 
tree has hegun, is tl!c hest, although iL is not impossible Lo plaut at 
other Limes. 

Pl<.OGRESS OF DEVELO L'MEN'l'. 

Like tho whertt or corn phm t, the tree seed require as conditions for 
sprouting sufficicut moisture, warmth, a11tl air. Tree sccd t-~, ltoweve~, 
difl'cr from grain in that most of t ho kiuds lose their vower of germt· 
uation easily; with few oxceptiom-1 (locust, pine, spruce), they cauuot 
be kept for itny Jcugtb or time. 

Tlle first leave~ fo•·wccl often difl'er essentially iu Rhapo from those of 
tho mature tree, whicll ruay C<tU8e their beiug coufonntlod with otl1er 

plants, wc<.'.dR, etc. . . . . 
Tho littl<-' seedlings of m~~uy, cspecinlly Lhe conifers, ;~re q tu to delicate, 

and remai n very swall Llte first season ; lhey need, t.hct·elore, the p.ro­
tectiug shrule of mother t rees, or art i(icial slmd in~, and al.·o. protectiOn 
against weeds. The amouut of light or ~IJade ~rvcn rcq~•re~ careful 
regulation for some of tbem ; too wuch lrgh t n.ud hn<t~ ~vrl l ltd~ t l1em, 
aml so will ttiO much shade. Tltis accounts for t ho hulure ot mauy 
seeuliug~ thnt spring up iu the virg in forest. . 

The planter, thou, is required to lwow the natnrc atH.l . thc.ueeds o{ 
the vn,rious Jd nds of seeds and seedlings, so as to prov ul o hwon~blc 
comlitious, when he will avoid sow iug in t ho open fie ld such as require 
tile care wbiclt i t is impracticable to give outside of tho unrset·y. 

GROWTH lN Ll<:NG'l ' fi AN.U ltAMlF IOA.~' lON. 

W hile Lhe !>talk of wlleat or coru grows for one season, exl1austs 
itself in seed p t·oductiou, and then <lie::;, tbo t ree t\outintteH to grow 
from season to season, iu leugtl! a!:! well as in thic!~ ness. The growth 
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in lou.gt..h of shaft an d branclJes proceeds from b <1 

cell Ll x~;ues, wllicll cau subdivide and leug t..ll cn iu t~~ :;1~~~:e. ~tp ~~ 
a.~ make leaves. 'l'bese buds arc forwed dnriu . , . . ' ' ,L we 
wmtt•r begins contain embryo leaves more or ~s!u~~ue~ , ctnlu wbeu 
lite proltwliu~ cover of scales (lig ·~') \VI ·. ve.ope(' uuder 

,. 
1
, . • • • • 1rn sp1'111g stmmlate;; the 

youug I' aut Lo n<lw aciJ VIty, t lu· bnds swell , shed t hei r 

tend Ll• cir ('Clis, increas ing tl•cir muuue•· 
by subdivi s ion, and thus t he leaves ex­
pand, and the uutl lt•ngtheus into a 
sl•oot anu I wig . J)urin g the season n ew 
b uth; ;u·~ fo•·mc•l, a nd tl•e whole ]lroee!>il 
repeals 1 Lsdf from ye·:..r Lo yeaJ· . . . . ·• • , g tv111g 
r•se lo the mlllification and beigl•t 
g rowth of Lhe t 1•1•1• 'J'bo cuu b d b . ' . u s C1 1Jr>' 

s 

scales, dis-

.11 

g 

s 

mostly. stm~•gnr rtlld better develope<~ 
tl•c ma••• :txJ:-; of Lt·ec o•· brn.nch incl·cn-ses 
UIOI'e l' 11 II ~· .... a: 11"'1" ul' IIIOJtl<• . A. luugil lllliual 
b j ~tj)')( y JaU t!Je r est. _AIJ tlJCSQ ·~CIJun !hrOII):Jo Lip uf a llmplo fiVijr 

ll( s Ol'lg lllal 0 fi'()IJJ tile youuge8t, t·e ·· Lral u. 1'1111 hut) , • • lnt••r:tl Ulotlo ; I, ·l·nr~ u f 
pru·t < f (I } 1 IPn \' e.& ,.,. l:t&L ~t'R&tm. II. c•·t•a1't Nt·t·tiou 

' I II' li JOOl, t 10 pith, 1\Ud IJ enco ~hrou;:h e1ul bwl, •lwwwg fvllle•ll~nn•s 
\V)~(.)J1 t f10 t ree g'I'O\VS iiJ thickness, CIJ Ve). Ill <:ourernmJ 8!'0 ieo ourroll rHlinft thoru. 
op•ng- luolJal;e of Lhe limus t lwir . . 
be lr:u·P<l 'l' l!is . 'I ' COllllec:twn With Lho pilh can a lways 

. Is "•e us ual manner of uu l fo . t' . . . 
so-callt•tl ":ul veutitious" lJ 1. . b f, t 

1 ma IOU; 111 addttwn, 
Wrm d ill lalcJ·life W)J.JC)t ni·Ue( S Itnay 0 Ol'llled ft'Oill t JJO you ng living 

• •• no connected ·· t l tl! · 1 S 
are Llwso which develop iuto sprouts fron1 Ll!:J s t• e pt~.·· Inch buc~s 

Ulllp WuOil t 10 tree IS 

culi: al~o those wl1ich give rise to what arc known as ((water sprouts." 
Many bud s, althongh formed, n.rc, however , not rlcveloped a.L once, and 
perht~ps not at all, especially as t he Lreo grows older; thesl) either die 
or rema in ((dorma.nt," often for a hundred years, to spriug inLo l ifo 
when necessary (fig. 4). 

The fn.ct that each ordin:try limb s tarts as a bn<l from tho pith is an 
imp01tant.. one to the tiJUlJer gt·ower; it explains kncoLty Limber anrl 
giveR him ti i.J e hint that in ortler to obtaiu c lear Limuer Lho br:\uches 

1n 

1n 
Flu. 4 - llorutnut hml. E , on a 12-yt·ar oM hrnll\~h or 

lrccd1. 'l'llu 01111 l• sUll cnpalolc or <l~v~lopmonL 
nmll• ~oroocct~d -.iLb Lhe pith, rn11•, or Lltnswru by 
a. floo trn•·o of J>iLb, S. 

first formed must be soon removed, 
eithrr by t he knife or by !)roper 
s l.w.diug, which ki lls the branches and 
thns " clears" the shaft. 

The planter has it also in hls power 
t..o influence the form development of 
tho tree by removing some of t he 

11'111. G.- Sertion tbrou~h f\ J2.yc.m· "'" :tlt'111 
uf be('ch, sho\vln~t mn.nuf\r nf ~~ ~~~t awl limb 
furrnnttuu. n, tlurmn.nt. hutlH; b, lbt•iL· tr:u o 
uf pllh nx leu•liug lo thn pith uf' tho s l .t\ 111 ; 

c, a JlmiJ whkh td:\ri~Jtl t\\u yt-.arM ng:t> fru111 
u, •lortun••t hud; rl, uorn1nl lin1U : r, n. li111h 
•lead for 1"0111' yrnii"H; f, a<l vuuti lio11• uml•. 

bud ~, giving t hereby better 1·h.ance t..tJ Lho ro111ain ing oues . '!'his 
prunlug of buds is, where practicable, often bettor practice thau tho 
pruniug of limbs. 

S ince t he t ree does not grow in Jeugt,h except by its buds it is evi­
deut t hat a. limb wl ticll started to g row aL the boight of 6 feet has its 
uase always G feet frOilt the g rouud, and if a.llowetl lo g row to s ize, 
JliUSt be SlUT OmHh'tl by t ho wood which accumulatRs on the ma in ~tom 
or truuk. If a limb is kilh~tl nurl broken oiT early, only a slender stub 
compose<l e nLirely of rapidly deca.yiug sa.pwoocl, is left, occn.siouiug, 
therefore, only a small defect in the h ear t of tho t ree ; but if left to 
grow to cou sidera.ble age, the l.Jasc of Lhe limb is incased by tho wood of 
Ll.le s t e111, which , wheu t ho t ree is c ut into lLLml>er, appears as a. knot. 



14 

T he louger the limb has been allowed to grow, the fa.1·tlt er out i~ the t im­
ber knotty and tlw thicker is t l1e knot. If the limb remained alive, the 
knot is "sound," closely grown together with the fibers of the tree. If 
t l1e limu tliecl off, the r emaining stub may bel1 ave in different wa.ys. In 
pines i t will be largely composed oClJeart wood , very resiuous <LLHl dura· 
b le; i'loparaLcd from t.he fiber ::; of the overgrowing wood, it forms a 
" loo~e" knot, which is apt to fa ll out of a boat·d, leav ing a Lole. 

Iu bn>acl-leavell tn•cs, where uo res in assist.<; in the p rocess <'f ltcal­
~~ g·, ~~~~ ~tnu i ~ apt to decay, n.ntl Lhis decay, ~ ·a u sc1luy tLe growth of 
fn11 g·•, IS apt to penotrnte into th e t ree (fig. 6). Tu pnrk:-; a11fl orchanls . . , 
JH'UIIIug 1:; resorted to, ;tnd the cuts a.re painted ot· tatTell to avo itl t iJ e 
tlecay. I n wcll-111a naged forests a.ud dense woods in general, the light 
i!; cut oil', tl•e limb is k illed wheu young a nd breaks away, t he s haft 
((clear s it:-;el f'," antl Ll1c sound truuk fmnisltes a goo1l grade of mate rial. 
1' ho dill(m.ltlce in development of t he bmuch system, whether in full 

l•'w. ti - St•f'1iuu tbruugh a partly •l•·tm~ctl k1111L 111 

oah \\ nn•l. U 1 \\QfH)t,f lhc.klt•Jt; bnntl c, WtH)Il•·nl-

enjoyment of light., in opeu stand, 
or wiLlJ Llie Ritlc light cu t olf, in 
den:-;o position, is shown in the 
accompanying illus tratiou (fig. 
7). 

Doth trees s tart al ike; t he one 
retains its braocLes, the other 
loses th em g radually, t he stubs 
being iu t ime overgrown; tinn ily 
the Recoud h as a clear sl1aft, wi t h 
a crown COli cent ra ted at tlte lop, 
"·hile t lt e firs t is beRet wit h 
brau chos and branch s tubs for i lis 
whole length ( fig. 8). 

Whe n ripped open lengt hwise, 
t lte in terior exllibits the condi-

l oo•ufllo<· ~l•• ooo<''l\'t•riu;.:tho wuoouoL Hlo:ul<•ol por !IHII, t i011 S lJOW 11 in fi gure 9 1 the dead 
ol•..-a j <••I W <HOI) ; hi<Wk par-I , 1\ Cl\\'i ty rcmaiuiug. partS Of t he knot bein g llldicatetl 

in lie;wicr :-;]Jading. Si nce the l>mnchcs g row in more or less r eguhLr 
whor ls, several knots, ~:>tumps, or limbs are met every G to ~4 inciJ es 
thnHig h t he c 11 t irc stem. 

HP11 ce, in liu·c~t plant ing, trees arc placed a nd kept fot· some t ime close 
t,ogctlJ er, ill order t.o decrea :-;e tho l>rauchil1 g iu t ile lower part or the 
LI·ee awl Uws produce <t clean bole ~tncl de~w lumber. 

G lWW'l.'Il JN TlUOJCNESS. 

'J'I1 e yo n11 g· Rcellliog :tntl the yo ung shout of t he older tree much 
rcst•.mblc in interior structure Llt at of a ny h erbaceous plant, being 
composed of a. large amount of pith, loose squarish cells, aud a few 
buudles of long fibers symmetrically distributed abou t the center , the 
whole covered wit h a t hin skin or epidermis. Ea.ch s trand or bundle of 
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fibers called flbro-v ascnlar (fiber-vessel) bundles, consists of two_ l~inds, 
namely wood fibers on the inuer side and bast fibers of dillereut 
struct~·e ou tl1e outer·side. Between these two sets of flbers, t lle ~ast 
and the wood there is a row of cells which form the re.•tlly a.cttvo, 
growing part' of the plaotlet, th_e ca~b~nm. _'1-'he cambium cell~ a~e 
actively subtUviding and expaodmg, gwmg ofl wood cells to .tho I~I te­
rior and bast cells to t lt e exterior, and extencliug at t he same ttme s tele­
wi se until at t ile end of Lhe season not only are the wood and ~ast 
portions increased in lines ratliating from the center, but tLe cawbmm 
layer, t iJe woocl cells, a nd t ho 
bast cells of ~tll t iJ e btmdles 
(scattered at the b<'ginning)joiu 
at the sides to form a complete 
ring, or ratller hollow cylinder, 
around tllo cent ral pith. Only 
here and t here the pith cells 
remain, i nterrupting tbe wood 
cylinder autl giving r ise to the 
system of cells known as metl­
ullru·y rays. The cro ·s section 
now shows a comparatively 
snmll amouu t of pit l.t and ua~:>t 
or bark a nd a larger body of 
~troug wood fibers. The n ew 
shoot at t l1e e nd, to be sure, 
l1as the same appearance and 
arrangement as tbo young 
plantlet had, the pitl1 prepon· 
dera t.ing, and t h e coutinuout~ 

cylinder of C~Lmbinlll , bast, aml 
wood being sep<Lratecl into 
strands or bundles. 

During the season, throu gh 
t he activ ity of tLe cmnbia l part 
of the uull(lles, tbcsamochan ges 
take place in tho uew shoot as 
did t.ho l)rcvions yea r in t bc Fw. 7.-Dovclopment in ""'I out or Lbo forest.. A, 

young tro.o aHko in lJoLh cMcs ; Rand 0 , s uccessi Ye 
young Seedling, W lt il0 at the etr.ges o f tree grow u ill tho opeu ; B ' Ollll 0', cor 

same time th e cambium in the li'spoo•liug slag<ll! of t ho troo g•:own in t ho forost. 
' N umbers refer to aunmll growth m h eight" 

yem·liug pa.rL also actively sub· . 
divides fOI'llling uew wood and ba.s t cells, and tllltS a secoml nu g, OL' 

rather ~ylitHler, is formed. The ca.mbium of t he youn g shoot is a lways 
a contimmLiou of th at of t lle r ing or cyliuder formed tho yea,r b efore, 
and t his camb ium cyl inder always keeps moving outward, so that at 
t he end of t ho seasou, when activity ceases, it is always t ho la.st minute 
layer of cells ou tb o outside of t,he wood, hetweeu wootl proper a ud 

~ ... 
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hark HIS _hero, ~uercfore, ti.Jat tile life of t lte tree lies, and any injury 
to Lire cambrurn must interfere witlt the gt·owth and life of t lte tl'ee 

The fin;t woo<l cell::) which the cambium forJUs iu the spring ar~ 
Ul:lna~y or n.l ways of::~. more open stmctu1·e, tlrin walled, and with a large 
~pcurng or _" lum~n," comparable to a blowu-up paper bag; so large, iu 
Iact, 1-iorucLunPs, JS the " hu11cn " that t he width of tl.Je cell s can be seen 
on a cro":-; S<J<:LiOI I wiLh the 11nkcd eye, as, for iustaucc, iu oak, a :>h, 
cltu, tile so-ea.lled "pores" are this open wood formed iu spring. Tile 

1•11 •. X 

:. eells, which are formed 

.. 
' • 

II 

' l t'f"O-K iu und llflf ur l,hu ftH'C1'4l, /J, trco ~I'OW II irt t ltt• 

opeu ; /J', ircl' ~rrmv-u in tllo fo i'£H~t. 

later in sumwer, have 
mostly tllick walls, are 
closely crowded aud 
compressed, and sllow 
a very smal l opening or 
liJumen," ueing- com­
p~trable, peruaps, to a 
very tl1iek wooden box. 
They appeariu the cross 
section uot only d enser 
but of a deeper color, 
on accotwt of their 
crowded, eowp.cessetl 
cond ition and thicker 
walls. Si nee at tlJ e he­
ginning of the uext sea­
son again thin-walle(l 
cells with wide opeu­
ings or ln01iua are 
forllletl, tl1is tli tference 
in the appearance of 
"spring wood" aml 
"summer wood" ena-
IJies us to distinguis u 
tbe layer of wood 
fonued each YC<br. 'l'hi,; 
"auuua l ring" is wut·e 
conspicuous i11 some 
kin tls than iu others. 

Jn ~, !J o :-;~-c.all ct~ " rin g porous" woods, like oak, asl1, elm, the riug·s are 
en;;lly dts Lwgmshetl Ly the open spring wood · iu the conifers es11e. 

. II . ,. ' ' 
era_ y pmes, uy t ho dark-colored summer wood; while in maple, birch, 
t u_llp, etc., only a t i.Jill liue of flattened, b ene(} darker aud regularly 
a_l1g ucd, s tmrmer cell8, often l.J<1nUy recogui:r.aule, distingui slres the 
nugs fmrn eadt o~her. Olttting through a tree, therefore, we cau not 
uu ly nRnertaiu i~s age lry counting i ts annuallayer8 in the cross section, 
!Jut a l:·;o tlcternuu c how much wood is formed each year (fi g. 10). We 
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can in fact retrace tfle history of its growth, the vicissitudes t hrougl.t 
whl

1

ch it ha~ passed, by tbe record preservetl in its ring growth. 
To ascertain t ho age of a tree correctly, however, we must cut so 

near to the grouud as to include the gro,vtb of tbe 11rst year'~ little 
plantlet; a ny section higher up shows as many years too few as 1t tool\ 
the tree to reach that height. 

Tlris r"nnual-ring formation is the rule in a ll connt.ries which_ have 
distinct seasons of summer ancl win ter and temporary ccssn.tron of 
growth . Only exception­
ally a tree may fail to make 
its growth throughout i ts 
whole length on accouut 
of loss of foliage or other 
causes; aud occasioua,lly, 
when its growth has been 
d.istmbcd during the sea­
son, a "secondary" riug, 
resembling tho an nu a l 
ring, a ud distingui shable 
only by the expert, may 
appear aud mat· the record. 

To t he fore ·t plan tor this 
chapter on ring growth is 
of great iurportauce, be­
cause not ou ly does t b is 
feature of tree life afford 
tbe means of watching the 
prorrress of his crop, cal­
cul:ting the amount uf 
wood formed, and t here­
from determining w hen it 
is most profitable for hint 
to lrarvest (namely, when 
the annual o1· periodic 
wood growth falls below a 
certain amount), but since 
the proportion of summer 
wood and spring wood 

e 

c 

E J!J' 
..F'JO. o.-:;c,~ t. hms uf log~ ahowiug lho relat,h n t1ovohtJnneut o f 

knot". E, from trco gro,vn in tho open ; R', fr0111 trt't~ grO\VII 
in n tlOURO forest. ; a antl c, wl.Jorla of knot.a ; b, ,teatl limO ; 

' &l·, u R011ut1 knot.;'' dk, "dcntl knot.'' 

determines largely t lte quality of the t imber, aud since he lrn.s it in 
bis power to influence tl.te preponderance of the one 01' othm· by 
adaptation of species to soils aud by their managemen t, l' ing growth 
fmuisbes au iudox for regulating Lhe quality of his crop. 

FOltl\[ DEVELOPMEN'l'. 

If a. tree is allowed to grow i 11 t..he open, it u~1s a tendency to bra.uclt, 
a.ud makes a low a.ud spreading crown. In order FP leugtbeu its shaft 
and to reduce the number of bra.uches it is necc·ssary to narrow i ts 

oq7q 1ir" r.7 __ ?. 
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~rowing space, to shade its sides so that the lower branches and their 
foli<tge clo not receive light enough to perfor·m their functions. Wl.J en 
the s ide shade is dense enough, these brancbcs die and finally break 
oll' under t he influeuce of winds and fnngom; growth; wood then forms 

11'10 JO.-!ic.-humo tu illustrate the ar. 

over t he scars and we get a clean shaft 
which carries a. crown high np beyond the 
reach of shade from ueigbbot·s. 

Tbe branches being prevented from 
spreading out, the sh aft is forced to grow 
upward, aud hence, when crowded by 
others, trees become t aller and more 
cylindrical in form , while in the opeu, 
where t bey can sprea.d, tbey remain lower 
ancl more conic~tl in form (figs. 11,12). 

Tbere are, t o be sure, different natural 
types of development, some, like the wal­
nut s, oaks, beecbes, and the broad-leafed 
trees gcncn~By, having g rea ter tendency 
to spread than others, like spruces, fiTs, 
n.nd conifers in general, which lengthen 
tbeit· sbaft in preference to spreading, 
even i n t lJ eopen. Th is tendency to spread­
ing is ttlso influenced by soil conditions 
and climate, as well as by the age of t he 
tree. When tile t rees cease to grow in 
heigllt, t beir crowns broaden, and this 
takes p lace sooner in sh~~now soils t han in 
deep, moist one!> ; but tbe tendency can 
be checked ~Lnd al l can be made to develop 
t he shaft at the expense of the b ranches 
by proper sba<liug from the sides. 

It follows tha t the fores t planter , who 
(lesires to produce long and clean ::;hafts 
aud best working qua,lity of t imber, must 
secure a nd mainta in sido shade by a close 
stand, while the landscape gardener, who 
desires characteris tic form , must maintain 
an open stand and full enjoyment of light 
for his trees. 

r~tngcm('u t uf :muun.l growth. 1, 2, 3. 
t1tt:., r('prc~ou t. t.bo pnrts of t be stt·m 
~rown cluring t l1 r fi rst. A6COIHl , t.h ircl. 
nl H.1 1 Wf"H t,y yc·nrs of Lhe Ji fe of the 
lrt"ct . .t, l<uotK; Lho liho.cl cclpartofeaoh 
i• Lito " tlontl kuo( " of lumber. 

Now, as we have seen, different species 
afford different amoun ts of shade, and in 
propor tion to the sbade which they atl:ord 

c:tn they endure shade. 'l'be beech or s ugar maple or spruce, which 
mainla in a la rge amount of fol iage under the deuse shade of their 
ow n crown, sh ow tl1 at t lleir lP-aves can live a nd function ate with a small 
awouuL of l igh t . 'l'bey are sbade.eudurin g trees. On t ile other h!md, 
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tho black walnnt, the locust , the catalpa, the poplars, a nd t he larch 
show by the mauuer in which t !Jeir crowns thiu out, the foliage being 
confined to the ends of the branches, that their leaves require more 
light-they are light-needin g trees; so that the scale which arranges 
the trees according to the amount of shade t hey exert serves also to 
mensnre their shade endurance. 

ln making, therefore, mixed plantations, the difle rent kinds must be 
so grouped and managed that t ho shady trees will not outgrow and 
over top tho light-need ing; t he latter must eitbct· have the start of tbe 
forwcr or mw;t ue quiuker growers. 

RATE 011 GROWTH. 

Not only do di11ereu t species grow Ill Ore ot· less rapid ly in he ight; and 
girt.h, but there is in eauh species a difl'oreuce in the rate of growtil 
during ditl'erent periods of life, aud 
a ditl'erence in tbe persistence of 
growth. 

lt; tands to reason t battrees g row 
tl i!Ierently iu tliffcreut so ils a ntl s it­
un tious, a nd hence we can not cOIII · 
pare different Apecies with respect. 

I··an. 11.-0nlc trcr grown in the open. FlO. 12.-::Ma.plo treo hrnwn in Lhe forc~~t .. 

to t.bl' ir rate of growth except as they grow muler t bc ~a111e couuitious. 
Thus the black wal uut may grow as fas t as or faster than t,!Je a,sh ou 

:\rich, deep , moist, warm soil, but will soou fal l to tbe rca.r iu a wetter, 
colder, nnd shallower soil. 

Given the same condi tions, some species will start on a rapid upward 
growth at once, Ii ke the poplars, aspen, locust, and Hi I ver m<tplc, ma king 
rapi(l progress (the most rapid from the ir tenth to t heir liftecuth year), 
bnt decreasing soou in rate and reacl1ing their 111aximum height early. 
Others, like t he spmce, beech, anu sugat· maple, will begiu s lowly, often 
occupying several, sometimes as many as 10 to 15, ye:trs before they 
appear to grow at all , their energy all going into root growth. Then 
comes a period of more and more accelerated growth , whicl1 reaches it s 
m:u.inmm rate at 2fi or 30 years; n.ml when the cottouwoou or a.~:~peu 

r 
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has reached the end of its g rowth ·in height the spruce or piue is still 
at i ts be::;t rate, and cont iu ues to grow for a long t ime at that rate; in 
later lite the rate decreases, yet height growth sometimes does not 
cease a ltogether for centuries. As a rule, the ligh t-needing species are 
t.l•e ones wuich show the rapid height g rowth ~Lt the star t, while the 
shnde-eudul'iug are slow at the start, but pers1st.ent g rowers. 

'fhis t~wt i s i lllpot·ta.ut i1t explaining the alternations of forest growtl.J 
in nature; t he persistent sbade-endnriug species crowd ont the lig l.Jt.­
ncetli ug, and the lat ter rapidly ta,ke pos ession of auy openings that 
OJ'('. or storm uas ruade. It is also important with r eference to tbe man· 
agc111eut of wood crops and starting of mixed plautal.ions; the lig iJt. 
nectling s pceics must be mi xed ouly with such sbadc-enduriug :;pecies 
as arc slower g rowers tban themselves. 

'l'he diametet· growtl1 sl.Jows a lso period ic changes iu its rate, aull 1s, of 
course, in flueucell in t he same way by soil, climate, and lig b t conrlitions, 
as Lhe h eigh t growth. 

l11 th ejuvenile or brush sLa.ge, lasting G to 10 years iu ligh t- needin g and 
20 to 40 years in shade-enduring species, Lhe <liameter g rows compata· 
ti..vcly little, a ll energy being directed to ltoigb t growth and root growth. 
Wl1en Ll.Je crown bas been defini tely formed, ruore food materia l is a.vni l· 
:tble for woou formation , aud tbe increase in foliage i$ a,ccompauied 
by :L 111oro r apid iucrease of tl'llnlr d ia meter; in favorable situations, 
Lho highc:;t rn.Lc occm s between the fortieth a nd sixtietll ye~trs; in the 
poorer s itna.tious, between the fiftiet ll and eightieth years, which rato 
continues for some time. Tl.teu comes 1~ period of slower rate, wbicb 
finally in old n.ge d windles down almost to zero. 

But neit.her l.he diameter growth nor the width of t he annualriugs 
a lo• •e tells us directly what amount of wood is forming. The outer 
rin gs, bein g 1a i<l over a larger circumference, al tlwugb thinner thau the 
JU'ecedi ng· riu gs, may yet have greater cubic contents. The statemeut::; 
of dia,mctcr growth are, therefore, m isleading if we are interested in 
kuow ing how n•uch wood is foJ'mjng. 

Aecor<lingly t he growth in volume must be cons idered separately, as 
clctormine<l by Lbe enlargomcu t of t he c ross-section a rea and tlJe height. 
Tho growth in volume ot' mass accretion is qu ite s mall iu young t t·ees, 
so that w bou wood is cut young the smallest amonnt of crop per year 
is ha rvested, while, if i t is allowed to grow, an increase more than pro· 
portionate to Lhe ••umber of years may be obtained. 

Only when the t ree bas a fu.lly developed crown doef: it begi n to 
make much wood. Its volu111e growth progresses t l1en at a uuiform 
m te, ami conLi uues to do so for decades, a ud Rometillles for a ceutury 
or lllOre. 

On poorer s ites the rate is s lower, but remain s lon ger on tbe increase, 
while ou good s ites the maxim um rate i::; soo 11 reached. 

Or cour:;c, i u n. forest, wbere light couditious are not most favomhle, 
because form development aml soil conditions require s hade, the total 
wood iorumtioo is less than iu an isolated tree, favorab ly placed. Just 
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so the dominant trees in a forest---i. e., those which have tlJCir crowns 
nboYe all others-sh ow, of cO LLrse, the advantage ,the~ hav.e over the 
inferior trees which a re sufferin g from the shade of tlJetr ue1ghbors. 

Finally if we would take u1to consideration a n entire forest g rowth, 
aHd dete;mine, for iusta.nce, how much wood an aero of snob forest pro· 
tlnces at cliffereu t periods, we must not overlook the fact that tl•e num· 
uer of t rees per acre changes as t he trees grow oltler. Some of them 
are overshade(l a ud crowded out by the others, so t hat a, youug g rowth 
of spruce nll"'ht start wiLh 100,000 little seedlings to the acre, of which 
in tlw tweutietb year only 10,000 would be alive, while in t ho fortieth 
year the number woul<l be reduced to 1,200, aud in the ~unclredt_h year. 
to 280. H ence t he rate of growth of any single tree g1ves no tdea, ot 
what tlJe acre of forest will do. 

Thus, while a single good white pine might gt·ow the fastest in vol· 
ume when about one hundred years old, t lletl making wo~d n.t th~ r~te 
of, say, 1.5 cubic feet per year, a n acre of pi ·~eon goo~l ~otl, eontaunug 
about l,GOO trees, may make the most wood 111 t he_ th~rt•cth year, then 
gro\'l'iug a t the rate of 170 cubic feeli per aero, while m tho l nu~clre_J th 
year tbe rate would not exceed 70 cubic feet; and au n.cro of pm~ m a. 

11oorer locatio n, with about 1,400 tre~s, may make t he most woo<llll the 
fortieth ye.'tr

1 
at the rate of 100 cub1c feeli per aet·e. . . . 

From the considemtion of t he relation of li gh t condttwn R to sotl con· 
tlitions, to form u volopmeut, a nd to rate of growth, we may make the 
following deductions of interest to tho forest planter: . . . 

In order to seclll'e the best results in wood producnon, lD quantity 
and quality, at the samo time preserving favomble soil ~OJ:di tions, ~ho 
forest should ue composed of various species, a mixtn.reot ltgbt-ne~dwg 
and shade-eodnriug k iuus. Tho li gh trneecli u~ oues should bo of qmckcr 
growth · the sbn.dy oues, in huger numbers, should be slower g rowers. 
Forth; first fi fteen to tweuty-Ovc years t he plautation s honltl be kept 
as dense as po ·sible, to secure clear shafts a nd good growlh iu ~eight; 
tlJen i t should bo th inned, to increase crown developmen t and llmmoter 
growth; the t hiuuiog, however, is not to be so severe ~ha~ th~ crowns 
can not close up again iu t wo or th ree years; the thmnmg l S to be 
repeo.ted again au<l again, always favoring the b est developed trees. 

REPRODUCTION. 

Al{ trees r eproduce themsel ves naturally ii·om seed. lrian ca~1 secnre 
th~ir reproductiou also ii·oUL cuttings or la,yers; and some luuds cau 
reproduce t hem ·elves by shoots from tbe stlllUp ~hen the ~arent tree 
lJas been cut. This latter capacity is possessed m a VU.l'YIIIg ~egreo 
by uiffereut species; chestnuts, oa.ks, elms, maples, poplars, antl Wlllows 
are most excelleut sprouters; most conifers do not sprout at all, and the 
shoots of those tbat do sprout soon die (Sequoia or California redwood 
seems to be an exception). Sprouts of broad-leafed. trees develop d.ir:er­
eutly from seedJio gs, growing very r~~idly at fu~t, but soon losseumg 
in the rate of growth and never attam~g the h b1ght and perhaps uot 
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the dia1uctcr of trees grown from tbe seed; they are also shorter lived. 
With age the sLumps lose their capacity for sprouting. To secm·e best 
res ults, the parent tree slwuJtl be cut close to tl1e ground in early spring, 
avuiuing severe frost, and a sharp cut should be made which will not 
::;ever the bark from the tmnk. 

Not a ll trees bear seed every year, aud ])leutiful Heed production, 
OSJ)Ccially in a forest, occurs, as a mle, periodically. The periods diffet· 
wit h species, climate, and season. 

Nut all seeds cau germinate, and in some species the number of seeds 
that can germinate is very small, and they lose their power of germina­
tion wh en kept a few !lours, like the willows. Otlters, if kept till they 
have become dry, will "lie over" in the soil a year or wore before ger­
minating. Tlte same thing will occur if they are covered too deep in 
tlte soil, provicleu they germiuate at all under such conditions. 

lu order to germinate, seeds must have warmth, air, and moisture. 
The preparation of a seed bed is, therefore, necessar-y in order to supply 
t hese eoucli tions i1t most favorable combiuation. Iu the natmal forest 
millions of seecls rot or dry without sprouting, and millions of seedlings 
S!WO Llt, but soon perish under t he too dense shade of the motiJer trees. 

Man, desiring to reproduce a valuable wood crop, can not afford to ue 
as l:wh;h as nature, ancl mus t therefore improve upon nature's methods, 
making more careful preparation for tile production of his crop, either 
uy gTow-ing t he seedlings in nurseries aUU transplant ing them, Or else 
l>y cuttiug away the old growth in such a manner as to secure to tiJe 
yoWJg self-grown crop uetter chances for life anu development. 

2 . HOW TO PLANT A FOREST. 

Forest planting a uu tree p lanting are two diiJerent things. The 
orchardist, who p lants for fmit; the landscape gardener, who plants for 
form; the roadside planter, who plants for shade, all have objects iu view 
diiferent from that of the forest plan ter, and tllerefore select and use 
their plant material differently. They deal with siu gle individual trees, 
each one by itself destined for a definite purpose. The forester, on t iJe 
other hand, plauts a crop like the farmer; he deals not with the siugle 
see<l or p lant, but with masses of trees; tiJe individual t ree has value 
to him only as apar t of the whole. It ruay come to harvest for its tim­
ber, or it may not come to harvest, and yet have answered its purpose 
as a part of tiJe w!Jole in shading the grouud, or actiug as nurse or 
"forwarder" as loug as it was necessary. 

llis object i ~; not to grow trees, but to pro<luce wood, the largest 
a 111ount of t iJe best quality per acre, whether it ue stored in oue t ree or 
in many, anu his methods must be directed to that end. 

As tar as the manner of setting out plants or sowing seeds is con­
eerue<l, tile same general principles and the same care in man ipulation 
arc applicable as in auy other plautiug, except as the cost of operating 
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on so large a scale may necessitate less careful methods tllau the gar­
dener or nurseryman can alford to apply; the uearer, IJowever, t ho 
performance of planting cau be brou~ht to ~IJe. careful manu.er of the 
gardeuer, the surer the s uccess. The pnnc1ples uu<lerlymg. Sitch 
methods have beeu discussed in the chapter '' R ow trees gro_w;" Ill t_lle 
present ch apter it is proposed to point out l>ri~fly tlJ~ spec1al consul· 
erations which should guide the forest plauter m partiCular. 

