LETTER OF TRANSMITTAL.

U. 8. DEPARTMENT OF AGRICULTURE,
Division or Forrstry,
Washington, D. C., December 4, 1897.
St Lhave the honor to recommend that the two articles contributed by me to the
Yearhooks for 1894 and for 1895 on forestry for farmers he reprinted as a Farmers’

Bulletin.  The articles contain information in popular form regarding the growth of

trees, the planting of a forest, treatment of the wood lot, the enltivation of the
wood erop, inlluence of trees, ele. A wider distribution of this information, for
which there is still considerable demand, would, I believe, result in acquainting
farmers with a subject the importanee of which has not always been duly recognized.
Very respectiully,

B. E. FerNow, Chicf.
Approved :

Jamns WILson, Secrelary.
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FORESTRY FOR FARMERS.

The following five chapters have been written with the vie‘w of aiding
farmers who own small timber traects or wood lots, or who wish 1',(.1 pla!lt
some part of their land to forest. This countr:y varies so .gr(.am.ly m {:i()l_l,
climate, and flora that it is only possible, w1tlnn. th.e limits assigned
for the present discussion, to outline geuera.-l principles everq'where
applicable. Nevertheless, wherever Sllgg?sl;l()llﬁ have &L].)pl‘{).?llll{l.‘ted
the laying down of rules of practice, the writer has had mainly m: mind
the conditions prevalent in our northeastern States. Moreover, h:.l"tlme
reason already referred to, limitation of space, it has not beel} possible
to give more than a comprehensive view, without much detail.

The succeeding chapters should be read connectedly, as 11.I10_y are
more or less interdependent. The first treats of the be]uwu-u' of a
forest plant; the second, of the principles whieh. shou.ld guide the
planterin setting a c¢rop; the third, of the manner in which a natural
forest erop should be produced; the fourth points out how the crop
should be managed afterwards in order to secure the best,‘resuits in
quantity and quality of material; while the fifth chapter is devoted

to a cousideration of the relation of forests to farms.

1. HOW TREES GROW.

Trees, like most other plants, originate from seed, build ap a hody_of
cell tissues, form foliage, flower, and fruit, and take up food material
from the soil and air, which they convert into cellulose and o.thcr com-
pounds, from which all their parts are formed. They rely, Ilkq_a other
plants, upon moisture, heat, and light as the mea.nls_of 'perfm-fmng the
fanetions of growth. Yet there are some peculiarities in their behav-
ior, their life and growth, which require special attention on the part of
a tree grower or forest planter, and these we shall briefly discuss.

FOOD MATERIALS AND CONDITIONS OF GROWTH,

Trees derive their food and solid substance in part from the air and
in part from the soil. The solid part of their bodies is ¥nzule up of
cellulose, which consists largely of earbon (44 per cent of 1ts. welghi?),
with hydrogen and oxygen added in almost the same proport;[fms as in
water. The carbon is derived from the carbonic acid of the air, which
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enters into the leaves and, under the influence of light, air, and water,
is there decomposed ; the oxygen is exhaled; the carbon is retained and
combined with elements derived from the water, forming eompounds,
such as starch, sugar, ete., which are used as food materials, passing
down the tree through ifs outer layers to the very tips of the roots,
making new wood all along the branches, trunk, and roots.

This process of food preparation, called “assimilation,” can be car-
ried on only in the green parts, and in these only when exposed to light,
and air; henee foliage, air, and light at the top are essential prerequi-
sites for tree growth, and hence, other conditions being favorable, the
moere folinge and the better developed it is, and the more light this
foliage has at its disposal for its work, the more vigorously will the
tree grow.

In general, therefore, pruning, since it reduces the amount of foliage,
reduces also, for the time, the amount of wood formed; and just so
shading, reducing the activity of foliage, reduces the growth of wood.

SOIL CONDITIONS.

From the soil trees take mainly water, which enters through the
roots and is carrvied through the younger part of the tree to the leaves,
to be used in part on its passage for food and wood formatiou and in
part to be given up to the air by transpiration,

In a vigorously growing tree the solid wood substance itself will con-
tain half its weight in the form of water chemically combined, and the
tree, in addition, will contain from 40 to 65 per cent and more of its dry
weight in water mechanically or “hygroscopically” held. This last,
when the tree is cut, very largely evaporates; yet well-seasoned wood
still contains 10 to 12 per cent of such water. The weight of a green
tree, a pine, for instance, is made up, in round nmnbers, of about 30 per
cent of” carbon and 70 per cent of* water, either chemically or hygroscop-
ically held, while a birch contains a still larger percentage of water.

The largest part of the water which passes through the tree is tran-
spired—i. e, given off to the air in vapor. The amounts thus transpired
during the season vary greatly with the species of tree, its age, the
amount of foliage at work, the amount of light at its disposal, the cli-
matic eonditions (rain, temperature, winds, relative humidity), and the
season. These amounts are, however, very large when compared with
the quantity retained; so that while an acre of forest may store in its
trees, say, 1,000 pounds of carbon, 15 to 20 pounds of mineral sub-
stances, and 5,000 pounds of water in a year, it will have transpired—
taken up from the soil and returned to the air—from 500,000 to 1,500,000
pounds of water (one-quarter to one-half as much as agricultural erops).

Mineral substances are taken up only in very small guantities, and
these are mostly the commoner sorts, such as lime, potash, magnesia,
and nitrogen.  These are carried in solution to the leaves, where they
are uscd (as perhaps also on their passage through the tree), with a
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part of the water, in food preparation. The main part of the mineral
substances taken up remains, however, as the water transpires, in the
leaves and young twigs, and is returned to the soil when the leaves
are shed or when the tree is cut and the brush left to decompose and
make humus.

Hence the improvement of the fertility of the soil by wood crops is
explained, the minerals being returned in more soluble form to the soil;
as also the fact that wood crops do not exhaust the soil of its minerals,
provided the leaves and litter are allowed to remain on the ground.

For this reason there is no necessity of alternating wood crops, as
far as their mineral needs are concerned; the same kind of trees ¢an be
grown on the same soil continuously, provided the soil is not allowed
to deteriorate from other causes.

As the foliage can perform its work of food assimilation only when
sufficient water is atits disposal, the amount of growth is also dependent
not only on the presence of sufficient sources of supply, but also on the
opportunity had by the roots to utilize the supply, and this opportunity
is dependent upon the condition of the seil. If the soil is compaect, so
that the rain water can not penetrate readily, and runs off snperficially,
or if it is of coarse grain and so deep that the water rapidly sinks out
of reach of the roots and c¢an not be drawn up by capillary action, the
water supply is of no avail to the plants; but if the soil is porous and
moderately deep (depth being the distance from the surface to the impen-
efrable subsoil, rock, or ground water) the water not only can penetrate
but also can readily be reached and taken up by the roots.

The moisture of the soil being the most important element in it for
tree growth, the greatest attention must be given to its conservation
and most advantageous distribution through the soil.

No trees grow to the best advantage in very dry or very wet soil,
althongh some can live and almost thrive in such unfavorable situa-
tions. A moderately but evenly moist soil, porous and deep enough or
fissured enough to be well drained, and yet of such a structure that
the water supplies from the depths can readily be drawn up and be-
come available to the roots—that is the soil on which all trees grow
most thriftily.

The agrieulturist procures this eondition of the soil as far as possible
by plowing, drainage, and irrigation, and he tries by cultivating to
keep the soil from compaecting again, as it does under the influence of
the beating rain and of the drying out of the upper layers by sun and
wind.

The forest grower can not rely upon such methods, because they are
either too expensive or entirely impracticable. He may, indeed, plow
for his first planting, and cultivate the young trees, but in a few years
this last operation will become impossible and the effects of the first
operation will be lost. He must, therefore, attain his object in another
manner, namely, by shading and mulching the soil. The shading is
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done at first by planting very closely, so that the ground may be pro-
tected as soon as possible from sun and wind, and by maintaining the
shade well throughout the period of growth. This shade is maintained
if necessary, by more planting, and in case the main erop in later lifc:
thins out inordinately in the crowns or tops, or by the accidental death
of trees, it may even become desirable to introduce an underbrush.,

The mulching is done by allowing the fallen leaves and twigs to
remain and decay, and form a cover of rich mold or humus. This pro-
fective cover permits the rain and snow waters to penetrate without at
the same time compacting the soil, keeping it granular and in best
condition for conduecting water, and at the same time preventing evapo-
ration at the surface,

The soil moisture, therefore, is best maintained by proper soil-cover,
which, however, is needful only in naturally dry soils. Wet soils,
although supporting tree growth, do not, if constantly wet, produce
satisfactory wood crops, the growth being very slow. Hence they must
be drained and their water level suuk below the depth of the root
system.

Irrigation is generally too expensive to be applied to wood erops,
except perhaps in the arid regions, where the benefit of the shelter belt
may warrant the expense.

Attention to favorable moisture conditions in the soil requires the
selection of such kinds of trees as shade well for a long time, to plant
closely, to protect the woody undergrowth (but not weeds), and to leave
the litter on the ground as a muleh.

Different species, to be sure, adapt themselves to different degrees
of soil moisture, and the crop should therefore be selected with refer-
ence to its adaptation to available moisture supplies.

While, as stated, all trees thrive best with a moderate and even supply
of moisture, some can get along with very little, like the conifers, espe-
cially pines; others can exist even with an excessive supply, as the bald
cypress, honey locust, some oaks, ete. The climate, however, must also
be considered in this connection, for a tree species, although succeed-
ing well enough on a dry soil in an atmosphere which does not require
much transpiration, may not do se in a drier climate on the same
soil.

In the selection of different kinds of trees for different soils, the
water conditions of the soil should, therefore, determine the choice,

LIGHT CONDITIONS.

To insure the largest amount of growth, full enjoyment of sunlight
is needed. But as light is almost always accompanied by heat and
relative dryness of air, which demands water from the plant, and may
increase transpiration from the leaves inordinately, making them pump
too hard, as it were, young seedlings of tree species whose foliage 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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In later life the light conditions exert a threefold influence on the
development of the tree, namely, with reference to soil conditions,
with reference to form development, and with reference to amount of
growth.