WHAT TREES TO PLAN'! '. 

Adaptability to cli1nate is t he first req uis iLe in the :species to be 
planted. _ _ _ . 

It is best to choose from the native g rowtiJ of the regwu whtch IS 

known to be adapted to it. With r egard to species not native, tho 
reliauce must be placed upon tue experience of ueig iJIJoriug pla.uters 
aud upon experiment; (at fi1·st on a small scale), after study of t he 
requiremeuts of the kinds proposed for trial. 

Adaotation must be studied, not only with reference to temperatu~·e 
ranges~ and rainfall , but especially. wi~lt reference to atmospben c 
humidity aud requirements of transptratwn. . . _ 

11a.uy species have a wide range of natural ~~~tl:Ibutwu, aml hel1~e 
of climatic adaptation. If s uch are to l>e used, tt _1 s 11_npo~·t:1ut to sectue 
seeds from that part of tiJe range of natural ch:stnl>n~wn _ wher~ tiJ.e 
plants must be hardiest, i. e., tiJe eoltlest and tlri e:st. regwn tn_wltwll 1t 
occurs which insures l1 ardy qualities in the offspnug. For mstance, 
the D~nglas spruce from the humid and evenly tempered l'acilh: Slope 
will not be as hardy as that grown from seed collected ?n tiJe .d.ry 
and frigid slopes of t lte Rockies. Lack of attention ~ tins requ~s 1 te 
accounts for many fai lures. It must also be kept in IUIIld tbat, wlnle a 
s1tecies may l>e able to grow in another than i ~s. nativ~ cli1_nate, its wo~u 
may not t here ltave t iJe same valuable quallt1es whwh It develops 1n 
its native habitat. . 

.A£1aptab'ility to soil must b e studied less with referenc~ to mmer~l 
constituents than to physical condition . Depth aod moi sture conllt· 
t ions and the slructure of the soil, wllich iuflueuces the rnove111eut_ of 
wate~· in it, are the most importaut elements. While all ~rees tiJ nve 
best in a moist to " fresh " soil of moderate clepth (from 2 to 4 feet) 
and granular strnctme, some can adapt thems~lves t~ d rier or wetter, 
s!Jallow, aud compact soils. Fissures in rocks rn to w~w~ the ~·oot~ ~an 
penetrate often staud for depth of soil, and u sually a td ~~ luau.l tawrng 
favorable moisture conditions. In soils of g reat depth (1. e., from t he 
surface to the impeuetral>le subsoil) aud of coarse structure water may 
druiu away so fast as not to be available to t be roots. _ 

Soil moisture must always be stuilied ill conjunction with atmospltenc 
moisture · for while a species may thrive iu an a ri<l soil, wllen the 
uemands

1 

of t~·anspiration are not great, it may not <lo so when aridity 
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of atmospl.Jere is added. Trees of the swamp are apt to be indill"erent 
to ~oil moisture a ud to thrive quite well, if not better , iu dl'ier soils. 

Adaptability to site.- Wilile a species may be well n.dapted to tile 
geueral climatic conditions of a region, aud in general to tiJe soil, there 
still remains to be considered its adaptability to tile particular "site," 
untlor which term we may comprise the total effect of genera l climate, 
local climate, and soil. 'l 'lte general climn.tic conditions are locally 
iullueuccd, especially by the slope, exposru·e, or aspect~ and tbe sur­
roululiHgs. Tllns we know that casteru exposure~ arc more liable to 
fi·os t, western exposures more lia ble to uamage from winds, sontheru 
more apt to be hot antl to dry out, aud northem to be cooler aud 
uantper, haviug in consequence a shorter period of vegeta.t iou . Hol­
lowR a11d lowla.uds are mor·e exposed to frosts and more subject to 
vm·i:Ltious iu ~oil mois ture, etc. 

.Ucucc for these various situatious it is advisable to select species 
wlti cl.J ean best withsLand SLwh local th~ugers. 

'l'he use value, m· utility, of t iJe species is next to be considered. This 
mu :-;t be (lone with re rereoce to the commercial aucl domestie clemaull, 
a nd the length of time it takes tho species to a.Ltaiu its v;_tl uc. The 
greater variet;y of purposes a wood lllay scrve--i. e., the greater its 
general 11 tility-aud tl.Jo soouer it atlaws its use value tbe better. 
'White pine for the northeastern States as a wood is li ke Lbe apple 
among fruits, m;tkin g au all-rouud u::;efnl material iu large quantities 
per acre in sllort ti111e. Tulip poplar, applicable to a wider climatic 
r a uge, is l~lmost a:; valua,ule, while oak, ash, a nd hickory aro s tandard 
woous in the m~trket. Other woods are of limited applica,tion. Thus 
t l1e black locust, wllicb grows most quickly iuto useful posts, has only 
a, limited warket, much more limited tiJan it should have; hickory soon 
furn i::;bes valuable hoop poles from the thinn ings, aud lalier the best 
wagou material , not, however, la.rge quautities in a short ti111e; wll ile 
black walnut of good quali ty is very high in price, the market is also 
limi ted, and t,IJe dark color of the heartwood, for wllich it is prized, is 
a.tLaiued only by old t rees. The black cherry , used for similar purposes, 
attain:; its value much sooner. 

13y planting various species tog-etiler, variety of uscfuloess may be 
secured ami tl1e certaiuty of a market increased. 

'Phe forest Vltlue of the species is ouly in part expressed by its use 
value. As bas been shown in anotller place, tile composition of the 
crop UJnst be such as to iostu·e maiu teoauce of favorable soil con­
ilitions: a~ well as satist:tctory development of the crop itself. Some 
species, although of IJigll use value, like ash, oak, etc., are poor pre· 
serven; of soil conditions, allowing grass and weeds to enter t ile plau­
tatiou and to deteriora.te the soil under their thin foliage. Others, like 
beecl1, sugar maple, box elder, etc., altbough of less use value, being 
d cuse foliaged a nd preserviug a shady crown for a long time, are of 
grc<.Lt forest value a.s soil improvers. 
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Again, as the value of logs depends hwgely on their frcedo111 from 
knots, straightness, and leugth, it is of importance to secnre these 
quali ties. Some vn,luable s pecies, if g rown IJy t hemselves, make crookeu 
trunks, do not clean ti.J.eir shafts of bmnches, and are apt to spread 
rather than lengthen. If planted iu close companionship with others, 
they are forced by tl.Jese '' mtl'ses or forwarders" to make better growtlls 
and clean their sha fts of branches. 

Furthermore, from !iuancial considerations, it is well to know that 
some species tlevelop more r apidly antl produce larger quautities of 
useful material l)er acre thau others ; thus tl1e wiJito pine is a "big 
cropper," and, combioiug with thi s a tolerably go?d S~\a~ i ng. <] t~a.lity, 
and being in addition capable of easy reproductwn, 1t 1s of htghest 
"forest value." 

lleuce as the object of forestry is to make money from continued 
wood cr~ps, u::;e value an<l forest value must both bo cons idered in tho 
selection of materials for fotest pla n ti11g. 

Jfutual 1·ehttionship of ll~tferent species, with refE>.rcnce cspecin,Jiy to 
thl•ir relative li cight growth and their rehtive light requirements, must 
he consitlerccl iu starting a mixetl ph\u tatiou. 

:;\lixetl forest ph>nta.tions (macle of several ltimls) bave so many ad van ­
tages over pure plauta.Liow-; (m<ttle of ouo kintl ) ~lmt t bey sb?nltl be 

Preferrell except for very JH~rticular reasons. M1xed plautatwus arc 
' . d capnl.Jle of ]H'otluciug hwgor quantitieA of IJcLt.er and more va.ne 

material, preserve >oil conditions bolter, are Jess l1aule to lla,1nagc from 
wimls, fires, aud iusects, a mi can be more readily reproduced. 

The following general rules should guiuc in ma.king up Lhe compo­
sition of a mixetl planLatiou: 

tt. Shnde-cudnriug ]duds s hould form t ho bul k ( fivo-cigbtbs Lo sovon-eig b t hs) of 
the plantation, except ou specially f<wur·otl soils whore no lloLeriuratinn i~ to bo 
feure<1 from pluntiug only liglit-uocdiug kinds, auc.l iu wh ich <;ase ·thoso umy ovou 

be pluutcd by them8elvos. . . 
b. Tile Jight-uecdiug troos ailonlll be s m-rouullctl by sh ad o-cmlunng ol. ~lowor 

gro,vth, au til at tilo former ma.y uot be ovort<>ppoll, but have t ho uecos~:uy lr g h t ant.l 

lJe forced by side sb:tde to straight growth . . . 
c. 'hade-eDllu.riug s pecies may ho g ro wn iu n.drnixturo w rth each otb or w hen th ou· 

r:lle of ileight growth is n.bout eq ual, or when the slowor-gro wiug \lind can h~ pro­
tente&l ngainst the q uicker-growing ( for iustn.uco, by p lanting n. larger proporLron of 
the fnrwcr in grou ps or lly cutting back t ho latter) . 

d. The wore Yaluaulc timber t ree!! wh ich a ro to form tho maiu ct·op s\10uld be so 
uispuaed illllh'i.llually, auLl p lan tell iu s uch utuullers among the se<:outla.ry c rop or 
uursu cro11, t hnt tho l:J.ttcr oau be Lh innetl out first w it hout distnru iug t ile Conner. 

\\There n, plautatiou of light-foliaged trees bas ueeu 111aue (black 
walunt, for instance), it cau be greatly improved by '' ttn<lcrplanting" 
densely with a, sll ade-e1!during kind, which will choke out weed growth, 
iruproYe tbe soil, and thereby advance the grow th of t ile pln.ntation. 

The election and proper combination of species with reference to 
tlli" mntnal relationswp to each other a.ud to the suil are the mo::~ t im· 
portant elements of succes::;. ,, 
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Avctilabi lity of tile species also still ueccls consideration in this 
couutry; for, a lthoug h a species may l>e very well adapted to the pur­
pose in uancl, it may be too difficult t.o obtain material for planting in 
quantity or at reasonable prices. While the l>eech is one of the best 
svccicl:! for shade eudora nee, a nd hence for soil cover, seed lingl:i cau uot 
uo hac! as yet iu quantity. Westem conifers, a ltllough p t·owisiug good 
umterial for forest p lan tiug, are at present too iligh priced tor general 
use. ::lome eastei'IJ trees can ue secured readily-either their seed or 
seed li ugs-from t he native woods; otilers must be gwwu in nurseries 
before t uey can be p laced in tue field. 

lVltellter to procure seeds m· plctnts, aud if th e latter, what kind, 
uepcuc.ls upou a uumber of considerations. 'fh e maiu crop, that wilich 
is to f'urui sb the better timber, had best be y lauted with uursery-grown 
plauts, if of slow-growing kinds, perllaps once trausplanted, witlt well­
'levcloped root systems, t be pla uts in no case to ue more than 2 to 3 
years olcJ. Tlte secondary or nurse crop may then l>e sown ot· planted 
with youuger and less costly material taken from tue woods or growu 
in seed beds, ot· else cuttiugs may be used. 

In son1o loealities-(or instance, t he We ·tern p laius-tile germinating 
of seed~:~ in the opeu field is so uncertain , and the life of the youug 
scetlliug-s for t ho first year or two so vrecarious, t hat tbe use of seeds 
in the field cau not be recommeuded. Iu such locations careful selec­
tion and treatment of the planting maLerial according t.o the uardships 
which i t mus t eucouu tcr can a lone ius u1·e success. 

Seed lings fro m G to 12 incucs high fnruis h t he bcl:!t waterial. The 
phLuting- of large-sized trees is not cxcludcll , uu t is expensive aud 
hence ofLeu iJUpracticable, bes ides being less sure or success, since 
tl10 larger-sizecl tree il:! apt to lose a grcato1· proportiou of its roots iu 
Lrausplau tiug. 

ME'l'UOOS 01~ l'LAN'l' ING. 

P rcpcwett-ion of soil is for tue purpose of secu ring a favorable Htar t ior 
t be youug crop; its etl'ccts a re lost after t he first few year:;. Most laud 
Lbat i~:~ t.o be devoted t.o forest planting tlocs not admit or a · careful 
pt•opara.Liou a.<; for agricultural crop , nor is it necessary where the 
climate is uot too severe and tile soil not too compact to preveut the 
young cwp from e::;talJlishitlg· it:·elt: 'I.'ltousa nds of acres in Germany 
arc planted auuually witilout a ny soil prepa.ratiou, yearling pine seed­
liugs bciug set with a tlibble iu the uupropared grouuu. Thi:; absence 
of preparation is even necessary in sandy soils, like that encountered 
in the sandhills of Nebraska, which may, if distut·hed, be bloWIJ out antl 
shifted. Iu other cases a partial removal of a too m uk undergrowth 
or soil cover ant!. a shallow scarifyiug or hoeing is resorted to, or else 
furrows are t hrown up and t ile t rees set out in them. 

In land t lia t has been tilled, deep plowing (10 to 12 inches) and 
t lioroug li pulverizing give t ile best cuances for the young crop to start. 
For special condi tions, very dry or very moist situations, special 
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methods are required. The best methods for planting ~n the semiari~l 
regions of the far West have not yet been developed. 'Ih~rougb cu~ tt­

vation, as for agricultm·al crops, with sub ·equent culture, lS. success~uJ, 
l>ut eA-peusive. A plan which might be tried would coustst t~ breaklllg 
the raw prairie in June and tmniug over a shallow sod, SOWl ll~ a crop 
of oats ot· alfalfa, harvestiug it with a high stubble, then opo.mng fur­
rows for plantiug and leaving the ground betweeu furrows nndtsturbed, 
so as to secure the largest amouut of drainage into the furrows and a 
mulch between the rows. 

The time jot· planting depends on climatic and soil COilditions and t~e 
convenience of t ile pla uter. Spring plautiug is preiemble except m 
southern lati tudes, especia lly iu the West, where tbe winters are se:v~re 
and toe fall a1Jt to be dry, the soil t herefore not i11 iiworable conditton 
~~m~~ . 

The time tor fall planting is after the leaves l tave fallen; for sprmg 
plautiug, before or just when life begins a~ew. l n order to be rea~y 
in time for spri11g plautiug, i t is a good practLCe to take up the plants m 
the fall and '' heel t hem in" over wil1ter (coverin g them, closely packed, 
in a. dry trench of soil). Conifers cau be p ia u ted IaLor in spring aud 
earlier in fall than broad-leafed trees. 

Tlte clensity of t he trees is a matter in which most planters fa,il. Tile 
advantages of close p lan ting lie in tlto quicker shad iug of the soil , hence 
the better preservatiou of its moisture aml i111proved growth autl f~rm 
development of the crop. Tllese auvauta.ges mnst bo ba~auce<l a.gawst 
tlJe increased cost of close plantiug. The closer the plantmg, the sooner 
will tile plan tat,iou be self-sustaining and tho surer the success. . 

If planted in sqnar·es, or, better still , in q uiu<:un~ 01:der (the tr~es rn 
every other row alteruating at eqmbl di stances), whlCh IS most desirable 
ou account of t he more systematic work possible aucl the more comp!ete 
cover whlch it makes, the d istance sbould not be more t han 4 feet , 
unless for special reasons and conditious, while 2 feet apart is not too 
close, a.ud still closer planting is douc by 11ature wi~h t ho best succ~ss. 

The following numbers of trees per acre are requn·ed wuen vla.ut:Wg 
at distances as iudicatetl: 

l r l.>y l t feet __ __ _ · -- --------- 19. 360 2 uy 4 feot --·- -- --- -· - - ------ 5,445 
li by 2fect_ ------ ___________ 14,520 3 by 3 feet --- -- ·- ---- -------· 4,840 
2 uy 2 feet.------- - ---------- 10.890 3 by 4 feet . ---.-------.------ 3, 630 
2 uy 3 feet _.----. ----- - . ----- 7, 260 4 uy 4. foot . - --- - - -- --- - . -- -- - 2, 722 

To decrea.. e expense, the bulk of the plautatiou may be rua.de of t he 
cileapest kinds of t rees t hat may serve as soil cover a.ud s.ccoudary or 
nurse crop, the main crop of from 300 to 600 trees to coust~t of be~ter 
ki nds, a.ud with better planting lll aterial, mainly of I ig 1J t:need111g spectes. 
'Ihese should be evenly disposed tluongh the y lantatwu, e<.wh closely 
surrounded by t he nurse crop. It is, of course, understood t lla t not all 
trees grow up; a constan t change iu numbers by the death (or else 
timely removal) of the overshadcd takes placc~.so that t be final crop 
bhows at 100 years a. close cover, with ~uwdly 300 t rees to tile acre. 
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.Aft~·-ct!ltu~e. is not en~~ely avoidable, especially under unfavorable 
clun.atiC.coudttions, and If t!J.e planting was not close enough . Shallow 
cul ttvatwn _between the r ows is needed to prevent weed growth a nd to 
keep the .sotl open, until it is shaded by the young trees, which may take 
a year w1th cloRe planting and two or three years with rows 4 by 4 f t 
apar t, the t ime varying also with t he species. ee 
It is rare that ~L plautat.ion succeeds in all its parts; gaps or fail 

places occur, as a rule, and must be filled in by additional ]Jlantiug 
'bl 'f' as soon as possr ~~ 1 of larger extent than can ue closed up in a few 

years by tbe n etgliborin g growth. 
W h en the .soil is protected. by a complete leaf canopy, the forest crop 

may be COIISidered as established, an<l tile after· treatment will consist 
of judicious thiuniug. 

3. HOW TO TREAT THE WOOD LOT. 

In the nortl.leastern States it is tlle custom to have connected \Vith 
th~ farm a piece of virgin woocllaud, commonly called t be wood Jot. lts 
O~Ject primarily is to ~>up ply tl.le farmer wi tb the firewood fence mate­
r tal, aud su ch dimension timbers as h e may u eed from tin;e to t ime for 
repairs 011 lm iluings, wagons, etc. 

As a rnlc, the wood lot occupies, as it ought to, t lle poorer part of the 
farm , the roc ky or stouy, the dry or tl1e wet portions which are uot well 
fit~u for ~gricu~tt:n·~l crops. A s a rule, it is t reatecl as it ought not to 
be, 1f t l1e ml.entwu 1s to have .it serve its purpose coutiuuou::;ly · it is 
cut a ud culled wit hout regard to i ts reproduction. ' 

As far as firewood s upplies go, the careful farmer will first use the 
?,ead and <Jy.ing t rees, .broken limbs, and leavings, whicll is I]Uite proper. 
] be careless mau a.vo1ds t he extra labor which such material requires, 
a uc.l ta.k es whatever splits ucst, 110 IHatter wl.lether the material coulu 
ue used for better purposes or not. 

. Whe? it ~omes to the cu tting of other material , feuce rails, IJOsts, or 
uuueusJOn t1 ml>el', the ge11eral rulo is to go into the lot and select the 
~est trees of tl1e bes t kind for the purpose. T his looks at first sight 
hke the natur al, most practical way of doin g. lt .is the method wlticll 
t~e l.umbcrlll ::tn pu.rsu~s wh eu ll e "culls" t he forest, aud is, from his point 
? I vrew perbaps, .JnStJfiaule, for lle only desires to secure a t once wllat 
rs. most p1·ofitable in the forest. But for the farmer , who proposes to use 
ln s wootllo~cou.tiuuou sly for .supplies of this ki nd, it is a rnctbod detri­
l~en tal to l~ts O~Ject, aud i 11 time i t leaves him with a lot of poor, useless 
tun ber w luch encumuers the ground and preveuts th e g-rowth of .1 
better crop. " • 

.our woods a re mostly COlllposed of many species of trees; they are 
mrxe<l woods. Some ?f the species are valuable for so me special pur­
l~ose~, otllers are applicable to a variety of pUL·poses, a.ud again others 
furu ts ll uut p oor· mater ial for anything hut firewood, and even for that 
use they may not be of the best. 
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·Among the most valuable iu t he nortlleastern woods we should men­
tion the white pine-king of al l-tbe white ash, whi te and chestnut oak, 
hickories, tulip tree, black wain Ll t, aud ulack cllerry, the las t three being 
now nearly exhausted; next, spruce aud hemlock, red piuc, sugar maple, 
chestnut, various oaks of t he b lack or red oak t ribe, Rcveml species of 
ash and birch, black locnst; lastly, elms and soft maples, basswood, 
110phus, and sycamore. 

Now, by t.be common practice of culling t ile best i t is evident that 
gradually all the best trees of the bes t kintls a re taken out, lea vi ng only 
inferior trees or iu ferior kinds-the wcech; among t rees, if oue may call 
them such-and tlnu; the wood lot becomes well-nigh useless. 

It does not supply t.hat for which it was inte udetl; the soil, which 
was of little use for a nything but a t imber crop before, i:,; still fnrthcr 
deteriorated u 1uler this t reatment, and bei ug compacted by t he con· 
stant running of cattle, the start ing of a crop of seecllings is made 
.nearly impossible. It would not pay to t um it into t illage ground or 
pastme; t llefarm bas by so much lost in value. In other words, instead 
of using t he interest on hi s capital, i 11 terest a nd cap ital have been used 
up together; the goose that laid the golden egg has ueeu killetl. 

This is uot necessary if only a li ttle system is brought in to the m;Ln­
agemeut of t he wootl lot aud tho smallest care i · taken to a.void deteri­
oration aod seclue repr01luct.ion. 

IMPIWVEl\1EN'J' CUl''J'INGS. 

The fust care sh ould be to improve t he crop iu its cornposition. 
Instead of culling it of i ts best material, it should be culled of i ts 
weeds, the poor k inds, which we do uot care to reprotln ct~, a nd which, 
like all other weeds, propagate themselves only too readily. 'fb is weed­
ing must not, however, be done all ~Lt ouce: as it could be in rL fielfl.erop, 
tor in a full-grown piece of woodland each tree has a value, EWen the 
weed trees, as soil cover. 

The great secret of su ccess in all crop production lies in the regula­
ting of water supplies ; t he manuring in part aud the CLLit.i vati ng entirely, 
a well as drainage and inigatiou, are weans to t !Jis cud. In forestry 
these means are us ually uot practicable, and hence other means are 
resorted to. The principal of t hese is t o keep the soil as much as pos­
sible under cover, either by the shad e wl1ich the foliage of the tall t rees 
furnishes, or by that from the nnderbrusll , or by tbe litter which accu­
mulates and in decaying forms a humus cover , a most excelleot mulch. 

A combination of these three condit ions, vi r., a dense crown cover, 
woody underbrush where the Cl'own covet· is in tenupted , and a heavy 
hoyer of well-decomposed humus, gives t he best result. Under such 
conditions, first of all , t he rain, being intercepted by the foliage an<l 
litter, reaches th e ground only gmdu ally, and therefore does not com­
-pact tJ1e soil aR it does in the open field, l>ut leaves i t gra uular aud 
open, so tllat the water cau readily penetrate a nd move iu t be soil. 
Secondly, the surface evaporation is considerably reducerl b y the shade 



30 

mul l~ck .or air circulation in the dense wood , so that more moisture 
rermtrrrs tor the use of the trees. When the shade of t be crowns over·­
head (the so-ca.l.led ''crown cover," or "canopy,") is perfect, but little 
~rndor~rowth wrll be seen ; but wltere t lte crown cover is interrupted or 
rmperfcct, an undergr~w.th will appear. If this is composed of young 
Ln)cs, ~r ~ven s~n·ubs, 1 t rs an advantage, but if of weeds, and especially 
gr:r~-;s, rt rR a mrsfortuue, because the e tm nspire a great deal more water 
thau the woocly plants and a llow the soil to deteriorate in structm·e and 
thcr<•fore in water capacity. 
~or~10 we~ds and grasses, to_ be snre, are capable of existing where 

?•II, JrLtle lrght reaches t.he :sorl. Wben t hey appear it is a sign to the 
lorcsLcr tlrat ]r (\ mu:st be careful not to thin out t he crown cover any 
n~ore. W hen the more light-uecding wcedR aud gmsses appear it is a 
~<Jgn ~lrM too much li.g lr t reaches tlro goround, aml that the ::;oi l is already 
1lelorromLccl . If tlus st.'ttc co ntinues, tbc herwy drain wllich t ho tran­
spintti~n of these we~d s m~kes upon tlte soil moistttre, wit.bout any 
apprecrable conservatr ve actron by tlteir slladc, will injure the soil still 
further·. 

'J'he overhead !;bade or· crown cover may be imperfect because there 
are_ not euough trees on the g round to clo e up tile ioterspaces with 
~herr crowns, ~r else because tiJ e kinds of t rees which make up the 
lorcst lio not yrcld 111uch shade; thus it can ea ·ily be obser ved that a 
beech, a ::;ugar· maple, a bern lock, is so densely foli~ged that but little 
lrght reaches Lhe oil thro_ugh its cr·own canopy, while an ash, au oak, 
a larch, when full grow n, 111 t he forest, allows a good deal of light to 
J>CIIc trate. 

1 lcncc, in our weed ing process for the improvement of the wood crop 
we must be careful uot to interrupt t he crown coveL· too much and 
thcrciJy deteriorate the so il contl itious. A ud for the same reas~11 in 
L!Jc sclectiou of tlre kind ::; t hat arc to be loft or to be taken out 

1
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sh:~ll not or.dy consider l,beir use value but a.lso tlleir shading v::lue, 
tryur g Lo brurg about such a mixtlll'e of shady and less shady kind s as 
w_i ll io:surc a continuous ly satisfactory crown cover, tbe shade-enduring 
kr11ds to occupy tbe lower stratum iu the crow n canopy, n.ud to be more 
mrruerous than Lhe light-ueediug. 

'l'he forestet·, tberelore, watches first the couuit ions of his soil cover 
a.nd his next care is for the couditio11 of the ovcrllead ~;bade, tlte "crow~ 
c~vert for :L ~hau ge in the coud iliou of tho latter brings change into 
Ius sorl conurtrons, aud, i11versely, from t he changes in the pla.nL cover of 
the soil Ire j udges whether he may or may not change tbe ligh t con<li­
tious. Tlte changes of the soil cover teach him more often wueu "to Jet 
:tlonc" than whcu to go on with Iris operations of thin11ing· out; that 
ts to s~•y, lr e can rarely stop short of tllat condition whicb is most favor­
able. Hence t he improvement cuttings must be wade wi th caution 
:til <I 011ly very g mdually, so that uo deterioration of tlte soil couuitions 
be invited. W c have repeated this injuuction again a 11<.l a.gaiu, because 
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n11 success in the management of future wood crops depends npon the 
cnre bestowed upon t he maiuteuance of favorable soil con11itio11s .. 

As the object of this weeding is uot only to removn the un~esrrab~e 
kinds from the present crop, but to prevent as much as possrble ~hClr 
n•n ppearance in subsequent crops, it may be ad visable to cut such krmls 
as l'prout r·cadily from the stump in summc~ t ime-Ju11e or July-when 
the stumps arc likely to die wit.hou t sproutr11g. . . 

It may t.'l>ke several yem·s' cutting Lo ~ring the composrtrou of the 
main crop into such a condition as to satrs fy us. 

ME'l'HODS OF R EPltODUCINU 'l 'U E WOOD UROJ>. 

Then comes the period of utilizing tbe main crop. As_ we propose to 
keep tho wood lot as such, a u<l desire Lo reproduce a saLr sfac~ory w~od 
01

•01, in place of tho old one, this latter must be cut always .wtl.lt :L V JCW 

to that reproduction. There arc various methods pur~:~u_ed ior tl11s pur­
pose in large foresl.ry operations which a1·e u~t prncL•cablo on small 
areas, especially when these are expected to yrelcl onl_.y smal_l amoun ts 
of timber, a nd these liLtle by lit.tle as required. lt. r · poRsrblo, to he 
1:1nre to cut Lhe euti t·e crop aud replant~~ fl OW one, ot· else to uRo t.he ax 
1:1kiufully and bri ng about a. natnml reproduction in .~~few y~ws; ~ttt 
we want in the present case to lcngtllcn out tho pcrrod tlurrng whrch 
tlre old crop is cut, and hence must resort to other meLh(ldS. There are 
three methods practicable. . . 

We may clear narrow strips or ba nds entirely, ex1~ettr~1 g tlH. uerghbor-
ing growth to furnish tbe seed for covering _the strrp wt th a. uew crop­
''the strip method; '' or we can ta ke out smgle t rees here a.nd th~re, 
relying again on au a fter -growth front sec? Rbcd by _l,h_e smToundmg 
trees-t,be "selection method;" or, finally, mstcad ot smgle l,mes, we 
may cut ent.ire groups of trees here and there in the sn.me manner, the 
gaps to be fillctl, as in the other cases, with a young crop fro111 the seed 
of the snnouudin g trees, and t b is we m:Ly call the "group meLirod.." 

Iu the strip metholl, in order to secm e suflicient scetling of the ~!cared 
strip the latt.er must not be so broad that the .secd from t he uctghbor­
iug ~rowth can not be carried over it by t.he wn_td . I n order Lo get t~c 
he t re nits fTom the carrying power of the wmd (as we!! as to a.~ord 
windfalls when the old growth is su<ldenly opened on tile W1U~I ~ard ~1de) 
the strips sbou1d be located on the side opposite tl10 preva.tlrng ':'uds. 
Onks beech hickory an<l nut trees i n general with heavy seeds wrll not 
,.,eed ~ver a~y cousid~rable breadth of strip, whi~c with nuLp~c and asll 
the breadth may be made twice as grea.t as the herght o~ the t11n_ber, and 
the mot11er t rees with lighter seerls, like spruce and pme, or btrch_ and 
elm, may be able to cover strips of a brcnd th of 3 or 4 ~ud cv~n ~ tunes 
tbeir height. But such broad strips aro hazar<~ous, smce w.tth msuffi.­
cient seed fail, or fail years in the seed, Lhe strrp may remam e~osed 
to sun and ,viud for several yean; wi th on L fL good cover a~d cletenor_ate. 
It if; ~afcr, therefore, to m<tke the st.ripi:l no broader th:m JUSt the betght 
of the neighboring timber, iu wl.ricll case not onty lms tile seed better 
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chance. of covering the ground, but tbe soil and seedliug:; have more 
protectw~t from ~be ~other crop. ln hilly country tbe strips mu~;t uot 
be made m tbe d1rectwu of the slope, for t he water would wash t il 
and seed . ou so 

" _Every year, ,~hen, Ol: from time to t im e, a 11 ew strip is to be cleared and 
IegeHera~ed.. But 1f t he first strip failed to cover itself satisfactoril . 

th~ op~mtl()n IS s~~pcd, for i t would be unwise to remove the seed tt·c;~ 
ftutl1er by an add1 t10nal cleariug. Acconliug ly, t llis method s llould be • 

lt'uL l:L-~howing p1au of g1·oup ~ystcm iu t·cgcum·atjiiJ"'" n forest. cro1> 1 2 'i J .. 
sl,·o •'I' J)S of t' l> 0 

• ' • • •• !ill( Cl'S-
. e uu · ·. youug nn or, l being the o1•lcst, 4 tho yotm~est, ii olll timber ; a, wiucl 
wnnt..lt\ spccJ.I.Hy managed to socuro protection. 

~l>e(l only where the kind~ composing t lie mother crop are fre!J ttent and 
,Lbnndn.nt s~eders aud gtve assurance of reseeding t he strips quicl-J 
a nd s uccessfltlly . ' y 

T he other two methods have g reater chances of success in th·'t th 
1 . tll il l' . . <v ey 
[ tes~rve e so couc 1twns more surely, and there is more assurance of 
seedlllg fro m t l1e neighboring t rees 011 all s ides. 

The ~election method, by which single trees are taken out all over the 
forest, Ls t he same as bas been pmcticed by the farmer and luUJberman 
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hitherto, only they have forgottert to look after t ll e young erop. Millions 
or seed may fall to t lJe ground and germinate, hut perish fro nt tlJe ex:ces­
:sj,·e shade of the mother trees. If we wish to be successful iu estaiJ . 
lishlug a new crop, it will be necessary to be ready wit h the ax all the 
time and give li ght as neecled by the young crop. The openings made 
by taking out single trees are so s mall that there is grea.t danger of the 
young crop being Jost, or at leas t impeded iu its development, because 
it is impracticable to come in time to its relief with the ax. 

Tile !Jest method, t herefore, in all respects, is t he "gTOII1J method," 
which not only secures contin uous soil cover, chances for fnU seecling

1 
and more satis factory light condit ions, but requires less careful atteu­
tion, or n.t least permits more freedom of movement and adaptation to 
local couditious (fig. 13). 

It is especially adapted to mixed woo•ls, as it permits securiug tor each 
species the most desirable light condi tious by maki 11g t lJe opeu ings la.rger 
01' smaller, according as the svecies we wish to favor in a parti<:Jtla.t· grou p 
demand more or less shade. FurtlJer, wueu different species are ripe 
for regeneration at differeut times, this plan IUalres i t possible to take 
them in hand as needed. Again 1 we eau begin with one group or wo can 
take in hand several groups s imultaneously, as may be desirab le aud 
practicable. 

We start our groups of new crop either where a yowJg g rowtlJ is 
already on the gr·ouud, enlargiug around it, or wuere old tunbcr has 
l'Cnched 1ts highest usefulness a.nd should l>e cut i11 order tl.Jat we may 
not lose the larg·cr g ro\vtll which youug trees ·woulLl make; or else we 
choose a place which is but poorly stocked, where, if i t is uot regener­
ated, the soil is l ikely to deteriorate fu r tuer. 'rhe choice is affected 
further by the consideration t hat dry si tuations should be takeu i 11 llaucl 
earlier than those in which t he soil ~tud site a rc more favorab le, a nd 
tuat some speeies reach m<tturity and highest use value earlier thau 
others aud shonltl therefore be reproduced earlier. In shor t, we J'egin 
tl.le regeneration when and where the JJece:;s ity for 1t exist:-;, or where 
the yonug crop has the best ciJauce to start most satisfactori ly wiLh the 
lea ·t; artificial aid. Of course, ad vantage shonltl be taken of t ho occur­
rence of seed years, which come at different intervals with clifTereut 
llpecies. 
If we begin with a group of youug growth al ready ou the gronud, 

our piau is to rewove gradually the old t rees staudiug over them when 
no louger required for shade, and t hen to cut awrLy t lle ad,ioiui ng old 
growth aud enlarge tho openi ug in s ttccessi ve WHTOw IJands around 
tue youug growth. vVheu the first baud Las seeded itself satisfae· 
torily, and the young growth has come to require more light (which 
ltl~llY take several years) , we remove auother baud around it, au <l tltus 
the regeneration progresses. ·where no young growtiJ already exists, 
of rourse tl.te first opening is made to a Liord a sblrt, and afterw;Lrds the 
enlargement follows as occasion requires. 