The art of the forester consists in regulating the light conditions so
as to secure the full benefit of the stimulating effeet of light on growth,
withont its deteriorating influences on the =oil and on form develop-
ment,

As we have seen, shade is desirable in order to preserve soil moisture:
Now, while young trees of all kinds, during the “brush” stage of devel-
opment, have a rather dense foliage, as they grow older they vary in
habit, especially when growing in the forest. Some, like the beech,
the sugar maple, the hemlock, and the spruce, keep up a dense crown;
others, like the chestnut, the oaks, the walnut, the tulip tree, and the
white pine, thin out more and more, and when fully grown have a much
less dense foliage; finally, there are some which do not keep up a dense
shade for any length of time, like the black and honey locust, with
~ their small, thin leaves; the catalpa, with its large but few leaves at
the end of the branchlets only, and the larch, with its short, scattered
bunches of needles. So we can establish a comparative scale of trees
with reference to the amount of shade which they can give continu-
onsly, as densely folinged and thinly foliaged, in various gradations. If
 we planted all beech or sugar maple, the desirable shading of the soil

would never be lacking, while if we planted all locust or catalpa the

sun would soon reach the soil and dry it out, or permit a growth of
- grass or weeds, which is worse, because these transpire still larger quan-

tities of water than the bare ground evaporates or an undergrowth of

woody plants would transpire. Of course, a densely foliaged tree has

niany more leaves to shed than a thinly foliaged one, and therefore
- makes more litter, which inereases the favorable muleh cover of the soil.

~ Another reason for keeping the ground well shaded is that the litter
then decomposes slowly, but into a desirable humus, which acts favora-
bly upon the soil, while if the litter is exposed to light, an undesirable,
partly decomposed “raw” humus is apt to be formed.

Favorable soil conditions, then, require shade, while wood growth
i inereased by full enjoyment of light; to satisfy both requirements,
 mixed planting, with proper selection of shade-endaring and light-
needing species, is resorted to.

il As the different species afford shade in different degrees, so they
i - require for their development different degrees of light. The dense
foliage of the beech, with a large number of leaves in the interior of
. the erown, proves that the leaves can exist and perform their work with
 a small amount of light; the beech is a shade-enduring tree. The
seanty foliage of the birches, poplars, or pines shows that these are

light-needing trees; hence they are never found under the dense shade
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under the light shade of the thin-foliaged kinds, Very favorable soil
conditions increase the shade endurance of the latter, and climatic
conditions also modify their relative position in the scale,

All trees ultimately thrive best—i, €+ STOW most vigorously—in the

tull enjoyment of light, but their energy then goes into branching,
Crowded together, with the side light cut off, the lower lateral branches
soon die and fall, while the main energy of growth is put into the
shaft and the height growth is stimulated. The denser shade of the

sl::ule-emiuring kinds, if placed as neighbors to light-needing ones, is
most effective in producing this resull, provided that the light is not
cut off at the top; and thus, in practice, advantage is taken of the
relative requirements for light of the various Species,!

The forester finds in close planting and in mixed growth a means of
securing tall, clear frunks, free from knots, and
by proper regulation of light conditions,
ment, and also the quality of his crop,
growth produce wood of different ch

There are some species which, although light foliaged and giving
comparatively little shade, are yet shade enduring—i, €., ean subsist,
albthough not develop favorabl y, under shade; the oaks are examples of
this kind. Others, like the black cherry, bear a dense crown for the
lirst, twenty years, perhaps, seemingly indicating great shade enduy-
ance; but the fact that the species named soon clears itsell of its
branches and finally has a thin crown, indicates that it is light needing,
though a good shader for the first period of its life. Others, again, like
the catalpa, which is shady and shade end uring, as the difficulty with
which it clears itself indicates, leaf out so late and lose their foliage
80 early that their shading value ig thereby impaired. Black loenst
and honey locust, on the other hand, leave no doubt either as to their
light-needing or theip inferior shading quality,

That soil eonditions and climatic conditions a'so modify erown devel-
opment and shade endurance has been well recognized abroad, but in
our country this influence is of mach more importance on account of
the great variation in those conditions. Thus the box elder, an excel-
lent shader in certain portions of the West, is a failure as 80il cover in
others where it nevertheless will grow,

We see, then, that in determining the shading valne as well as the
shade endurance of one species in comparison with another, with refer-
ence to forestry burposes, not only soil and climate but also the char-

acter of foliage and its length of season must be considered,

he is able, moreover,
to influence the form develop-

since slow growth and rapid
aracter.

—

onf species to varying light condifions, the

and shade endurance, is one of the most important facts to e
observed and utilized by the forester, Luropean foresters Lave done this, hut since
they had to deal with only a few species and over a limited territory, they eould
quite readily classify their rees With reference to their shade endurance, and take
it for granted that shade endnrance and density of foliage or shading value were

more ot less identieal.  With oup great wealth of useful species it will be lecessary
and profitable to be more exact in the classilication,

'This relation of tle differ

ir compara-
tive shading value

e
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PHYSIOLOGY OF TREE GROWTH.
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“SAP UP AND SAP DOWN.”

The growing tree, in all its parts, is more or less saturated with
water, and as the leaves, under the influence of sun and wind and
atmospheric conditions generally transpire, new supplies are ta.ke:l in
through the roots and conveyed to the erown, This umvelt;eut takes
place even in winter, in a slight degree, to supply the loss of water b
evaporation from the branches. In the growing season it is so active ai
" to become noticeable; hence
§ the saying that the sap is
“up,” or “rising,” and when,
toward the end of the season,
the movement becomes less,
the sap is said to be “down.”
But this movement of water
is always upward; hence the
notion that there is a stream
upward at one season and in
one part of the tree, and a
stream downward at another
season and perhaps in another
part of the tree, is erroneous.
The downward movement is
of food materials, and the two
movements of water upward
and food downward take place
simultaneously, and depend,
in part at least, one upon the
other, the food being carried
to the young parts, wherever
required, by a process of diffu-
sion from cell to cell known as
“ osnosis.”

These food materials are,
. by the life processes of the
B active cells, changed in chem-
B o - ical cmnpos:t.lop a8 need be,
Chire, ke symof whrram o maiol . {mpmnta at e soluble

Skt intostarch, which isinsoluble,

_ ' ‘ d back into sugar, and com-
bined with nitrogenous su -a" b i u?m
e e f), ibstances to make the cell-forming material,

In the fall, when the leaves cease to elaborate food, both the upward
and the downward movement, more or less simulta;.ueously colme to
res}; (the surplus of food materials, as starch, and sometimes,a.s sugar
being stored for the winter in certain cell tissues), to begin again sitﬁui,
taneously when in spring the temperature is high enough to ;‘ea.wa.kex;
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activity, when the stored food of last year is dissolved and started on
its voyage. The exact mannerin which this movement of water upward
and food materials downward takes place, and the forces at work, are
not yet fully understood, nor is there absolute certainty as to the parts
of the tree in which the movement takes place. It appears, however,
that while all the so-called “sapwood” is capable of conducting water
(the heartwood is probably not), the most active movement of both
water and food materials takes place in the cambium (the growing
cells immediately beneath the bark) and youngest parts of the bark.

The deductions from these processes important to the planter are:
That injury to the living bark or bast means injury to growth, if not
destruction to life; that during the period of vegetation transplanting
can be done only with great caution; that the best time to move trees
is in the fall, when the leaves have dropped and the movement of water
and food materials has mostly ceased, or in spring, before the move-
ment begins again, the winter being objectionable only because of the
diffienlty of working the soil and of keeping the roots protected against
frost. All things considered, spring planting, before activity in the
tree has begun, is the best, although it is not impossible to plant at
other times.

PROGRESS OF DEVELOPMENT.

Like the wheat or corn plant, the tree seed require as conditions for
sprouting sufficient moisture, warmth, and air. Tree seeds, however,
differ from grain in that most of the kinds lose their power of germi-
nation easily; with few exceptions (locust, pine, spruce), they can not
be kept for any length of time.

The first leaves formed often differ essentially in shape from those of
the mature tree, which may cause their being confounded with ofher
plants, weeds, ete.

The little seedlings of many, especially the conifers, are quite delicate,
and remain very small the first season; they need, therefore, the pro-
tecting shade of mother trees, or artificial shading, and also protection
against weeds. The amount of light or shade given requires careful
regulation for some of them; too much light and heat will kill them,
and so will too much shade. This accounts for the failure of many
geedlings that spring up in the virgin forest.

The planter, then, is required to know the nature and the needs of
the various kinds of seeds and seedlings, so as to provide favorable
conditions, when he will avoid sowing in the open field such as require
the care whicl it is impracticable to give outside of the nnrsery.

GROWTH IN LENGTH AND RAMIFICATION.

While the stallk of wheat or corn grows for one season, exhausts
itself in seed production, and then dies, the tree continues to grow
from season to season, in length as well as in thickness. The growth
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in length of shaft and branches
cell tissues, which can subdivide and lengthen into sh
as make leaves. These buds are formed during summ
winter beging contain embryo leaves, more or less developed, under
the protecting cover of scales (fig. 3). When spring stimulates the
young plant to new activity, the buds swell, shed their scales, dis-

oots, as well
er, and when

Fwi, 2. Bud development of bescly,
W all formed buds were to live; A,
failing to develop,

B, as it would be
as it is, many buds

tend their cells, increasing their number
by subdivision, and thus the leaves ex-
pand, and the bud lengthens into g
shoot and twig, During the season new
buds are formed, and the whole process
repeats itsell’ from year to year, giving
rise  fo the ramification and height
growth of the tree. The end buds being
mostly stronger and better developed,
the main axis of tree or branch increases
more rapidly than the rest. All these
buds originate from the Youngest, central
part of the shoot, the pith, and hence
when the tree grows in thickness, envel-
oping the base of the limbs, their connection with the
be traced. This is the usual manner of bud form
so-called “adventitious” bhuds may be formed from the young living
wood in later life, which are not connected with the pith. Such buds
are those which develop into sprouts from the stump when the tree is

Fia. 3. —Buds of maple,

A, longituilinal
section through tip of a maple twig,
o, ol bl : &, lateral buds; I, scara of
leaves of last season.
tlmm;_:ll el bud, showing folded leaves
in center aml scales surrounding them.