0373-No. 67-3 
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SIZE OF OPENINGS. 

T ltc s ize of the OlJCuing-s aud the rapitli t,y with which they sl10ulcl be 
c nla rgetl vary, of course, with local coutlit ious a ud the species which is 
to be favo red, the liglt.t-necuing species ret1uiriu g larg-er opeuiugs aud 
(]Uiclwr Jight additions tl1a n t Le sha.tle-enduriug. It is di.fficnlt to give 
auy rules, Hiucc t he mmli fications due to local couditious are so mani­
fold , requiring ouservatiou amljudgrnent. Caution in 11ot opening too 
muclt at a, ti 111e and too quickly may avoid failure iu secnriug good stands. 

I u gm•eral, tLc first opeuiu gs may contain from oue-Jburtlt to one-half 
LL!t aere or more, a nd t he gradua.l eulargiug may progreRs by clearing 
bantls of a breadth not to exceed tl1e lt eigLt of the suJ·roundiug timber. 

1'1te time of tlte year wLcn t he cn ttin g is to be do1te is naturally in 
wiuter, when t he fa rmer Las t lte mos t leisure, aud when the wood sea­
so us best after fell ing- and is also m.ost reatlily moved. Si nce it is 
c:xv cctecl t hat t he seed t:tlleu iu the auturnu will sprout in the spring, 
all wood should , of course, be r emovetl f rom t he seed ground. 

'l'be Jirst opening, as well as t he enlargement of t ho groups, :;;hould 
not he made at once, but IJy gradual thinning out, i f tl1e soil is not in 
good co ndition to receive a nd germiuate the seed and 1t is impractica­
llle to put it in such cou(li t ion IJy ar tificial means-hoeing or vlowing. 

It is, or course, (1uite practicable-nay, sometimes very desirable-to 
prnparc t he soil for the reception all(l germination of the seed. vYhcre 
undesirable unLlergrowth bas started, it should be cut out, a11d where 
t!Je soil is (lCteriomted with weed growth Or CO W]>:tCted lJy t he tramping 
or cattle, it sl1ould be ltoecl or otherwise scarified, so t bat t he seed may 
1iud ('avoraulo co nditions. To let pigs do the plowing and th e covering 
of acorns is not an nncommou practice abroad. 

It is also (] uite proper if the reproduction from the seed of the stu-­
rouucliug mother trees dons not progress satisfa.ctori ly, to ~Lssist, when 
a n opportunity is afforded , hy.plan ting such desirable species as were 
or were 110t in t ltc composition of the original crop-

It 111ay r e(] nire ten, twenty ,or forty years or more to secure tl1e repro­
duction of :.L woocllot in t his way. A new growth, d enser a ucl better 
t han the old, wit h t im ber of varying· age, will be th e resul t. The prog­
ress or tLe regeneration in g roups is sbown on t l1 c accompauying plan, 
the diffe rent shadings showiug t!Je successive additions of young crop, 
t he darkest !lcuotiug t be oldest par ts, firs t regencrn.te(l. If we should 
make a section through any one ofthe groups, tltis, ideally re1)resented, 
woultl be like fi gure 14, the old growth on t lJc outside, the youngest 
11ew crop a<l.ioining it, and tiers of older growths of varying height 
toward t l1e center of the group. 

WIND 1\UN'fLE. 

On the pla.u there will be noted a strip specially shaded, smTotmdbJg 
t he entire plat (fig. 13, a), r epresent ing a strip of t imber which should 
surround t he farmer's wood lot, a ucl which l1e should keep as dense as 
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poRsible, especially l'avoriug u11tlergrowth. '['his part., if practicahle, 
sl10uld lte kept reproduced as copvice or by the tHethod or selection, 
i. l'., by taking out trees here and tl tcre. vVlteu g:tp~ arc 111adc, tl1ey 
houl1t be fi lied, if possible, by iu t roLl uci ug shade-em! uri11g ki ntls, which, 

like the spmces a.nd Jirs an(l lleeclt, r cta iu tl1eir branches down to t lte 
fooL fca· a long time. Tltis lltaHtle i~ inte11d ed to pruteet the in ter ior 
against the dr,ri ng inlluencc of winds, whicL are bonntl to cntm· the 
suutll wood lot and deteriorate t l1e soil. 'f ltc smaller the lot., tho 111ore 
Jtccrssnry anti 1les irnhle i t is to liHtiuta.i tl snell a protective eover or 
w intliJreak. 

Oldtim/Jcr- 8d. !d. 1st cutting . f d. 3d. Old ti•nbu. 
E'ro. l·L-..l..p}l4!:u·auco uf regonernt.iou by gr<,up 1110 UI4)tl. 

COPPICE. 

lle._ ides reprodnciug n. wood crop fro Ill t he seccl of mother t ree;; m· by 
plnntiug, tl1ere is anotl1er rep rod nctio11 l>OSRible IJy spron ts front the 
::;tnmp. '!'h is, to be sure, can be tl oue only wit h broad-lcafe<l species, 
since conifers, with llnt few exceptions, do not spront from the s tump. 
Wbeu a woodlot is cu t over and over again , the reproduetiou taking 
place by such spronts we call coppice_ 

~Iost wooded areas in tl1c Eastern S tates lmve been Ro cnt t hat repro­
duction from see<.l could not take place, ~wd hence we It ave large areas 
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of coppice, witlt very few see.uling trees iu Lers)Jersetl. As we l.J ave seen 
i 11 Lhe chapter ou "llow trees grow," t he Rtn·ou ts do 110t develop into 
aH gootl trees as the seedliugs. T ltey grow faster, to be sure, in the 
ucgin 11ing: but do not grow as ta,ll f11ld are apt to be sl.Jorter lived. 

For the vroduction of firewood, fence, a ntl pos t matcria,l, coppice man. 
<lgeUtent may suffice, but not for dimeusion timber. A nd even to keep 
tl.Jc coppice iu good reproductive coudiLiou, care should be taken to 
seelll·c a certain proportiou of seetlliug Lrees, since tl.te oltl stumps, after 
rcpcaLctl cuttiug, fail to sprout aud die out. 

Soil aud clima,te iufl.uence tile. success of the coppice; shallow soils 
prod uce weaker but more numerous s prouts aucJ. are more readily dete. 
rioratcd by t ile repeate<l la.yiug bare of the soil; a ruil(] climate is most 
f;womule to a coutinuauce of tl.te r eproductive power of the stump. 

Some species sprout more readily than otlt~rs; h ence the composition 
or the crop will cl.t~~nge, unless at ten tiou is paid to it. In tile coppice, 
m; in a ny other managemeut of a. 11 atuml wood crop; a desirable com­
posilion mu~t iir~t be secured, wl tich is doue by t imely improvement 
cuttings, as describe<! iu a previous ::;ection. 

'l'l.te best trees for coppice iu tho nortlJen.stem States are the chest­
Jill t, various oak~, hickory, ash, elm~ mn.ples, basswood, and b lack locust, 
wh ich are all good sprouters. 

·when cutLi ng is done for reproduction, the time au<lruanner are the 
111ain care. The best resulLs are probal.Jiy obtained, both financially 
aud witllrcganl to satisfactory reproductiou, when t lle coppice is cut 
l.JeLwccu tlte twentieth and thirtietll years. All cuttiug must be done 
in cal'ly s pring or iu wiuter, :.woidi11 g, however, days of severe frost, 
which is a.pt to sever the bark from the trunk a.ud to kill t hecambill.lll. 
<J utting in summer kills Llte stuutp, a s a r ule. The cut shoulcl be made 
s lanting downward, and a~ smooLh as possible, to prevent collection of 
lliOisture on Llw stump aud tltc resulting dectty, n.nd as close as possible 
to t,ltc gronml, wuerc t Le sLump is los::; exposed to injuries, aud tLe new 
::; pt·o u.Ls, sttLrting close to tl.tc ground, umy s tr ike independent roots. 

J.?ailpl aces or gaps ~boultl be tilled by planting. Tl.tis cau be readily 
done by bemliug to t he ground some of tl.te ueiglt boriug· sprouts, when 2 
to J years oltl, u otching, fasteuiug t lten t dowu with a. woouen. hook or 
a stone, :Lud covcriug them with :;oil a. s lJorL distance (4 to 6 iuci.Jes) 
from Lhe cuu. TlJe sprout will then strike root, antl after a. year or so 
111ay be Heverell frotH tl.te moLher stock by a shm·p cut (fig. 15). 

Por Ute 1·ecupem.tion of t l.to crop, it is dc:-;it aule Lo maintain a supply 
or Ht:ctlliug trees, which ma.y be secured eiLher by t Lte mttnra.l seediug of 
a few utof,hcr trees of the uld crop wlticb m·e left, or by plauting. This 
kitHl uf tuaua.gement, coppice with seedliug OL' standard trees inter­
tni xeu, if Lite latter <tre Jeft regularly mtd well distributed over the 
wood lot, leads to a management called "sLandard coppice." In this 
it i:-; a.ttemptctl to avoid tllc drawbacks of the coppice, viz, fa.ilure to 
produce tlirucu::;iou material and runuiug out of the stocks. 'rhe former 
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object is, however, only partially accomplisl te<l, as tlae trees grow u with ­
out t:mflicieut si<le sha<ling :ue apt to produce brancuy lJOle::> a nd hence 
knotty timber, besitles inj m·iug tlte coppice by tl.teir· shu tlo. 

PLA.t"'l OF JI'[A.N.L\GEMEN'l'. 

Tn order to harmonize tlHi l'C<]nirem ctlf H of t he wood lot; front a sylvi­
rnltnrnl point of view, and the neocl ::; of Lho f:u·uu•r for wood s upplies, 
the cutting must follow soute systet_un.Uc p lan . 

Tho improvement r nttiugs neetl not, in p oin L of Lime, la:we been marle 
ull on~r the loL before l.Jegiuu iug Llae cut Lings for rcgcucmLion, provitled 
tltey lta,·e beeu wade i u tho:>e parts w hich :ll'o Lo bo rcg-r uern.tetl. Both 
the <'nttiug-s mny go on siumltaneously, and Lit is e nahlt·s t.l te J:mucr to 
g;tngo t lae auaouut:; of cutting to llis c:onsuutption. Ac:c:orcling Lo the 

nmonnt of wood ueetlcd, oue ot· more groups utn.y be l:lLarLcd at tile same 
ti11te. It. iR, however, d eRirable, for Lite s;~kc of rcucwi ug the nop 
systomaticn.lly, to arrange tl.te groups in a. regular onkr over t.he lot. 

4 . HOW TO CULTIV A'l'E THE WOOD CROP. 

Where oulr lirewoocl is desired, i.e., woocl withou t special form , size, 
or quality, uo atlcution to t he nop is necessary, exce pt to in.·ure that 
it covers the gron utl completely. Nc\·et'Lbnlcss, cwen in Ruclt n. crop, 
which is usuall.r managed as coppice, 1 soute or lit e opcratious described 
in this chapter may proYe advautn gcom;. ·where, lwwever, 1aot on ly 
tjltnntity but u seful q ual i Ly of the crop is also lobe sccllt'etl, Lhn develop­
ment of tbe wond crop may be :Hl vau t.ageonsly in flneoccd by controlling 
the supply of lig .. l.Jt a.Yaihble to the in <livid nal tl·ces. 

I Seo vago 35 for dcRCI'iption of coppice: 
l ,• 
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Jt may be proper to repeat h ere briefly what has been explaiued in 
previous pages r egarding t he i nftueuce of light ou tree development. 

EFl<'EC'l ' OF L I GHT ON WOOD PlWDUCTION. 

Dense shade preserves soil moisture, the most esseutial el ement for 
wootl production; a close stand of SLtitable kintls of trees secures thi 
shading aud preveu ts the surface evaporatiou of soil moisture, making 
it :wailable lor wood }Jrodnction. But a close stand also cuts off side 
li~bt anu confines the lateral growing space, and hence prevents the 
development of side branch es and forces Lhe growth energy of the soil 
to cxpeud i tself in h eigh t growth; the crown is carried up, and long, 
cylin<lrical sh a.f(;::;, clear of branches, are developed; a close stand thus 
sccLu'eS desirable form aml quali ty. Yet, s iuce tbe (1mtlity of woodpro­
(lnction or accretioll (other tbings beil1g equal) is in direct proportion 
to th e amount of foliage and the avaihtblo lig ht , and since an open 
posit ion prou10tes t he development of <t l arger crO\VU and of more foli­
age, au OJ)Cll stand tends to secure a larger amouut of wood accretion 
ou each t ree. On the other hand , a tree growu in the open, bcsitles 
producin g more brancl1cs, del)Osits £~ l arger proportion of wootl at tllo 
b aRe, so that Lhe shape of th e bole become::~ more conical, a form which 
in sawin g proves unprofi table ; whereas a t ree grown in t he dense for­
csL bot.h l e n ~tb ens i ts shaft aL the expense tlf bn•uch growth and makeR 
a more even deposit of wootl ovm· the whole truuk, thus attaining a more 
cyli ud!·ical form. While, t hen, the total amount of " ·ood productiou per 
atre ma.y be as large in a, close st••ntl of trees as in an open one (within 
l imits), the distri bution of t his amouut among a la rger or smaller num­
ber o r in(lividual trees produces diiJerent results in tile quality of the 
crop. Aud sin<'e tile s ize of a Lreo or log is important iu determining 
its nsefulaesH aml va.h1e, the sooner the iudi vidna l trees reach u eful 
si:r.e, without ::;uiferlug iu other poiut':! of quality, t he more profitable the 
whole crop. 

NUMJJER OF TREJ~S PBH. .A.CRE. 

rr h c c:tre of t he forester, t hen, SliOUltl be to maintain the SmuJ.lest 
Humber of iudividtmls on the gronucl wuich will secure the greatest 
a111oun t of wootl g rowth in t he most desirable form of which tl•e ;~oil 
a nd cliuu~Le a1·e capalJle, without deteriomting t he soil comlitions. Ifc 
t ries to secure the moHt advantageous individual development of sin­
g le trees witJ1out suffering the disrulv:wtages resul tiug from too open 
sL:1JI(l. T ho solution of th is problem reiJuires t he gre:•test skill nnd 

l·utl<•·ment a nd ruJes c:~n lmnlly be formulated with precision, since for . ,., ' 
every species or combimLLion of species aud conditions t hese r nle11 
must lm mollified. 

In :~ well-establishell yotmg crov tho number of seedlings per aae 
varies greatly, from 3,000 to 100,000, acc01·dlug to soil, species, aml 
Lhc ma.nuer iu which i t orig ina ted, whether planted, sown, or seetled 
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naturally.1 Left to themselves, tho seedlings, as t hey develop, begin to 
crowd each other. At first this crowding results ou ly in increasing 
tho height growth and in prevent ing t he spread and full developmeut. 
of side brancbes; by and by the lower bmnches failin g to receive suf­
cieut light fiua lly die and break off-tho sha ft "clears i tself." Theu n. 
di tiuct development of defittito crowus t akes place, and after somo 
y~ars a diflereuce of height growth iu dilferm1t indi\'iduals becomes 
warked. Not a few trees fai l to reach t he gonemluppnr crown s urface, 
nu(l, beiug more or l ess overtopped, we C<'Li t reau ily clas:;ily them accord­
ing to heigh t ancl development of crowu, the superior or "tlowillating" 
ones growing more and more v igorously, t he inferior or •'dominated" 
n·ecs fall ing more and more behind, a nd fiuaUy dying ior Jack of ligh t, 
nud tlms a uatural reductiou iu u uwbers, or t himJiog, takes place. This 
un tural tbiun iug goes on with varying rates at difl"erent ages eon tinn­
iug through the entire l ife of t he crop, so that, while only 4,000 trees 
}Jer acre may be req uirecl in t he tenth yeaL· Lo II Htko a de use crowu cover 
or normally close s taud, u ntouched by man , in the fo rtieth year 1,200 
would sufflce to make the same douse cover, i u the eightieth year 350 
woulcl be a full st<tud, and in t.he one huullrcd Lh uoL more th;on 250, 
according to soil a ud species, more or less. A s wo can disceru three 
stages in the tlevelopmeu t of a si ngle tree-the jLLVouilo, adolescent., 
uu<l mahue-so, iu tho development of a, forest growtL, we mrty clistiu­
guisb three corresponding stages, uamely, Lho "thicket" or brushwood, 
the "pole-wood" or sapling, aud t he ''timber" stage. Dtuiug tho 
thicket stage, in wh ich the trees bave a busby app(' a nwce, a llowing 
b:u·dly auy distiuction of stem and crown, Lho height growt h is most 
rnpid . This period may last, a.ccordiug to couditious <LIId species, from 
5 or 10 to 30 anti even 40 ycars-louger ou poor soi ls tu• tl wit h sbatlc­
enduring species, slJorter with ligh t-ueed iug species on gool\ soils-aml, 
while i t lasts, it is in the interest of tl1e wood grower to maiutn,in the 
cln:e ·tancl, which produces tile long sha ft, clear of bmucll cs, ou w!Jiclt 
nL n later period the wood that makes valu able, clear timber, 111ay 
nccnmnlate. l "orm developmen t is 11 ow mo~t. impor ta nt. 1'he lower 
hranches are to die a nd ureak off before lil•cy bcconw too l arge. (~ec 

illu~tmtious of Lhe progress of "clerLrin g," 0 11 pp. Hi a n(l Hi.) Wi th 
light-ueeding species and with deciduous tree::; gouerally t his uyiu g otr 
is accomplished more easily tb au wit u couifers. 'l'he spruces a.ud even 
the white pine require very dense shading to "clear" t lJC shaft. D m ­
in:; this period i t is only necessa.ry to weed ont t ho uudesirn.l>le k iuds, 
~nch ns trees infested by insect a ud fun gus, sbruus, s ickly, stunted , or 
bu ·hy trees which are apt to overtop aud pt'evout tbe developmeut of 
their better neigh bors. In short, our a.ttcn tiou is uow devoted mainly 
to improving the composition of the crop. 

llf tho crop does no~, B~ 3 to 5 yeBrs of a~o. shado t bo g round wull, wi t iJ :. complete 
rrown cover, or cauopy, it CBu uot uo.sa.iu to llo well cstu.lllishcll aud shoultl llo fillou 
out by planting. 
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WEEDING AND CLl~ A N TNC: TilE OROr. 

. 'l'uis weeding or cl e~LIIing is easi ly do11o wi th s hcarR when the crop is 
J;·?rl1 3 to~ years old. Later, mere cuLlin g Lack of the undesirable trees 
wrt.h a knr.fe 01· hn:tcb ~t may be practic<'d. I11 wcll-madc artificial plau­
talrous lJrrH weed rng l S ra1·cly needed until about Lbe eig-hth or teutb 
year .. llut _ill 1ratur:tl gr·owtbs the you 11 g nop is sometimes so den 6 
as to rnonl 11rntely interfere with tlte dc ,·eJoprnent of tlre individual 
tr~<'s. T!J e stem.· t hen rer11ailr so slender I hat tbe r·e is da nger of their 
Lerng l.>t•n t OL' Lroken by storm or· s now when the gr-owth is thinned out 
la~r. In suclr cases timely Urinniug is indicated to sti mulate more 
I':LJ>Hl tl evt• f,>pwent of the r·est of t ire erop. T his ea.n bo doue most 
dr eaply by cut,Ling S\'mtlJs or Jaues 0110 yard w.ide and as fa.r apar·t 
Llrroug lr t he erop, leaving Rtrips s tandi ng. 'l'lr e outer t rees of t he strip 
:tt, )('ast,_ will t. lr cu shoot a head and become ti re main crop. These weed~ 
11rg- 01' unpmveme11t cuttings, which mus t Lc mad e gmdnally and be 
repeated every two or three years, arc b<'st JH'rforrned during tho snm-
11101' rnon Lhs, or in Augus t and Septcrnucr, whc u it is caRy to judge wlJat 
s ltould Lc Lakeu out. 

l\I E'l' llODS 01? 'l 'IIlNNlNG. 

During tire "thicket" stage, Llten, which may last fi'Om 10 to 25 and 
111ore. ~cai'H1 Lire crop is g mdttally brouglr t in to proprr ,;om position aud 
(:.orHlr tro~1. When the " pole-wood" stage is reached, most of the sap­
~ rugs _uc1ng now from 3 toG inch es in diame ter and from 15 to 35 feet 
Jn lr ergl•t, t,lrc variation in s izes ~ud iu appearance uecornes more and 
mor~ m::wkcd. S ome of t he taller trees b egin to show a long clear 
Hlr att_ :1. 11d. a dcfjnite crown . 'l'IJ e trees ca11 be more or less ;ca(Uly 
classrlrcd JU to l rcight arHl fl izc ela~:>ses . 'f ire mtc at whic h tlle height 
g rowLir lras progressed l.>egins Lo fall oil' antl diameter growtlJ increases. 
~ow collies Lire time when a.Lteutiou must be given to iucreasing tttis 
tl rarnrter g row II~ by retluc ~ ng the uu!llbCr of iudi viduals aud ttl us !laving 
a ll Lire wood winch the sorl c:w produce deposited on fewer individual 
'J'Iri s is done by jtldicions aud often repeated thinning, takin g out s;u~~ 
of Lire trees ;rntl thereby g iving wore light and increasing tho foliaucof 
tlrosc remaining;; and as the crowns expand, so do the trunks iucr~'l e 
t lreir <liamcter iu direct proportion. These thinn ings must however 
be uratle caut iously Jest at Lire same Lime Ll1e soil is exposed

1
too much: 

ur tlj(' bmnch growth of those trees which are to become timber woocl 
is too much s ti111u lated. So varying are Ll1 e coud ition~; to l.>e considered 
ac·c•orc~i11g _to soil! s ite, ~pecics, a nd dc velopme ut of the crop, that it i~ 
wcll-urgu llll[)ORsrble, wrtbont a long ancl detailed discussion to Jar 
down rules for tire pr·oper procedure. In addition the opinions of

1 
autho~­

it,ies differ - ~~~rgcly both as to mauner· a nd dogn•e of t hinnin g, tho old 
sclruol advumrg wouera.te, and t he new scllool severer t ttiunings. 
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For tile fn.rmcr, who can g ive personal atten Liou Lo detail :wd whose 
object is to grow a variety of s izes a ntl kinds of wnod, tho following 
~renernl method may perhaps be most useful : 

First determine which trees arc to b e troalc<l a l'\ th<' ma.i 11 crop or 
•· final h:wvest" crop. l~or· th i · 300 Lo GOO trees per at:ro of l he b est 
grown and mos t nseful kinds may be selected , which ~hould be dis­
tributed a.s uuifonnly <ts poss ible ove1· the ac•re. 'l'hcsc, th ()n -<>r as 
many ns rnay li ve ti ll t l re final h:trvest-aro dcs tin etl Lo grow into 
timber and are to form the special f<woritcs as much a s possihle. 'fhcy 
may at fi rst be marl• ell to insure r ecognition; laLer 011 t hey will be 
readily disLiuguished by their superior devclopmcn t. Tiro rest, which 
we will eal l t he"snbordinate" crop, is the11 to serve IIICrcly as tillc r1 

nurse, aud soil CO\'Cr. 

WHAT 'l'R.EES '1'0 l tEllfOVF.. 

It is now necessary, Ly careful observation of Lho surronndi ugs of 
each of tlte "fi na.l 11 n.rvcst 11 crop Lrccs, or '' snucrior·s," as we may C<Lll 
them, to determi ne what t rees of the "sul.>onlina.l e 11 crop Lrees, or 
"inferiors," mus t be removed . AJl nurse trceR that Uneaten to ovcrLop 
the superiurs must either be cut out or cut l>a.ck ancl topped, if Lhat is 
Jlrncticable, so that the crowu of t he superiors ean develop freely. 
Those that are only narrowin g in Lire superiors fr·orn the side, without 
preventing their free top ueveJop111CIIt1 need l!Ot b e in tcrforccl wit.h1 

e pecia.lly while they are s till useful in vrcvcnLing- tlro formation and 
spreading of side bmnches on t ho superiors . As soon as the latter 
ba.vefully cleare<l t hci r slta.fts, these crowding-in fcriors rn usL be removed. 
Care must be taken, however, 11ot to rewove Loo lllany at a. ti111e1 thus 
opening tl1c crown cover too severely aud tiJorcuy exposing t he soi l to 
the dr_ying influence of t he s un. Ont<lua.lly, a s Llr o crowns of inferiors 
stnnding farther away begin to interfere wiLh t.lrose of LlJ c s uperiors, 
ttte inferiors arc removed, antl t hus the full eflecL of tho lig ht, is seemed 
in ttte accretion of the main harvest crop ; aL the srtrne ti u1 t:1 Lhe branch 
growtlr.ltas bceu prevcutell and tho soil has b een kept s lratlccl. Mean­
while thiunings may also be mallein tho sul>ordinaLe t:rop, in order to 
secure also the mos t ma.terial from this part of th o crop. This is done 
by cutting out a ll trees tlJat tbrealcu to be k illed hy their neighbors. 
In this way many a useful stick is !laved arul Lhc dead material , only 
good for firewood, lessened. It is evident that. t roes whiclJ in t.IJe s trug­
gle for existence have fallen behind, so as to h o overtopped uy their 
neighbors, can not, either by their preseucc ot· by Lhcir removal, iuf:ln­
ence the remaining growth. They a re rewoved ouly in order Lo utilize 
their wood before iL decays. 

It may be well to remark again that an untlergrowth of woody plauts 
il1torfcres in uo wa.y with t lJe development of t ir e maiu crop, uuL, ou tho 
contrary, aids by its shntle in preservin g fa.voralJle moistnrc coud iLious. 
Its exjstence, however, shows in most cases t lJ•tt tlt.e crown cover is not .. 
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~s dense as it should be, a nd heuce that thinnin g is not required. 
Grass au d weed growth, on the other hand, is emphatica lly clisadmn­
tageous and shows t hat th e crown cover is dangerously open. 

The auswer to th_e three questions, Wlteu to begin the tbin uiugs, 
IIow severely to t hm , and H ow often to repeat t he operatioll , must 
always tlcpenu upon the vary ing· appearance of the g rowth ttll(l tlte 
J t ~ccs~i ti es in e~ch case. The first necessity for int eefereuce may ar ise 
w tth ltgh t-ueed lll g s pecies as early as the twelfth or fifteenth year· with 
shade-cll tlu riug·, not before t he t wetltie th or t wenty-fifth year. ' The 
11eccssaey severity of the t lti unin g and t he r epeti tio n are somewhat 
ill tercl cpeuden t . ](;is b etter to t ltiu carefully and repeat t lte operation 
oftener tlmu to ope11 np so severely at once as to j eopardize t ile soil 
conditions. E specially jn youuger growths a nd on poorer soil it is 
liest never to open a continuous crown cover so t hat i t could not' close 
up again wit llin 3 to G year s ; rath er r epeat !,be opera tion oftener, 
Later, w ben th e trees h ave at.taiued heights of 50 to 60 feet au d clear 
bo!es _(wbich may lie iu 40 t o 50 yea-rs, according to soil aud kind) the 
tlnumng may be more severe, so as to require r epeti tion only every 
G to 10 years. 

T he couditiou of the crow n cover, then, is the criterion which d irects 
tl1e ax. As soon as t he crowns ag-ain t ouch or interlace tho time bas 
a rrivctl to th in again. ln mixed growths it mus t uot be overlooked_ 
L~l :.tt li g-bt-Jtccdill g species m ust lie specially protecte<l ag-ainst shadier 
IICigbbon;. ~hat!~· en duri u g- trees, such as the spruces, beech, sugm· 
maple, rtnd h1ckon es, bear overtopping for a t ime aud wi ll then grow vio-­
o ~·ously wben JUorc ligh t is given, while l igh t-needi ng species, like the 
pw cs, lan:b , oaks, aucl ash, when once suppressed, may never be able to 
recover. 

Pa,r ticuhw a t tent iou is called to t be necessity of leaving a Tather 
denser "wiutl mantle" all arouutl small gl'Oves. I n tllis part of the 
grovn tli e thinning must be less Revere, unless couiferons tree~~; OD tl1e 
outs ide cnn be encou ragetl by severe tlli uniDg to hold their llrn nclles 
low Llown, tllltS i nm·ca~iJJ g their value as wimlbreaks. 

'l' l1c tltit iUi ngs, then, wllile g iving to t he " final har vest " crop all t ile 
ad vantage of' ligh t for prom otin g its rapid development in to SCn7iCC· 
alllc t imber size, fum ish also better waterial from the snbordi ua te crop. 
A t GO Lo 70 years of age t he latter may lmve beeu entirely removed and 
ou ly t he or ig in ally sclcctetl "superiol's '' remain on the grou vd, 0 1• as 
many of tJ,em as have not died a nd lleen removed ; 250 to 400 of tllese 
vcr acr~ will m:~l\e a pcr~ect s tand of tl:lOSt valuable form and s ize, really 
fo r tlte ltnal harvest, w l11ch should lle nt::tde ~ts indicated iu t he p receiliug 
chapter. 
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5.- THE RELATION OF FORESTS TO F A RMS. 

That all things in n a ture are related to each oLher aml inLerclc­
pendeut is a common saying, ~• facL doubted by nobody, yet o[Lcn 
forgot ten or neglected in practical life. T he reason is partly in el i ffer­
l'nce and par tly ignoran ce as to th e actual nature of th e relationship; 
hence ,v-e suffer , deservecllr or 11ot. 

The farmer 's business, more Lha u any other , perh aps, depends for 
its success upon a true estimate of and careful regard Cor th is int,cr­
relatiou. He adapts his crop to t he nature of the soil, th e man!lc t· 
of its cultivation to t he changes of the seasons, and a lLogeth er he 
shapes condit ions a ncl places them in thei.r p roper relations to each 
other and adapts himself t•o them. 

Soil, mois ture, a nd h eaL a re t he Lhreo facLors wh ich , i f properly 
related and u tilized , combine to produce his crops. I n some di rec­
tions he can control i,hese factors more or less readily; in others Lhey 
are withdrawu f rom his immediaLe influence, au cl he is S(\omiugly 
helpless. lie can m aiu tai n t he fe rtiliLy of the soil by ma nming, by 
proper TOtation qf crops, and by deep culture; he cau remove s urp l us 
moistme by d itch ing ~mel drain ing; he cau, by irri gaLion systems, 
bring water to his crops, and by Limely cu ltiva t ion prevOJI L excessive 
entporaLion, t hereby renderiug more waLer available to Lh e crop; 
bnt he can uot control the rainfall n or t ho temperature chaugcs of 
Lhe seasons. R ecen L attemp Ls to con trol Lhc rainfall hy di rect, mmtns 
exhibit one of the great-est foll ies and misconcep Lious of nat n m l 
fo-rces we have wi tnessed d uriug this age. N overth cless, by intl ircct 
menus the farmer h as it in h is power to ·exercise much greater control 
over these forces t han he has attempted hiLherto. H e C<tll pt event or 
reLlilCe the unfavorable effects of t emperature cha nges; he can i uc reasc 
the available water supplies, a nd p revent t lie evil eJiccts of cxcessi vo 
rainfall; he can so m;-mage the waters which fal i as to geL Lhe mo:-~t. 
benefit from them and avoid the h a rm which they a rc able 1io inflict •. 

Defore attempting to control the rainfall i tself by <U"Lificc, we Rhoultl 
study how to secu t·e th e best use of t hat which falls, ~tH it cotucs wi t,l ,in 
reach of hu man }tgencies and becomes available by naLural causes. 

How poorly we understand the use of t heso waLer s np plicH is evi­
rlencecl yeaTly by desLructive freshets and fl oods, wit,h Lhe accoul jmny­
ing washing of soil, followcfl by droughLs, low waters, a nd deteriom ­
tion of agr icu ltural hmds. It is cla imed that ann ually in t he Unilietl 
'tates about 200 squ are miles of fc r t.ile soil ar e waRhed i nto b rookR 

a-nd r ivers, a loss of soil capital wl1ich can not be repaired f o1· cent.n ­
ries. · At t he same t ime millions of dollars are appropriaLetl ymw]y in 
the river a,nd harb or bills to dig out the lost farms from th e r i vcrs, a ntl 
mnny th ousands of dolla rs' wor th of crops aucl ot,hc r p roper t-.y a ro 
uest1·oyed by floods and overflowR; noL to con n1, L]:tc large l os~ f rom 
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drough ts which t his country s nffcrs ' C't ·1 . 
::ttHl wlr iclt , nououbtedly could t . l · .J . _t Y ' '~ Otle p:ue or tlte oturr. 

' ue Mgely avorded if 1 . · 
manage tlte availalJ ie water su r , ' ' we mew ltow to 

Tl ~~~ 
•e ~·egulation , proper dis tribution and . . . 

waters Ill bnmi<l 'ts well "S I. 'l .' utihzatwn of the rain ' •• n a n c rt'gwns t 
be t he g-reat prolJlem of sue c ·f 1 • . -wa er mauagemeut-is to 

< 0 ss u agn cnlture in the f t 
hlO of 1.ltn most powerful m en.ns for s u I . . u ure. 

t h e pmpel' <l i:;tl'ibHtion and 1 . . t c l watet ma.nagcme n t, lies in 
n,tt 11 .e n an co of fores t · . 

Cn.ll say t.ltat. t.llO most, successful' .. ' . . a t cas. ~a.y, we 
't·J t (' • Y. Loor ma nao·cme nt ·s t . 

WI ' 10 11 . <ll·est llt:tnagemen t. · "' 1
• n o posst b lc 

'l'IIE FOREST WATERS THE FARM. 

vVIt o(;he l· fo t·cst.s increase Lh o " t .. 
tl 

. . c.mom1 of I)rCCII) tL"t· '' ]. 
)()II' I 1111 il s is sti n 'LH ( . . . '' 1011 Wlo llll or near 
. . ' J[)Cil qu cst10u, althorwh tl . , · . . c 

l.lt.tl, 11 llfle •· <'cr t-'tm COil <.l 't t' 1 "' 1e1 e ate 1 ncltcatwns ' tons at·o·c den se fo . t . 
an e ffect. J\ f. H. llj' l·n.tc t l e , t. ~t' . ' es areas may 1Javc such 
. ' • "a e t r~·ansp tred b.)' t l f l' . 
In SO III O dco·,·cc to inct'C::t<·e tJ . 1 . . le o tage JS certai n 

. "' ' '·~ Je re at1 \TC h umidi t . t 1. . ' 
thereby IHCr<mso cl it·ectly ot· indi recti ·J .y n ear_ u~ forest, a nd 
bol'hood. 'l'ltis mu ch we can asser t ~r~e wat~t sr~pphes m its neigh ­
an<l fields, heated hy t he Sllll :11111 ' s '_tl~at wlJJ!e extended plai ns 

· . ' , , t 1ence o·lvt no· r· t 
of :til', ltavc 1.ho Lcn<lmtcy t . "' "' ISO o warm cutTe nLs 

· . 0 P1 event contle nsaL' • E 
lll() ts l.llre- lwarino· <' lltTen ts f . ·t . ·' JOn o. t he passi no-"' - · ., orcs areas w1th t h ·. 1 . "' 
sl.l'al.a, tlo 110L h ave sucJ1 a ·•e·tl .1 ' , en coo er , motsLet· air 
1 

· ' " c ency ltl1C, local s lt 
)Cco momorc fl'crJuenL ln •]·1<'1. . . ·f ,', c . . owors may th erefore 
· '' , 1 n e1g luorl toocl 13 t tl . 
111 the amouHij of 1"tinfall l . u ' tough noincr·ease 
l 

'] ' . ' rnay >e secured by forest . h 
Jt tLyo f wllfLtove t· f·•lls 1· s l. JI C. ·' f . ateas, t e availa-" · · 1easeu or tl1 1 r l 

p l'opcl'l.}' local;cdforcstgl'owt.h. ~rhe fol'· (Te o~ tty JY a well-kept a nd 
Lito f'all. of Lho rai ntlrOl):S ''U'l SD •l tl l,Ll':'e, tWJgs, arlu bmnches ht·eak 
I 

. · ,,. '- · .. oes 1e tttcr of tl f .. 
1, to sot! llH<lcr this covet· J·<· t Hl OlesLfloot·, hence 

· .. , u o compacted a · · t l 
kepL loose and o- ranuh r so ' ft'Lt 'l t ,,s Ill 1e open fi eld, but. 

"' ' ' • " c " 1e wa e t· c·b · , ·1 pc r~olal,e; Lho waLor t hus t·ea ches t h e oT , n tea c,t y peueLrate andl 
g t·adually [ I'Oill. the leave"' b. ' · "' ouud more slowly, dripping: 
. .,, ta,nc ues and trunk ·I ll . 

i,tmc for iL Lo s ink into t l , 'l 'I, .' s, ant a owutg moJ'e, 1e sot . Ju s p erc l t' . 
by Lhc <:l ta nncls alon rr t l tc o a .ron l S a lso made e::tsie t" 

. , "' ma ny roots SiJ 'I ·I 
ope n st rucllll t·o or the sor'l .., d tl l . nJ ar y, on . account o( thcr 

,.n Hl sower melt' , f 1 a forest cover ill S[H'ln o- whe. .t .1. . 1116 o · t 1e s now under 
Ll · "'' 1 0 .J tes a for tmo-ht t 

l:tll m exposed positions and melts witb. less w"' . ·O. a month lm~ger 
th e snow waLers mor e full y l)el ' . ' tl aste fto tn evaporattoll , . · lColaue 1e oTouncl A · 
JS C<tught a11d prc:scrvecl uncle . t l f . . "' · galll , more snow 
fi e fcls ancl prai l'ics. r w Ol est cover than on th e wind-swep t 

All tllesc coll(1itions operate too-eth . . 
amot~nts of the walel' ~-;i nk into tl~ fo: t , w~t~ the result t~at larger 
t.ha nm open fields '[' It' . I . est SOil alHl to g t·ea· .. er depths 

. . . ts mots ,nre IS conser db 
cvaporaLwn in t he cool "11Cl stl'll f t . ve . ecauso of t-he reduced 

•• · · ores an· be (1' • t . 
two great m ois1iure-c1issir)aL' ' w.., pw ecteu from the 
d'. ' m g agents, sun an d winl B th 

tLwns al one the water supplies av .1 bl . . c · Y ese con-
a t a e m th e SOil are increased from_ 
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50 to GO p er cent over those available on th e open llcl(l. Owing l.n 

these two causes, thou-increased pcrcolatiOtl autllleerea.::>ctl evapora­
tion-larger amounts of moisture l1ecome availaule to feed Lhe springs 
aucl sub soil waters, and these become ftnally available to Lho farm, i ( 
th e forest is located at a hi gher elevaLiou i.han th e Jield. Tllo great 
imparlance of th e subsoil waLet· especially <tnu the i ulluence o£ fore~t, 
areas u pon it has so far received too little attention antl appreciation. 
IL is the subsoil water t hat is capable of supplying t.he ncedetl moisture 

in times of drought. 

'fHE FORES'l' TEMPERS THE F1U~M. 

AltOLher method u.)' which a forest !Jolt lJecomes •~ oonse1·vato1· of 
mois tn re lies in i Ls wind-lJreH.king capacity, by which boLl1 velocil.y <Lilll 
temperature of winds are modified a nd eva.poraljlon from t lto flolu:; 

to the leeward is reduced. 
On Lhe prairie, wi nd swept every day aml evot·y h our , th o f a rmer 

luts leamecl to plan t a wind-break ~trounu his builuings anll orchanls, 
often only a s ingle row of trees, a'ucl find s even th at a desirable :;hcl\,cr, 
tempering both the ho t winds of summer a ncl Lite cold hlasts oC win­
ter. T he ftelds h e nsnaUy leaves unprotected; yet a wiml-bre<tk 
around his c rops to Lhe winuwaru would b ring him inet·e;.tsell yicltl , 
all(l ~t Limber belt would act still more effectively . S:~ys a fa n ner 

from I l linois: 
My e:'..--perience is that now in cold anu stormy winters fields protecteu lly tim­

ber belts yield full crops, while fields not protectell yielcl only one-thircl of a crop. 
'Twenty-five or thirty years ago we never hall any wheat killetl by winter fl:ost, 
a.ncl every year we had a full crop of peaches, which is now ver'j rare. At that 
time we hall plenty of t imber around our fields and orcharus, now clcarecl <~WtLy. 

Not only is t h e temperature of the wimls modifiou by passing over 
a nd tluough the shMled :tml coole r spaces of p1·otecting l.i mbc r belLs 
disposed toward Lhe wiucl ward and alternating with 1.h e field:s, hut 
their velociLy is broken nncl moderated, n.u d sineo wit.h re<htt~cd 
velocity the evaporative power o( t he willds is vel'y grea tly rcthtee\1, 
so more water is left. <LVailable fo r c rops. Every foot itt heigh t of 
a. forest growth will protect 1 rod in cli:stance, <:md several !JelLs in 
s uccession would probably greatly increase the effective tl istaucc. 
By preven ting <.1eep f reezing of t he soil the winter cold is u ot so 
much prolonged, and the f requeu t fogs :tnu 111 isLs 1,haL h over near 
forest areas preveu t many frosts. That sLock will tltri ve bel. Lot· where 
it ca.n find p rotection from the cold blaf?ts of wiuter aud frolll Ll10 
h eat of t he s un in s ummer is a wcll-establi.shed fact. 

THE FORES'l' PROTECTS THE FARM. 

On the sandy plains, when:~ the· winds are apt to blow the sand , 
shifting jt blthe1· ancl thi ther , a forest belt to Lhe windward is the 
only means to k eep the farm protecteu. 
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In tlto ntcJllltLaiu nlHl hill country Ll1o f~u·ms a.r·e apt to snl'fcr from 
hoa vy r;~im; l~a:; h i ll g' iLW<L.Y Lbc soil. vVhere Lbe Lvps and slopes arc 
lmro<L _ ol 1,hq1r for·e:;t cove r, the IiLLe r of the fores t floor burnt up, 
Ll1~~ :-;oil Lrautplod <1n<l co mpacLeu hy ca t!Jo and by the patter of Lhe 
r·:L itH l rc~ps, Lill~ ~va Lc~ t· can not p en etmLe tl1e soil roaclily , but is cal'­
rr ed ofl s upcl"fll:ml ly, m; peeially wl1 en Ll1e soil js of clay antl naturally 
cc_)lll pac:L. As a '·cs ull! the wa ters, rushing over the s urface down Lho 
hrll , l"lll t Loget.hc r· in ri vulcLs atul s tr·eatus and ~Lequire sne ll a force a s 
J.o lm al)l e to mov~ loose P<tt: t icles a ntl e ven s tones; tlle ground l>e­
colll t\S CuiTOwntl wr th g 1tll ies and ruu s; th e fe rt il e soil is washed 
away; Lho Hold :-; i>olow a.ro c_ol'(~ recl wW1 s ilL; Lito r·ua.ds are uamagetl ; 
Lho water c:o11rses tear Lhe a· hanks, and htLer run dry b ecause the 
waLc~rs UtaL s hoult l I ced Lhe m l>y s ul>Lena n can chaune]s have beeu 
uarr1 ed aw:~y i11 't.lw flood . 