B, cross section

pith can always
ation; in addition,

proceeds from buds, made up of

e by i e, e P

1%

cut: also those which give rise to what are known as “water Spl“?ll.f}ﬁ.’{
Ma,ﬁy buds, although formed, are, however, not developed at 9::]“”‘ .m;{(
perhaps not at all, especially as the tree grows older; I;lmya either ]( i}e
or remain “dormant,” often for a hundred years, to spring into life
ary (fig. 4). o
Wgﬁ:al};i:s:ha{ E.(alil ordinary limb starts as a t_md from thc. pith nf :u;
important one fo the timber grower; it explu.ms.knntty tlmb:cr (:.111(
gives him the hint that in order to obtain clear timber the branches

e
’)‘
7,
A
7
Fi. 4.—Dormant b, K, on a 12-year old branch of f‘
beech., Thoe bud is still capable of development
anil is connected with the pith, man, of the stom by
a fine trace of pith, S. [

first formed must be soon removed,
either by the knife or by proper
shading, which kills the branches and
thus ¢ clears” the shaft. o
The planter has it also in his power
to influence the form development 10[
by removing some of the S N
{,)l::l%tn;vitfg therebyg better chance to the remaining uue:. T;;;b
[)I‘ll]‘i;l]g of buds is, where practicable, often better practice than the
runing of limbs, . N "
mgli:clg the tree does not grow in length except .bglr ;tsfl();u;iztll;lfs c:‘:s
i i to grow at the height of 6 fe as
dent that a limb which started : i g
i ¥ y 1, and if allowed to grow y
base always 6 feet from the ground, i
:cumulates on the main stem
st be surrounded by the wood which accum o
::]o:l 1::11{11; If a limb is killed and broken off em-ly,. only a -‘slbl‘ld(.il' s’tulr)
composed entirely of rapidly decaying sapwood, is left, ow:}t:?l;n};ui;
therefore, only a small defect in the heart of the t,reei;bbl:;] i ;,Od -
onial limb is incased by the w
considerable age, the base of th'e ‘ ‘
flzz‘:tzom which, when tl;e tree is ent into lumber, appears as a knot.
] ] g -

Frii. b.—Section through a 12-year obl stom
of beech, showing manner of bud and limb
formation. @, dormant buds; b, their trace
of pith extending fo the pith of the stem;
¢, n limb which started two years ago from
w dormant bud; o, normal limb; ¢ a limb
dead for four yeavs; f, adventitions buds.
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The longer the limb has been allowed to grow, the farther out is the tim-
ber knotty and the thicker is the knot. If the limb remained alive, the
knot is “sound,” closely grown together with the fibers of the tree. If
the limb died off, the remaining stub may behave in different ways. In
pines it will be largely composed of heartwood, very resinous and dura-
ble; separated from the fibers of the overgrowing wood, it forms a
“loose” knot, which is apt to fall out of a board, leaving a hole.

In broad-leaved trees, where no resin assists in the process of heal-
ing, the stub is apt to deeay, and this decay, caused by the growth of
fungi, is apt to penetrate into the tree (fig. 6). Tn parks and orchavds,
pruning is resorted to, and the cuts are painted or tarred to avoid the
decay. In wellmanaged forests and dense woods in general, the light
is cut off; the limb is killed when young and breaks away, the shaft
“elears itself,” and the sound trunk furnishes a good grade of material.
The difference in development of the braneh system, whether in full
enjoyment of light, in open stand,
or with the side light cut off, in
dense position, is shown in the
accompanying illustration (fig.
7).

Both trees start alike; the one
retains its branches, the other
loses them gradually, the stubs
being iu time overgrown; finally
the second has a clear shaft, with
a crown councentrated at the top,
while the first is beset with
_ . branches and branch stubs for its

; / /%42///// whole leng_th (fig. 8). .
When ripped open lengthwise,
IFric 6—Section through a partly decayed knot in . . B s
ok woord, @, wood of the kuot; dand ¢, wood cat. 010 interior exhibits the condi-
Tus o thesten eovering tho woumd; shaded portion, — tion shown in figure 9, the dead
oenyord ook black part, i caviey remaining- o pts of the knot being indicated
in heavier shading, Since the branches grow in more or less regular
whorls, several knots, stumps, or limbs are met every 6 to 24 inches
through the entire stem,

Henee, in forest planting, trees are placed and kept for some time close
together, in order fo decrease the branching in the lower part of the
tree and thus produce a clean bole and clear lumber.

. ‘

2

GROWTH IN THICKNESS.,

The young seedling and the young shoot of the older tree much
resemble in intevior structure that of any herbaceous plant, being
composed of a large amount of pith, loose squarish cells, and a few
bundles of long fibers symmetrically distributed about the center, the
whole covered with a thin skin or epidermis.  Ilach strand or bundle of
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fibers, called fibro-vascular (fiber-vessel) bundles, congisbs of twr{ k.inds,
namely, wood fibers on the inner gide and bast fibers of different
structure on the outer-side. Between these two sets of fibers, the l?ust
and the wood, there is a row of cells w‘hi('.h form the 1:en,lly active,
growing part of the plantlet, the cambium. lThe cambinm ce]ls: are
actively subdividing and expanding, giving (?ﬂ wood cells to .t,hc u_xFe«
rior and bast cells to the exterior, and extending at the same time side-
wise, until at the end of the season not only are the wood and l?ast
portions inereased in lines radiating from the center, but the cambium
layer, the wood cells, and the
bast cells of all the bundles
(scattered at the beginning) join
at the sides to form a complete
ring, or rather hollow cylinder,
around the central pith. Only
here and there the pith cells
remain, interrupting the wood
eylinder and giving rise to the
system of cells known as med-
ullary rays. The cross section
now shows a comparatively

small amonnt of pith and bast &
or bark and a larger body of j;
strong wood fibers. The mew AR
shoot at the eud, to be sure, ; L..._{"
has the same appearance and Ao /
arrangement as t}he young ‘:‘Cﬂ":f; \
plantlet had, the pith prepon- &,;’7_&_‘:_'
derating, and the continuous -
eylinder of cambinm, bast, and *\\ ﬁ/f
wood being separated into FF
strands or bundles. g
During the season, through ;
the activity of the cambial part
of the bundles, the same changes : i -~
take place in the new shoot as - i -

didtho provious year in the ¥ Toumeet L 2L Wit
young seedling, while at the nmge{a U.f tree grown in the open; R{m::m(;‘,‘r(;:;
same time the cambium in the syt s 2 B T e e
yearling part also actively sub- '

divides, forming new wood and bast cells, and thus a secom! ring, or
rather cylinder, is formed. The cambium of the young shoot is always
a continuation of that of the ring or cylinder formed the year before,
and this cambium cylinder always keeps moving outward, so that at
the end of the season, when activity ceases, it is always the last minute
layer of cells on the outside of the wood, l)BtWG(ﬂ.{ wood proper and
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bark. Tt is here, therefore, that the life of the tree lies, and any injury
to the cambimmn must interfere with the growth and life of the tree,
The first wood ecells which the cambinm forms in the spring are
usually or always of a more open structure, thin walled, and with » large
opening or “lumen,” comparable to a blown-up paper bag; so large, in
fact, sometimes, is the “lumen?” that the width of the cells can be seen
on a eross section with the naked eye, as, for instance, in oal, ash,
elm, the so-called “pores” are this open wood formed in spring. The
g cells, which are formed
3= 7 ~1’/ y later in summer, have
= W L mostly thick walls, are
‘ : ) closely crowded and
compressed, and show
a very small opening or
“lumen,” being com-
parable, perhaps, to a
very thick wooden box.
They appearin the cross
section not only denser
but of a deeper color,
on account of their
crowded, compressed
condition and thicker
walls.  Sinee at the be-
ginning of the next sea.
son again thin-walled
cells with wide open-
ings or lumina are
formed, this difference
in the appearance of
“spring  wood”  and
“summer wood” ena-
bles us to distinguish

| the layer of wood
A formed each year., This

“annnal ring? is move
Fuwi. K.—Trovs in and out of the forest. D, tree grown in the  CONSpicuous in  some

open; 17, tree grown in the forest, kinds than in others,
In the so-called “ring porous” woods, like oak, ash, elm, the rings are
easily distingnished by the open spring wood; in the conifers, espe-
cially pines, by the dark-colored summer wood; while in maple, bireh,
tulip, ete., only a thin line of flattened, hence darker and regularly
aligned, summer cells, often hardly recognizable, distingunishes the
rings from each other. Cutting through a tree, therefore, we can not
only ascertain its age by counting its annual layers in the cross section,
but also determine how muceh wood is formed each year (fig. 10). We

§
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- ean, in fact, retrace the history of its growth, the vicissitudes through
Ceblly al L. ’

whieh it has passed, by the record preserved in its ring growth. »

To ascertain the age of a tree correctly, however, ’we mustT u:]t.ttslo
near to the ground as to include the growth of the first year s_;t ;00 1‘:
plantlet; any section higher np shows as many years too few as i

;i hat height. '
th;‘lf:::eai?nlue;ilitfg formit.iou is the rule in all countries whlich‘ ham:'
distinet seasons of summer and winter and temporary cessation o
growth. Only exception- " )
ally a tree may fail to make : | |
its growth throughout its 9 1 i
whole length on aecount N . Il
of loss of foliage or other sl
canses; and oceasionally, \:
when its growth has been
disturbed during the sea-
son, a ‘“secondary” ring,
resembling the annual
ring, and distinguishable
only by the expert, may
appear and mar the record.

Totheforest planter this
chapter on ring growth is
of great importance, be-
cause not only does this
feature of tree life afford
the means of watching the
progress of his erop, cal-

culating the amount of
wood formed, and there-
from determining when it
is most profitable for him
to harvest (namely, when
the annual or periodic
wood growth falls below a

E ol
Fi6. 9.—Sections of logs showing the relative dovelopment of
certain a.mount), but since knots. E, from tree grown in the open; £, from tree grown

the pl‘opﬂ[‘tion of smwmmer in o dense forest; a and e, whorls of kuots; b, dead limb;

1 1 . g wood " sk, "'sound koot;" dk, **dead knot.”
wood and sprin

determines largely the quality of the timber, and since he has it l;n
his power to influence the preponderau?a of the one or other b{
adaptation of species to soils and by t.hevlr mmm:gement, ring grow
furnishes an index for regunlating the quality of his erop.

FORM DEVELOPMENT.

If o tree is allowed to grow in the open, it has a tendency to-branch.,
and makes a low and spreading crown. In_order to lengthen its sh:}tt
and to reduce the number of branches i‘t} is necessary to narrow its

0272 Na A7 2 '
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growing space, to shade its sides so that the lower branches and their
folinge (do not receive light enough to perform their functions. When
the side shade is dense enough, these branches die and finally break
off under the influenee of winds and fungous growth; wood then forms
over the scars and we get a clean shaft
which earries a crown high up beyond the
reach of shade from neighbors.

The branches being prevented from
spreading out, the shaft is forced to grow
upward, and hence, when crowded by
others, frees become taller and more
eylindrieal in form, while in the open,
where they can spread, they remain lower
and more conical in form (figs. 11,12),

There are, to be sure, different natural
types of development, some, like the wal-
nuts, oaks, beeches, and the broad-leafed
trees generally, having greater tendency
to spread than others, like spruces, firs,
and conifers in general, which lengthen
their shaft in preference to spreading,
even in the open. This tendeney to spread-
ing is also influenced by soil conditions
and climate, as well as by the age of the
tree. When the trees cease to grow in
height, their erowns broaden, and this
takes place sooner in shallow soils than in
deep, moist ones; but the tendency can
be checked and all ean be made to develop
the shaft at the expense of the branches
by proper shading from the sides.