. 'L' ~to l'orr~L <;o_vcr 011 t he lt illt,ops n.ntl sLeep bills i.des whi ch a rc not 
'.~" for_ e u H1 v<\.t.to ll pr~ven_Ls. this orosi ve a eLiou of Lhe waLers by t.he 
~,t111 o lllfluon_co b y wh1 ch 1t mcrenses available water s upplies. The 
~~~~-JIOI'L~~nl , c•fl·ecLs of a. fo r_est covet·, th eu , arc r el.enLiou of larger qnan­
LILH!s of wn Lc:r and carry 1ug the m oft utul er g round ancl g iv ing t.h cm 
up g-~·a.llllall:Y, 1,hus extendi ng Lhe time of Lhcir u sefuluess and pro­
Vl'llitu g th cll' tlcslrucLive a cLiOJJ. 

In ordcw _1.o be t]I(H'<~ ughly e ffect ive, t he forest gmwLu ruust be de nse, 
a_nd, cs?~c,_all y, Lhc Cu1·est !loo t· 111usL n oL bo r obbed o r Hs a ccuutula ­
i.to ns o( Jc~J mge, s urface mnlch ancl liLter , ot· iLs underbrush by fire 
Hot· mus l. II; be compac Lecl b y tllc Lrampling of caLtle. ' 

_0H Lho g~n~ lc r slopcR, which are devoted to cultivati on, meLhods 
o [ 1111de rtl n L111111g, s nell as hori ~on tal d i Lches partly iilletl wi Lh s t.ones 
a_11d c;o vet·.ecl. wiLit soil, Lc rraeiu g-, aucl euntotlr plowing, deep Clllti va­
Lion , soll<lutg, a 1ul p ro pe r rotation of crops, must be employed to pre­
venL dant.ngo from s urface walors . 

1'H IJ: F OREST SUP PLIES TffE F ARM W ITH USEFUL MATE RIAL. 

All Lhe be ne fi ts tlcei ved from the f<Worable influence of forest belt. 
I l

. . s 
npon ~va .e r COli C 1t10ns can b e l.t ad without losing any of the useful 
lllaLcrml Lhn.t t he f orest produces. The fo rest <rrows t o be t 1 t 
1 • . • . . . o c u anc o 
ve u t il1 ~ecl ; 1 t ts a c rop to b e ltal·vested. I t is a crop which if pmp-
erJy 1nana.gecl , does not need to be replauLed ; i t r eproduces itself. 
. Wh en on ce estab lish ed, the ax, if p roperly guided by skillful hands 
ts t ho only t(JOL necessary Lo cuHivate :it and to r eproduce it TJ 0 . ' 
· ·L . · . 1 re 
JS ,1 ~o ucecsst y of plltnt~ng unless t.he wood lot has been m ismanaged. 

, I Ito 1~ootl loL, t_b c_n , 1 f prop_e d y managed , is 1w t only the guardian 
o l the f a.rm , b.11 t tt 1s the sa vmgs bauk from which fair interest cau 
I.H· annually drawJt , u t ilizin g for the pmpose the p oorest part o£ the 
£a nn. N ordcws l.hc wood lot require mnchatLe n tion; itisto the farm 
wh ;,tL Lhe wo rkbask et is to the good housewife-a means wit.lJ. which t o 
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improve t.he Ollll s a llll e nds or t ime, e:>iJccia lly durillgLhe wi ul.cw, wlwn 
o the r f<trut bus iness is a t. a s f,a mlst.Ul. 

It may b e added thaL t he mator ia l wltielt l.h.e fa•:mer \'.al l Kl'~·un~ 
from U1e wood ·lot, besid e:,; t he oLher ad vantages r cmLe1l auovu, ~ ~ ol 
far f,!;reaLer importa 11ce aml value Lhan iR gouemlly a tlmi LLcd. 

0 ;1. a well-regu lated farm o( l GO a m·es, wil.l.1 iLs 4 miles a nd more o ( 

rc ncinv- and with i ts wooll Iires in range a nd s Love, a t luasl. ~1'1 cords 
o f wo;l are r e(1 u ired ann ua.Lly, besides matel'ial fo r repair o( hu iltl­
ings, or altoget,h ee the anmtal p roduct of prob abl y 40 to 50 aer~~ oC 
wcll-sLoc.;ked forest is neeuccl. The proclnct may represc:!l t, ;wcon lm t{ 
Lo loca.Lion, a n acl.ual stumpage value of f rom $1. Lo $3 per a ero, a :mrc 
crop coming every year wit hou t r eganl Lo wcaLhc t·, w iLh ~)liL Lro ,~illc 
and work, aml ra ised ou th e poorest pa rt of Ll1 e f arJU. II, JS q uesi.JOll ­
able wheLb e r s uch neL r esults could be secured with Lhe Ram o sLeadi -
11esR fro m a ny oLh c r crop. Not' mnst iL bo ovorlookctl. t.ltal. Lhc work 
i n h arvt,sLi ug t his crop f;1Jl s in to a t ime wh en little else eoulcl he clone. 

\ Vire fences tl.nd coalJi.reR a re, no doub t, good s ubstitu les, hu t they 
re<1u ire ready casu, and often Lbe tlistance of haulage m;.tk ns L h c~m 
n tL11Cr cxpc nsi vc . P rcsen t1y, too, ·wh en t he vi rg in woods have hcen 
s LiJI fur th er culled of thei r valuaule sLores, t he farmer wl1n has pro­
served 11 s nffteien tly la rge and well-tended wootl loL will uc a ble Lo 
der ive a comforLable m oney revenu e f rom i.l. by s up plyi Jtg Lhe ma rkel, 
wi [,h wood of various kin ds n.nd sizes. The German SLate fo rests, wi th 
their complicat.ed atlministrat ious, which eat u p 4 per cou l, of Lho 
g ross income, y ield, with -p rices of wood about Lhe sam e as in our 
connt1·y, a u a nnual n e t reven ue of (rom $1 t o $4 a nd more per acre. 
·why sh ould not t he Carmer , wh o does nuL -pay s:t l:tries Lo mm1 agers, 
overseers, ancl forest guards, llH\k e a t least as mud t money ou t o f Ll1 i t~ 
crop when h e is within reach of a m arket? 

W ith va ry ing cond itions t h e meth ods would of course vary. In 
a gen eral wa y , if h e happens to have a virg in g rowth of mixed wood s, 
the ftrst care would be Lo improve t he composition of t ile wood loL uy 
cuLLin ()' out the less desirahle ki nels, Lh o wee<ls or Lree g t·ow (,]t, aml I, he 
poorly"' grown t rees which i mpccle the tl cvelopme n t of m ore deservin g 

n eighbors . 
The woocl thns cu t h e will use as firewoo(l or in an y other way, am.l , 

even if h e cou ](1 n ot use i t at all, and bad to bu rn i t up, the operation 
would pay iuclirectJy by leaving him <1 betLer m·op. Then h e may u so 
the r est of t he crop , gradually cu ttiug the trees as nced ecl, u uL he 
mus t tak e caro i.l1a.t th e openings arc not made too large, so that Lhey 
can 1-ead ily fill out wi th young growth f rom the seed of the re main­
ing trees, a nd h e must also p ay at tention to the young afLergrowLh , 
u·iv ing it light as n eeded. Thus without ever resorLin g to plant.ing h e 
~nay ha rvest the old t imber and h avo a 11ew cro-p taki ng its place and 
perpetuate LlJe wood Jot wi thou L in any way en rl.ai] ing llis uso of 

the same. 
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TITLE: BERNHARD EDUARD FERNOW '(1851-1923) IHE PERSON, THE PROFESSIONAL 
FORESTER, AND THE "SHADY SIDES" OF THE DEMOCRATIC SYSTEM. 

".-The main service, the principle object of the forest has 
nothing to do with beauty or pleasure. It is not, except 
i ncidentally, an object of aesthetics, but an object of 
economics." Fernow (1896) 
Letter to Editor ~ For ester (Vol. 2) P• 45 

INTRODUCTION 

Fernow - A Historical Sketch and Some of His Accomplishments. Bernhard Fernow 

was born of aristocratic lineage in Inowraclav, Prussia !n 1851. He selected 

the forestry profession as a career and completed the program for aspiring 

government foresters at Muenden Forest Academy. Such training and the power-

prestige of his family as sured him of entry and advancement in a German forestry 

bureaucracy that was over a hundred years old. 

But the Gods work in strange ways. Bernhard met and fell in love with 

Olivia Reynolds who was visiting the continent from Brooklyn, New York. Against 

the advice of many of his friends and family (and probably against the council 

of the rational part of himself nurtured i n his German heritage and forestry 

education) Bernhard went to New York, married Olivia in 1879, stayed there, and 

thus became the first professionally trained forester in North America. He made 

America his country and its forests, forestry, and foresters his consuming 

concern. 

Fernow quickly became involved in the American forest conservation, 

becoming secretary of the American Forestry Association (America's first forest 

conservation agency forced in 1875). In 1886 President Cleveland appointed him 

Chief of the Division of Forestry (predecessor of the U.S. Forest Service). Be 

remained there twelve years, a constant supporter of a national forest system to 

be managed and admi nistered by a professionally tra ined, scientifically-oriented 



forestry corp (just like the old country). Fernow was part of the small, 

clandestine group that slipped Section 24 into the 1891 Public Lands Bill, 

providing presidential power to reserve lands as National Forests. Ke also 

proposed to Congress that West Point become a professional forestry as well as a 

professional military academy. This again followed the Prussian model, but 

Congress rejected the idea. 

Bernhard Fernow instigated and was part of many of the forces that began 

forestry education in the U.S. and Canada. He was head of North America's first 

professional forestry school at Cornell (1898-1903) and became Dean of the 

faculty of Forestry at University of Toronto in 1907. It's no wonder American 

and Canadian forestry and foresters resemble the Prussian model. 

Fernow also wrote the first textbook of forest econoaics (Economics of 

Fore.stry. 1902. New York: T.Y. Crowell and Co., 520 pp.), instigated and was 

t .he editor of the first professional forestry journal (Forenry Quarterly from .. 
1902-16), and first editor of its successor: the Journal 2!_ Forestry begun in 191 : 

A Closer Look ~ Fernow, ~Person. Rationality, order and control are 

personal or institutional attributes highly regarded by some individuals and 

some societies of our planet. German people and German institutions are often 

stereotyped as valuing such attributes. 

Fernow was raised in an aristocratic Prussian family, was educated in the 

proper academies of the day, and selected a proud and re~pected school for his 

professional forestry training. Since ~ Prussian Forest Service was part of 

the military (as is our Artily Corp of Engineers ), his professional training was 

probcbly quite parnmilitary. 

Prussian professi~nals in the 1800's had cer~ain images of bow the world 

should be organized and operated. And essential elements of their images were 

the attributes of rationality, science, power of the state, importance of the 

trained professional, and maintaining order in the conduct of human affairs. 
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There was also little debate in Prussia of Fernow's day that wood was an 

essential and scarce material, that the state should ensure this critical 

resource was adequately provided, and that professional foresters were best able 

to make the important decisions about these forestry problems. 

Much of Fernow's teaching has a simplicity and order reflective of his 

background. Some of his basic principles of forestry (Senate of University of 

Toronto, 1923:313) are an example: 

"Save by intelligent use. 
We must protect in order to practice. 
Forestry is a function of the state." 

I detect a ring of authority and certainty here reminiscent of my old 

catechisms and ROTC manuals. 

I offer an equally no-nonsense quote on the proper role of forestry 

from his Economics~ Forestry (Fernow 1902:85-86): 

-rhe first and foremost purpose of a forest growth 
is to supply us with wood aterial; it ia the 
substance of the trees itself, not their fruit, 
their beauty, their shade, their shelter ••• 

With the settlement of the country and the 
growing needs of civil..ization this use must 
and will attach as an essential predicate, a 
fundamental requisite • • •. 

Thus if the state of New York withdraws from 
such use a large woodland area in the Adiron­
dacks (referring to the Adirondacks State 
Forest Reserve)* to subserve solely other 
purposes (recreation, landscape amenities, 
etc.)*, this can be only a temporary withdrawal 
from its main purpoae (wood prod~ction)* which 
tim2 and intelligent conception oi rational econ­
omy will reverse." 

Ah, for the good ole days of forestry fundamentalism. 

*Comments in brackets are mine. 



-

The Tupper Lake Controversy =: Laymen ~ the Professional Forester. In 

1898 Fernow began North America's first University program of forestry at 

Cornell University. But the new New York State College of Forestry was 

only to last five years before ending in Fernow's greatest personal and 

professional tragedy. It was a kind of Greek Tragedy that North American 

foresters seem compelled to replay in honor of Fernow and our ancient 

professional ancestors. I will briefly review the incident. 

ACT ONE: Began long ago with the cultural baggage and images that Fernow 

-,rought off the boat" when he arrived in Brooklyn. We have discussed 

this baggage of Prussian and professional forestry images above. 

ACT TWO: At Fernow's encouragement the state of New York purchased an old 

cut-over forest near Tupper Lake. The purpose of this timber stand was a 

collge experimental and laboratory forest; it happened to be located in a 

popular summer resort area of the Adirondack Mountains. 

The Tupper Lake Forest had been cut over several times in the last 100 

years, removing almost all softwood and valuable hardwoods. It was in 

derelict condition common of most forests of eastern United States in those 

times. So Fernow followed his professional instincts and began a 

silvicultural prescription of clearcutting the low value hardwood stands 

and replacing them with more promising conifer plantations. It was to be 

one of North America's first examples of good, e£ficient, practical 

forestry. It was to be a lesson to forestry students and the public! 

When logging of low quality hardwood stands commenced in 1903 some 

wealthy and influential summer residents protested the radical change in 

their scenery. They were not mollified when informed they were witnessing 

rational, scientific forestry in the capa ble hands of a professional 

forester. 
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ACT THREE: Upon returning to Cornell University, Fernow discovered some angry 

and influential Adirondack summer home residents had persuaded the governor to 

veto the New York State College of Forestry's budget (Duerr 1966). 

Fernow was dismissed. One of North America's first examples of g;ood, 

efficient forestry became a lesson of another sort. The New York State College 

of Forestry was moved to Syracuse University, where it became the largest 

professional forestry school on our planet. 

EPILOGUE: Bernhard Fernow, disappointed and humiliated, wrote ~ome" to a 

character from Act I (Doctor Scbwappach -- one of his professors at Eberswalde). 

Be related the tragedy of professional American forestry at Tupper Lake to 

Professor Schwappach and sought council. The professor's reply was reprinted in 

the Forestry Quarterly. 

Fe mow (1903: 44) beg ius by gj. ving some background: 
iWh!le (Professor Scbwappach was)* not acquainted with 
the local conditions (of Tupper Lake)* by personal 
inspection, the cescription of these7 given in the 
repo~s of the Director of the College, would enable 
any competent forester to diagnose and prescribe." 

The artiCle continues with Professor Schwappach's letter; a portion of which 

reads (Fernow 1903:44): 

"With the principles which are developed (in these 
reports)* for the management of the College Forest, 
I am entirely in accord. It is i .ndeed impossible 
(professionally)* under the stated conditions to ~ /~ f, 
prescribe or do anything else. 
To us Europeans it ia entirely unintelligible that a 
committee of laymen, who have never seen a managed 
forest, should be able to pronounce competent judg­
ment regarding the procedures of professional men. 
These are the 'shady sides' of the much-praised 
democratic _system.-~~ 

Ah, for the good ole days of forestry fundamentalism. 

*Comments in brackets are mine. 



Some Closing Remarks. The Tupper Lake incident illustrates an old problem 

we professionals encounter in dealing with social and political realities. 

Like so much of life's drama, there are no heros that are totally right; no 

villains that are totally wrong. And there's the lingering suspicion _ t~t 

if the characters would have "gotten together" something might have been 

worked out, and possibly much of the conflict reduce~ 

Like you and me, Bernhard Fernow had his hang-ups. Yet he did many 

admirable things for his adopted land and its people. The cause of forest 

conservation and its heritage we enjoy today would have been much less 

without him. 

Most of the April 1923 issue of the Journal of Forestry is devoted to 

Fernow's memory. Few foresters have the senate of major universities pass 

resolutions in their memory as did the University of Toronto (it is 

reproduced in the April 1923 issue). And there are numerous recollections 

of students and friends that indicate Fernow was a special human being as 

well as an important professional forester. 

MODULE OBJECTIVES 

1. To introduce you to one of the most influential persons in shaping 

American-canadian images and institutions of forestry and foresters. 

2. Through a better understanding of general Prussian cultural influences 

and professional forestry training that molded Bernhard Fernow, to 

appreciate the origin of many of the images of good forestry and a 

good professional forester that were imported to North America. 

3. In the Tupper Lake tale, to present the dilemma of professional 

judgments, rights of laymen, impasses possible in value-conflicts, and 

the "shady sides of democracy" that are part of forestry past, 

present, and (probably) future. 



4. To have students reflect on the roots of their professional images (be 

it forestry, range, outdoor recreation or wildlife) and how these 

images lllight instigate natural resource conflicts in their life • 

. LEARNING PLAN 

1. Read introduction to this handout once; think about it. 

2. Read introduction to this handout again, trying to put yourself in the 

place of Fernow and think about: (a) how and where you picked up your 

cultural images; (b) how such images may be an asset to you and your 

profession at times; and (c) also how they can be a liability at 

times. 

3. Look over the study questions. We will discuss some in class and you 

might see something similar on an exam. 
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STUDY QUESTIONS 

1. The first professional, university forestry program began in Prussia 
in 1763. By the time we signed the Declaration of Independence, most 
Prussian universities had forestry professors on their staff. 
Bernhard Fernow incorporated much of this German forestry tradition 
into the first North American forestry school at Cornell University, 
beginning in 1898. He later carried this tradition to the University 
of Toronto (in 1901). 

Why did it take Americans ·about 135 years longer to begin its first 
university forestry program? Why (a) physical-environmental 
situations; and (b) cultural-political images caused this? 

2. List, define, and give examples of certain Prussian cultural 
attributes that were incorporated into American image of what was: (a ) 
a good forest; (b) good forestry practice; and (c) a proper 
professional forester. 
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FERNOW, BERNHARD EDUARD (Jan. 7, 1851 - Feb. 6, 1923), pioneer professional 
forester in North America, one of 13 children, was born in the province of ~ __ q { 
Posen, Prussia (now Poland), to Eduard Fernow , who opted for law and government 
service rather than managing the family estate, and to Clara Nordman, the 
second of Eduard's three wives. 

In his youth, Fernow spent time with his uncle, Frederick Edmund Fernow, who 
managed the family property, including a large forest holding . Following 
secondary school, at age 19, before beginning his classroom studies at the 
Munden Forest Academy in the province of Hanover, Fernow spent a year in 
practical woods work with the Prussian forest department. His forestry 
education was interrupted in 1870 by military service as an army lieutenant 
during the Franco-Pruss ian War. Before graduating from forestry school , he met 
Olivia Reynolds , a U.S. citizen who had accompanied her brother during his 
university studies in Germany. Olivia was hired to teach Fernow English . When 
they became engaged and left for the United States in 1876, his family, 
expecting him to follow in his uncle's footsteps, was upset at his depar ture. 
Married in 1879, Olivia gave birth to five children and outlived her husband by 
17 years. 

Fernow arrived in the United States professionally trained in forestry and 
offered his services as a consulting forest engineer, a novel profession in a 
nation where forestry as planned management of woodlands was uncommon. The 
lack of demand for his speciality led him to work at a variety of jobs 
(bookkeeping, German tutor, law clerk) until 1878 when he became manager (until 
1885) of 15,000 acres of Pennsylvania woodland, a wood source for the charcoal 
used in the foundry furnaces of Cooper Hewitt and Company. This job and his 
membership in the American Institute of Mining Engineers linked Fernow with 
Abraham S . Hewitt--president of the institute , member of Congress, and 
eventually mayor of New York City. 

The foundry forest work exposed Fernow to American forest conditions. 
Alarmed by his own observations and reports of forest decline found in works 
such as Charles S. Sargent's 1884 Report on the Forests of North America, 
Fernow spoke out on the need for protective legislation and economical 
management of America's forest r esources. As a professional forester, he saw 
his position as objectively balancing between the extremes of protectionists 
who wanted to lock up the land as parks and wholesale exploiters . 

In 1883, the year he became a U. S. citizen, Fernow was elected to scretary of 
the American Forestry Association (AFA); in 1888 he moved up to chair the 
executive committee of the AFA and did so for the next 10 years. The AFA was 
active in the first American Forestry Congress in 1882 in Cincinnati, Oh i o. 
The work of this congress--and later ones--led to increased public awareness of 
the plight of the nation's forestlands, leading to an organized movement of 
conservationists seeking legislation in state and federal governments to 
protect forests. 

The highly visible Fernow was recommended by Abraham S. Hewitt to President 
Grover Cleveland to be appointed the third (after Franklin B. Hough and 
Nathaniel H. Egleston) chief of the Division of Forestry of the U.S . Depa rtment 
of Agriculture on March 15, 1886. Limited budgets constrained the work of the 
Division during his tenure , yet he and his staff, during his 12-year tenure, 
produced over 200 articles and 50 bulletins on forests and forestry for t he 
public. He did much to make forestry a science in the United States with his 
major contribution of founding within the USDA Division of Forestry a timber 



physics~ research program (forest products) and a study of wood and forest 
growth. 

Fernow, more a scientist than a politician, left the Division of Forestry in 
1898 to head the newly founded forestry school at Cornell University, the first 
four-year program of forestry in the United States. A dispute over forestry 
practices on the school forest by adjacent estate owners ended with Fernow 
departing for Canada, where in 1907 he started the first Canadian fores t ry 
school at the University of Toronto. 

His many contributions to fostering forestry as a profession merit for Fernow 
the title of "father of professional forestry in North America." His most 
enduring legacy rests on his role in drafting the language of the Forest 
Reserve Act of 1891, which laid the basis for public land reserves, the 
beginning of the National Forest System, and his influence on the Forest 
Management Act of 1897, which defined the purpose of the federal forest 
reserves and provided for their management by what is now known as the U. S. 
Forest Service . 
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(c) The Publisher. acting on behalf of the Proprietor. m:1y ha\·e each arti<... k re\ kv. ed by an editor of 
the Work. or by a reader spl:'cil'ied by an edi tor. to en~ure that it satisfactorily CO\'l'r~ the conrcnt and scope 
de~crihed on ~chedule A and in the: Contributors' l\l:tnual. 

(d) It is understood that re,·ision'-> in article.'> may be necessary to achie\'l', in the judgment of the 
editors of the Work. m ·crall balance of con:rage in the \\'ork. The editors of the \X'ork, :tcting on behalf of the 
ProprtL'tor. may therefore undertake ~uhstantivt: n:\ ision of articles. subject ro the final approval of the 
Contributor. to effect desirable balance of con~rage . If the l:'ditors of the \\ 'ork so direct. the Puhli-,her, acting 
on IK·half of the Proprietor. may request re,·iston by the Contributor. who o.;hall make o.;uch re,·isions in articles 
:h tna) be requm:d to make them '>:Hisfactory ro the editor~ of the Work and .'>hall deli' er -,uch re,·ision::> to the 
Puhli-.her in acumJance \Yith ib \\'ritten requl:'::>t therefor. 

(e) The Pu bl is her may copyed i r 111.1 n uscri pt'-' of articles to make them con form to a '->t ylc of 
punctu:nion, ~pclling. capital ization. and u-,age it Jeem-, appropriate to the \'\'ork. The Puhli'->her :,hall 
excrcbe high standard~ of copyediting .tnd ..,hall un<.li.:nake to ensure, to the be.'>t of it.., ability. the factual 
accuracy of article:>. checking facts in all readil) a\·ailable re~ources as requested by rhe editor., of the Work. 

CO The Contribu tor shall read and correct copyedited manuscripts of his or her articles and shall 
promptly return them to the Publisher ap[xo,·ed for typcseuing. 
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AFA Announces FERNOW AWARD Plan 
With Wolfgang Koehler, Fore~try Att ache of the 

German Emba~~y serving as liai;on, A FA ; 11~noun~es 
that plam are going forw..~:u. 111 cooperauon " :Hh 
the German Forestry A-.~ooauon for the establish­
ment of a r J:.R ·ow AWARD to he gi\'en w for­
c~ters who ha\'c Jll;Hle imern;ll ion a! colttrihu tiom 
to forestry. 

The Man 
Who Brought 

Forestry 
to America 

By CHARLES EDGAR RANDALL 

IERICA'S fi rst forester _was 
alien who came to tillS cour 
trv an unknown German irr 

migrant, ' without job or fun 
within a dozen years he was the r 
ognized leader of the forestry mo1 

' mcnt in America. 
Rernhard Eduard Fernow was a 

m:u kable man who first sugg~t 
ma ny-perha P" most--of the ~d 
from which grew our f~r~s~ m;. 
tutions, policies, and ~cuvtues o! t 
day. Our first pm{essionally-tram 
forester, he ~tablished th~rof 
sion h~e. first institu ted prof 
~ i0i1a l forestry education at the c 
lcgcle\'el . both in the U. S .. 
Canada, and largely th rough hll. · 
forts legislation was passed establ 
ing tfiC natloilal lo~ s_y~te~-. H 
~lartCd researcn R,rOJeCtS Ill StiVl 
tl'i'i"'C andTorest product~ that fo 
shadowed the de\'elopmeo.Lof 0 

niilionwide system ol fore~t ex 
nlt'nt stat ions and our famous Ftt 
c~ t Products Laboratory. -
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AFA's Debt To Fcrnow 

The \merican Forestry \"01 ia­
tion owes him a special_ debt. He 
<trl'ed a~ a n officer or duector for 
(our decades, :md pla~ea a leading 
p.lrl in its org-anit:llion, ~towth, ami 
·~r,etopmenL as an important \oit c 
111 ,\meriran co men .1 tion. 

Inevitably, ami ~urcly with ju\ 1 ifi­
callon, Fct now has heen called 1 he 
Father of .\merit .m Forestn•." 

There were other~. not.1bly D1 . 
Franklin B. Hough . the first l '. S. 
Forestrv Commhsioner, who pt c­
ceded him in raising their voices to ­
l.liC the forests. But it was Fcrno,,· 
11ho fim advanced fore~lll'· thr J 
management of forest lands for con­
unuou~ production, a~ a ~~ icnce, .t~ 
a prawcal idea, and a~ a go:.l for 
\merica\ forest~ 

Fernow was born in I no" 1 a1law. 
m t.he pt ovim e o£ Pmen, Ptu~~ia. on 
Januan 17, 185 1. one of thirtet'n 
children but a ~cion o£ .111 aristo­
cratic fanul). His grandfather. Graf 
Karl Frederick Leopold 1on Ferno. 
01111ed a l~e estat.e in East Prmsia. 
Bernhard's father, however. had 1 r­
hnqu ished his right to the e:.tate a~ 
tlde~t sou, in order to talc up the 
profession of law, and had ri,en to 
a prominent position in the Prus­
sian go,ernment. Hi~ father was a 
man o£ culture. His home was vis­
i~~ frequently by distinguished mu­
!Jnam of t.he time. Bernhard 
himseJ£ teceived a good musical ed­
ucation, and became an accom­
plished pianist. 

An untie, who had take n up the 
~re of the Camily property, took an 
tnterN in young Bernhard, and the 
boy Splat much time on the estate. 
~ere he learned about farming and 
IVC~tor l breeding, and became es­

JlCctalh interested in the manage­
ment ol the estate's extensive for­
ests. I ollowing his early education 
at tl1 gymnasium at Bromherg. , 
Bhetn h 1 d, at the age of 19, entered 
1. e fo1 '"'•t ~ervice. He spent a year in 
"'~I work, t.hen passed his exami­
llattnlt and entered the Mi.inden 
F'oreq .\cadcmy in Hanover. His 
fotc\n} studies were interrupted by 
a }eat of service as a lieutenant in 
~e at1ny during t.he Franco-Prussian 
Var. I hen be devoted a year to the 

stud) n( law at the University o£ 
f<6nt ~,:,berg. Returning to the acad­
ttny, he got his forestry license, and 
~rnt uuo forest work, first in Silesia, 
~ tn in Brandenburg, then in East 
tu~sia. 

1964 

American Girl lh ings Us Our 
rint Forester 

It wa~ '' hile F rrno,,· wa~ a s1.11dent 
.t t the forest academy that he met 
Oli' ia R e\ nold~. She had wmc to 
Getmany ·to• keep hou~c for het 
brother John, while he aurnded the 
l l ui1er~il ) nf Cottingcn. She g,l\c 
Fetnow )c,,om in Engli~h. lie and 
Mi'' Rq nold' bc(,tliW eng:tgcd­
.tgo~ithl the wbhr' o! Ft'rnow\ f.•m­
ih. lt. had been lltHict ,tnod th:u the 
voung f01 ester was to be made heir 
io the familv estate. llis uaini11g, 
hl.lth in for('~t·., and in l.tw, w.J~ ton­
'idned to be ~uitable pt cp.u ,ttion 
for lll:tll:t(i(illg the inherited proper­
tic,. i\<'H'I thdr,~. Bern hat d Femo "·· 
as hi~ fathrr h.ul dom• befot e him. 
ga1·r up his herita~c. \\'hen OJi,·ia 
Rc)ltOh" tame b.Jtk to ,\mcrica , 
lktnh .ud ra111e ti.Xl. 

' I hi~ 11.1~ in 18iG. In the :-\t·w 
\\'m id thct e wne no openings for 
,, lnrest rt. " \\'h,J t i' a foJt·,tu ?'" pen 
pic a'kccl. l-et now wot ked at :1 ',,. 
tiet' of job\-clCtl in a :'\l'\\' Yotk 
l:m olfut'. gin ug pt i\,tte l l·,,on~ in 
t.hc C.cmt,lll l::tnguagc, booklccpin~ 
fo1 a hardw.1re hnn . lie invented :111 
ekttri<.tl pro<r'' for removing the 
tin coating ftom tin cans, ami u icd, 
unsuC<cssfully . to establi~h a lw-.i­
nes .. based on hi' im c ntion . 

Rut fl'l now wa ~ het c w ~tay. rhc 
year aher hi:. arri,al he <ledared his 
intention to J.x.ocome a U.S. cititen 
and in 1883 he wa' to become 
naturalized. 

Th10ugh a friend of the Rey­
nolds famil). Fernow in 1878 got a 
job with Cooper, Hewitt & Com­
pany, owncn o£ iron works in N ew 
Jersey and Pennsylvania. Next year 
he w;t, a~~igned to manage the com­
pan) ·s Lehigh Furnace, including a 
large f01est p10pert.y in east-central 
Pcnmylva ni .1. souHC of charcoal for 
the furnaces. 

Fet now and Olivia Reynolds were 
married in 1879. The m at riagc cere­
mony was perfot med by Or. Henry 
Ward Beecher, noted pastor o[ the 
Plymouth Congregational Church 
in Brooklyn. Fernow brought his 
bride to a stone house in the mill­
ing community of Slatedale, Pa., 
where they lived for the next four 
years, and ~here the first three . of 
their five chtldren were born. Wtth 
Olivia's help, he improved his Eng­
lish, and began his firsthand 
acquaintanceship with American 
forests. 

Soon his articles on forestry were 

published in the Amt•ncall j ournal 
of ,\1 ning and .1 pet iodical pub­
lished by the .\~,ouation of Ch . .u­
roal Imn \\'()I I..Ct,. I he editm., of 
t.he~e publications wcte amonJ?; the 
eat h· ath oc .ttc, of fote\t COthc n ·:l­
tion: Other :11tides found wider au­
dietHC,, and soon Fctnow ,,·as at­
lt.tct ing the :llleiiiiOII o( tnatl\" ~ci­
entiMS and ,a,e-the-fotcsts enthusi­
asts. l le began to get letters as kin~ 
hi~ opinion 01 advice-the be­
ginning of a voluminom concspon­
denc e th .Jt he conducted throu~h­
u ut the rema inder of hi .. life. 

Ferno" find~ .\ Hume 

In 1Ai5, the '"·'~' befotc Ferno'' ~ 
came 10 .\mcti<'a, Dr. John .\xton 
\\'.t1der .. 111 Ohio phv.,ician, and a 
group of ol\\0! i:tiC'> had formed The 
.\merican Fme~tn· .\ s,o<ia tion. In J 
.\ptil. I~X:!. with the f.lll{ate o£ a pa­
rade .tnd .111 .-\1 b01 Dal' cct rmonial 
tr<'e pl.•nung, the fit~t .-\met ican 
Fm l''>l <.ou~t rss wa , held in Cincin­
n.ni. [ hi., Con!{•e~, 01 i!{inated a~ •m 
a ILl i r 'l para tc II nm tho e of The 
.\mt rit:lll fmr'!t' ,\ , ociation, 
but l<•ading mrmhrts of the .-\s~ocia­
tiou \It'll' a<li\e :111d itl\liumental 
iu iT~ irHcprion, and :lt a second 
Congtr" meeting in Montreal later) 
in the 'a me ~rar, the two OJganiza­
tiom were merged. , \nnu.ll mreting~ 
of the Congress were held for the 
following ,e,en \Cars. In IR8!1 the 
combined Otg.tnitations assumed the 
name of The .\merican Forcsu y .-\'­
sotiation. and under that name it 
has continued to the present day. 

Fcrnow took p.trt in both the 
Ci111 innati and :\lontreal m eetings. 
At. :\Iontreal he was a member of 
the commiuce named to effect the 
mcrge1· of The . \merican Fore~tn· 
. \ s~ociation and the Congres~. Next 
) car, he was named corresponrling­
scrretan of the mganit.ltion. Dlll­
i ng the Ill'' t few \l'a ... . ldten the in­
tcrcst. of m;~n) of the cat I~ ~uppott­
cts hcgan to dwindle. he 1\ot·ked 
hard LO leep I ht: fOil'~ try 01 g:t II ita­
lion .tli \'('. lit' e i\Td a~ COI I C'> JXmd­

ing ~euctary until I ~R8, when he 
became cha it man of the cxccuti,·c 
committee. Thtouglwut the tcmain­
det of hi' life. Fetnow took an acti\1' 
patt in the Association, :md in later 
)Can sct\Ctl as an honoraq \ice­
pre~ident of the A'>,oti:uion. 

~
Fern ow I.Hcr said that the A.mer-\ 

an Forest Cong•e~s of 188~ 
unt hcd t.hc 1 eal fore\ try move­

ment in .\mcrica. This might well beJ 
true. Forest work in the federal g-ov-
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f, 
etnment had begun ~ix )ear' earlier, 

11 with the appoimrnent in IHiu of Dr. 
Hough a, a IOie~try agent. But nr. 

't I Iough Ita <I been able to a<"complish 

i 
little, in ,pite ot hi, prodigious labors 
and the preparation of three monu­
menwl report~ . The 1882 Congress at 

r 
Cin<"innati ,et in motion sentiments 

I 
If 

( :11111 prr,sures th:tt led to the enact-
/ ment of forestry l egi~lation in several 
(__ ~tales, and to stepped-up forestry ac­

tivit y in the U. S. government. The 
\fontreal meeting Jed to enactment 
of fire prevention, land dassifica­
tion , and other forc~trv mea~ures in 
Canada. · 

/ Fenw11· was the key figure in the 
• c..._de\elopment ol forest management. 
P .\[oq of the '1orc~ of paper~ pre· 

>t'nted a t rhe Cincinnati .uul '\[on­
treat meeting' in Jl'\R2 were mn­
terned with tree p l:mting-. the qual-
itie~ of indi,·idual 'pccie~. or fme't 
inlluen<"e~ on flood control. "The 
real science of foresu) , que~tions 
pertaining to the management of 
fore~!\:· Fernow reported. ''did not 
find mtKh considerat ion." In latt, 
his \Oice was.almo\t the onlv one to 
'b•j ng forth the idea of n{<magi ng 
jpr!;'SI~ for a mntinu11tg:_ yield. At 
Cincinnati h e presented a p :tper on 
fore> I polity in Getman~: at Mon­
tt c:tl his paper offered ~ome ha ~ ir 
rule' for fot est managemen t. 

• 

'--'-~ Fernow·s ad\'ice ''as 'ought in 
drafting. the lcgi '>l:tt ion etu! ted by 
the :'\ew York state leg i,Ja tlltc in 
JRR5 for the admini,11;11ion of the 
Stare·~ lot'C'~ t pre.,l'nC' lantk In the 
same yc;1r he helped l< l oq~anite .t 
~ew Ynrk state fm c~ tr\' a~~o<"i :tti on . 
" ' !tile engag-ed in th(•se cllorh, h ·r­
n nw met a }Otmg :'\ew Yo1 k ,\,wm­
bh man named Theodore Roosc-
n~lt-a meeting tha t wa~ to haH' f:tr­
reac hi ng ("Qil~C<j LICIH C,. f t g!'ner­
ated ideas that were to het t>lltc lll:t­
jor policie> in Roo~nclt ·, pre<; idcn· 
tial ,tdministration in tht· ca rl\' 
1900's. 

Democrat Namt·s Repuhli1au 

( 

ln JR86, only ten year~ after Fct ­
now h ad ani,·ed in the United 
States, he was appointed to hc.ul 
the fm estry work of the I ' . !-.. Gn\'­

. ernment. Fen1ow was known a' a 
Republican ; hi~ selection by the 
11cw Dcmocr:1tic Pre~idc1 11. GIO\l'l' 
Clcn :land, wa~ in recognition o l the 
I an that h e was the o nh 111:11t in the 
COII I~try ~rofe~sion:.tll ~ CJIIa l ificd for 
the Joh. l·ernm,· w:t~ n.1mnl ·" 1hief 
of thL' Di,· i~ion of Foil' '> ! I ' i11 thl' 
ll. S. Departmen t of .\ griniltllt L', 
'"cc<:cdmg ~athaniel 11. Egle,ton, a 
.\fas~at hmctt~ prcadtl'l with a ,in­
! t i e intrecs t in , h111 liule knt\1\ledge 
ol fore~t ry, who had h eaded the Di\'i-

16 

sion since I RH3. Cong1 e:.s gave the 
Division ~ tatutory rank on July I of 
the year Fernow took O\'er, but it 
granted the Division no increase in 
fund 5. The $10,000 aptJropriatecl for 
the next fisca l year al owed Fernow 
little opportuntty for cxpamion f 
~taff or program. He did acquire a 
competent dendrologist, George B. 
Sudworth, who came to the Division 
from the Uni\'ersity of Michigan that 
year, and who was to give valuable 
service to government forestry work 
for the next four decades. , 

Until after 1890, the annual ap­
propriations for the Division of For­
c , try remained at $10,000. During 
the tweln: years Fernow wa' in 
1 h arge, they never exceeded $33,520. 
But cwn with the:.e meager funds, 
I.e: ~u.ade the work of the Fot c' t ry 
Dn· 1 ~1on known far and wide. The 
ni,·i:. ion i~~ued lltlln<:rouo, reports 
and bulleum, man) of them au­
thored by Fernow himself. I rc tra\·­
cled t:xtemi\'ely, ,otnctimt', at his 
own exrense, and ~poke I re1p1ently 
at meet 1n~~ and mllege~. l\lauv in­
tere~ts consulted him and h e helped \ 
to promote ~tate lcgi , l.llion for fire 
prot en ion and o ther f01 e~t r\' work ) 
imti_liiiCd coopcrati\'e. fore.' t.· specie~( 
, 111d1e> 11\ Se\'eral Ulll\ er~tt tcs and 
:1d\'i~ed )<Hill~ m en to go to E~trnpe 
to ~• udy fore~ !I y. One who followed 
hi , ;ul\ i<"e ,,·;" na11 tn l Gifford 
l'in1 !tot. 

..::.:::::;;.:.:.:_;forests. But in 1\fa 1891 
anolher ;t:ssiOn of ~ongt Cb~ wa; 
about to close, and stall no ,1( tion 
had been taken. Supporters of the 
bill in Congress, wuh the conniv­
ance of Secretary of the Interior 
John W. Noble, Fernow, and oth­
ers, did manage to insert into a 
draft of a bill revising land hi i\'S a 
new Section 2·1. It was a h . l~t·il 
written, inmmplete s(·ntence • ', iJ: 
provided: 

"That the l'tl''ident o£ the l , itcc.l 
State\ may, from time to tim., ~ct 
a pat t_ and re~er_\'e, in an)'. St~tt<' or 
Tern tot y havmg public l<m<ls 
,,·holl). or in part covered with tim. 
ber or undergrowth, whcthc·r of 
<"onuner~ial value or not~ as public 
reservauon~. and the Prestdem ~hall 
by public proclamation, declare th~ 
e~wllli~hmcnt of such reservations 
and the limits thereof." 

During the next two years, Prt!ii­
dent Benjamin Harrison set aside 
fore:.t rcsenatiun~ totaling 1 ~-mil­
lion ane'>. Prc~ident~ Cleveland, Me. 
Kinl1·y, anJ Theodore ROQSevelt 
added mm c. Dnelopment o( our 
national fute~ t ~)'tern wa, under 
\\';1\ . 

In the Di\ i' ion, \\'Ot k nn what h e i 'he II ale hill would ha\'e pro-
c:tlle~l " timber ph\'~i c, .. ,,.a, ri te be- ' ided lm admini~tration o[ the (or-
KIIInlng- of "hat latt'l dn1·lopcd int < e~t ll''l'l\1'' ;" wdl a~ for their es-
.t lnoad pn>g t am ol for1·' t produ ns rabli~hment. But th(· hast) ptOYiso 
ICSt'.lr!..h . \ttenllon ,,.;.., lot ched ou ol 11< 111 did not ptmid!' fut lore~ters 
the inflt~enn·' of fon' ' " 0111 ,,·atc·t to protell .ttld m :lll,tRe the public 
' n\ rpl\' :tn~l flc_>od lflllttnl. , Jull!'t - lo tnt '. Fenww he~an .u 0111e tO' 
hi' t pLIIHtng 111 rite Ctc ·, lt t•l,ti"' r<'lnt'!ly this. He de~rribetl objeuives 
and annual repo t '' wh ic It o11tlin ~·d of admini'ltrati(fn-a S)~telll of man· 
pl."" lot f.,tC'\11' ,,·o1 k tl1.11 • '""d a~L"IIH' II t that w<la} would llc railed 
no\\' '<'t \l ' as hlucpt i111 ' fm wrr " tnultipk " 'c." .111d it w:t~ not until 
broad lor!'~tn pro)!.r.lllt. 1H~I7 th:tt the needed lcgi,l.ttion was 

lu a111111al tepoth ·'"" i11 ne;nh pa:..,ed. A~ain , it got through Con-
t'\{'t) ~pee< It he lll :ulc. 1- t:tuow at· gtL·,~ ·" :t la>t·minute rider to an· 
ta l ked the IH'gle! I of the forC~h un other bill. 
th l' p11hlir domain : :\g.titt and again ~ ln ..'.!2~ Fernow .tppcated before 
he t11ged l e>et\·;tl ton .tnt! manage- a1iousc of Rcpre~cntati\'CS commit· 
lllt' llt of tlt e,!' lot!''"· l.tgi,I.ttiou for tct· to .td\'ocate inrrea~ed federal aid 
the rc~cl\ ation o f pt~hli. timhct · '-~ thel.cnd-~raul't'Oflegt·, so that 
l.11td, had ht'l'll tntrodlltt·d in Con· tlt ty n>uh!._give course~ in fmesliJ 
gH''' ·" \',!t h :" I ~ifi. hut it !tad · ight ~·"' catlicr, lte h:ul dclaH~red 
' .~-~~ tn·d l~ ltlc: .llt entlllll . In IH~i. ~ the fihl <_ ou1~C of _tt·chnH:cl fore)ll\ 
I t: tno'' Itt lpnl to draft a new hrll lcnutT~ tn .\maH .t a t \l:t~sachu· 
''ltid_t "'"' ;_q>pto\ !'d ll\ the .\meri- ~,,eu~ .\1-(t irultut;tl Colkgc. R epeat· 
t.llt _ hne,r _ Collgte·~. and . _at that ot· nil\' he u rged that (orestr)' educa· 
g.tnll.tt loll ' t t'quc,t, '':" Hllrodwrd \ tlllll be madt: a\·ail:thle. to prmide 
by :--.! ' lt.llnt ll.d!' .,f \l.1i11e: ~ the ptulc~'inll :tlh - tr:tim·d men that 

"·ould bt' tll't'tlt'd lor lnkral. ,t.tte. 
:\{on.' To Set .\part .tnd pri\,IIC fott·,trv work. 

Pr c,~ lll \' for enanment ol the l11 li'~J l' . the opportunity t .IIIH' Ill 
ll.de hill mounted, mtHh o f it gnt- f!'t nm,· w organi1e the first "huol 
trat~d h~ Fcrttmv \ man y ~J >Cel hes, of futt' ~ ll \ at tht• c ollcg-i .tl\' I!'H'l in 
wttttng'>, and lcuct~ to the develop- (T11r11 to page ·11) __ ./ 
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AMERICAN FORESTS 
------- -

FIRE FIGHTING OutFiTS 
FOlEST FIRE EQUIPMENT (Tr•d• Ahrk) 

SIMPLE, RELIABLE, ECONOMICAL 
YOUR OWN FIRE ENGINE 

INSTANTLY AT YOUR COMMAND 

Here's a hard hitting "one-man" outfit for complete control 
of small fires or fast initial attack to hold larger fires until 

help arrives. 

This efficient equipment can be mounted in your pickup in 
15 minutes leaving ample space and load capacity for "work­
ing gear." 

Developed in cooperation with the U. S. Forest Service for 
constant rugged field work, it is the ideal equipment for 
Foresters, Loggers, Patrolmen, Tree Farmers, Ranchers, Con­
struction Bosses and similar field service, during fire season. 

SEND FOR DESCRIPTIVE BULLETIN 

U.S. FOREST SERVICE STANDARD 
FOR PATROL CARS, 50 CAL CAP. 
(1 00-500 C. I. eiz" a leo avallaltle) 
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Fernow, The Man Who Brought Forestry To America 
(From page I fi) 

thi~ coun try. li e resigned his posi· 
tion as c hie£ of Lite Di' is ion of For ­
c~ lr) in the U . S. Dcpattmem ol _ \ g· 
riculurrc to bccomr d ire< tot o l til <' 
1\:ew Ymk State Colkw:: o f Fotc' ll} 
at Cornell Un i,ersity. At the Dc­
parunerll of Ag ricultur e he w:h ~~~ ~ -

(

ceeded by (;iffo rd Pindtot, the 
young fo re, ter he h ad ath i, ccJ , who 
would build large o n 1 he lo unda­
tions Fernow had !.t id. 

At Cornell , on ;, September morn­
ing, Ferno w addre~ed h i, 1 l:t~,: 
"You arc the first swdcms of sih i­
culture in .\m<•ri c:~ : I congra tula te 
you ." 

Aided By Rot h, Gifford 

H e had recruited t wo other fac­
ulty members: ~Jl.ili..crt Ro th , " 'ho 
h ad been wi th him in the Di vision 
of Forest ry and would la ter head the 
department o f forestry at the U n i­
versity ol :\Iichigan; an~John Gil 
~ an .\met i<an 1\' ith Europea n 

foresu·y training wh o h ad bee n em­
ployed. with the 1'\ew Jersc) Ceologi­
cal Survey. The tiC\\ C:o l lege o l FOI ­
estry was in cramp<'d quarters. h~ 
enrollment was , maiL Rut many ol 
its early student ~ would soon be 

o~mong 1 he lcaduh in profc,,iona I 
lolt'' '" in America. Tht'V incl llc.led 
' llch now wdl-lllcllnt ' n :mw~ a, 

(

R.dph C. _Br} an t, ~~· : lltct ~hd£01d,) 
R.IJ>h.ld Zon. Plultp . \ } I C•. :ulll 
C l) de I .e.""'-

\\'hen tht· ~1.11e leRhl.tlllre au­
tlwrized the c.tau li~hmt•nt o l the 
~ew Yo t k State Coll c~r o l Forest ry. 
it prO\ idee! th.ll thC' wllege should 

(

.ulrninbtet a !10 ,000-ane tran in the 

.\di rond:H k ~founta in~ as a demon­
''' ·ll •on and C'Xpet imental lure~t. 
Frt 11ow pt epa red managem!'nl plarb 
fm the 1 r;u t . lie con11.1ncd with 
rhe Bwol.l}n Cooperage Comp.tn) I 
to butld :1 pla n t in the atca 10 pw­
' ide a n ou tle t fot tim bet cut ftom 
1 he fon •,L 

IIi , College of Fore~try was in 
tt o ubl t· over thr expet imelllal £or· 
c~t a lmmt lrom the sta11. To man) 
fore~l t·ruhusiasts a t that time, a ny 
J..ind of timber cu uing was destruc­
ri ,e. Ami when Fernow's first large 
~a le ol timber to the Br ookl yn 
CooperaRe Company called £or cleat 
< ulltnR o f hardwoods to lna·ea~e the 
pro port ion of spruce. this appeared 
to them to be h orrible denuda tio n . 
Influential owners of summer 

hutnc, and c'l.lll''· £utthermore, 
wC're not h.tppv aho ut lt.t \ ing a rom­
lltcH i.tl \\'t>od-u'i"g phlllt in the 
:11 ea. 

~Iou 11ting nit it i"n Jed to an in­
vesti~ation a nd an un£a,orable re· 
port b) a legi,lative commiuee. In 
1903, the Covet no• 'etoed the ap­
pwpriatiou for the lon·su ~ s1 !tool 
al Cornell. Five ,·ear~ aftct it had 
opened. Fer now ·)· College of For­
esll y lt.td to cloM· i" doon. 

\\'hen the stat<· kgislawre .rmhor­
i~t•c.l rcc~tahlishntcH t of a '1\t'\\' York 
Sta te College u£ Forestry 111 1911, it 
wa~ located :11 S" aur~c {lni,·ersitr 
rather than at Cor ne ll. l n 1910. 
howe\'er, a Depatunc nt o£ ForcstT) 
was otganized at CorT_tell as a part 
o f the College o£ Agnculturr. Orer 
the t-nt ranee of ( 'otnell l Tni\ rr~it)'s 
Fnrestt} Buildi11g, .t tablet, umeiled 
in l!l:!:!, still m .trl.; the building's 
name toda) , "Fet now H all." 

Fcrnow continued to Ji, e in lthaCl 
for the next three years. Private c~o­
sulting 1-'ractice took him on tnp! 
to the We~t Indies ami l\ lex itn. ht 
conducted com~es at the Yale Foresr,. 
School in 1904 a nd 1905, and \"ol 
o ne o f the tlirruors of thr Amt-rie2° 
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WHERE TO CAMP 
C " II' I 'G 'II \£'S. l'.~. \ , A 'liD 
CAN<\OA. Th<' o ne uu thorita li\t•, 
conttlrt""hrn~h f", f'U~!~) -tO·rC"atl h and· 
book for .\ mcl'ina on Wh,-..J.! 
Fcaturcd on T. \ . llltrl r11rlio-on 
the "TODA l'" .how, TilE GA I.E:'II 
DR ·\1\:E S HOW. 1:'11 PE R SON 
SHOW and othcro! In one handy 
51~ x 8 1 ~" ~pira i-Lon llrl Look u 
wcnhh of in formatiu11 In make 
au) c-nmpiug trip a ruu!'lill~ .... ~. 

··t·~b! ..• 

Publi c, P riva t e, Fr cc Camp· 
grounds, 0 vc r nig h I Ho::ui-Sidc 
Parks, Tent Si lc·s, Trailt·r Sil t'~, 

Faci lit ies an ol Aecomm oolat ion s for 
c·ach; n h oot of pertint•nt f:>cts 
compil"d by G l f'nn nnrl Dal e 
Hhodcs, intcrnntion :>l camping au­
thorities. Hccommcndt'd h.•· 1he 
major oil rom panics. Compl<'ll'l~· 

rc,iscd. Include. o'er 12,000 
campgrounds, State rood map•. 
in color! Only $2.95 p o•tpaid. 

P lus these other popular <"amping 
publicationb: 

Camping Tr it>>, LS.A., SJ.OO 
Pos tpa irl 

Privnl<' Crunp ,:ru u nd. , U.S.A., 
S 1.95 P ostpaiol 

Plra~~ Print C'lt•arh , 

CAMPINt.. !\tAl' . , U.S.A., no" 
862 AF 4·1, Uppcr Mon tt· luir , N. J, 
r""l"a10e u:nd me : 

::J Camplnr:; \hJl• , USA fl. Cnu .. tl.a a1 

S2 .Q3 "•· 

0 Camping Trip•, USA . , I J .00 ,. •. 

0 l .. rhate f.an•rsrc.nnHI ,, LS \ al Sl.95 t!a, 

Name .......... ................................. . 

Arfdres! ................... ...... .. ............. .. 

Town and State ................... .......... . 

Cash Check !\Ioney Oa·der 
Enclosed. 

Forest Congre.)s in Washington in 
1905. 

At Cornell, Fernow ami his stu­
dents in 1902 had started publica­
-tion of a technical journal, the Foi­

l cstry Quarterly. After the College of 
\ Forestry closed, Fernow continued 

to edit and publish this periodical 
as a private enterprise. He con tin­
ued to publish it until 1917 when it 
was amalgamated with the Procred­
ings of the Socie ty of American For-

l 
esters under the title of journal of 
Forrstry. Then Fernow became edi­
tot of the ]oumal, and continued 
in rhi, <:1 p:1city unri l hi ~ de;nh in 
1 ~~~.1 . 

~l oves On To l'enn Sta te 

In 1907, Fetnow accepted an in-

1 

,·itation to organi1e a clepattme nt of 

l fm e,try at Pennsylvania ~tate Col­
lege. l ie \ tarted the fo t C\tn cun-i< u· 
111111 and began teach in){ ' t here in 
th r spt ing term At the rnd of the 

I 
)Car came a nother in' ita I ion. to C\· 
wbli'h and admini\tcr a d epan111ent 

I of fore~try at the lJni\'et~ity of 
I 01 011 to. 

Ft'rnm' \l'l 'eel as <le.tll nf the fot· 
C>tl~ l.tculty at ' [ 0101110 with honOJ 
and cli~tinnion until hi ' tet ircmcn t 
in IIJI!l. Opening with onl} fi \C• \til­
dent' <'nJollcd. "'' ,,.," the ftl!>t f'IO· 
fr"tonal lmcqn· ~t hool north ol th t' 
llllltkr. -;oort ii wa~ \ llf>J>l } ing: rhe 
ll .tin t'd p t• t ,onnd for the growing 
l>nnllnion ;utd prm inrial fo rt·,tt \ 
'l't\lct•, Fnnow hinhrl l " ·'' re­
'JlOII,iblc. din•c tl ~ 01 indirert h ·. fm 
lllll<h ol the inu e.t,t·d :IIH'll tion to 
lw t',t l' lll.lll tT,, .t nd SCI \l'd .1~ ath j,nr 
I 0 I he gn \'('I'IIIIIC' lll and \CIC' J ,J) j>lll\ · 

in<C·,, .u ul aho to the l 1i~ pulp and 
papn '"'"l'·lllic•,. He 1\a\ appointed 
:: lliC'IlliJtr nl th e ( .. lll ;ul•an <ons<:na~ 
t icm wutmi"ion .111d hc·lpcd org:rni1r 
and bcla mc the fint pn·,idcllt of the 
Canadian 'ioc ier~ ol Fon·,r Eng-i· 
neer ' · l ie 'p<:arhc;•ded the drh e lot 
IJcltcr fot c' t fire control, for rnat t­
ment o f rhe Oomin iflp) Foreq Rt·c 
\£'1'\l'' and P.trk~ A1 t {1!11:1), a11<l for 
th<: dc\·<:lopmcnt o l lo rest resean h 
progra111~ in C.111:1da. 

Outing his clc\ Cil ' e;tt~ :n th e 
Uni\'er~ity of T ntonto.' Femow still 
111aintaincd dn'c touch with forc'tl ,. 

'l 
in tl.tc l 1nited Sta tes and wa~ cle~teil\ 
(lll'"dent of th<: ~onet\ u f Amcru an 

I 
l'olll'\tets in l!ll fl, and tn:tde a Fel­
low o l the ~cH ict v in I !II H. li e J..q>t) 
hi~ ll. S. t ititemhip. an<l main­
ta 1 ned a .)ummcr h omt· at Po int 
Bt ee1c, New YorJ.. , on LaJ..e 
0111.1 rio. 

. \ftcr hi' retitcmt·n t in 1!11!1, Fn­
now <Ontinucd as cmet itm prolt•,. 
~01 , in clo,c a'~otiation with th<' fur-

estry school he had founded. Hon. 
ors and recognition continued to 

f come to him. His books, Economic1 
of Forestry, History of Forcsll)•, and 

( 

Thf' Care of Trees in Lawn, Strl'et 
and Park, were stamlard texts j~ 
most of the schools of forcstr) He 
was made an honorary member o( 
the Swedish Forestry Associati 11n. 
The University of Toronto conf<:r red 
on him the ho norary degree of do1tor 
of laws (some years earlier he had 
been similarly honored by the l'ni­
\'ersity of Wisconsin). 

But his health wa~ fa iling. \I. 
though he kept up hi~ wt iting .1J 
correspondeuce, he had to •urn 
down the invita tions to adc itc:~~ 
meetings that~ contin ued to ' '•lite. 
On Fe hruat y_,:6, 1923, in To1onto 
death came to Bernhard Fcrnm,. ' 

:ernow biographer (llt·nlluml Ed- -~~~~~pt 0 
Andt ew Denny Rodgers 111, a 

tnrrl Frmmu: A Storyr of ,'\',,rth 
I mer icon Forestry, Princeton L'ni­

\ crsity Pres~. 1951) ca llc:d Dt. Fer-
now ''First Forester of North Amer­
ica." "Forestry m ade its firs t mong 
Mart in America," he said, "when 
fern ow came to thi) country." 

Roth Pem Trihute 

{ yhe Apt il, 1920, i~\ue of. th i~ mag­
an ne. then <.died A mrncttll For­
estr,•, publ1~hc<l a trihttte to D 1. Fer­
no"· on the O<LI,ion o l h t> t ttire. 
ntent. It W<ts wrillen h) F ilibert 
Roth. "Frrnm,·," he ~a id , "<~s few 
men ha\'e C\ n do nC', bl:tLed trails 
111 1 ht· wildetnc" ... he led tht 1ra) 
in fotc:.t l'ducation of om people 
.md ottl fo•r,tcb; he J.ud plam and 
IJt·gan the gre.tt t.1 ' k ol gathering 
~he inform.llion on whid1 f01estry 
111 :'\lort h \mcrira must ba~e its 
worJ..; he M'< 111 ell 1 hr first important 
loll''' legi,Jatiun for the nation and 
ditct tt:tl mo~t of the pioneer legi1· 
lation in out state~: he ga ' e u~ a 
lOll'' " }' journal ranking with the 
hest: he pl.tJHetl in the :\c"· \\'othl 
the right iueab without which for· 
<''I I'}' \\ iJI lle\ C'r ~liCCet'd in 30\ 
COUll II )'." 

Before he died, D1 . Ft:t now 11d.l 

.tblc to say: ''I have heen 111111 ualh 
hH k y in I iving to sec the rc~ults of 
my work. I ha\ C been a plowm3n 
who h.mlly expected to see the cro~ 
gre<'ning-, }et f.ctC' h :i'l; lx-ln good tr 
me in letting me ca trh at lea,t l 
glimp~c of thr ripe ning lt.trrc;t." 

\Ve tO<lav ca n see in far wider 
\ i'ta , in the m ill ions of ant's rf 
f,,,'<',ts under ma nagement . in the 
Ltr·rc:H hing p rogt .um of 111an' ·'~' 
r ie' . the fruiti on of the "''''~ ~ 
Bernhard Fcrnow. the 111 .111 11h1 

brought fore,tt y to . \mc111 .1 1 
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;•rr a' of h.tll c. ( ;, .. ,,, 11\' 
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ll' 11 \\ •,, l' II 1 "II ul I 
.1nrl ,,,1 li\ in •lit hi' Hi 

(<ffl!liii:Jll<l' ()r.l•lll ''·' 

, atcl .\ ll 11\'U~. •t IIIH' tiiiH' \ i~tan• l "" 1 ,; 

·" 1 of th· l..:md !lffi c. •cl Sc rti'T. 1f tlu ln'"ll• 
:\ohlr, r • of our 1''"1 lllL ·nul who pptcci,tt d til' 
i"'l 01' 1 t of the C''ltCIJ'I isc and wa; cn!ll·inc:cd h1· •Ill' 
l'lc.1r 'lllll ro11ci• • • 1tl'IIICill 111adc l>y I >r. F~;rnow a-; tl•c 
"pol sman of a lirtl" g10up of members of the Amctic:tll 
Fnr 11 y Ac oc:i:ttion. 

D1. lot tnow's great worl: for the uat ion really bcg;ltl 
in 1~ G. when he ac.c<.ptcd the position of organizer :tncl 
di1c.ctor of the forestry woxk of the government in the 
J > p:u tmcnt nf Agri<.ullux c, a pn.sition which hi'! occupi~.:d 
until 18<)8 .. \t that time lumbering was in ib glory; there 
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\\:'\" no thought of timber f'Xh:'\u~tion; :i\1 idJig:1n white 
JllllC \\ l'll l ,•Je:1r to 'l\·x.1s; S:~r;::ent'c; "'!'<'nth Cu.sus" Jig­
lin'S "t'rc di.::ptltt·d; :'\11\'\JllC' cun~idPriPg them sc:1 iou h· 
11":1~ a ''d,•ntHlat ic" (hannJ,•-.s tll :tniat') in the p.trlall\ ,. ,,j 

till' pr.l>tiral n:prrt~. Tl1rrt: "·''',,ow.,. in a~l;in;~ .1 tim­
Itt•• IIIIIIC'f tn rn ;age inio;:c~ll) \\'hen all hi.; "'''''l•tl•t<•r-. 

~l'I'C t'''I•J<,iti1l!• Oil !Itt' h:t·i~ of •·,·hr: !' l1,g~,' tl I, 1SI 

I'll'! .. lid II 1!11 tltC' illl"<tl i:Lf.J,• ll'!;ll]l oi !Ilk:· I ~>It •I d1 l':t t.t 

IIIli\ .. \II :his Ft'rl\1111' ~ o\\ ,! ··k·:.rh· .1" .111\llla lli, 
~ <.( 11'1' (tj jlt •icc, hi• IO\ l ft,J' )Jain t,Ut;, .. •td It· 

''' ,,1'\ did ,1 •I :tllu\1 him I, l.wl f.uil. 'i1h I''' 111111 o 

tl , .• lldll ·'Y. IIIli lllitll!'l ...... 1. hi',· llll(l!OIIt ( tl ( "''ll• I 
I' :n.·ip I "' f '''"' \ I II li!ltl fr ,, I I n.n r II,, ooll 

lot'\' r "llzld 1.. hunlo rin : hi' 1.111 11 ,, c! r•f f ft' "' 

\\ 1 tO!t tJ.ortlll~h. ),1 idt•,., lnr> 11111,!,· IIlli I 1111 , :ill 1 

Ill di 111, ,,f all I ill ~""''' 1 \\'uri. \\',.. ltl'li,h·til,. 

'J" a 'll .tlh•t' m:ut 1'1 · 1:1~k "f ~tart in: a u , ful Jot,,,. IP 

J)i,·i.;ion 1\0idd hal't' :<<l'I!Hd hOf·-h.. 1\,t •tJ 1d1l 
Fo•fll•ll\', \\ ith :1 r:tiC' J:r.~oo ni tlal· .IItuti•,, he ~! 

wnrl, :1: mll'<' and al1111~ ~ iillpurt:ll • 11.<1 11~1 • t!l l.J..w., 
<•i :t<'t•"'': thl' !;.l~ul ui ior,•::t y_ ill!on ,·ttW.lL.Ll.t'l' 11 .• l~l 
l.!£1l!J<: inrr~t _h ,.:t-l.,tio•ll h1· ~lalt' anti 11. ''' ll; ;..~tg 
rrlia.Lk iu..U.•rm.t.i·•IJ.. n·ga~oling- nur ''', nd I• ,, t,; 

~1·•·.Jm•·Jtl tn dt tt·rmillr ''"' L! •. .dwlr:'lil!Lilll rili:· ot ,,., 
)'l'i h 'p:d l"'li,•.., r•f t llll•ll·; till• tinrlll ''"'' ui ,1'1' • 11: Ill-

.i!l!~ on lhl' pl:tin:-. :n11l funll.r the~!!.!· .tlll•tl 7l7 .. 1: 
"-tlhhllls in iu;, try as 1 .,.,,.,, al'd tl'd ·11\'. \\,·,, 

tlllll 11:d ]•<•II'<'.' f.,r 1\'{lil, , :'llJ IllS! '-1 • I, hall• ,·,). :'\lid 
till< I, r th,· ltlf••l d rnlllaf,lll, , o nditioll , I 'tllOII< ,. a11d 
<'tl'lll'lllllll, Ill' ::-1:-.n. d tins l'f<':ll \\tor!, 

Jli~ lr.t :1\l (tl·~;'r ''·~'- thf' illl.odtlltinn ot tl.t• 

"flak" l·tll, I'~'~''·id.tl,: I• r N.ttinu.d I oll< t l{t"••···" ... , ol 
thtir :tdllt'lti••ratiun, d11 !'II• 11 11:1c; folltJ\IC'ol llJlll.ltl 1 
'lti.'C(I<o\'1( Ill tS<)t ~·illt'l! 11• IH0\'1 1 • llo ,1 • iltllill 

i Irati •11 • I •Ill' ~ .. .tion . .I J.".,,l•,:, 1\.,s lo tolt 111 lh}l, 111 IL' 

!ltort ,,•;r-. loiJilin·d I••!•IIldd,• f I':>IIC"I, tl11· "J' .. d.', .. I,' 
IHll ill loll !'-t i•:tl<' I 1 11''1..!, ; 11•1 th "\I I' lo" l•dl 1.1 1111• 

II u-.·u• ~~~ll.,rdnnt th•"(·ul al.h"l.:,tl• ltttu i ',I 
llf•lh llo 1 1 ~1'" :ollol i.d t'ol !11 l•to 1111' lol; 111 11• a, ttl • • 

It \1'.1~ llfol tllltil IX•, lli:tl •• " 111 1(\' '"' Ill 'I tll<•ll I I 

pnllitkd .nHI tlth tht• J\ati u I;tHl .1 •n.dl\ , t.d 
!1 ft, d a-; a wnrl.111r < lll•'IJ·ll ,. 

l Juritl~' tht Ill< h·,• ~l,ll' 'II \\',tshington Ft T!Htll' 

k··pt 11 1 ln~c· IO\lt'II 1\'llh tit.· It Itt•• try \\' nl. 111 tltr •:.11 i '" 

!>I.•'• • and tlt<'l ,. \\',1'> h .tl• of •Itt<· j, tl'<ol It• '' I, 1 11 

,, ... • ,) <lilting thi" tim•· Ill 11 Inch i.i , Jll• "" ,'. 11 1 

tiJil-11111 l Ill pitt• •I '"' lh I lltl I :l· :t]•,•l• 1•11 .\"I 

It t ~ll< t'll •lt-d Ill lll;d,iilj.; .t ~'""I '\Ill itt lo" l .111o 1 IIIli 

ft. r .:..._.:~-~I. l11• • t ,11, d 1 I, · , , • •p('r,.t; •It , " 1 •II 

II .11 111<'11 ftl ,·j, Ill\ ; :n1d tit,· 111111.• 1 •II" lu, I. 11 ,. t1 
<II'< al.tt , ith In ltoiJ: llll•ll"):'l.IJ•!. ' .. \\ l1il< . . tlw 

:-_<•I'll" 111 '!""'" r l'iu, • ; "~'" ... oi IL"•I :.11 I • udt,'" i.1 
J lllll>o r l'lly 1<'•;, ti •• llo:-.1 ll•lll! l...tt.' ,: •'l "111 vf tit\ 

1.11 t.,l rai[,,., \' tit' : <; .1 pn'" h1 ult'titlltl ; •:wli. 1111 

tuult, r iurprq,n di11n, .• 11d t~tlt.. ~uJ. , , •• ~'Ill ,r n 1 • 

llltdiatc• \,dl!t in \\.,.,.[ tl'ili, lli~tll, .lit' <"l'lol•IIl't l~t.I. 1 \ 
c.f t t· p .• i11 tal:itlJ: 11 '"I. ,,f lito' ;:nitling • 1•iri1 \\ l1h It 
din. nl tlu111 .111d • dilo cl tit it ll''ld' l11r Jll' he. ,i II. 

'\11 ·•fllll'• pri.11 1111 it•' ,.,in lio.tl.i,ll'• 1nltll.l "" I• 11••, 

a ::,,.;, ntifir itHJttiry intn existing infnnn:'ltion with di•­
r u s ion~ J,y tht. hl':t<l::o ui the \\'cath.:r Btu·,•,ltt ~.111: otltr:1 
co: .. pll• •It anth"'l itic:. 11 ac; pnL!ish.··l :'1:-o "J•c re. t Iu!lu­
tttr, -.," tl~o· liru .,fits J\ind in this t'olltltry. 

--., otl'CIII,'ltO!!I iht tll'd\, \{': ... i11 tJ,• Jkparllllllll, II•' 

lllool li'.~UI to \\'lilt' .. rtidt" r<.l!l :.J'it' l I .u.l '" 
1: I llt • I o{.:Jj\'<1 [,'1'1\l!'l > ,,J,UC'\' I' ol)lj• tlllll'lll IIIII fl 

\' I Ill til' l I<'; rs I , II tit,• J. .. ,: I lll 11t It, \1\'1 1 

_(' ti.l·, .uul .tt.drt·. 1 1 ,,., 11 tll dn aud "''~' 

~o f, lit U!.. mel 11 P••· \,l'lo' p I' t•d 111' 1 cl t• ' 
1Th• ill l II(' j I \I'd, t t.•rh•1i ·al , •''l' t 1 ,I 1u ot!y r ' 

"" •I '" 1 .. , • ·liiC r ·d tt :\I •..• d.n ·' \v ''"'h' 
1 • •'I •u ,x:- "': , tlv> 'fi fr,llr•llttl .11 ·t·hr.t: ., l 
1· 1. l o1' ,,,,,]~, \\'. 111.::in and t'ali ••r 111. In 1~ ,S 

l• ! II 1\' \\'' I die-d I" t •'1111('11 I !I ''•J!O.Il,irt• thl' .I' 

f, 'Y ,,IJno.l in til'~'"' \\'orld. It 11:t~ a sta 
stlrr.c I 111. talllul 1,1 n·gnlar .. ,.prnpriatir.n, lrr 

i l.tUil', , .d tlo<' S':tiC' J•IOI'i<ll I '1 •d!!oOI iorl'<;t ,,· 
:~ ''" 1 a,·11, 111 :ftc t\ditiiiHiar, '· I h-re h< lll:lliJ::''l 

1.111•' t[,,. kgitt!l ing,; ni Jtt .. f<·- io11:'\l ',]111':- inn. 'I'll. 
~ltl ,( f'T\\' L•J•idh• \l llliJ I l 1r 1 o~,, it 1\.t'i tl! ,·nutitllll'ol 
I 1 1 \'l'IO of tl. t!•l\TI'Ilot. 11'.\'Jll ~ lc, llli nnd1 rs: 111<lin ·~ 
dl'\,•f.,•~t·d i \ul>l <l'll•lll, 11•1 1.itl1 tiH' ,hnco: at a.l, but 
\\ itio 1111' II <t't ill !Itt' •\olilloll Ja, l,c;, \\ l,iJ,· ,It l\\rllt·ll ,., JJr \ pnh'! !J, I !•it, ''l•1 oo11 Jllllo'•, (J( 1 111'' try;" dt·· 
l11 It I a ., 1l ~ .. r l"'lllll tl I ltl<'t'll',; llni,,, ty, .t ,, . I 11, 1 •lit ttio, ,, hi. It 1\ •'I ,. pul It !ttd Ill l'hll<lt Ill 

lnH I IIIII) a .. , 
I F't~t..'," I,y tltc· I l, p.11tmt nt tot l .anth 

.. r ( l11t•JJI (', II tJ lll Ft ~ l h In 1'.. I >q ltll<l t! f I and~ 

uf 1 Jnt:"'" l \I I'll I• 1., till' ( ll i I I Ill l.t ultlitiott 

I ' "' olt•d t'i\. I "" ~It 1 t 1h.llll!l llt I \ th< I lo • 11nl nf) 
I ,, J, ~ • tht• llllh I 'tilllo ,.] t'Sll\ J Ill' " lit till 
' Ill' I J \ 

h 1 our \C'1J 1 IfJO\ !IJO") . all• r I l\'i·w 1 lllll'll, Fer 
II 1\\ I II hl .I .I l'tlll !oltlll,• I .~('>It 1 ; I ,.I I • ( . I :d tilllht•f 

'rui c·t :tnd 'ill''\'' 1:oit11' .• t•tollll 1 .!ltd '' 1 t<I : did 
JJHt ,. fnl( I ("(II ,... \\f tl th .... I .ad ('\(I 1u.~ II d a(~ ),t 

:till I • ,, • Ill ·: I I llllt d 't tl • ' IIIII I I ,. ' '"!·'I· 

1 • c 1111. ol lu-. ,, rl 1111o l l,l<.t, :\ll'"' ,, •J., "11th and 
tl, \olll!l,, 1 'Ill I d '1111• .~\I Ill !, 1 1 .1 1\ 11· IJ• 1 (1 • llfJ> 

I. I I ... l •I l.! . \ .,u .. ollll ''• In • I •• t \'ll IIlLI\. :n.cl 
I• l .• • 'I\' Ill loll 11 1 • \.llltft l• 1o ' '"' ' "I, t< r hi•n 

:. talldll•,. :m r·ll~' 1.• •t.· btl 1 I< , l•, 1. ~th II 1 , fOJ-
' Ill ), ld 1'1 • l'llJ "cl I ),tT.ll: th,· l' r •. u yC.If!' 

IJ, I lll1 lllll<'d I hi' () • ol 1,·1/1' ,' dtf, ' rt'tf , I lllll"~l'S (I{ 

1.-111 ' .. : Y. 1 t ·Ill' .. '• 11, •• nul 1·'""1 tit• 11 t ~d1o ll 
:tl I \1111~) o\ ••. Ill :-,,,.,,. l .. u,.,~"· d Jt, ,, I l, I l'rtlOW 

;1 <l'Jikd ;,11 llo\ ll:,li• lo l<1 I Olol!l 1 ll ('111\l'l''ll\ :t ,d oo'-

1' t11 '• d tl' Ill I I•• ' t hu ,] Ill th IJ lllllth ll, \d it'To 

It •lttl, '··'" -..11 I '•llllll ,, .. 1 1\1.·,, lu "·'', ,._i,ully 
• til) I .d I I i' Ill.'. a I I I ; tit l \ 0 

) l . ~a II I tl 'I o;. I) r 
1 lit.. \Ia, .. 1 l !'- ir II ·u,·; .Ju) tiL• 1 •l' ;lll<'l'l', '" IJu,•bcc 
I•_, 11 I i ~~It •.I lu :u-. li0\1 n-;i llL I 1 1 1t tl 1 •It: f' 

I lOt, ''' 1'1 "llllh1 :.Ill' ! I\\ ·!1 l \ ,,.J 01 t.ll'jll ·qi,me.: 
'lilt!'"' llt,rtll, !lw .. C' lll<'h<• \<'~Ill' II,· l'd 11"1 l'<qthll< hi~ 

\\1111. uuh I • !l-,1, 111111: at tltt' •••llq,•·; ft,· I• tl,], h .. ! hi-; 
11<'11 lllt\111 "til 1111\ 011 )~., .. ,. 1,1," ,1 lol'I•IJ•• , otl 11 
Lu,d. l••l< 111. tl,,· ;nl Jt'tl fot J,,,) , 1\ ,, 1, 
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I tl,' 1''
1 li" I. Ill nl I I '1111 1 1•'1' h l'rl'l 1 '1111 d 

of tl' r lflrlillh :tt'td a • lit •t f<•r lw 
,t" ,•, illlC .111 IIJft'J of tl1 (til' ll.lllllll lllJ111'1i,­

' ,1 ,fL. 11. d.1, •11 ''I til h c;•J'·'' i1y he, with hi;; (nlil'; gt•c • 

\\:,, 1 I l1111 c. tnnduc lui •1'1'' 1 <'I 1 i•npnr'l'll fi• ld 

,•1:•,, . 1 tabh tl1< "]•t~rc t !-.111 H) • f Nu1.1 "ro•i:-.''. •1d 
lht• ":-'11111 I I I the rru. \V. 1l'l Ll \," buth puL!J hul 
Ill I 1l I IIIII h1 the I '<'1111 •i lOll. 

ltll••l.. <'1\ lllLI h•\C 110 dnt••, loltz rl tr.•l. 
II lj ,. \II• I Jill''; Jw did hi· \'fiJI I <IJ, [Jlt' IJ:tJ!; a••• 

1 r , ' I 1•: 11111''. th• wild ,,, • i<: "1 • nin 1111. 

;\11 c • I • n of 11' h :\11
1 clu" nd. r f indn "' :11ul 

J I'' 11; LOI 
1 1ir I• Jni'J! f IC llll ;u d {OJ 1 1IJ 

lo< t lll.t '•', :ttl' llnl' C"lutdh ~ tl •t.ul,, an•l•XIIl'tl 
ill" t' 11 i .t1• ltto:td h•r.hl\:l\"', l\11"1<' t• t\ll s ,,, 'l­

f,r1, I .I I l\1 ·, <ir• 1\!'l( rcpti•c lh" If ~:IUI 1 Jll' ;'Jld 
l• .. i the I 10\ ll. h• l,,j lht 1\a\ in r II 

l h: " 1 I 11 ., I. olll'l nur It 1' • r.: h I \I • 11 "' 
,-,,I 
·II ,I r. 
1\ I II I • 

I' 

'J l tl {,\ \ qf f! tlfl liltf' Ill' i•tf•HJ"lll ll I I' 

I Ill ~~~· h .\JIIllll'\11 l1 1 lo.l ,. 11 ""'' I,. 
ltr I 

ill 
t'TlJ "' • 111 loll t 1 •• lt''t 'I f,q ht ''·''' •n 
l of th• pi11111 l r 1 • I tti 111 111 out • 1 

II !Itt 'q' 

IOIC tJ~ \\Ill Tit Ill 

ll\ I •11' I 11.'1' 'II' loil 1
1 •1• r.~.. I 

\\'otld til•· Jiorht t l . I , llll!,ut wh· h 
Ill( ltrJ Ill :ul~ t llltll(T I 

Ttt It"'' lctJnw, tlw 111 '1. ,.,,. 1'111;l lt.l\t' It~ I 
•I • •· of Mt 01£! him in I i~ hrmw, fiJI It Jl· i•1 tl ,. 
" cl ·• \\ t 1 n•1 the iLc, 1\lth hi f. tnily an I f' i n 1 ; 
t t• h 11 'alkc 1 "tlh hi111 in the fun: .•; 11 cliP I 1 
\it. La1:•1 t :It 11r' ~ u1 hit·• •n ..1 c• 1 tp<~m· .. r icn ifi · 
I lCII 1'1 I' i11;111~ tll•:inrcp· or I lllOIIttJJ!l •i• ts; lt.I\C 

I 11d 1 ••1'1; th ffJt("(ll :mrl c rtll<•l1 j,t· uf thn 
IH•r! 1 I I 1 < rl 11 thr i11l 111.\linJI:tl co•t •t e • at H1 II• 1·: 
l.lH Ill ncl hun <li cu~ 1l•ih flJ hy with P \\'ard, :-ontl 

tJll.. th:tl' til. have <;t 11 him fl"ltcd at ''i, piano. pl.tying-. 
\'lll'.,]'liiJLd, f,tr :may in atln(Jti'J', f:cttth r IV<Hicl, 

hti lt.t\111).:!' u1joyul this privilq•t• for H:tr~;. tht' 11 liter 

lXj>l In- glalitudc lu his wi::.c r. icnd and patient 

"I' r 
\\ h.tt I l1 ,'t'JtlllW tncanl to hi~ sltttknl!i 111 colkg~.: t!i 

k-1 ~t.tlt'd lty a ft-w, arnong the tJTalt). 

lr J, IJ ul, l'rufcssrH' of l·orrstry ,,, the: l'IIJz•cnlly 
' ' til I let 

• • n' 11 \ ·hn lt,t\l' h;ul till ).:!''"'I fnr'tt'll' 111 1•.1\ ,. 
111 llt I· • lltt>\\'':- ch s ttttHll, till · j~.; t,n 111 • d tn 

I lilt. I hl thcl ftJt ll'i tflt.'Tt J'n th f,' fol 1 lllll(l' 

' < 111 •11 1
)' .11 th t wt• q•11 th• it lc·~s ,., " •t 

11 1 ,, 11. c·t ,, .. tudcnt with the "lr<'nJ:th ;\I'd tl e 
i hi I ·aclc1 In]'. It i.; I he- lc •det,hip r.f the 

•1 ' · • t t .. llt r of fmc. try in the II'C~lcnt hcmi:sphc1e. 

cl s .• \lc•lr l'oiCJitr nf Xtit' J'oll.-: 

1 \' •• 11 ttnh "hl1 (I :be tl:lil'\" in Atl'rti ·•n 
\, b.tt, tlllul•'!h iti!i l11''ittt:rr f'ITott, he c.t1h1i hu1 

'I 'I'·· and h ft ior t t lllllllttlul!~ which 111. kc lt;m 

It l<lltltll• t \m·,ir:~n f,,.cstt1 llis \\Ot1dctf11l ktHJ\11· 
ulet and c ntlnt ;., 111 n1acle hin1 a l'tl'al tent hct · his 
~~ <

1indu .: 1 ct oualit) is arln•itetl hy ;;II; his l\ind ltc1]'­
tulnL ·' .IJ prc,iatcd by all with whom he came in con-

I If I ; II ! It i • · •tl 
"'' I,,.' I rl 1 ,, I. -
t>lll • ill j, ltlt '1 d \ 

., .. ,.thil': •It t 111 • •I 1 I I • l•tllv 

pa l'~. w;'l Ill ~·•llll i .1 I i:. lur 

J \ttl ill". r J /ollld 1 . [ UtC,\' toJI.l Culilf'UII,\, Nt'W 

"''· /11"'<1 1ol, ~~· 
t 1 t !J I • ; • , ! l'tl J1 11'1 'j 1l • t' I ,_ 

!I ti '11,\d 1111 I tr'tll"l 1] 

',,I., .. r ol 

I I 1•1• II I 
I tl11 
l.11n1-. I 1 

•• • 

'I • ... It ,, I i•t: ]t I 1 I J 

I ' t" ~ i 11 ilt . 1 ., • I , f I ttl 
"" r ll• I, f•o I qq \''\''" •td 1 rt:.! 1! 1 °11\ Ill 

"".!tty and tl · 1 till< of 

\\1'\\' •'lfiJ td 1 I l11\l 
d 1 :od·· ..... ttl Ill ""' 'I'' 

I' 1 I '''" 11 ''!'I d I '1111 •It• he 
\< n 111 I• J•'llllt ncnlil- 'ltrd ,,. 'I • til \' 11 

1 •11t:ntr • ll'tll ,., ~ n11. 'llw P•"''' m iq IIIIi t 1•11111l'l' 

• 11 I the i"'' Ill I th• 11' 1 ' '" .lei '' tlrl !• • .•rl' 
' I • f<·•r· ll "· r,,,. II• I " ',,. r•1 Ill. ., I 

11 Jill ' luor 1 \ u•t "; Ill lc 1 I • tn , .. tl..l ·~·II r, ••• , 
1111 nd 111• I' 11 1 t \! · rd 11 •t 

\', h• 1'\ j 1 l I I ttl f\l' ht J 'I 1 111 it It! ' II It• I h I I I J. 
>· ,,, 11 , .... '"· 1 1:1 '" ·1 • '"' t, J11 r ••• ,., 

jp \1 11 lit\\, lltll'"ll I'\ 'I J'l ll,"r••• 

II• 11 r t Tlftft •1J'J'TI! I •i 'I t t 1 
h \1 •II, 1

>1 Jr .1 1 

tc ttl "J ol I ,1, 111 I 'II tJo 'lll'l'h l TO I )t I fc 'cJ 

II hi I • 1 1\ 1 ·I "' 1 i 1((1\ •i, ·- I\\ I : l .. 

h:n · ,• '"11 ••·1• 1 th1· 'l111Hicl .. r hi , : ; '" i11 J.nd I 
TIIJ: ltfl IJot fttiJI 1tti II\ ,,f :, ft'll 01\ JIT•tfl' 'til ;,( I t '11' 

whrn it c n•• cl 1ttllll' lc rl, .ltl'l of lit II• J'l~•c·:ical :q•1J! 
tir,q, • I 1111' • •1h lc~ •11 • tit•· f ll'ltl.cti"'l . I nil in lt·IJ'I't: 

1 :u tl t tilt II"• 'l i, h g In lh '" £' ft, 111 i• Tic 
h,,o; I tr I :111 111 In II( t' \\ l•i ·It io; ·'1''11 t•ci.tll'd 11 ,, nnh 
"' th,. 1 fOJltlll. h l'" J,!h '"halt' ht 11 hi• -tudt•JJl' hut 
1!_1 all "ho thi11!. hr ... u)h· and ~~·c cl~arl). 

/'/11/r/• II' .11'"·'· I, ll •/1> .. f t/•,· .• .. :,cidy for th,· ]'lo-

t I'll 1 ct/ \'c <•' llrn '{'f/zin /1 r,·,/( 

'I o h \l' I• 11 • t udc 111 11'1 In 1 'r I t'l '1 '" i I .-,-
!ott~ 11 1 it 'li 111 oint >tth lite h•t,td•lt nl l1, ,,·1 '"I' 
in f•H• 1 1 lttll ; 0sp It,. tltlhtl i I tic d I otio 1 to •l\l loh 

j··t t. hi 1• li,·f in tl. lti 11 ,. PI 'I "'' 111'11•' ' 1\l'l 1 :II 
11111'" •v1. .,,, • eh !'r qc; I''' •tt tlh lw · ts I inrllll'' 
ito;clf:I'H hclSJtlaliJ: ofllr.attc1 \l1 l•tJII '' c,llltll'\L'I' 

Ill folj'llll('tt r(l both IIi\ (,ill ( I, h. I wi l•C". 

1\r• t '•111 l ~ II' U . .S. 1-'t 1 est ,'H r:·zcc, L !tic[, I 1 1 ,._,, /1 ,,._,_ 

I;, • 1 io z 

llw • I' I'll • "n( 11f II. 1·. I • IJII .l'o l't '• "' I•!Jl''' 
1 1 at t' l 1 i t 1 l \ ol 'I• lnll' ', 'Ill I hi~ t It ''lit 

( 1111 ,tc ( • 1 lt tl 1ti1' , " ul 1l ! "It t h :1 d I '''l i11 l ;._, 

jl"\ :t•c li I •tt al 1 all l porlt •tt tl t !t I 1 Jl' IL11 11 1 I 
, ''Y 111 •ttl .\nit 11• \\ '• It• the •• od 11 It t 1 t 
I • '110\\ I\ pili< 1 •pic Ill' '1 'Ill ill" I i I . I 
111 • :ll •l1oi, 1 t•ttlltlrlllll•tt~ ft·111 lh ''I' tli \ tll I'' lit I il 1'•!. 
I h• !.11 1J t .tl11a\' a ""'' t' rol •11 pit (It til. 1 •11 I 

.PI 1 to oJ uinttt ·r.-'of fit!' •·v: lit• 1 l\tll lo • tl h 
111• ll' 11 I 1 lht , 111 d 11' 111~"1 • • nf IIIII It 1 1 J , .., 

1; · J 1 \\'lld• ((11' 01\ 'JIll' it,( I~ I'll tip If 

\ WI' It , If\ ''T'l, 1 ll"l Jt I', it i, >I II tltt J •t•cl I 
1 l I\' 

th, I ll' 1 IJ'I' 11' (II acl\ •t'''' IJJat I "IJy l'>ll '( h•t( tiJI' 
a hili tv In tc: l'lt how l" thin!. in his p:11 tic d ll' ,;,lei. 
1 It ;ri( <c me and f!P. hut t!•P thilit: In PI it II' •nc If 

;,. till tils of cnt•tplt X Jlt nhlfl <; i ltstittt:' ; d. he 
•" l ll tdl • ((} mct·t t \'l'f rlnngilll! 11 hktll .... 11 1 II\' a 

r ady 111 d• •h ory 01 ltv!'otltr· i ., lout h1 a llltir_'cl atti­
lttrlc at•d hihl\· to tli ... un ltcf111 t'll tit" ', tt!ll.ll anrl 

11(11\-lo;;;ullial, i~·lmilrling ott a sotlirl fottllld:tl;nll. 
1\c:, n sltulcnt under I >r. Ft·rtto\1', I 'tilt f·~·t "'·tt.Jlh 111-

dcl;tcd to him for whatcv~r mcntall'quipntl'nt in flHC~lty 
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I possess, and particubrly for my attitud,• tO\\ .u·,I the 
forestry monmcnt ns a wlwl~. I con,i<ll.r it • 11 c..;c,•p-
1 iton:dly gootl fortune \\hit h pcnuiLtcrl 111.· tu rit • t th · 
f.:d oi so ;:1 ,•:Lt a IL.,cb.:r, with \IIL<•IIl f.,: L t.r ";t, !lJI 

Ill<' I rlr theory lmt a JllU\'\'lllC nt <, 1 r cls~lll,.st .1 •• !if· 
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Bernhard Eduard Fernow 

A fortuitous combination of events climaxed by a romance brought the con-

siderable talents of Bernaar.d Fernow, W<erica' s first professionally train-

ed forester, to the United States. Variously called the "True Pioneer 

of American Forestry'', "The Master Builder in Forestry'', "The Driving 

Force of Forestry in American", Fernow was born into a family of landed 

German aristocracy. He was a product of the 2nd of his father's three 

marriages, each marriage having produced several children. So despite 

considerable family wealth, their very number required all the children 

to become somewhat self-suffient as adults. Fernow was born January 7, 
I"' ow ~a. c/ a. w 

1851, in ~~eaele~, Province of Posen, in Prussia, later a part of Poland. 

His father was Ernst Leopold Fernow. 

Bernhard Fernow was fortunate in that his enthusiasm for Forestry and Agri-

culture as a youth was of interest to his uncle, the administrator of the 

family estate. His uncle, being childless, desired an able blood relation 

to care for the estate after his death. Young Fernow had acquired, .while 

growing up, the requisite farming, breeding and livestock knowledge to 

manage the estate. But, to assume eventual tenureship, as administrator 

he was required to gain a professional education in law and forestry. 

He began forestry studies in 1869, at the age of 19, after graduation 
• 

from the gymnasium at Bromberg. He entered the presti~us forast academy 

at Muenden, in western ~ussia, Province of Hanover, after successfully 

completing an examination and a year's work in the woods under forest de-
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partment guida~ce. His studies at Muenden were ~er~upted by a year's 

service as a lieutenant in the Franco-Prussian War. and the following 

year spent as a law student at the University of Kmmigsberg, East Prussia 

(now in Russia). After completing his studies at !henden, Fernow began 

forestry work. And, but .for the intrudance of fate» he might have lived 
· /in his homeland 

out his days practicing iJrestry~on his family eststte or elsewhere, where 

forestry ¥as a a well-established and respected pr~ssion. 

i 
Fate appeared in the form of Olivia Reynolds, an ~ican girl tending 

house for her brother, a student at the University ~ Gottingen. She 

was engaged to give Fernow English lessons. Soon, ~spite t he disapproval 

Fernow's family, the young couple became engaged. $0on after, Olivia, 

in 1876 returned with her brother to the United States. Bernhard, much 

to the dismay of his family, followed her the same Jear and t hus lost 

any source of income which he might have received ~m them. His visit, 
e 

which became permanent, coincided with the Centennial being clebrated in 
.-\. 

!hiladelphia. Thus, America's first professional f~ester arrived in the 

United States~ On June 20, 1879, the two were married by Dr. Henry Ward 
-t; 

Beecher, the well known pastor of PlymouthMassauschmsetts, Congre~~onal 

Church. Five children were to result from this unim®. 

Fernow quickly found that forestry had not yet becone a paying profession 

in the United States. To make his living he was reqnired to work at a 

variety of jobs: clerk in a New York law office, giving private German 

lessons, boo~eping for a hardware firm~ll t he whi~ promoting his ser­

vices as a "consulting forest engineer." In 1878 Bernhard had t he good 

fortune to become an associate of the American Inst~ute of ~Mining En-

gineers under the auspices of Rossiter W. Raymond, a friend of his wife's 
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family and secretary of the Institute. The Institute's interest in forests 

as a supply source for charcoal to feed foundry furnaces provided forester 

Fernow with a limited forum to exercise his training as a forest engineer. 

He addressed the Institute on such matters as the "advantages of red char-

coal over black charcoal from the standpoint of fuel saving for blast 

furnace work; in 1878, he also discovered an electrical process for removing 

the tin coating from iron cans. He sought to market the discovery commer­
.S 

cially but was unsuccesful. 
J\ 

However, his association with Rossiter Raymond was fruitful. Raymond, 

long associated with mining, both as a private consulting mining engineer 

and as United States Commissioner of Mines and Mining from 1868 to 1878, 

was also a keen observer of our public forest lands. During his often 

extensive travels West, to gather information for annual reports, Raymond 

viewed and wrote of the destruction of much valuable timber in the mining 

districts of the West and warned of the necessity of protecting western 

forest lands. From Raymond, ~eDoow garnered much valuable data on western 

forest lands. Raymond also enabled him to obtain a job with Cooper, Hewitt 

and Co. Abraham s. Hewitt, president of the American Institute of Mining 

Engineers, u.s. Congressman, eventual Mayor of New York city and politician 

of reformist persuasion, took an interest in Fernow. He encouraged Fernow's 
a , 

forestry activities and was a powerful ally in his later endeA'ors. 

Bernhard, as an employee of Cooper, Hewitt and Co., was put in charge of 

a furnace on the Lehigh river, in east-central Pennsylvania. An adjacent 

15,000-acrea forest, supplied wood for the making of charcoal. It was on 

the Lehigh, in the Blue Mountains of Pennsylvania, t hat Fernow began to 

study, first-hand, American forest conditions. The results of his studies 
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were published in the American Journal of Mining and a periodical of the 

Association of Charcoal and Iron Workers whose editors were early advocates 

of forest conservation. From his own observations and through study of such 

documents as Henuy Brewer's 1870 Census of American Forests, Charles Sprague 

Sargent's 1880 Report on t he Forests of ~orth America, Fernow became alarm­

ed at the ~apid and unnecess~Ey diminu~ion of American forest resourc~s • ......, 

He argued for protective legislation. to protect woodlands for future gener-

ations and for "economical management of these gifts" of nature. Fernow's 

outspokenness soon brought him to the attention of resource minded people, 

running the gamut from preservationists, or the so-called "denudits" of 

that era, to the wholesale resource exploiters. He saw the need for an 

objective viewpoint: that of a professional forester. He abhored waste 

but advocated scientific forest management. 

In 1883, Bernhar Fernow became a u.s. citizen. He also was named corres-

ponding secretary of the American Forestry Association; a position he held 

until 1888, when he became chairman of the executive commitee,serving 

there for ten years. Members of the American Forestry Association were 

instrumental in organizing the first American Forestry Congress in 1882 

'(\ ""'· at Cincinattt , which had a large forest -minded German population. This 
(1.,__, 

Congress and subsequent annual congresses acted as symposiums f :9r t he 

dissemination of forest knowledge. They helped to establish forestry as 

an organized movement in t he U.S., creating an impetus for forest legis-

lation in state and federal government. Fernow's intention, from the 

very start, was to promote scientific forest management among those attend-

ing the forestry Congresses . Professional forestry was conceived by many 

to be merely an extension of tree planting, tree and watershed protection 

efforts and arbor day rites. His first paper, Historical Sketches of t he 
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Development of the Forest Policy in Germany, traced one country's evolution 

from verdure, to senseles s waste, to economic utilization of remaining 

forest reserves via a system of scientific forest management. The paper 

appealed to the "Patriots" desiring the "preservation of America's forests." 

His next p~per on Conditions of Forest Growth delivered in Montreal, 

was a more specific offet {ng of basic principles underlying forest growth 

and general rules for forest management. Fernow's work with the Forestry 

Congress, his work in drafting legislation for the administration ofNew 

York state's new forest preserve ·lands 7 and ~is · help in organizing the 

New York State Forestry Association (assisted by his employer Abraham 

Hewitt) brought Fernow a modicum of national attention. Fernow opposed 
s 

the "forever wild" deignation of the New York preserve, believing the Preserves 

" 
should be managed to produce timber. 

In 1886, President Grover Cleveland, a former governor of New York state, 

consulted Abraham Hewitt on prospects for a new head for the still embryonic 

forestry division of the Department of Agriculture. Despite his ~pub­

lican political backgrou~ Fernow's burgEoning reputation, coupled with 

Hewitt's recommendation, secured him the appointment. He assumed the duties 

of Chief March 15, 1886, a Republican in a Democratic administration, another 

indicator of his increasing prominence in the forestry movement. Although 

I 

he was required to retain his predecessor, Nathaniel H. Egleston, "a rever-

end white-haired gentleman," and felt that the post called more for a 

politician then a forester, Fernow neWertheless served as Chief of the 

Division for 12 years, until 1898 when he left to organize a forestry school 

at Cornell University. Egleston, a minister, had succeeded Franklin B. 

Hough in 1883. 
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Handicapped by limited funds-an appropriation of $10,000 a nnually for 

the first four years and nev.er more then $33,520 t hereafter-the farsee-

ing Fernow nevertheless did much to lay the foundation of the present 

day Forest Service. Under his direetion a widespread and effective cam-

paign to educate the public to the need for forest conservation was moun-

ted. A major portion of his over 200 articles, addresses, monographs, 

over 50 circulars and bulletins were· prepared during t his period. They 

laid the groundwork for scientific forestry in t he United States. His 

Timber Physics research program involved scientific study of wood and for-

est growth. The sciences of engineering, chemistry, physics , botany, 

soil research (in itself, a new and controversial field ) , and forestry were 

to be drawn upon to evolve maximum economy and function i n t he growth 

and utilization of wood Tree-planting experiments in t he Plains were be-

gun by the divi~ion to see whether climatic conditions could be altered · 

for agricultural purposes; anot her indicator of Fernow's continuing efforts 

to establish forestry on a scientific basis. 

Fernow's most enduring legacy and t he basis for today's National Forest 

System was the Forest Reserve Act of 1891 authorizing the P~esident to 

create forest reserves from the public domain. Carl Schurz, former Sec-

retary of Interior and resource minded forestry advocate,had long supported 
I 

such a move, as had leaders of t he American Forestry Association. One 
1:.. ~ ~ ' - I, r "' I.(/ ne 1.1>) 

impetus for t he act was the Hale bill introduced i rl CongressAJanuary, 1888. 

The bill, drafted gy Fernow, provided for both the establishment and man-

agement of forest reserves under a commissioner of forests in the Depart-

ment of Interior. Despite considerable pressure for passage of t he bill 
, 

(much of it generated by Fernow)congressional opposition prevented enact-

ment. The 189l ;Forest Reserve Act, a last-minute rider attached to a 
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bill revising land laws, was a compromise providing only for Presidential 

authority to set aside forest reserves on the public domain, but did not 

provide for professional management. By 1898, Fernow was able to see the 

basic provisions of t he Hale bill become fact. The federal forest reserve 

policy was fir~y established by the Fo~est Reserve Act. And, under ~uth-

ority of yet another rider, passed June4, 1897, the General Land Offi~e 

of the Interior Department issued rules and regulations by which the re-

servations were to be managed. This act of June 4, with later amendments, 

is the one under which the National Forests are now being administered 

by the Forest Service, u.s. Department of Agriculture, although the trans-

fer was not made until 1905. 

Bernhard Fernow left the Forestry Divisa ion in 1898 to organize the New -
York State College of Forestry at Cornell University. The first college-

level school o~ forestry in the Western Hemisphere, Cornell listed among 

its students such later notables in the forestry field as Philip Ayres, 

Raphael Zon, Clyde Leavitt and Ralph c. Bryant. Ironically the school 

was closed in 1903 due to dispute over the 30,000- acre demonstration and 

experimental forest maintained by the college. Fernow's intention was to 

use the forest ~to demonstrate t he practicality of scientific management, 

including clearcutting. His intentions were anathema to many mistguided 
'-' 

I 

forest enthusiasts, who equated use (cutting) with desecration. Criti-

cism by wealthy and i nfluential ad j acent summer estate owners, unhappy over 

commercial lumbering in the area, brought the issue to a head. The result 

was a veto of appropriations for the forestry school by t he Governor. 

While at Cornell, Fernow found time to publish his Economics of Forestry.{/~c~), 
- ~t ,~fqoJ 

He also started the Foreso Quarterly.~ later to become t he Journal of Forestry (11 
1\. I 

and for many years, the only technical forestry j ournal in the country. 
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Fernow was a consistent supporter of forestry education, citing the need ·~ 

for professionally trained foresters to implement and maintain forest 

_ reserves. He had delivered the first lecture course in technical forestry 

in the United States at the Massachusetts Agricultural College in 1887.~ ~ 
h. t g Pr , s +-c.tll5_/ 

Fernow, however, was not so convincedAof the ~Ytar~of forestry in th~ 
-tke.n +o 

to re~ as a secure profession to be undertaken k / ; ft;fll 
~--~--g;~;r;;;"";;;:4"1b;;,.~"-;_,~Citr ~ ~ ~) wJ.,.·c~ ww oflb emfldJY'fiP..n'i''"'r'l/~1-rtl '-~r/< t't 

ww~~~~a~~e-t~~A This was the advice he gave f ft$~ 
-._;___..;;_,___ .... 

the young Gifford Pinchot·, future forester and conservation leader, tWh 

wbo-wa 

The four years following his departure from Cornell, Fernow worked as a 

consulting forester. His work took him to Canada and Mexico. In 1907, 

be was invited to organize a department of forestry at Pennsylvania State 

College. Lectures in forestry had been offered at the college s ince 1889 

by a Professor William Buckhout but forestry as a profession was not ~ught. 
Having laid the framework for the forestry department at the Pennsylvania 

College, Fernow was similarly invited, later in the year, to establish 

and administer a school of forestry at t he University of Toronto, Canada. 

For the next 12 years, until his retirement as Professor Emeritus in 1919, 

Fernow served as dean of the Canadian University's forestry department. 

While at Toronto he published his History of Forestry and Care of Trees in 

Lawn and Street. He was a member of Comservat i on Commission of Canada for 

whom he conducted field survers. He helped organize and was the first 

president of the Canadian Society of Forest Engineers . He, in short, thor-

oughly immersed himself i n Canadi an forestry matters, heralding, in the pro-

cess, an increased awareness of forestry in Canada. Always fully up to date 

and in touch with United States Forestry, Fernow, in 1916, was elected 

president of t he profess i onal organization, t he Soc iety of American For-

~-~~~ t£,~-'lr;.-- ~ rJt_.j:-~1/v a,\J.. /.k~f. ~f, ~t'.~~ ~~v ~,.~( t-/ 
::/,.,.. . + ... - /) ill)") Jt'l., ~J - i ~., ,.I'J 
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esters. 

Fernow's last years in retirement were spent in writing and corresspon-

dence. A host of honors and recognition were conferred upon him including 

~O ' -.Jt*he/Zl~t,l iU · d Our first f · 1 f B h d F ~ A 1 r r awar • pro ess1ona orester, ern ar ernow, 

~~ passed away February~ 1923 but thi~true pioneer of American Forestry'' 

i n /q~ lived to see his profession take ro~t in the consciousness of a new land. 
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life Society, the Ecological Society of America, and the Soil Con­
servation Society. He is noted for his work in the methods of 
preserving and maintaining natural areas and in analysis and 
management of natural vegetation. 

MARY JEAN CLEVELAND 

American M en of Science ( The Physical and Biological Sciences ), lOth ed., 1955. 

FEBNQ¥t, BERNHARD EDUARD (1851-1923) 

Born January 7, 1851 in the province of Posen, Prussia. Studied law 
at the University of Konigsberg; then completed the prescribed 
curriculum in forestry for government service at Hat_{bver-Muenden 
Academy and was licensed in 1869; University of Wisconsin, LL.D.\ h• c 

1896; Queen's University, LL.D. 1903; University of Toronto, LL.D.( 
1920. Prior to his arrival in the United States in 1876, he had been 

; :,. with the Prussian Forest Service. From 1878 to 1885, he managed a 
~c'' large private forest in Pennsylvania and became active in public 

~w·"t' _ ( forestry causes, and from 1883 to 1895, he was also~ecretary of the ) 
/'J-'(, ~ ~ t · American Forestry Association. In 1886 he was appointed chief of 
r% & '?>' I ,..f the Division of Forestry, United States Department of Agriculture, 
_ I, 11jv'J'~t. .. ~~ l and served until 1898. He was largely responsible for the law of 
()W' ..j, 1891 that authorized the President to set apart portions of the 
~JJ;t. ~ ., timbered public domain as forest reserves; this was the basic act 

'lj!J · · _ 1 L 1 '6 from which the present national forest system evolved. As chief 
llb ~ g ~ . !..·~ forester he laid the foundations on which were built the present 

, .-t_ ..... {_\ organization of the United States Forest Service. In addition, he 
£¥ ~' created an intelligent public interest in forestry and in the need for 

\>f' , C\~ ·, / education and research. From 1898 to 1903, he was director of the 
\ (\.\ "J / New York State College of Forestry at Cornell University, where he 

organized the first professional forestry curriculum in the Western 
Hemisphere. In 1904 he gave a series of lectures on forestry at Yale 
University, engaged also in consulting practice, and in 1907 helped 
start the Department of Forestry at Pennsylvania State College. He 
then went to the University of Toronto in 1907 where he organized 
the Faculty of Forestry, and in 1919 retired with emeritus status. 
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In 1902, while at Cornell, he was responsible for the establishment 
of Forestry Quarterly of which he was editor from 1903 to 1916. 
After its merger with the Proceedings of the Society of American 
Foresters to become the Journal of Forestry he was editor-in-chief 

~from 1917 to....,1923. His contributions to the literature of forestry 
~ were exceptional in number and quality; his bibliography totals 

250 published papers, bulletins, and three books: Economics of 
Forestry, 1902; A Brief History of Forestry, 1913; and Care of Trees, 
1910. Fernow Hall at Cornell was named for him and dedicated in 
his honor in 1922. One of the pioneer leaders of the profession of 
forestry in America, he had a dominant role as administrator, edu­
cator, author, and editor. He gave the New World its start in 
education for the profession and remained the educational leader 
for as long as he lived. Died February 6, 1923. 

Dictionary of Ame rican Biograph y. 1931. 
Journal of Forestry. Obituary, 21 :306-37. 1923. 
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HENRY CLEPPER 

R oDGERS, ANDREW D ENNY, III , Bernhard Eduard Femow: A Study of N orth A meri­
can Forestry, Princeton, N.J .: 1951. 

(1914- ) 

Bo anuary 11, 1914 in Pawtucket, Rhode Island. Bowdoin Col­
lege, B. . 935; Harvard University, M.A. 1938, Ph.D. (economics ) 
1947; Geor Washington University, M.A. (education ) 1951. 
He taught econo · at Allegheny College, 1938-40. From 1939 to 
1943, he was a pl echnician with the National Resources 
Planning Board, in field office , d in the latter year was an econo­
mist with the Department of Sta Mter service in the Army, 
1943-46, he was instructor in econormc Harvard for a year, 
then was economist and executive officer of the cil of Economic 
Advisers in the Executive Office of the Presi e 
Appointed associate director of Resources for the Fu Inc., 
Washington, D. C. in 1954, he became president in 1959. Reso 
for the Future, a nonprofit research and educational foundation 
concerned with the development of natural resources, is an affiliate 
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Early .history of Forest Service, or forestry work in USDA 

August 15 , 1876, Dr . Franklin B. Hough (pr onounced Huff) was 

appointed to conduct forestry investigations . In 1881, the office 

was reorganized into a fores try Division . Two years later , in 

1883, Hough was succeeded by Nathaniel H. Egleston. 

On Mar ch 15, 1886, Dr. Bernhard E. Fernow became head of the Forestry 

Di vision , and remained so for 12 year s . 

On June 30 , 1886, the Division was given permanent statutory rank. 

The new Chief of Division, in hi s first annual report, made this 

significant declaration: 

It is not the control of the governmen t over pri ra~e property. 

it is not the exercise of eminent domain, it is r.ot po lice regulatiorrs 

and restrictions that have produced desirable results upon pr ivate 

fore s try abroad, but simp ly t he example of a sys tematic and successful 

managemen t of its own forest s , and the opportunity offered by the 

government to the private for est o~mer of availing himself of the 

advice and guidance of "t-3ell-qualified fo r estr y officials . 

(_ l g 7 ~) 
Twelve years later,~Gifford Pinchot beca~e head of the Division . 

On July 1, 1901, the Division of Fores try became the Bureau of 

Forestry. 



Bernhard Eduard Fernow (1851-1923) 

America's First Forester 

Third Chief of USDA Division of Forestry (1886-1898) 

Founder of First Forestry Schools in United States and Canada 

Bernhard Fernow, a German native, was the first professi onal forester to 

practice in North America. He did more to advance the profession in the 

United States and Canada in its early years than any other man. Fernow was 

born January 7, 1851, in the province of Posen, then in Prussia, one of the 

many independent German States. He received training and experience in the 

Prussian Forest Academy at Munden and with the Prussian forest department. 

Fernovl married an American girl and emigrated t o America in 1876. In 1878 he 

became manager for the Cooper P.ewitt Company's 15,000 acres of woodland in 

Pennsylvania, used for making charcoal. 

Fernow was a leader in the American Forestry Congress and in its 1882 merger 

wit h the American Forestry Association. He served as secretary of the 

Association, as the combined group was named, from 1883 to 1895, as chainnan 

of its editorial committee, and in ot her positions. President Grover 

Cleveland made him Chief of the Division of Forestry in the Department of 

Agriculture in 1886. He quickly assembled a qual ified staff, and started 

research in silviculture, pathology, wood technology, forest products, and in 

tree planting on the Great Plains . He eventually prepared over 200 articles, 

addresses, and monographs, and over 50 circulars and bulletins which laid the 

groundwork for forestry in North America. He traveled and wrote and spoke 

widely to scientists, farmers, students, and the public . He was perhaps the 

firs t in America to emphasize that forestry meant management to allow natural 



regeneration and provide a sustained yield of products, and that forestry must 

be economically practical. Federal and State governments should, he believed, 

manage their forest holdings, serving as a guide to lumbermen and farmers, as 

in Europe. 

Fernow strongly urged college instruction in forestry, and he started and 

directed the first four-year forestry school in the United States (in 1898 at 

Cornell University) and in Canada (in 1907 at University of Toronto). 
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Also in 1907 Fernow taught forestry briefly at Pennsylvania State College. 

He lectured at Gifford Pinchot' s new Yale Forest School in 1904. He was a 

major figure in promoting and establishing the Adirondack Forest Preserve and 

the Neu York State Forest Commission in 1885, and in securing Federal 

legislation in 1891 for setting aside forest reserves and in 1897 for managing 

them. Using legal training gained in Germany, Fernow drafted model bills for 

all this legislation and for forestry laws in other States, including laHs for 

fire protection and setting up State forestry agencies. Fernow's attempt to 

combine practical ca:mnercial forestry on a demonstration forest in the 

Adirondacks with his forestry school at Cornell led t o a dispute with 

influential owners of neighboring estates who succeeded in closing his school 

in 1903 by persuading t he Governor t o veto its appropriation. From 1903 to 

1907 Fernow was active as a consulting forester in the }brthwest, the South, 

Cl.lba, and Mexico. 

Fernow started t he Forestry Quarterly in 1902 and was its editor until its 

merger with the Proceedings of the Society of American Foresters (SAF) in 

1916, \~reupon he became editor of the combined publication, the Journal of 

Forestry . Pe wrote three books \vhich became standard texts : The Economics 

of Forestry (1902), A Brief History of Forestry (1907, 438 pages), and The 

Care of Trees in Lawn, Street, and Par k (1910) . He serverl as president of the 

SAF in 1914 and 1916, and waE: made a fellow in 1918. He helped organize an:i 

\ms first president of the Canadian Society of Forest Engineers in 1908, and 

after 1910 he served for 13 year s on the Canadian Conservation Commission. He 

led a drive for more parY£, reserves, and research, and for better forest fire 

control in Canada. l~ was elected a vice-president of the American 

Association for the Advancement of Science in 1895. He received 
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honorary I~.D. degrees from three universities (Wisconsin, 1896; Queen's, 

1903; and Toronto, 1920). A forestry building at Cornell is named for him. 

Fernow died in Toronto on February 6, 1923, in his 73rd year. 

References: Journal of Forestry 21 (April 1923): 305-48. 

Charles E. Randall, "Fernow, the Man \fuo Brought Forestry to America," 

American Forests 70 (April 1964): 14-16, 44, 46 . Andrew Denny Rodgers III, 

Bernhard Eduard Fernow: A Story of North American Forestry (1951). 

}~rold K. Steen, The U.S. Forest Service: A l~story (1976), pp. 23-48. 

--Frank J . I-~nnon 
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CHAPl'ER II. THE WATERSHED OF THE NINETIES 

The)\1860s w~s a watershe~ - the Homestead Act, land grants to 

transcontinental railroads and institutions of higher learning, and 

creation of the Department of Agriculture. So was theA1890s. 

Americans were interested in reform - "restless, full of questi oning." 

n 
Prior to the nineties, America was predominat, ly agricultural but by 

- A 

1900 it was an industrial, urban nation "experiencing profound changes 

in population, social institutions, economy, and technology." The 

decade saw the Sherman Anti-trust Act, debates on free silver, 

labor riots, Coxe''s Army, and the Spanish-American War at the apex 

of American imperialism. Remembered as the Gay Nineties; actually the 

1893 Worlds' Fair generated the most gaiety and for only three months 

at that.1 • It was at the fair that !_group of professors heard a 

junior colleague offer an explanation for much of what was happening. 

Chicago was hot that July 12, 1893, but by evening the breeze off 

Lake Michigan lowered temperatures to a more tolerable level. 

Professor Frederick Jackson Turner, age 31, faced his learned audience 

and read a paper, which he had worked on right up to his time on the 

program, "The Significance of the Frontier in American History." 

Turner elaborated on the thesis contained in his title, that America's 

democratic institutions owed much of their identity to the western 

frontier. 2• 

Turner referred to the 1890 census, which had celebrated the 

centennial-of American census- taking by proclaiming, prematurely 

perhaps, that Western settlement was dense enough to eliminate officially 

a continuous north-south line demarking the frontier. After explaining 
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hov key American traits vere related to the existence of a frontier, 

he predicted a "major shift in the national psychology." Ending of 

the frontier meant a lessening of cheap resources; "Americans must learn 

to adjust their econo~, their politics, their daily lives to life 

in a closed-space vorld."3· For sure Americans sav free land 

becoming a scarce commodity; look at the pandemonium surrounding 

opening the CherokeeStrip in Oklahoma- also in 1893. 

In another building, surrounded by exhibits designed to appeal to a 

much broader audience than the one that heard Turner, Bernhard E. Fernov 

manned the station for his agency. As chief of the Division of Forestry, 

United States Department of Agriculture, Fernov chatted vith visitors 

about forestry - developing and teaching forestry as a science vas the 

oTerall theme on display. The Lumber and Forestry Building had 

a colonade of tree trunks, one from each state, symbolizing the 

federal structure of American government. The Chicago exposition 

celebrated the five-hundredth anniversary of Columbus' discovery 

of North America; both Turner and Fernow looked at conditions they 

believed to be uniquely American - at least from certain vantage points, 

h 
4. t ey vere correct. 

Bernhard Eduard Fernov\ replace~ Nathaniel Egleston as chief of 

the DiTision of Forestry on March 15, 1886. On July 1, Congress gave 

full statutory recognition to the division; no longer vould it exist 

at the vhim of the commissioner of agriculture. Although Congress 

provided stability, it vas still parsimonious - the State of New York 

had appropriated $15,000 for forestry that year, recognizing the 

efforts o! Hough and others, but funds for Fernow's federal agency 
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totaled only $10,000. Responsibility for forested regions of the public 

domain still lay with the Department of the Interior. 

Fernow had attended the American Forestry Congress held in 

Philadelphia during the national centennial celebrati on,, accompanying 

Richard von Steuben, descendant of General von Steuben, who had 

participated in the defeat of Cornwallis at the Battle of Yorktown. 

Holder o! a German forestry license since 1869, Fernow stayed on in the 

United States after marrying his American sweetheart. He worked as a 

forestry consultant to a Pennsylvania firm and became an active participant 

in forestry affairs, generally. Proceedings of the American Forest 

Congress show his increasing importance; there is much evidence of his 

associ~ting with both Hough and Egleston for these events. Fernow'e 

abilities did not go unnoticed, and he was recommended to President 

Grover Cleveland to be Egleston's successor. As far as Fernow was 

concerned, Egleston bore him no ill will but instead was relieved to be free~ 

of the responsibilities. '~e have been and continue to be on the best of J 
te1'11l8."5• 

While Fernow was getting settled in his new surroundings at the 

Department of Agriculture, public forest lands were under siege. General 

Land Office Commissioner William Sparks had denounced blatant timber 

frauds in northern California. A lumber company had openly used farmers , 

sailors- any available person- to file under the ~notoriou~Timber and 

Stone Act. These benign conspirators sold their claims for a modest 

sum and went about their business. A year before, Sparks i n desperation, 

had suspended all entries in order to gain control of t he rampant land 

fraud. One of his agents reported that the going rate for dummy 

entrrmen ranged !rom $50 to $125- you could buy a witness for S25. 
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The same agent estimated that three quarters of the claims filed with 

him vere fraudulent; a more optimistic colleague guessed that 50 percent 

vas a better figure. 6• 

As Land Office staff watched reports of fraud and depredation pour 

in, seemingly without end, a ~ttern emerged. As the price of timber 

increased, so did timber fraud. The meaning was clear. Unfortunately 

for the entrymen, the price of timber frequently dropped before they 

could clear the claim. One can imagine much grumbling about so much 

government red tape that an honest man couldn't make a living. 

Agents for Interior's Division P investigated thousands of fraud and 

trespass cases every year but were unable to stem the tide. As John 

Ise has put it, fraud was a frontier way of life.7• 

Not everyone vas complacent about timber land problems; efforts for 

corrective legislation continued. One of Fernow's first assignments l 
was to draft a bill for Senator Eugene Hale of Maino. As was frequently 

the case, Fernow acted in hie capacity as an officer of the 

American Forestry Congress, not as) chief. The bill managed only to 

elicit opposition instead of support. Kansas Senator Preston B. Plumb, 

usually a friend of forest protection, objected having the bill referred 

to tne Committee on Agriculture and Forestry. After all, the bill did 

provide for creation of a commissioner of forests in Interior. Fernow 

probably vas little concerned about which committee heard the bill; 

he eav the difficulties involved in getting control of the forests away ~ 

from the General Land Office and assessed the administrative capability 

of hie department as inadequate for the management task.8• At the time ~ 

Agriculture lacked cabinet rank. 

The Hale bill died in committee, but it did provide a general 

blueprint for later legislation. Hale had proposed to suspend entry 



on all federal forest land until it could be examined and classified. 

The secretary of the interior could recommend to the president 

which lands should be reserved. The commissioner of the General Land~ 

Office would appoint rangers and make regulations for logging, grazing, 

and other uses on the reservations. 9• Whatever other defects members of 

Congress may have seen in the Hale bill, it was too ambitious for the 

times. To propose both forest reserves and the means to administer 

them was unrealistic. Progress would have to travel a much longer and 

indirect route. 

There were repeated attempts to deal with public forest lands, but 

d i 1 1 i lO. T D f h I i a equate congress ona support was ack ng. he apartment o t e nter or 

was limited to policing trespass and investigating fraudulent entries 

under a myriad of laws. Then, as with the 1876 seed-distribution rider 

that authorized a forestry agent in the Department of Agriculture , 
'P ..., t t.£.. -h;. ., 

Congress almost accidentally made a major advance toward forest lands. 
1\ 

Much of the original documentation4\has been lost, if it ever existed, 

for what is now called the Forest Reserve Act of 1891. It is 

unfortunate that one of the most important legislative actions in the 

history of conservation is so obscure. 

Section 24 of this law authorized the president to reserve certain 

forest lands from the public domain.11• The reservation clause had a 

lengthy list of precedents but in the main it began two years earlier. -1 
In April 1889, the law committee of the American Forestry Association, 

Fernow, Egleston, and Edward A. Bowers of the General Land Office, met 

with President Benjamin Harrison. Egleston was spokesman. They presented 

a petition ad¥ocating adoption of an efficient forest policy. The 

president vas cordial but took no noticeable action. The following year, 

after Fernov's prompting, the American Association for the Advancement 

ot Science memorialized Congress to make reservations and provide a 
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commission to administer them.12• 

The same American Forestry Association committee made an appointment 

to see Secretary of the Interior John w. Noble. Fernow, Bowers, and 

Egleston were joined by John Wesley Powell of the Geological Survey 

and others. Years later, Fernow remembered Powell dominating the -
meeting, trying to convince Noble "that the best thing to do for the 

RockJ Mountain forests was to burn them down." Fernow used the brief time - o1r 

"""",I.IJ 

remaining to impress the secretary of his responsibilities to protect 1 ~ -0·,.~ / 
V e t}Jfo· 7 

the public domain.13• That this meeting with Secretary Noble took "",,('~6 j 
yv· A" C /w 

place is well-documented, although accounts vary as to what actually )•,a:, ~ . ' ~ 
r J;;1 ~ 1 transpired - who said what. F~ insis~ed that as a result of the . "';y1 t"J t 

meeting Noble personally intervened with a congressional conference p. ~ Cit-~ 
p_N d .--

oommittee at the eleventh hour to get Section 24 added. One scholar, 

however, caste doubt upon Noble's specific role and whether Fernow 

vas even aware that the amendment was under consideration.14• -
That this presidential authorization to create forest reserves was 

added in a House/Senate conference committee and not referred back to the 

originating committees for their consideration has been noted by 

several authors. Historians have given much attention to this deviati on 

from standard procedure. That Section 24 became law of the land 

improperly has also been well emphasized , as well as the fact that Congress 

passed this most important bill without being aware of its content . These 

views distort the legislative history of the law of 1891, so important to 

the history of the Forest Service. 

The main purpose of the bill was to reform a s•r; es of land laws. 

Debates in Congress on this subject had been common during the 1880s. 

Hark Dunnell, vho had only returned to Congress in 1888 after 3-term 

absence, opposed attaching forest reserve legislation to general land 
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reform; he believed that forestry was important enough to warrant its own 

measure. Too, he was upset that the Timber-culture Act of 1873, which 
~~~~ti....ll'1 