It follows that the forest planter, who
desires to produce long and clean shafts
and best working quality of timber, must
secure and maintain side shade by a close
stand, while the landscape gardener, who
desires characteristic form, must maintain
an open stand and full enjoyment of light
for his trees.

Now, as we have seen, different species
afford different amounts of shade, and in
proportion to the shade which they afford
c¢an they endure shade. The beech or sugar maple or spruee, which
maintain a large amount of foliage under the dense shade of their
own erown, show that their leaves can live and funetionate with asmall
amount of light. They are shade-enduring trees. On the other hand,

Fra. 10.—Scheme to illustrate the ar-
rangement of annual growth. 1, 2,3,
ote., ropresent the parts of the stem
grown during the first, second, third,
ote., twenty years of the life of the
troe. k, knots; theshaded part of each
is the ** dead knot ™" of lnmber.
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show by the manner in which their crowns thin ouf, the foliage being
~confined to the ends of the branches, that their leaves require more
light—they are light-needing trees; so that the scale which arranges
the trees according to the amount of shade they exert serves also to
measure their shade endurance.

In making, therefore, mixed plantations, the different kinds must be
so grouped and managed that the shady trees will not outgrow and
overtop the light-needing; the latter must either have the start of the
former or must be quicker growers.

RATE OF GROWTH.

Not only do different species grow more or less rapidly in height and
girth, but there is in each species a difference in the rate of growth
‘during different periods of life, and
~ a difference in the persistence of
~ growth.

It stands to reason thattrees grow
differently in different soils and sit-
nations, and hence we can not, com-
- pare different species with respect

B

Fus. lI.—On‘l.r-tme grown in the open. Fia. 12.—Maple tree grown in ﬂm.fnror.lt.
to their rate of growth except as they grow under the same conditions.

Thus the black waluut may grow as fast as or faster than the ash on
a rich, deep, moist, warm soil, but will soon fall to the rear in a wetter,
colder, and shallower soil.

Given the same conditions, some species will start on a rapid upward
- growth at once, like the poplars, aspen, locust, and silver maple, making
rapid progress (the most rapid from their tenth to their fifteenth year),
‘but decreasing soon in rate and reaching their maximum height early.
: 'Ojshers, like the spruce, beech, and sngar maple, will begin slowly, often
pecupying several, sometimes as many as 10 to 15, years before they
:apﬁear to grow at all, their energy all going into root growth. Then
gomes a period of more and more accelerated growth, which reaches its
u ximum rate at 25 or 30 years; and when the cottonwood or aspen

B
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has reached the end of its growth in height the spruce or pine 1s still
at its best rate, and continues to grow for a long time at that rate; in
later life the rate decreases, yet height growth sometimes does not
cease altogether for centuries. As a rule, the light-needing species are
the ones which show the rapid height growth at the start, while the
shade-enduring are slow at the start, but persistent growers.

This fact is important in explaining the alternations of forest growth
in nature; the persistent shade-enduring species crowd out the light-
needing, and the latter rapidly take possession of any openings that
fire or storm has made. It is also important with reference to the man-
agement of wood crops and starting of mixed plantations; the light-
needing species must be mixed only with such shade-enduring species
as are slower growers than themselves,

The diameter growth shows also periodie changes in its rate, and is, of
course, influenced in the same way by soil, clinate, and light conditions,
as the height growth.

In the juvenile or brush stage, lasting 6 to 10 years in light-needing and
20 to 40 years in shade-enduring species, the diameter grows compara-
tively little, all energy being directed to height growth and root growth.
When the erown has been definitely formed, more food material is avail-
able for wood formation, and the increase in foliage is accompanied
by a more rapid increase of trunk diameter; in favorable situations,
the highest rate occurs between the fortieth and sixtieth years; in the
poorer situations, between the fiftieth and eightieth years, which rate
continunes for some time. Then comes a period of slower rate, which
finally in old age dwindles down almost to zero.

But neither the diameter growth nor the width of the annual rings
alone tells us directly what amount of wood is forming. The outer
rings, being laid over a larger circumference, although thinner than the
preceding rings, may yet have greater cubic contents. The statements
of diameter growth are, therefore, misleading if we are interested in
knowing how mueh wood is forming.

Accordingly the growth in volume must be considered separately, as
determined by the enlargement of the cross-section area and the height.
The growth in volume or mass aceretion is quite small in young trees,
so that when wood is eut young the smallest amount of erop per year
is harvested, while, if it is allowed to grow, an increase more than pro-
portionate to the number of years may be obtained.

Only when the tree has a fully developed crown does it begin to
make much wood. TIts volume growth progresses then at a uniform
rate, and continues to do so for decades, and sometimes for a century
Or more.

On poorer sites the rate is slower, hut remains longer on the increase,
while on good sites the maximum rate is soon reached,

Of course, in a forest, where light eonditions are not most favorable,
beeause form development and soil conditions require shade, the total
wood formation is less than in an isolated tree, favorably placed. Just
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so the dominant frees in a forest—i. e., those which have their crowns
above all others—show, of course, the advantage the_y_ h:w.o over the
inferior trees whieh are suffering from the shade of tl_leu' neighbors.
Finally, if we would take into consideration an entire forest growth,
and determine, for instance, how much wood an acre O_f such forest pro-
duces at different periods, we must not overlook the fact l;llamt the num-
ber of trees per acre changes as the trees grow older. Some of them
are overshaded and crowded out by the others, so that a young _sl_:rovrfth
of spruce might start with 100,000 little seedlings to t.he acre, ut_ wl.nch
in the twentieth year only 10,000 would be alive, while in the fortieth
year the number would be reduced to 1,200, and in the ]}uudmdt.h year
to 280. Hence the rate of growth of any single tree gives no idea of
what the acre of forest will do. .
Thus, while a single good white pine might grow the fastest in vol-
ume when about one hundred years old, then making \\'0(.;11 ab the' rfmt-e
of, say, 1.5 cubic feet per year, an acre of pit?e on gm)fl 5'4011, containing
about 1,600 trees, may make the most wood in t-he_ thl.]:‘tlut-h year, then
growing at the rate of 170 cubie feet per acre, while in the ]‘nn_ndre.dbh
year the rate would not exceed 70 cubic feet; and an acre of pinein a
poorer location, with about 1,400 trees, may make the most wood in the
fortieth year, at the rate of 100 cubic feet per acre, N ‘
From the consideration of the relation of light conditions to soil con-
ditions, to form development, and to rate of growth, we may make the
following deductions of interest to the forest planter: I .
In order to secure the best results in wood ]rrndmfl ion, in flu;mtlty
and quality, at the same time preserving favorable soil c‘m_ldlmous, lfhe
forest should be composed of various species, a mixture ol hght.-'nee.dlug
and shade-enduring kinds, The light-needing ones should be of quicker
growth; the shady ones, in larger numbers, should _be slower growers.
Tor the first fifteen to twenty-five years the plantation m_mul.d be _]mpt;
as dense as possible, to secure clear shafts and good growth in !Je]g]l(};
then it should be thinned, to increase erown development and diameter
growth; the thinning, however, is not to be so severe !aha!: thc_ Crowns
can not close up again in two or three years; the thinning is to be
repeated again and again, always favoring the best developed trees.

REPRODUCTION.

All trees reproduce themselves naturally from seed. Man can secure
their reproduction also from cuttings or layers; and some kinds can
reproduce themselves by shoots from the stump when the lvam‘cnt tree
has been cut. This latter capacity is possessed in a varying {l‘egrec
by different species; chestnuts, oaks, elms, maples, poplars, and willows
are most excellent sprouters; most conifers do not sprout at f].“, and the
shoots of those that do sprout soon die (Sequoia or California redvsrood
seems to be an exception). Sprouts of broad-leafed trees develop dll“{_'er-
ently from seedlings, growing very rapidly at ﬁl.‘?t, but soon lessening
in the rate of growth and never attainipg the héight and perhaps not
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the diameter of trees grown from the seed ; they are also shorter lived
With age the stunps lose their capacity for sprouting. To secure besf;
results, the parent tree should be cut close to the ground in early spring
avoiding severe frost, and a sharp cut should be made which will noi,:
sever the bark from the trunk.

Not all trees bear seed every year, and plentiful seed production
especially in a forest, oceurs, as a rule, periodically. The periods diﬁ'e:-
with species, climate, and season.

Not all seeds can germinate, and in some species the number of seeds
f'.!l{'l,l,'- can germinate is very small, and they lose their power of germina-
tion when kept a few hours, like the willows. Others, if kept till they
ha.,vc become dry, will “lie over” in the soil a year or more before ger-
minating.  The same thing will oceur if they are covered too deep in
the soil, provided they germinate at all under such conditions,

In order to germinate, seeds must have warmth, air, and moisture,
The preparation of a seed bed is, therefore, necessary in order to supply
these conditions in most, favorable combination. In the natural forest
millions of seeds rot or dry without sprouting, and millions of seedlings
sprout, but soon perish under the too dense shade of the mother trees.

,Mal}’ desiring to reproduce a valuable wood crop, ean not afford to be
as lavish as nature, and must therefore improve upon nature’s methods
making more careful preparation for the production of his crop, eithe;'
by growing the seedlings in nurseries and transplanting them, or else
by cutting away the old growth in such a manuer as to secure to the
young self-grown crop better chances for life and development,

2. HOW TO PLANT A FOREST.

TForest planting and tree planting are two different things., The
orchardist, who plants for fruit; the landscape gardener, who plants for
form; the roadside planter, who plants for shade, all have objects in view
different from that of the forest planter, and therefore select and use
their plant material differently. They deal with sin gleindividual trees
cach one by itself destined for a definite purpose. The forester, on th(;
other hand, plants a crop like the farmer; he deals not with th(; single
seed or plant, but with masses of trees; the individual tree has value
to him only as apart of the whole. It may come to harvest for its tim-
ber, or it may not come to harvest, and yet have answered its pui‘pose
as a part of the whole in shading the ground, or acting as nurse or
“forwarder” as long as it was necessary.

His object is not to grow trees, but to produce wood, the largest
amount of the best quality per acre, whether it be stored in one tree or
I many, and his methods must be directed to that end.

As far as the manner of setting out plants or sowing seeds is con-
cerned, the same general prineiples and the same care in manipulation
are applicable as in any other planting, except as the cost of operating
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on so large a scale may necessitate less careful methods than the gar-
dener or nurseryman can afford to apply; the nearer, however, the
performance of planting can be brought to the careful manner of the
gardener, the surer the success. The principles underlying such
methods have been discussed in the chapter ¢ How trees grow;” in the
present chapter it is proposed to point out briefly the special consid-
erations which should guide the forest planter in particular.

WHAT TREES TO PLANT.

Adaptability to climate is the first requisite in the species to be
planted.

1t is best to choose from the native growth of the region which is
known to be adapted to it. With regard to species not native, the
reliance must be placed upon the experience of neighboring planters
and upon experiment (at first on a small secale), after study of the
requirements of the kinds proposed for trial.

Adaptation must be studied, not only with reference to temperature
ranges and rainfall, but espeecially with reference to atmospheric
humidity and requirements of transpiration.

Many species have a wide range of natural distribution, and heunce
of climatic adaptation. If such are to be used, it is important to secure
seeds from that part of the range of natural distribution where the
plants must be hardiest, i. ¢., the coldest and driest region in which it
oceurs, which insures hardy qualities in the offspring. Ifor instance,
the Douglas spruce from the humid and evenly tempered Pacific Slope
will not be as hardy as that grown from seed collected on the dry
and frigid slopes of the Rockies. Lack of attenkion to this requisite
accounts for many failures. It must also be kept in mind that, while a
species may be able to grow in another than its native climate, its wood
may not there have the same valuable qualities which it develops in
its native habitat.

Adaptability to soil must be studied less with reference to mineral
constituents than to physical condition. Depth and moisture condi-
tions, and the structure of the soil, which influences the movement of
water in it, are the most important elements. While all trees thrive
best in a moist to “fresh” soil of moderate depth (from 2 to 4 feet)
and granular structure, some ean adapt themselves to drier or wetter,
shallow, and compact soils. Fissures in rocks into which the roots can
penetrate often stand for depth of soil, and usually aid in maintaining
favorable moisture conditions. In soils of great depth (i. e., from the
surface to the impenetrable subsoil) and of coarse structure water may
drain away so fast as not to be available to the roots.

Soil moisture must always be studied in conjunction with atmospherie
moisture; for, while a species may thrive in an arid soeil, when the
demands of transpiration are not great, it may not do so when aridity
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of atmosphere is added. Trees of the swamp are apt to be indifferent
to soil moisture and to thrive quite well, if not better, in drier soils,

Adaptability to site—While a species may be well adapted to the
general elimatie conditions of a region, and in general to the soil, there
still remains to be considered its adaptability to the particular ¢ site,”
under which term we may comprise the total effect of general climate,
local climate, and soil. The general climatiec conditions are locally
influenced, especially by the slope, exposure, or aspect, and the sur-
roundings. Thus we know that eastern exposures are more liable to
frost, western exposures more liable to damage from winds, southern
more apt to be hot and to dry out, and northern to be cooler and
damper, having in consequence a shorter period of vegetation. Hol-
lows and lowlands are more exposed to frosts and more subject to
variations in soil moisture, ete.

Hence for these various situations it is advisable to select species
which can best withstand such local dangers.

The use value, or utility, of the species is next to be considered. This
must be done with reference to the commercial and domestic demand,
and the length of time it takes the species to attain its value. The
greater variety of purposes a wood may serve—i. e,, the greater its
general utility—and the sooner it attains its use value the better,
White pine for the northeastern States as a wood is like the apple
among fruits, making an all-round useful material in large quantities
per acre in short time. Tualip poplar, applicable to a wider climatic
range, is almost as valuable, while oalk, ash, and hickory are standard
woods in the market, Other woods are of limited application. Thus
the black locust, which grows most quickly into useful posts, has only
a limited market, mueh more limited than it should have; hickory soon
furnishes valnable hoop poles from the thinnings, and later the best
wagon material, not, however, large quantities in a short time; while
black walnut of good quality is very high in price, the market is also
limited, and the dark color of the heartwood, for which it is prized, is
attained only by old trees. The black cherry, used for similar purposes,
attains its value much sooner.

By planting various species together, variety of usefulness may be
secured and the certainty of a market increased.

The forest value of the species is only in part expressed by its use
value. As has been shown in another plaee, the composition of the
crop must be such as to insure maintenance of favorable soil con-
ditions, as well as satistactory development of the erop itself, Some
species, although of high use value, like ash, oak, ete., are poor pre-
servers of soil conditions, allowing grass and weeds to enter the plan-
tation and to deteriorate the soil under their thin foliage. Others, like
beech, sugar maple, box elder, etc., although of less use value, being
dense foliaged and preserving a shady crown for a long time, are of
great forest value as soil improvers.
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Again, as the value of logs depends largely on their freedom from
knots, straightness, and length, it is of importance to secure these
qualities. Some valuable species, if grown by themselves, make crooked
trunks, do not clean their shafts of branches, and are apt .tn spread
rather than lengthen. If planted in close companionship with others,
they are forced by these ¢ nurses or forwarders ” to make better growths
and clean their shafts of branches.

Furthermore, from financial considerations, it is well to lmu‘\\.r that
gome species develop more rapidly and produce larger (,'[I.la..llt]t.leﬂ 9f
useful material per acre than others; thus the white pim_) is a “plg
cropper,” and, combining with this a tolerably goptl S?l‘(l(.]lllgl(]l.l:ﬂlty,
and being in addition capable of easy reproduction, it is of highest
i forest value.” ‘

Hence, as the object of forestry is to make money fran cont'mued
 wood crops, use value and forest value must both be considered in the
L selection of materials for forest planting.

Mutual relationship of different species, with reference especially to

their relative height growth and their relative light requirements, must
he considered in starting a mixed plantation.
4 Mixed forest plantations (made of several kinds) have so many advan-
| tages over pure plantations (made of one kind) tjlmt they shf)ul(l be
preferred, except for very particular reasons. Mixed plantations are
capable of producing larger quantities of bctt.er and more vzm}‘led
material, preserve soil conditions better, are less liable to damage from
winds, fires, and insects, and can be more readily rclfroduccd.

The following general rules should guide in malking up the compo-
sition of a mixed plantation:

. Shade-enduring kinds should form the bulk (five-eighths to suvm_n-eig.lltlm) of
the.plnntatim;, exeept on specially favorved soils where no deterioration is to be
feared from planting only light-needing kinds, and in whieh case these may even
~ Dbe planted by themselves. . . ‘
b. The light-needing trees should be surrounded by shade-enduring of slower

growth, so that the former may not be overtopped, but have the necessary light and

be forced by side shade to straight growth. ) )
¢ Shade-enduring species may bo grown in admixture with each other when their
~ rate of height gruwlh is abont equal, or when the slower-growing kind ean lu.a pro-
tectel against the quicker-growing (for instance, by planting a larger proportion of
. 'tﬁe.fnnner in groups or by cutting back the latter).
' @ The wore valuable timber trees which are to form the main crop should be so
 dispused individually, and planted in such numbers among the secondary crop or
- nurse crop, that the latter can be thinned out first without disturbing the former.
LT,
~ Where a plantation of light-foliaged trees has been made (blla,c.]:
* walnut, for instance), it can be greatly improved by “underplanting
' densely with a shade-enduring kind, which will choke out weed growth,
?;‘ove the soil, and thereby advance the growth of the plantation.
i| The selection and proper combination of species with reference to
Fhis mtnal relationship to each other and to the soil are the most imn-

' portant elements of success.
e
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Availability of the species also still needs consideration in thi
uuunt‘ry ; for, although a species may be very well adapted to the mf
pose in hand, it may be too difficult to obtain material for p]aﬁtinp .iu
qum{t.lty or at reasonable prices. While the beech is one of the Eest
species for shade endurance, and hence for soil cover, seedliugs.cau not
be luu! as yet in quantity, Western conifers, although promising good
material for forest planting, are at present too high priced for genger'll
use. .Some eastern trees can be secured readily—either their seed :)r
seedlings—from the native woods; others must be grown in nurseries
before they can be placed in the field.

Whether to procure seeds or plants, and if the latter, what kind
t.'lepcm]s upon a number of considerations. The main cro;; that whicl:
18 to furnish the better timber, had best be planted with uu;’sery-grown
plants, if of slow-growing kinds, perhaps once transplanted, with well-
developed root systems, the plants in no case to be more %han 2103
years old. The secondary or nurse crop may then be sown or planted
_wlth younger and less costly material taken from the woods or n:rowu
in seed beds, or else cuttings may be used. )

In some localities—for instance, the Western plains—the germinating
of secds in the open field is so uncertain, and the life of the youn
§cu(lli||g's for the first year or two so precarious, that the nse of seetlg
in the field can not be recommended. Tn such locations careful selee-
t;m:} and treatment.of the planting material according to the hardshins
which it must encounter can alone insure SUCCess, y

Seedlings from 6 to 12 inches high furnish the best material, The
planting of largesized trees is not excluded, but is expeusiv’e and
hence often impracticable, besides being less sure of suceess, sinee
the larger-sized tree is apt to lose a greater proportion of its rSots in
transplanting.

METHODS OF PLANTING.

Preparation of soil is for the purpose of securing a favorable start for
the young crop; its effects are lost after the first few years., Mostland
that is t9 be devoted to forest planting does not admit of as careful
pl:e[m.mmuu as for agricultural crops, nor is it necessary where the
climate is not too severe and the soil not too compact to prevent the
young crop from establishing itself. Thousands of acres in Germany
re l)lan‘tcd annually without any soil preparation, yearling piné seed-
ln.ngs being set with a dibble in the unprepared gru;md. This absence
_ut preparation is even necessary in sandy soils, like that encountered
in the sandhills of Nebraska, which may, if disturbed, be blown out and
shifted. In other cases a partial removal of a too rank undergrowth
or soil cover and a shallow scarifying or hoeing is resorted to, or else
furrows are thrown up and the trees set out in them. ’

[n land that has been tilled, deep plowing (10 to 12 inches) and
thorough pulverizing give the best chances for the young crop to Starf
For special conditions, very dry or very moist situa.l:iuu's, speciai
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methods are required. The best methods for planting in the semiarid
regions of the far West have not yet been developed. Thorough eulfi-
vation, as for agricultural crops, with subsequent culture, is successful,
but expensive. A plan which might be tried would consist in breaking
the raw prairie in June and turning over a shallow sed, sowing a crop
of oats or alfalfa, harvesting it with a high stubble, then opening fur-
rows for planting and leaving the ground between furrows undisturbed,
so as to secure the largest amount of drainage into the furrows and a
mulch between the rows.

The time for planting depends on climatic and soil conditions and the
convenience of the planter. Spring planting is preferable except in
southern latitudes, especially in the West, where the winters are severe
and the fall apt to be dry, the soil therefore not in favorable condition
for planting.

The time for fall planting is after the leaves have fallen; for spring
planting, before or just when life begins anew. In order to be ready
in time for spring planting, it is a good practice to take up the plants in
the fall and “heel them in” over winter (covering them, closely packed,

. ina dry trench of soil). Conifers can be planted later in spring and

earlier in fall than broad-leafed trees,

The density of the trees is a matter in which most planters fail. The
advantages of close planting lie in the quicker shading of the soil, hence
the better preservation of its moisture and improved growth and form

development of the crop. These advantages must be balanced against

the increased cost of close planting. The closer the planting, the sooner
will the plantation be self-sustaining and the surer the success.