he had introduced in the House, was one of the laws scheduled for 
A 

repeal. It is not clear from the record, but apparently Dunnell remained 

forestry's champion, even though he opposed addition of Section 24 

as a rider. Others on the Public Lands Committee overrode Dunnell's 

objections and the clause stayed.16• In retrospect, Dunnell's tactics 

at least assured that hie congressional colleagues were aware - even 

familiar - with the substance of Section 24. It is most likely that few 

if any could imagine the impact of what was to follow. 

President Harrison, wasted no time in exercising his new powers. 
/lmbe' .a d 

He first set aside the Yellowsto'ne National ParkAReserve; by the end of 

1892}mostly to protect water supplies, he had created fifteen reserves 

containing over thirteen million acres. President Cleveland added five 

million acree more ~- then he stopped. Until Congress provided the means 

to protect the forest reserves, he)\would set aside no more. After all, 

without protection, the reserves fared no better than unreserved lands 

in the public domain. 

There was no delay in advocating protective legislation for the 

reserves. In hie 1891 report, the General Land Office commissione~ 

pointed out the need for managing the new reserves, as did the 

American Forestry Association and others. Secretary Nobl~"urgently 

recommended that Congress take proper action to have the reservations ••• 

established as national parke" or to be granted to the states for public use. 
/"'\ 

He was supported by the General Land Office 'ommissioner, Thomas H. Carte~ .- -.. 
The American Forestry Association, having made detailed recommendations 

for areas to be reserved, asked for "a wise and just system'' that would 

be scrupulouslr and rigorously enforced. The conservationists feared 
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that the administrative procedure of requiring cutting permits from 

the Iand Office vould do little to protect the reserves. At the 

same session of the forestry association, Fernow read a paper entitled, 

''The Proper Administration o! Forest Reservea. 1117• 

When Grover Cleveland returned to the White House in 1893 after 

a 4-year absence, he named Hoke Smith as hie secretary of the interior, 

bringing a mind more imaginative than Noble's to that offioe. Smith 

had actively sought the appointment, and Cleveland, with some mis~ings, 
consented. The president believed that Smith would take hard line 

against raiders of the public domain. Although Noble had been 

influential in getting the reserves established, he had viewed them as 

an augmentation to the national park system. Smith, however, immediately 

recommended legislation to provide a "comprehensive forestry system" 

and creation of a forestry commission to advise the commissioner of the 

General Land Office.18• 

There vas broad support both within and without government for 

legislation to deal specifically with administration of the forest 

reserves. Within tvo weeks of the 1891 law's passage, Fernow was 

advising that his agency vould cooperate with the American Forestry 

Association on implementation. He saw need for data on proposed 

reserves and nev regulations for the Department of the Interior to 

regulate timber cutting. In his annual report, Fernow explained that more 

national parke vere not the intent of the law; the goals vere protection 

of public property and production of revenue. He reminded hie readers 

that the DiYieion of Forestry had no jurisdiction over public forests, 

the General Land Office administered vhat regulations there vere. 

Fernow also supported Cleveland's nomination of J. Sterling Morton to 
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be Secretary of Agriculture. The secretaries were fr~tly presidents ~ 

of the American Forestry Association, Morton was no exception. He had 

acknowledged prior to his senatorial confirmation that as secretary 
.... ---

he could do much to advance the interests of forestry.l9. 

Senator Algernon s. Paddock chairman of the Committee on Agriculture -
and Forestry ") introduced a bill "For the Protection and Administration 

ot the Public Forest Reservations" in March 1892. Expanded in committee 

the bill was reintroduced providing for withdrawal of all public timber 

lands and placing them under military protection, also for returning 

agricultural land to the public domain for disposal under existing 

legislation. Paddock provided for administration of the reserves to be under 

the Department of Agriculture. Fernow enthusiastically favored the 

Paddock bill, even though he correctly surmised that it asked for too 

much. He would settle for less. 20• 

Concurrently with the Paddock proposal, Congrees was considering 

HR 119, the sort of bill Fernow believed to be more realistic. 

Congressman Thomas R. McRae, chairman of the House Committee on --
Public Lands and a member of the American Forestry Association, introduced 

his bill "To Protect Forest Reservations"in 1~. Later he would give ( 

Fernow credit for convincing him that forestry meant use of forests, 

not prevention from use. McRae's bill bore strong resemblance to the 

Hale bill of 1888, drafted by Fernow, providing for sale of timber to 

the highest bidder. A The Department of the Interior would admini s t er 

h 21. t e reserves. 