If planted in squares, or, better still, in guincunx order (the trees in

every other row alternating at equal distances), which is most desirable

- on account of the more systematic work possible and the more complete

. cover which it makes, the distance should not be more than 4 feet,

unless for special reasons and conditions, while 2 feet apart is not too
close, and still closer planting is done by nature with the best success.

The following numbers of trees per acre are required when planting
at distances as indicated:

by 1ffeet. e imaan s 10, 360 | 2 By £700 e onesimmmmmammnne 5, 445
dAhy 2 foet. .cooooicnaiiani. 14,520 | 3 by 3feet ceueen cacannannes 4, 840
by 2 feeb. ..cconmaannaas ~--. 10,890 | 3by 4 feet ..... T 3,630
L5 1R T NS 7,260 |4by4dfeet . ... ....... R 2,722

To decrease expense, the bulk of the plantation may be made of the
cheapest kinds of trees that may serve as soil cover and secondary or
nurse crop, the main crop of from 300 to 600 trees to consist of better
kinds, and with better planting material, mainly of light-needing species.
g These should be evenly disposed through the plantation, each closely
surrounded by the nurse crop. It is, of course, understood that not all
trees grow up; a constant change in numbers by the death (or else
timely removal) of the overshaded takes place, so that the final erop
shows at 100 years a close cover, with hardly 300 trees to the acre.
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After-culture is not entirely avoidable, especially under unfavorable
climatic conditions, and if the planting was not close enough. Shallow
cultivation hetween the rows is needed to prevent weed growth and to
keep the soil open, until it is shaded by the young trees, which may take
a year with close planting and two or three years with rows 4 by 4 feet
apart, the time varying also with the species.

It is rare that a plantation succeeds in all its parts; gaps or fail
places oceur, as a rule, and must be filled in by additional planting as
soon as possible, if of larger extent than can be closed up in a few
years by the neighboring growth.

When the soil is protected by a complete leaf canopy, the forest crop
may be considered as established, and the after-treatment will consist
of judicious thinning,

3. HOW TO TREAT THE WOOD LOT.

In the northeastern States it is the custom to have connected with
the farm apiece of virgin woodland, commonly called the wood lot. Its
object primarily is to supply the farmer with the firewood, fence mate-
rial, and such dimension timbers as he may need from time to time for
repairs on buildings, wagons, etc.

As arule, the wood lot occupies, as it ought to, the poorer part of the
farm, the rocky or stony, the dry or the wet portions, which are not well
fitted for agricultural crops. As a rule, it is treated as it ought not to
be, it the intention is to have it serve its purpose continuonsly ; it is
cut and called without regard to its reproduction.

As far as firewood supplies go, the careful farmer will first use the
dead and dying trees, broken limbs, and leavings, which is quite proper.
The careless man avoids the extra labor which such material requires,
and takes whatever splits best, no matter whether the material could
be used for better purposes or not.

‘When it comes to the cutting of other material, fence rails, posts, or
dimension timber, the general rule is to go into the lot and select the
best trees of the best kind for the purpese. This looks at first sight
like the natural, most practical way of doing. It is the method which
the lumberman pursues when he “culls” the forest, aud is, from his point
of view perhaps, justifiable, for he only desires to secure at once what
is most profitable in the forest. But for the farmer, who proposes to use
his wood lot continuously for supplies of this kind, it is a method detri-
mental to his objeet, and in time it leaves him with a lot of poor, useless
timber which encumbers the ground and prevents the growth of a
better crop. '

Our woods are mostly composed of many species of trees; they are
mixed woods. Some of the species are valuable for some special pur-
poses, others are applicable to a variety of purposes, and again others
turnish but poor material for anything but firewood, and even for that
use they may not be of the best.
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‘Among the most valuable in the northeastern woods we should men-
tion the white pine—king of all—the white ash, white and chestnut Ofmli,
hickories, tulip tree, black walnut, and black cherry, thfa last three being
now nearly exhausted ; next, spruce and hemlock, 1:6(:1 pine, sugar m.a.ple,
chestnut, various oaks of the black or red oak fribe, several species of
ash and birch, black loenst; lastly, elms and soft maples, basswood,
poplars, and sycamore. o _ |

Now, by the common practice of culling the best it is (‘-Vldt.}IlL that
gradually all the best trees of the best kinds are taken l)ll.t, leaving only
inferior trees or inferior kinds—the weeds among trees, if one may call
them such—and thus the wood lot becomes well-nigh useless. . .

Tt does not supply that for which it was intended; the sml,.wlnch
was of little use for anything but a timber crop before, is still further
deteriorated under this treatment, and being compacted by t:lle comn-
stant Tunning of cattle, the starting of a crop of sc?dliugs; is made
nearly impossible. It would not pay to turn it into tillage gr@nd or
pasture; the farm has by so much lost in value. In c)'ther words, 111st.ead
of using the inferest on his capital, interest and capital h:wg been used
up together; the goose that laid the golden egg has been _lg_tlled.

This is not necessary if only a little system is brought into .the man-
agement of the wood lot and the smallest care is taken to avoid deteri-
oration and secure reproduction.

IMPROVEMENT CUTTINGS.

The first care should be to improve the crop in its m.unpnsitio.u.
. Instead of culling it of its best material, it should be culled of_ its
‘{ weeds, the poor kinds, which we do not care to reproduce, ;n,nd. whieh,
A like all other weeds, propagate themselves only too readil y- ’r]:ls weed-

ing must not, however, be done all at once, as it could be in a field crop,
for in a full-grown piece of woodland each tree has a value, even the
" weed trees, as soil cover. o
The great secret of suceess in all erop production lle:q in _bhe 1'e.gulaw
ting of water supplies; the manuring in part and the t:*.u]tlvaf.mg (Efltlrﬁ}y,
as well as drainage and irrigation, are means to this end. In forestry
these means are usually not practicable, and hence other means are
. resorted to. The principal of these is to keep the soil as much as pos-
. sible under cover, either by the shade which the foliag.e of the .tall trees
furnishes, or by that from the underbrush, or by the litter which accu-
mulates and in decaying forms a humus cover, a most excellent mulch.

A combination of these three conditions, viz, a dense crown cover,
woody underbrush where the crown cover is interrupted, and a heavy
~layer of well-decomposed humus, gives the best result. Um?er such
~ conditions, first of all, the rain, being intercepted by the foliage and
litter, reaches the ground only gradually, and Lhcrtafor.e does not cmg-
vact the soil as it does in the open field, but leaves it grajnu];nr -.m_d
;)peu, so that the water can readily penetrz}te and move in the soil.
‘Secondly, the surface evaporation is considerably reduced by the shade
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and lack of air cirenlation in the dense woods, so that more moisture

remains for the use of the trees. When the shade of the crowns over-
head (the so-called “crown cover,” or “canopy,”) is perfect, but little
undergrowth will be seen; but where the crown cover is interrupted or
imperfect, an undergrowth will appear. If this is composed of young
trees, or even shrabs, it is an advantage, but if of weeds, and especially
grass, it isa misfortune, because these transpire a great deal more water
than the woody plants and allow the soil to deteriorate in structure and
therefore in water capacity.

Some weeds and grasses, to be sure, are capable of existing where
but little light reaches the soil. When they appear it is a sign to the
forester that he must be careful not to thin out the crown cover any
more.  When the more light-needing weeds and grasses appear it is a
sign that too much light reaches the ground, and that the soil is already
deteriorated. If this state continues, the heavy drain which the tran-
spiration of these weeds makes upon the soil moisture, without any
appreciable conservative action by their shade, will injure the soil still
further.

The overhead shade or crown cover may be imperfect because there
are not enough trees on the ground to close up the interspaces with
their crowns, or else because the kinds of trees which make up the
forest do not yield much shade; thus it can easily be observed that a
beech, a sugar maple, a hemlock, is so densely foliaged that but little
light reaches the soil through its crown canopy, while an ash, an oak,
a larch, when full grown, in the forest, allows a good deal of light to
penetrate.

Henee, in our weeding process for the improvement of the wood crop,
we must be careful not to interrupt the crown cover too much, and
thereby deteriorate the soil conditions. And for the same reason, in
the selection of the kinds that are to be left or to be taken out, we
shall not only consider their use value but also their shading value,
trying to bring about such a mixture of shady and less shady kinds as
will insure a continuously satisfactory crown cover, the shade-enduring
kinds to occupy the lower stratum in the crown canopy, and to be more
numerous than the light-needing,

The forester, therefore, watches first the conditions of his soil cover,
and his next care is for the condition of the overhead shade, the “crown
cover;” for a change in the condition of the latter brings change into
his soil conditions, and, inversely, from the changes in the plant cover of
the soil he judges whether he may or may not change the light condi-
tions. Thechanges of the soil cover teach him more often when “to let
alone” than when to go on with his operations of thinning out; that
is to say, he can rarely stop short of that condition which is most favor-
able. Hence the improvement cuttings must be made with caution
and only very gradually, so that no deterioration of the soil conditions
be invited. We have repeated this injunction again and again, beeause
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" all suceess in the management of future wood erops -depenlq.:. up‘nn the
é."care bestowed upon the maintenance of favorable soil condi mlntimb}e
o As the object of this weeding is not only to remove t}le 11‘11%:31.3 e
~ kinds from the present erop, but to prevent as much as p(‘:as& ey heoa
& reappearance in subsequent crops, it may be m'lwsable o cu I]?]]L_\vhen
. as sprout readily from thg stnu:{a in tsuum:::;f;;ne-—.]mne or July

# 5 ikely to die without spro 3 .
Ilth?tsl?lﬁlg:;e:;:erﬁl years’ cutting to pl'ing the composition of the
i main cr'op into such a condition as to satisfy us.

METHODS OF REPRODUCING THE WOOD CROP.