McRae had support from Secretary Smith, Fernow, and the American 

Forestry Association. Opposition was western, both for opening the 

reserves tologging, thua jeopardizing water ~upplies, and for impeding 

the miner and stockman. There was strong sentiment for providing free 
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timber to settlers; sales would be a dangerou6 precedent. McRae revised 

his proposal and brought it back to the floor of the House, this time 

vith a favorable Public Land Committee report. Settlers could get free 

timber. A favorable motion passed 117 to 54, but lacking quorum this 

effort failed, too. His third version allowed min~~g on the reserves, 

ending western opposition. The 159 to 53 vote reflected strong western 

22. support. 

When HR 119 vas referred to the Senate, Henry M. Teller of Colorado, 

vho had been secretary of the interior ~1882-1885, substituted his own 

version. Teller wanted to limit the requirements for reserve creation 

to water protection only;)\timber supply was not a proper justification. 

He moved his proposal quietly through the Senate, but th~ two bills 

died in conference.23• Although Congress would eventually adopt 

the main feature of McRae's proposal, it would happen by lees straight-

forward means. 

As early as 1889, ~e American Forestry Associatio~ advocated a special 

commission to study public timber lands and recommend how they should 

be treated. In fact, John Muir and Carl Schurz had proposed such a commission 

in the 1870s. Support for the idea increased as the reserves remained 

unprotected. Fernow could see no reason for further study. lt was readily 

apparent that the reserves needed protection. Why waste time with a 

study; instead, all energy should be aimed at getting legislation. 

But within the American Forestry Association developed strong backing 

for~c ommmission. 
24

• 

In June 1895, Walcott Gibbs, Charles s. Sargent, and Gifford Pinchot met 

at Sargent's home in Boston. Pinchot was a young forester with boundless 

enthusiasm, Sarge .:Ot vas an eminent botanist, and Gibbs was president 

of the National Academy of Science. The trio decided to use the 
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""'"'~we.~ 
organization to bypass Congress, reluctant to establish a forestry commission. 

" 
At a meeting of the American Forestry Association that fall, a commission 

gained support over Fernow's protests that further study was unnecessary. 

"The time was ripe for action, " Fernow insisted, a commission would 

be a backward step. However, Pinchot and journalist Robert U. Johnson 

succeeded in carrying the meeting and won a resolution favoring a 

forestry commission. Fernow was on the association's executive committee 

and managed a statement at the next regular meeting branding such 

action as "prejudicial tothe passage of the definite legislation now 

before Congress."25• 

Needed was a letter to be signed by Secretary Hoke Smith requesting 

the National Academy of Sciences to appoint a forestry commission. 

In November 1895, Pinchot noted in his diary that he had drafted such• 

a letter, which was reviewed. However, another draft, dated December 1895 

and unquestionably in Fernow's handwriting, contains precise phraseology 

used in the letter signed the following February by Smith, lending 

strong support to Fernow's later contention that he, through the 

American Forestry Association, was i nstrumental in creating the 

commission. Pinchot, too, takes full credit. More important, however, 

is the fact that Smith signed a formal request to the National Academy 

ot Sciences on February 15, 1896.26• 

The letter asked the academy to study the forests on the public 

domain and report back in time to send the information to Congress 

during the current session. The commission was to determine whether 

fire protection and permanent forests were practical on the public domain, 

the influence of forests on climate, soil, and water, and what specific 

legislation was needed. Gibbs explained that the assignment was the 

largest the acade!ft1 had everj received from the government; the report 
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would be impossible to complete before Congress ad journed. Gibbs named 

Sargent as chairman and Alexander Agassiz, Henry L. Abbott, William H. 

Brewer, Arnold Hague, and Pinchot to the commission, Pinchot was the 

only one who was not a member of the academy. Armed with a 525,000 

t 27. appropriation, he commission headed west to study the forest reserves. -
Sargent was awed by his commission's assignment. The reserves 

already included 20 million acres and he suspected that local residents 

would be uncooperative. He admitted to having "more on my hands than I 

can manage" but immodestly pointed out that there was no one else with 

his knowledge to head the project. He glumly predicted that Congress 

would ignore the final report, anyway. Pinchot did not share Sargent's 

view of himself, noting that the chairman was "utterly without plan or 

capacity to decide on plans submitted." As committee work progressed, 

Pinchot's disenchantment grew.28 • 

Fernow's biographer justifies leaving the chief of the Division 

of Forestry off the commission, as it would have meant Fernow could have 

swayed the report to validate his policies. However, as the commission 

was to study the reserves in Interior and Fernow worked in Agriculture, 

his exclusion seems unjustified. Fernow, himself, was bitter. 

Abbott Kinney wrote to Fernow, reporting on the commission's brief in 

inspection of the forest reserves in southern California. Why wasn't 

Fernow a member, Kinney wanted to know. The Cali f ornian regreted t hat 
} 

the group had been unable to see examples of major flood damage in a 

reservoir. With sarcasm, Fernow explained that the committeemen had 

"'imagination enough to describe the conditions from reports of others 

sufficiently well for the sake of argument for to secure legislation." 

Fernow then told Kinney that he had been instrumental in the commission's 
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creation, having written t he letter for Hoke Smith's signature. He poi nt ed 

out that this information was an "inside history'' of the executive commit tee 

of the American Forestry Association. "Neverthel ess, I have been neither 

consulted nor in any way asked to contribute my share, nor recognized 

in my exis t ence as t he representative of t he Government on this question." 

But, he philosiphi zed, "Such is life, and such are people." What counted 

to Fernow were the ultimate results. 30• 

As the study neared completion, interested citizens asked 

Fernow what the report would say. To one inquiry, he wrote t hat the 

oornmission had left hi m "severely alone." To another he explained that 

he had no indication of content, even though he had asked for information. 
1 

Fernow expected, however, that the recommendations would not vary 

much from the programs advanced by the American Forestry Association 

over the years. 31• 

But~ did. Fernow and the American Forestry Association had 

accepted the political realities of ~estern opposition to forest 

reserves. Therefore, they supported a slow, gradual reservation 

program to avoid triggering strong protests. The commission, however, 

had full support from the new secretary of the interior, David R. 

Francis, who endorsed their recommendation for i mmediate creation 

of thirteen forest reserves covering 21 million acres. Gibbs' 

letter of transmittal to President Grover Cleveland suggested t hat 

Washington's birthday on February 22, 1897, would be an appropriate 

date for the proclamations. President Cleveland obliged and set 

off the furor Fernow had feared.32• 

Furor indeed. Cleveland exerci sed his authority under the 1891 

law and created thirteen reserves. Five days later, Fernow wrote 

NAS commissioner Arnold Hague that he was not sur pris ed by the 
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"howl" raised over the president's action, and he predicted more. As 

to the thirteen reserves, Fernow added, "I want to claim a good 

share of the credit in this for the Forestry Association as having paved · 

the way towards making it possible to secure not only reservations 

but the committee itself."33. 

The ·howl Fernow described grew louder. Scarcely a week after 

Cleveland's precipitous act, Fernow told a colleague that the situation 

"has changed most unexpectedly ·and most seriously." To another he 

lamented, "Alas! our forward steps have frequently to be taken back ••• " 

He described Cleveland's act as "injudicious" as it made no provision 

for managing the reserves. The proclamation had "stirred up such 

an antagonism as we have never had before. 1134• 

Typical of western outrage was a Seattle Chamber of Commerce 

memorial to Congress. The northwesterners fumed that they were 

being treate.d as a "mere dependency" and their further economic 

development was being prohibited by the "gratuitous suggestions of 

three irresponsible strangers [NAS committe~ , after a flying visit 

of a couple of days ••• " The whole episode was a "galling insult to 

[our] local sovereignty." Pulling out all stops, the chamber raged 

that " ••• King George had never attempted so high-handed an invasion 

upon the rights ••• " of Americans.35· 

Buried under an avalanche of similar protests, congressmen 

moved to appease consti tuents. An amendment to the Sundry Civil 

Bill restoring the entire area to the public domain passed the 

Senate. Fernow labored behind the scenes and got the House 

I 

conference committee to insert an amendment giving t he secretary 

of the interior aut hority to establish a division to protect and 
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manage the forest reserve s ; management included the right to sell 

timber, something he had tried for years to achieve . The effort 

was only partially successfu~; President Cleveland refused to 

sign the bill because of other defects .36• 

Secretary of the Interior Francist\eft us with his recollecti ons 

of Cleveland's r efusal . The appropriations measure cleared Congress 

and arrived at the White House on the day of McKinley's inauguration. 

The president asked each member of t he Cabinet to comment, in order 

of rank. Francis was second to last, being senior only t o 

Secretary of Agriculture Morton. When his turn came Francis pointed 

out that the measure revoked the proclamation that had created 

the 21 miliion acres of reserves. At that moment a messenger 

interrupted to announce that · McKinley had arrived . Cleveland 

hesitated, then threw the Sundry Civil .Appropriations measure on 

the floor saying , "I'll be damned if I sign the bill . "37• 

Cleveland's pocket veto of t he appropriations measure left 

the government without funds for t he new fiscal year. McKinley 

quickly called Congress into extra session. The country needed 

appropriations. Forces concerned about forest reserves rallied. 

The opposition made full use of its momentum, but defection by Senator-

Richard Pettigrew of South Dakota eventually turned the tide in -
favor of the reserves. This powerful member of the Senate public 

lands committee had been a staunch foe of Cl eveland's '"dashington 

Birthday" reserves , but Charles D. Walcott of t he U. s. Geological 

Survey won him over.38. 

Walcott persuaded Pett igrew to sponsor an amendment to the 

new Sundry Civil Appropriations bill. Walcott drafted the amendment , 

-15-



modelling it . after· McRae's much-battered~~ 119. The amendment 

specified the criteria for reserve designation - water protection 

and timber production - and ~xcluded mineral and agricultural land. 

Also, settlers could have free timber and stone. Walcott convinced~ 

Pettigrew to add another clause, suspending the new reserves for J 
nine months. The suspension clause was a clever tactic to overcome 

western demands for total elimination. Under this clause, those 

entering the designated reserves could transfer their claim, 

within nine months, to other parts of the public domain. 39• They 

could select new tracts in lieu of the original claim - the so-called 

lieu-selection process. It is true that much misuse followed, 

but compared with fraudulent practices then in vogue, they seem 

mild indeed. J 

Walcott met with NAS committee members ·and others to plan 

strategy. After convincing McKinley's newly appointed secretary 

of the interior, Cornelius Bliss, they approached the president. 

McKinley, although not wanting to alienate any congressmen at this 

early date in his administration and facing much greater and more 

important demands to go to war with Spain, was cordial and strongly 

supportive of the forest reserves. It would have been easier for 

him to rescind Cleveland's besieged proclamations, but McKinley 

agreed to let them stand, although he could not offer open support.40• 

The Pettigrew amendment to the Sundry Civil Appropriations 

bill won handily in the Senate, with strong western backing. That 

the measure was favored by opponents of conservation probably 

resulted from western concern over unmanaged , locked-up reserves. 

Now that t he reserves would be open for use took away the main 

reason for opposition. Ironically, McRae, whose HR 119 had been the 
~ 
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pattern for the Pettigrew amendment, fought acceptance in the 

House. He believed that use would jeopardize the reserve's flood 

control qualities. The House adopted the measure and a conference 

committee ironed out differences. The only important conference 

change was a modest reduction in the lieu-selection generosity. 

With congressional approval, President McKinley signed the bill 

on June 4, 1897. 41• Thus the third major piec~ of forestry 

legislation moved through Congress as an amendment, never having 

had to surmount full legislative process. 

The victory belongs to many . Fernow, certainly deserves major 

credit. The American Forestry Association provided its good 

offices for forestry advocates, bringing together foresters, legislators, 

and others concerned about the reserves. Sargent, Pinchot, and the 

National Academy of Science commission were able to bring presidential 

intervention into a c~ngressional stalemate. Several members of 

congress - McRae, Pettigrew, Paddock - made contributions of their 

own. The achievement itself may be judged on its own merits . 

What some historians call the Pettigrew Amendment turned out 

to be the basis of federal forest reserve management~until revised 

in 1960. The law authorized the U. s. Geological Survey to examine 

the forest reserves. It stipulated that no reserve could be 

established "except to improve and protect the forest within the 

reservation, or for the purpose of securing favorable conditions of 

water flows, and to furnish a continuous supply of timber for the 

use of the necessities of citizens of the United States; ••• " 

Further, the secretary of the interior was directed to make rules 

and regulations for the protection of the reserves. Perhaps most 

significant, in terms of what Fernow, Pinchot , and others had sought' 
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sale of timber was also authorized. Timber selected for sale had 

to be appraised, advertised, sold at or above appraised value, 

"marked and designated" prior to cutting, and supervised during 

cutting. Within three weeks, field agents of the General Land 

Office had been instructed how to proceed under the new law. 42 • 

Two of the most important legislative events in the history 

of the Forest Service took place during the wa{ershed of the nineties, 

the laws of 1891 and 1897. The nation now had forest reserves and 

the means to protect and manage them. More adjustments would take 

place, but the basic elements of federal forestry were intact. 

The temptation to examine these two laws, then skip on to subsequent 

events is great. To do so, however, would leave an unbalanced 

view of Forest Service history. As a matter of fact, most of the 

agency's energie~ were devoted to -non-legislative tasks. 

When Fernow took over as chief of the Division of Forestry from 

Egleston in the Spring of 1886, the agency still lacked permanent 

status. The commissioner of agriculture could decide to not continue 

the meager effort. On June 30, however, Congress gave the division 

~ full, statuatory status. But status was not full recognition of 

importance; as we have seen New York State had appropriated 

Sl5,000 for its 1886 forestry efforts, but Congress set aside only 

$10,000 for Fernow's use. Inadequate financial reso~Ar<:lJwere 

apparently not the issue - Congress was concurrently wrestling with 

huge budgetary surpluses - $10,000 was obviously enough to congressional 

minds for forestry matters. 

Fernow had been hesitant to accept the federal appointment, 

writing a colleague that he had accepted the position "after all." 

For ten years he had worked at a variety of consulti ng jobs. Now he 
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was looking for "useful" things to do, but first he had to file a 

report in a few months. Fernow offered to pay his associate's 

expenses· for gatoo ring information on federal timberlands in Colorado. 

Fernow wanted a map, too. 43. 

Fernow furiously scrounged forestry literature for information. 

Writing to V. M. Spalding that he had been in office only three days, 

Fernow explained t hat he wanted t o place the division on a 

"more scientific and systematic basis," but priorities dictated a 

report by July 1. He hinted that perhaps Spalding's work on 

white pine could be far enough along for inclusion. To another 

correspondent, Fernow briefly outlined his hopes that the division 

would bring into closer connection all agricultural schools, 

forestry associations, md horticultural societies. He closed with 

a plea .for data on federal forest . lands in Minnesota; he could pay 

44. travel expenses. ' 
Fernow's hurried efforts produced a sound statement of forestry 

principles. He made t he usual references to t he influence of 

forests on streamflow and climate and noted the exhaustibility 

of supply. Eastern forests, he predicted, would be depleted in 

fifty years and even the stupendous western fores t s would ultimately 

share t he same fate. 45• Fernow's most important contribution, one 

that introduced modern professional forestry concepts, dealt with 

economics. 

To Fernow, the basic deficiency in handling forest resources 

was the failure to distinguish between interest and capital. 

Sustained yield, after all, was based upon the hotion .of harvesting 

annual or periodic growth increment - t he interest. Overcutting 

occurred when the resource base [capita~was depleted to a point 
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where the desired growth could not be maintained. Cutting into forest 

capital reserves would in the long run lead t o exhaustion. 46• 

Fernow perceived overcutting as unnecessary as well as 

undesirable. Oversupply of lumber was t he problem; solve it and 
~ 

the threat of exhaustion would disappear while the lumbermen's 

profits would increase. Utopia? Not at all. Railroad land grants 

had made available vast amounts of low-cost timberland for speculative 

purchases. The flood of low-cost timber yielded low-cost lumber, 

forcing prices lower and lower. Lower prices meant that the lumber-

man had to sell ~ therefore produce - more lumber to meet fixed 

costs, and contributed even further to an already glutted market. 

Fernow believed that the l umber industry was unique in that the 

laws of supply and demand worked only to its detriment. The industry 

was unable to cope with a fluctuating market price and needed "the 

fostering care of a far-seeing governmental policy."47• 

Fernow offered no specifics given the American tradition of 

property rights, but he did propose that government timber be 

withheld as a means to alleviate oversupply . He hoped that examples 

of good forestry on federal reserves would be adequate to start 

the industry on the right track) obviating a potential need for 

government force. 48• Over-simplified in many respects, the report was 

an amazing effort for the thirty-five year old chief, having spent 

only four months on the job. 

That out of the way, Fernow wrote to the commissioner of 

a~icultur~ proposing changes in the divisi on's organization, 

which by now had statutory permanence. He listed Egleston and 

Best as hie assistants and eight clerks shown on the division roster. 

-20-



He complained that six of the clerks were not under his jurisdiction, 

one was sick, and the eightkonly worked part - t i me . Fernow asked that 

all of the clerks be taken off his payroll, as they were of little use. 

He apologized to his superior for complaining about clerical 

inefficiency in the staff he had inherited, but none knew botany 

or forestry, had command of a foreign language, were skilled in 

research technique, or could operate a typewri~er. Small wonder 

at his wish to be rid of the lotJ He also asked that either Best 
I--

Or Egleston be removed; he didn't care which. 49• 

Fernow's requests were modest , indeed. If he could only have 

"a small plot of ground;" perhaps the Bureau of Animal Husbandry 

could spare some space at its station. For a clerk, he wanted a 

recent college graduate botanist, who could be "a young lady with 

knowledge of typewriting." This botanist clerk would be paid $900 

per ye~r. His total ~udget was S8,000; S3,500 for the division 

headquarters and 54,500 to support special agents studying western 

forests. 50• 

Fernow divided the work of the division into four cat~es : 
-.r-

general and statistical, economical, forest botany , and fores~ry --- ,. -
proper. Under general and statistical he included studies of the 

forests of Colorado and California by Edgar T. Ensign and 

Abbot Kinney, as well as reviewing t he scientific arguments on the 

effects of forests on climate . The economic studies would focus 

on the wood-using industries - charcoal, iron, mining, lumber, and 

railroads - "especially those directly controlling forest property." 

Fernow listed t hirteen timber types or species as deserving 

investigation under biological studies; commercial value was 

obviously of prime importance. Finally he propos ed to publish 

manuals on tree ~' n~ies, and thinning, which he t hought 



would be "exceedingly valuable" for educational purposes. All 

totalled, an ambitious program for a division with an S8,000 

budget and recently swept clean of most of its staff.51 • 

His own house in order, Fernow looked at the broader problems 

of American forestry. 

Edward A. Bowers joined the Department of t he Interior as an 

inspector of public lands in 1886, the same year Fernow became 

Chief of the Division of Forestry in the Department of Agriculture. 

The two were well-acquainted, having been leaders in the American 

Forestry Congress. Bowers asked Fernow to propose policies for -
government-owned forest lands. 

r-

~ernow proposed a definite ~licy, believing that reforms 

were urgently needed~ To him, ~he forest was a valuable national 

property exposed t o "reckless and shameful deterioration and 

depredation." Opposition to reform could stem only from ignorance 

or by "people not wholly disinterested in the thieveries upon 

the public domain." \ The issue was simple: "How shall we preserve 

for legitimate and economic use" the remnants of the public domain? 

Sustained yield was Fernow's answer. 

He calculated that federally owned timber was conservatively 

worth 280 million dollars. At 5 percent, annual income from 

public forests would be at least 14 million dollars. Certainly 

as a straight business investment the government could well 

modelled after his earlier Prussian experience. First, ~raw 

all forest land from sale • .....___ -
could be restored , later. 

Land found suitable for agriculture 

Second, crea te an enforcement bureau ,...--

in the Department of the Interior, probably in the General Land Office. 



The bureau would have a central headquarters with district offices 

in the field convenient to forested areas. Each district office 

would use inspectors to assure compliance with policy by rangers, 

his title for those responsible for the smallest administrative 

units. Policy would eminate from the cent ral office; staff would 

be required to make field inspections at least once annually. A 

Timber prices and sales would be based on local canditiQn& and 
. -

local demand should receive "P.rima consideration. 1152• 

Fernow made little headway reforming either Interior or inspiring 

his own De partment of Agriculture. He sadly came to the conclusion 

"that under present conditions no practical work will be done 

and we might as well satisfy ourselves, that all we can do is 

talk." Perhaps it was just as well, after all he needed much 

specific information about American forests "before we can even 

judiciously suggest" a correct management system. 53• 

At the opening ceremonies of the Pennsylvania Forestry Association 

Fernow suggested what those interested in promoting forestry ought -
to do, while waiting for the national movement to coalesce into strong, 

federal programs. It would be "in vain" to ask a lumberman to cut 

fewer trees, as he was absorbed in supplying a sawmill. The most 

productive target, according to Fernow, would be t he farmer who owned 

a small woodlot. Fernow told his audience that the individual~would 

show little concern for forest destruction i n general;~hateve~ message 

~as used it would have to deal with~e specific property in question~ 

Forestry manuals would not suffice; a farmer might read a brief, 

clearly written article but not a manual. The most fruitful method 

would be for a "competent lain- spoken man" to address the farmer 
- +-

face to face. Fernow encour aged the association to raise funds in 



order to support "travelling teachers." He predicted that the teachers 

vould build support for~medial forestry legislation, needed in 

P 54. ennsylvania and many other states. 

Back in Washington, Fernow sat at his desk with a sense of 

achievement. He had been able to reorganize his staff satisfactorily. 

By his second year, he had two field agents, and Egleston helping 

in the office. Each earned 51,500 per year. Fernow was especially 

pleased with his new assistant, George Sudworth, and he recommended 

r 
giving him a 20 percent increase in salary. Considering his earlier 

anguish )\a marked improvement in Fernow's peace of mind over t he 

previous year. 55• He then told Assistant Secretary of Agriculture 

Edwin Willets that the ~vision ~f For~try should have executive 

responsibilities, that is, it should be managing forests owned _.... 

or controlled by the federal government. His office was mainly 

educational, since without forests ("it could act only as a "bureau -
of information and advice." Fernow could not know that two years 

later the first forest reserves would be established, or he might -
have pressed the justification for his a £ency to manage forests 

Yith more vigor. Instead, he seemingly resigned himself to his 

educational fate and delineated for his superior how he gathered 

forestry informati on and which gr~~ps used it.56• 

He made some progress, but Fernow was still vexed. Not only 

did he administer a small-budget bureau in a department oriented to 

serve farmers, he saw others as posing threats to what little he 

had. Fernow viewed John Wesley Powell as dangerous , : ecause of his 

~nterest in forests, and asked: "Has Major Powell such a surplus 

of friends at his disposal that he must go into the forests to 

relieve himself of them?" Were not the Geological Survey and Bureau 
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of Ethnology enough for his ambition? Although the famous explorer 

reportedly later helped convince Secretary Noble of need for the 

1891 Forest Reserve Act, others shared Fernow's distrust of Powell and 

offered to join in the fight against "Powellism". Powell had joined 

forces with another who Fernow thought of as an opponent, Henry Gannett 

of the Geological Survey.57. 

Fernow could be caustic when his agency ~r its work received 

less than praise. One critic's name was "Burnt into my record of 

knownothings" for "slandering" certain research projects. Fernow 

acted in a similar vein when he clashed with Gannett over the need 

for a stronger federal forest policy. In an article carried by a 

Washington, D. c. newspaper, Gannett claimed that t he relation 

between forests and climate, soil, and water was little proven . 

\ He added that forests, although diminished from the original 

~~ount, were growing faster than they were being cut. To him the 

"'laissez faire' policy seems to be the best." Public interest in 

forestry should be limited to improving transportation systems 

to aid forest commerce.58• 

Fernow was aboard the steamship Alle~ , bound for Germany 

to assist his mother country plan its exhibit for the 1893 Chicago 

fair. He had been away since coming to America in 1876. 

A shipboard friend showed him Gannett's article; another wrote 

describing it as "stupid." Fernow agreed and count er-attacked. He 

acknowledged that the mlation of forests to .climate had been 

exaggerated and much more information was needed· on relations with 

soil and water. Branding Gannett's presentation as a dangerous 

collection of half-truths, Fernow charged that "any observant logger" 

could quickly spot the inaccuracies . He was discou caged t hat a man 

in high position like Gannett would ignor ~ their re~ponsibility for 
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careful reporting ~d dismissed the geographer's preference for 'laissez 

faire' government as unwarranted.59• 

The two had quarreled b~fore. Fernow was disappointed when 

Ga.mett failed to utilize fully the resources of the 1890 census in 

gathering forestry statistics. Charles Sargent had made an impressive 

contribution to forestry in the 1880 census, showing t he potential 

of the nati onal inventory at the beginning of each decade. Their -
spat continued when G~ett's Division of Geography and Forestry 

acquired functi ons overlapping those of Fernow's agency. Resolution 

of differences between t he two departments occurred after Fernow 

. f f G 60• resigned h~s post; his successor was a great an o annett. 

Not all of Fernow's problems were external. His Prussian tempera-

ment and scientific training .made it difficult for him to accept the 
~~~ 

indignities ofbeing a minor bureaucrat .in ·a .department that did not 

achiev cabinet status until 1889. 

Secretary of Agriculture J. Sterling Morton sent a memo to all 

of his di vision chiefs, instructing t hem to keep a daily time record 

!or all employees and submit it to t he chief clerk. Absences, the 

the secretary ordered, were to be charged to annual leave. He added 

that "fabrication" would result in dismissal. Instead of assignimg 

a clerk to this task and going about his work, Fernow elected to be 

offended. He expressed his "great regret" to Morton that he evidently 

intended "to reduce chief of divisions to the levels of clerks and 

time servers ... Fernow protested that division chiefs were finally 

achieving a degree of respect, and he resented the "insinuation" 

that he was not giving all the time and energy he could spare to 

his work. Fernow believed the secretary's suggestion that a chie f 
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mi.g.~t falsify his reports was "so ·degrading that no self-respecting 

man will allow it to go without protest ••• "61 • 

As intemperate as this response might seem, it represented self-control 

on Fernow's part. His first reaction to Morton's order was to lash 

out that he was being made subor dinate to the chief clerk. Under 

those circumstances Fernow demanded that Morton "consider at once 

my resignation ••• as I do not desire to hold a ·position as clerk 

~ubject to t he dictation of any indiscreet underl~ng that may from 
\..!7 

time to time be invested with such unheard- of authority."62• 

Fernow continued to protest what he believed to be a reduction in 

status. An exasperated Morton asked the attorney general to rule 

on the relation between the chief clerk of the department and the 

chiefs of divisions. The secretary, hoping to settle the matter, 

told Fernow that he had confidenc~ in the chief forester's ability 

to "accommodate himself to the attorney general's interpretation 

cheerfully and manfully." But Fernow was not satisfied with the 

interpretation and pleaded with Morton to make a final ruling. 

Fernow acknowledged Morton's authority to subordinate an officer 

to a clerk but could not believe that he really intended to do so. 

Fernow wrote the secretary that sureiy he did not mean to "degrade" 

him and ''thereby compel the retirement" of Fernow and other diyision 

chiefs. Morton, showing great patience, responded that the attorney 

general's interpretation had clearly specified the relations between 

the chief clerk and division chiefs. He asked Fernow to specify 

ambiguities in the interpretation , but the for~ster let the matter 

63. rest. 

The chief clerk of the Department of Agri ~~ture continued to ~ 

plague Fernow, Noticing a smaller than usual ?aycheck, Fernow went 
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to Morton for an answer. The secretary explained if Fernow had only 

notified the chief clerk that he had been away from his desk on 

official business, he would not have been docked for leave without 

pay. If Fernow would fill out the proper forms, he could collect 

his back salary. Unfortunately for Fernow's beseiged ego , the form 

had to be submitted to t he clerk, and the instructions on the form 

said it should be sent to the employee's immediate superior. Fernow 

returned the request for back pay, after crossing out "chief clerk" 

and writing in "Secretary." Morton re turned the form to Fernow, 

explaining that to fill it out properly did not represent a demotion 

below the level of clerk. Fernow said that it did too mean demotion, 

because the instructions specified transmittal to his immediate 

superior. Morton must have thrown up his hands at the whole, ludicrous 

situation, for he let the clerk deal with Fernow directly. In a terse 

ultimatum, the clerk gave Fernow one day to fill out the request 

for back pay or face permanent salary suspension for the days in 

question. Furthermore, continued "defiance of the rules of the 

Department will necessitate my recommending the secretary to ask 

f . t • ,,64. or your res1gna 1or.. Knowledge that Morton had authorized this 

direct order caused Fernow to let the matter drop. The record does 

not show whether Fernow received his back pay. _..... 

Despite his petty disputes over recognition and status, Fernow 

carried on an admirable technical program. As we have seen , Fernow I /"u ~ 
I r~pa# 

began his term as chief of the Division of Forestry by inviting men J ~ ~ 
aready engaged i n forestry studies to participate in the federal program. 

In addition to the work accomplished by these field a~ts, Fernow ---
and his staff produced many worthwhile contributions . To use his 

own . ter ms , during Fernow's t welve year administration, the Division of 

Forestry published approximately six t housand pages of technical material 



for a total appropriation of $2}0,000. This figured to be about 

24 dollars per page; .not a bad price considering the values ipvolved , 

calculated Fernow. 65• 

Publications of the division covered a range of topics, reflecting 

Fernow ' s . particular interests and the important uses of wood during 

that period. The drain on forests by railroads was the subject of 

s everal monographs, timber physics - the mechanical properties of ~ .J.ft.~ Ofi~ - - -
-f'/t.L wood, a favorite of Fer now - occupied many pages of the six thousand 

total, forest conditions i n several states or regi ons, growth --
characteristics of several tree species, as well as many miscellaneous 

guides for farmers made up t he remainder. Despite its small size, 

t he research program received popular support; divis l on files contain 

thousands of requests f or information or copies of publicati ons • 

. No 'if Railroads in particular appreciated the research results 

and provided free passes for Fernow and his staff to travel on official 

b 
. 66. 

us~ ness . 

Within the Department of Agriculture, however, all were not 

sa tisfied with Fernow's accomplishments. Over the years he had been 

s addled with secretari es disinterested in substantive investigations , 

preferring instead that the Division of Forestry send seed packets 

t o mollify congressional consti t uency or engage in rainmaking 

experiments. Fernow' s ~imber testing studies, conducted painstakingly, ~ 

brought critici sm because he published only after acquiring large J 
quantities of data. Publish more quickly he was told by Morton's 

assistant secretary.67. 
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When the division's timber testing in St. Louis was labelled 

"impractical experimentation," ex-secretary Morton concurred. (ii.e 
belittled the efforts by saying, "The world was not asleep on timber 

tests until awakened by Fernow and [J . .BJ Johnson." Not only was 

Morton dismayed in retrospect for permitting Fernow to fund timber 

testing, but he believed he must have been dozing when he ordered 

~ee-plantin~earc~ Then Morton jibed Fernow directly by referring 

to him as one wh~ was "presumed to know something of the theories 

of European forestry." Fernow heard of this criticism and was naturally 

hurt. He told Morton that he had known him to be "thoroughly 

inconsiderate, injudicious and irresponsible" but had always believed 

him to be "fair, just and sincere." Fernow was grieved to be mistaken. 

Typically, he offered Morton 'the opportunity to apologiz~ Receiving 

none, he knew "what to think of you and tliis·, I suppose, ends the 

matter."68 • 

Fernow received a further slight when he summarized the efforts 

of twelve years. In his letter of transmittal, the new secretary of 

agriculture, James ~ilson, called special attention to the fact that 

Fernow's successor was working in "distinctly different channels." 

He added, "These plans meet with my full approval."69· 

Gifford Pinchot, of course, was this successor who was charting 

new courses. His selection must have surprised Fernow, who as 

late as mid- April 1898, believed t hat his assistant, Charles Keffer) 

vould be named to replace him. Fernow had drafted a bill for the 

New York legislature to establish a forestry school at Cornell with a 

30,000~acre experimental forest; on April 15, 1898 he was elected 

director of the new college. He was jubilant.. "It is my intention 

to take the timber physics vork wi th me and I hope by and by it will 

-~-



. ,. 
thrive to the glory of another institution than the one in~ich I 

have tried in vain to bring it to recognition.c70. 

Fe111ow began the· first professional forestry school in America 

in ~e fall of 1898 . Within a few years, controversy prompted t he 

New York State Legislature to cancel the program; whether or not 

Fernow's application of forestry to state lands caused the 

cancellation is still a matter of debate. In 1907, Fernow moved 

to the University of Toronto as head of the newly organized forestry 

faculty. He retired from teaching in 1919. Between 1902 and 1916 

he was editor of Forestry Quarterly, which he founded. In 1917 

the Quarterly merged with t he Proceedings of the Society of American 

Foresters to become the Journal of Forestry . Fernow was editor-in-chief 

In addition to his editorial achievements he published 

over 250 articles and bulletins and three books. His Economics of 

Forestry in 1902 clearly demonstrates a sophisticated grasp of 

modern forestry concepts. A Brief History of Forestry, in three 

editions, although dated in some respects, has yet to be fully 

1 d H al C f T 71. rep ace • e so wrote are o rees . 

~ Fernow's influence in key legislation cannot be denied , nor 

can his contributions to technical forestry subjects. He was a 

cultured, highly educated scientist, out of place in rustic America 

with its partisan politics and spoils system. Being overly sensitive 

to real or imagined slights reduced his potential as chief of the 

Division of Forestry. But despite accusations that he advocated 

adoption of European forestry methods in America, Fernow fully 

understood the forestry needs of the time and set out to achieve them. 

( 

Fernow suffered much neglect and abuse 

who wished to give his successor credit for 
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advance in American forestry. Pi~chot, himself, contribut ed significantly 

to Fernow's diminished reputation. At his retirement, Fernow must 

have been pleased to receive widespread praise. Two letters ~n 

particular were especially apt : "No other man has been such a potent 

force in the advancement of forestry in thi s country and the wonderful 

foundation laid by you will always endure." From a fellow imigrant 

vhom Fernow had fostered, '~ou have been more t han a teacher of forestry; 

••• you vere a leader of life."72• Fernow died on February 6, 1923. 
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