- Then comes the period of utilizing the main crop. As.we pr(rpusetg
d lot as such, and desire to reproduce a satisfactory woo
e ot tho old on i sut always with a view
- crop in place of the old one, this latter must be cut alway ¥
. to t.imt reproduction. There are various methods pursued for this pur-

R

pose in large forestry operations which are not practicable on small
of timber, and these little by little as required. It is possible, lm ‘IJG
gure, to C:IL the entire crop and replant a new one, or else to use the ax
2
we want in the present case to lengthen out the period durirng which
" the old erop is cut, and hence must resort to other methods. There are
‘3.
. Wemay clear narrow strips or bands et.ntirc]y, expeutipg the nmghbo:
b ing growth to farnish the seed for covering the strip with a new crog
~ rpelying again on an after-growth from seed shed by th.e surrounding
: tref;];-the “gelection method;” or, finally, instead of single trees, we
| s oy - 1 tl
£ gaps to be filled, as in the other cases, with a youug;‘m f;p fro:nltiijl::l s;ae
i of the surrounding trees, and this we may call the ¢ group method.
gtrip, the latter must not be so broad that the.seml from the nu.lgllbgr-
il;g érowth can not be carried over it by the wind. In order to get the
windfalls when the old growth is suddenly opetlfad on the win}I .wa,rd 'su‘lie)
 the strips should be located on the side opposite the prevailing winds.
£ <eed over any considerable breadth of strip, whi!e with nmp!e and asg
o the breadth may be made twice as great as the height of the timber, an
b elm, may be able to cover strips of a breadth of 3 or 4 ?mud ev‘enS_ tungis
j:-).tln‘ei"r height. But snch broad strips are hazardous, since with insuffi-
8 to sun and wind for several years withouta good cover a.ful deberim"at;eé
[t is safer, therefore, to make the strips no broader than just the heigh

areas, especially when these are expected to yield only small amounts
- gkillfully and bring about a natural reproduction in a few years; but
-jE three methods practicable.
:' #the strip method;” or we can take out single trees here and there,
\ may cut entire groups of trees here and there in the same manner, the
In the strip method,in order to secure sufficient seeding of the cleared
best results from the carrying power of the wind (as well as to avoid
. Oaks, beech, hickory, and nut treesin general with heavy seeds will not
-~ the mother trees with lighter seeds, like spruce and pine, or birch and
~ cient seed fall, or fail years in the seed, the strip may remain exposed
@fithe neighboring timber, in which ca.s&la not only has the seed better
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chance of covering the ground, but the soil
protection from the mother crop.
be made in the direction of the
and seed.

BEvery year, then, or from time to time
“regenerated.” Butif the first
the operation is stopped, for itw
farther by an

slope, for the water would was

strip failed to cover itself satisf:
additional ¢learing. Accordingly,

I
a
|

- Tla L

F16. Lh.—Showing plan of group system in regeneraling a forest crop.
sive proups of young

mantle, specially

1, 2, 3, 4, suceces-
timber, 1 being the olidest, 4 the Yyoungest, 5 old timber; @, wind
managed to secure protection,

used only where the kinds com
abundant seeders and give a
and suceessfully,

The other two methods have greater chances of success in that they
preserve the soil conditions more surely, and there is more assurance of
seeding from the neighboring trees on all sides,

The selection method, by which single trees
forest, is the same as has been pr

posing the mother erop are frequent
ssurance of reseeding the strips

and
quickly

are taken out all over the
acticed by the farmer and lumberman

and seedlings have mora
In hilly country the strips must not

h out soil

» & new strip is to be cleared and

actorily, £
ould be unwise to remove the seed trees |

this method should he

33

hitherto,only they have forgotten to look after the young crop. Millions
if seed may fall to the ground and germinate, but perish im:_n t}m etz(-.es—
sive shade of the mother trees. If we wish to be suf;cesstu[ in estab-
lishing a new crop, it will be necessary to be ready \1V113h the ax zlu,ll ﬂie
time and give light as needed by the young erop. lye opeuullg‘h u_mc1 e
by taking out single trees are so small that T,he.re is great danger ?t t m
. young crop being lost, or af least impgdecl in ‘ltsldevelopmeut, because
L it is impracticable to come in time to its veliet “."lt]j thq ax. §
~ The best method, therefore, in all respects, is the “’ group meth.od,
which not only secares continuous soil cover, ch.n.nces for full.see(hn g
and more satisfactory light conditions, but requires less eaveful :_Lt.to_.l.
tion, or at least permits more freedom of movement and adaptation to
Jocal conditions (fig. 13). . . R
-~ Itis especially adapted to mixed “.fo.ods, as it pe.rnnts securing fin. (,.,u,)
species the most desirable light cmuhtlm.us by n?n.lmng the npe'mngaj];m. zer
or smaller, according as the species we wish to taynr ina 1‘1?&1‘131-(:!1]{].1. i"".)-“lf
demand more or less shade. Further, when dlﬁ‘ureu_s specios are 1J£L
for regeneration at different times, this p]m_n m-(lmkes it 1_)05311)13“50 La e
them in hand asneeded. Again, we can begin with one group or we ':_,(u{
take in hand several groups simultaneously, as may be desirable and
pr:\l\(:';;lc;zllﬁc- our groups of new erop either where a young growltlills
already on the ground, enlarging around it, or \Yllerc old i;[i_l'lb(:l‘ 1;1&‘,
. reached 1ts highest usefulness and should be cut in ortlgr that we may
: not lose the larger growth which young trees woulQ Illlil.ke; or‘else x?fe
chioose a place which is but poorly stoc}md, whex:‘?, if it 1.3‘ llf?f: u['_;rentu("l
ated, the soil is likely to deteriorate turtlijer. I'he choice ‘1.‘5 a {I,( ‘el
.~ further by the consideration that dry sttuations should bc_mhun in ,1:1-m1
| earlier than those in which the soil and _mte are more 1awm-;,m.blfa, iu‘a(
. that some species reach maturity and ]nghesb' use value mru“hm]i J‘TPIJ
- others and should therefore be reproduced e,;m}'llcl'. -I.'” Sl'l-(lb‘l‘i.;, \Vfﬁ . 1{.,‘11t
the regeneration when and where the necessity FO[‘.‘I-F-B‘\lbt‘»‘hI, 011\;r 1;1[:1
- _the young crop has the best chanee to start most sntlahwtm} yl'a‘:l ) 1 Ly
'~ least artificial aid.  Of course, zulvantagll.a shuul’d be taken (?I t 1(1;;1:(?1 1t
rence of seed years, which come at different intervals with differen
k: SPFEI:.S‘; begin with a group of young growth zl,]rcz.u!y on the lgt'ml]m‘l,
~ our plan is to remove gradually the old trees standing uv'erl FII-LI?] \: u]J:ll
10 longer required for shade, and.thuu to u}lt away the L'L( ,):{111-111‘;213"1
orowth and enlarge the opening in successive narrow _bfn!(fs .(L;i(th‘
the young growth. When the first band has e.a'eede(l‘lt?a] sa ] ;h
torily, and the young growth has come to 1'eqmrermole g 16 ({VLII (,1 '
'a}:take several years), we remove another band m-uundllF, 13:1( : 1;
lie regeneration progresses. Where no young growtl? a.l}e‘n‘,( y (ilxmt 1;_’
f course the first opening is ll.nucle to‘uﬁord a start, and :Lut“tu wards the
enlargement follows as occasion requires. }
Bl 9373 No.67—3 P
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SIZE OF OPENINGS.

The size of the openings and the rapidity with which they should he &

enlarged vary, of course, with local conditions and the species which is
to be favored, the light-needing species requiring larger openings and
quicker light additions than the shade-enduring. It is difficult to give
any rules, since the modifieations due to local conditions are so mani-
fold, requiring observation and judgment. Caution in not opening too
muech ata time and too quickly may avoid failure in securing good stands,

In general, the first openings may contain from one-fourth to one-half

an acre or more, and the gradual enlarging may progress by clearing
bands of a breadth not to exceed the height of the surrounding timber,

The time of the year when the cutting is to be domne is naturally in
winter, when the farmer has the most leisure, and when the wood sea-
sons best after felling and is also most readily moved. Since it is

expected that the seed fallen in the auntumn will sprout in the spring,

all wood should, of course, be removed trom the seed ground.

35

ﬁio&sible, especially favoring undergrowth. This part, il practicable,

- should be kept reproduced as coppice or by the method of selection,
i, ¢, by taking out trees here and there. When gaps are made, they

£ should be filled, if possible, by introducing shade-enduring kinds, which,

;."ﬁke the spruces and firs and beech, retain their branches down to the
. foot for a long time. This mantle is intended to protect the interior
. against the drying influence of winds, which are bound to enter the

o small wood lot and deteriorate the goil. The smaller the lot, the more

- necessary and desirable it is to maintain such a proteetive cover or

1 wfimlbreuk.

The first opening, as well as the enlargement of the groups, should §

not, be made at once, but by gradual thinning out, if the soil is not in
good condition to receive and germinate the seed and 1t is impractica-
ble to put it in such condition by artificial means—hoeing or plowing,

It 1s, of course, quite practicable—nay, sometimes very desirable—to §
prepare the soil for thereception and germination of the seed. Where

undesirable undergrowth has started, it should be cut out, and where

the soil is deteriorated with weed growth or compacted by the tramping

of cattle, it shonld be hoed or otherwise searified, so that the seed may §

find favorable conditions. To let pigs do the plowing and the covering
of acorns is not an uncommon practice abroad.

It is also quite proper, if the reproduction from the seed of the sur-

rounding mother trees does not progress satisfactorily, to assist, when
an opportunity is afforded, by planting such desirable species as were
or were not in the composition of the original crop.

It may require ten, twenty,or forty years or more to secure the repro-
duction of a wood lot in this way. A new growth, denser and better §
The prog-

than the old, with timber of varying age, will be the result.
ress ol theregeneration in groups is shown on the accompanying plan,
the different shadings showing the suceessive additions of young crop,
the darkest denoting the oldest parts, first regenerated. If we should
make a section through any one of the groups, this, ideally represented,
would be like figure 14, the old growth on the outside, the youngest
new crop adjoining it, and tiers of older growths of varying height
toward the center of the group.

WIND MANTLE.

On the plan there will be noted a strip specially shaded, surronnding
the entire plat (fig. 13, a), representing a strip of timber which should
surround the farmer’s wood lot, and which he should keep as dense as

L Ol timber. 2d. 2d.

e T i

ist cutting. 2d. ad. Old timber.

Fra. 14 —Appearance of regeneration by group method.
COPPICE,

 DBesides reproducing & wood erop from the seed of mother trees or by
planting, there is another reproduction possible by sprouts from the
stomp. This, to be sure, can be done only with broad-leafed species,
sinee conifers, with but few exceptions, do not sprout from the stump.
~ When a wood lot is cut over and over again, the reproduction taking
: .ﬂ;ma by such sprouts we call coppice.
- Most wooded areas in the Eastern States have been so euf that vepro-
"!'Iucﬁiou from seed could not take place, and hence Wwe have large areas
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of coppice, with very few seedling trees interspersed. As we have seen § #i)ject is, however, only partially accomplished, as the trees grown with-
in the chapter on “How trees grow,” the sprouts do not develop mto‘ oub sufficient side shading are apt to produce branchy boles and lience
as good trees as the seedlings. They grow faster, to be sure, in the = knotty timber, besides injuring the coppice by their shade.

beginning. but do not grow as tall and are apt to be shorter lived.

For the production of firewood, fenee, and post material, coppice man-
agement may suffice, but not for dimension timber. And even to keep £ In order to harmonize the requirements of the wood lot from a sylvi-
the coppice in good reproductive condition, care should be taken to £
secure a certain proportion of seedling trees, since the old stumps, after
repeated cutting, fail to sprout and die out.

Soil and c¢limate influence the sueccess of the coppice; shallow soils
produce weaker but more numerous sprouts and are more readily dete.
riorated by the repeated laying bare of the soil; a mild elimate is most
favorable to a continuance of the reproductive power of the stump.

Some species sprout more readily than others; hence the composition
of the crop will change, unless attention is paid to it. In the coppice,
as in any other management of a natural wood crop, a desirable com-
position must first be secured, which is done by timely improvement
cuttings, as described in a previous section. )

The best trees for coppice in the northeastern States are the chest-
nut, various oaks, hickory, ash, elm, maples, basswood, and black locust
which are all good sprouters.

When cutting is done for reproduction, the time and manner are the |
main care. The best results are pwba.bly obtained, both hnanclally
and with regard to satisfactory reproduction, when the coppice is cut '
between the twentieth and thirtieth years. All ecutting must be done
in early spring or in winter, avoiding, however, days of severe ﬁ'ost,':
which is apt to sever the bark from the trunk and to kill the cambinm, -
Cutting in summer kills the stump, as a rule, The ecut shonld be made
slanting downward, and as smooth as possible, to prevent collection of ’
moisture on the stump and the resulting decay, and as c¢lose us posa,lhle :
to the ground, where the stump is less exposed to injuries, and the new '5
sprouts, starting close to the ground, may strike independent roots. £

T'ail places or gaps should be filled by planting. This can be readily |
done by bending to the ground some of the neighboring sprouts, when 2
to 3 years old, notching, fastening them down with a wooden hook or
a stone, and covering them with soil a short distance (4 to 6 inches) |
from the end. The sprout will then strike root, and after a year or so
may be severed from the mother stock by a sharp cut (fig. 15).

Ifor the recuperation of the crop, it is desirable to maintain a supply
of scedling trees, which may be secured either by the natural seeding of |
a few mother trees of the old crop which ave left, or by planting. This
kind of management, coppice with seedling or standard trees inter-
mixed, if the latter are left regularly and well disributed over the
wood lot, leads to a management called “standard coppice.” In this
it is attempted to avoid the drawbacks of the coppice, viz, failure to |
produce dimension material and runniug out of the stocks. The former

v i

the cutting must follow some systematic plan.

~ The improvement cnttings need not, in point of time, have been made
1 over the lot before beginning the cuttings for regeneration, provided
. they have been made in those parts which are to be regenerated.  Both
e euttings may go on simultaneously, and this enables the farmer to
gange the amount of cutting to his consumption. According to the

:a_muuut of wood needed, one or more groups may be started at the same
| time. It is, however, desirable, for the sake of renewing the crop

4. HOW TO CULTIVATE THE WOOD CROP.

‘Where only firewood is desired, i. e., wood without special form, size,

r quality, no attention to the crop is necessary, except to insure that

it covers the ground completely. Nevertheless, even in such a crop,

hich is usnally managed as coppice,' some of the operations described

in this chapter may prove advantageous. Where, however, not: only

;-ghautxty but useful quality of the crop is also to be secured, the develop-

: t of the wood erop may be advantageously influenced by controlling
~the supply of light available to the individual trees.

! See page 35 for (lu-lcuptwu uf mpplw
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previous pages regarding the influence of light on tree development.

EFFECT OF LIGHT ON WO0OD PRODUCTION.

Dense shade preserves soil moisture, the most essential element for | 3

wood production; a close stand of suitable kinds of trees secures this
shading and prevents the surface evaporation of soil moisture, m akmg
it available for wood production. But a close stand also cuts off side
light and confines the lateral growing space, and hence prevents the
development of side branches and forces the growth energy of the soil
to expend itself in height growth; the crown is carried up, and long,
cylindrical shafts, clear of branches, are developed; a close stand thus

secures desirable form and guality., Yet, since the quality of wood pro-
duction or accretion (other things being equal) is in direct proportion
to the amount of foliage and the available light, and since an open
position promotes the development of a larger crown and of more foli-
age, an open stand tends to secure a larger amount of wood aceretion
on each tree. On the other hand, a tree grown in the open, besid
producing more branches, dcpo‘:lb. a larger proportion of wood ab the
base, so that the shape of the bole becomes more conical, a form which
in sawing proves unprofitable; whereas a tree grown in the dense for-
est both lengthens its shaft at the expense f branch growth and makes
amore even deposit of wood over the whole trunk, thus attaining a more
cylindrical form. While, then, the total amount of wood production per.
acre may be as large in a close stand of trees as in an open one (within

limits), the distribution of this amount among a larger or smaller num-

ber of individual trees produces different results in the quality of the
crop. And since the size of a tree or log is important in determining

its usefuluess and value, the sooner the individual trees reach useful §
size, without suffering in other points of quality, the more profitable the

whole crop.

NUMBER OF TREES PLR ACRE.

The eare of the forester, then, should be to maintain the Sm'l.llesﬁ

number of individuals on the ground which will secure the greatest i
amount of wood growth in the most desirable form of which the 301!\ =
e

and elimate are capable, without deteriorating the soil conditions.
tries to seeure the most advantageous individual development of si
gle trees withont suffering the disadvantages resulting from too ope
stand.

must be modified.

In o well-established young crop the number of seedlings per g
varies greafly, from 3,000 to 100,000, according to soil, species, &
the manner in which it originated, whether planted, sown, or seed

L
1

Tt may be proper to repeat here briefly what has been explained in

|

The solution of this problem requires the greatest skill and
judgment, and rules can hardly be formulated with precision, since for
every species or combination of species and conditions these rnles!

T

1t
Ir

Jatumlly Left to themselves, the seedlings, as they develop, begin to
erowd each other. At first this crowding results only in increasing
~ the height growth and in preventing the spread and full development.
of side branches; by and by the lower branches failing to receive suf-
cient light finally die and break off—the shaft “clears itself.” Then a
m distinet development of definite crowns takes place, and after some

years a difference of height growth in different individuals becomes
] . marked. Not a few trees fail to reach the general upper erown surface,
- and, being more or less overtopped, we can readily classify them accord-
' ‘ing to height and development of erown, the superior or “dominating”
nes growing more and more vrgurouhly, the inferior or “dominated”
u'ees falling more and more behind, and finally dying for lack of light,
d thus a natural reduetion in numbers, or thinning, takes place. This
atural thinning goes on with varying rates at different ages continn-
ing through the entire life of the crop, so that, while only 4,000 trees
~ per acre may be required in the tenth year to make a dense crown cover
r normally close stand, untouched by man, in the fortieth year 1,200
would suffice to make the same dense cover, in the eightieth year 350
rould be a full stand, and in the one hundredth not more than 250,
~according to soil and species, more or less. As we can discern three
- stages in the development of a single tree—the juvenile, adolescent,
and matnre—so, in the development of a forest growth, we may distin-
ish three corresponding stages, namely, the “thicket” or brushwood,
the “pole-wood” or sapling, and the ‘timber” stage. During the
cket stage, in which the trees have a bushy appearance, allowing
hardly any distinetion of stem and crown, the height growth is most
rapid. This period may Iast, according to conditions and species, from
~ Sor 10 to 30 and even 40 years—longer on poor soils and with shade-
enduring species, shorter with light-needing species on good, soils—and,
‘—’r.whlle it lasts, it is in the interest of the wood grower to maintain the
~¢lose stand, which produces the long shaft, clear of branches, on which
at a later period the wood that makes valuable, ¢lear timber, may
Cacewnulate.  Form development is now most important.  The lower
."::ﬁmuches are to die and break oft before they become too large.  (See
ustrations of the progress of “eleariug,” on pp. 15 and 16.) With
cht-needing species and with deciduous trees generally this dying off
is accomplished more easily than with conifers. The spruces and even
the white pine require very dense shading to “clear” the shaft. Dur-
fng this period it is only neecessary to weed out the undesirable kinds,
sueh as trees infested by insect and fungus, shrubs, sickly, stunted, or
bushy trees which are apt to overtop and prevent the development of
~ their better neighbors. 1In short, our attention is now devoted mainly
‘to improving the composition of the erop.
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WEEDING AND CLEANING THE CROP.

This weeding or cleaning is easily done with shears when the crop is g
the undesirable trees
In well-made artificial plan-

from3 to 5 years old. TLater, mere cutting back of
with a knife or hatchet may be practiced.
tations this weeding is rarely needed until about the eighth or tenth
year. But in natural growths the young crop is sometimes so dense
as to inordinately interfere with the development of the individual

trees.  The stems then remain so slender that there is danger of their
being bent or broken by storm or snow when the growth is thinned out _
later. In such cases timely thinning is indicated to stimulate more

rapid development, of the rest of the erop.
cheaply by cutting swaths or lanes one
through the crop, leaving strips standing. The outer trees of the strip,
at least, will then shoot ahead and become the main erop.  These weed-

ing or improvement cuttings, which must be made gradually and be

repeated every two or three years, are best performed
mer months, or in August and September,
should be taken out.

during the sum-
when it is easy to judge what

METHODS OF THINNING.

During the “thicket” stage, then, which may last from 10 to 25 and
more years, the crop is gradually brought into proper composition and
condition.  When the “pole-wood” stage is reached, most of the sap-
lings being now from 3 to 6 inches in diameter and from 15 to 25 feet
in height, the variation in sizes and in a ppearance becomes more and
more marked. Some of the taller trees begin to show a long, clear
shaft and a definite crown. The trees can be more or less readily
classified into height and size classes.
growth has progressed begins to fall oft and diameter growth increases,
Now comes the time when attention must be given to inereasing this
diameter growth by reducing the number of individuals and thus having
all the wood which the soil can produce deposited on fewer individuals.
This is done by judicious and often repeated thinning, taking out some
of the trees and thereby giving more light and increasing the foliage of
those remaining; and as the erowns expand, so do the trunks increase
their diameter in direct proportion. These thinnings must, however,
be made cautiously lest at the same time the soil is exposed too much.

or the branch growth of those trees which are to become timber wood

is too mueh stimulated. So varyi ng are the conditions to be considered,

according to soil, site, species, and development of the crop, that it is

well-nigh impossible, without a long and detailed
down rules for the proper procedure. In
ities differ largely both as to manner and degree of thinning, the old
school advising moderate, and the new school severer thinnings,

discussion, to lay

This can be done most
yard wide and as far apart

The rate at which the height |

addition the opinions of author.
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’;:“f. for the farmer, who can give personal attention to detail and wl1?se
_object is to grow a variety of sizes and kinds of wood, the following
P eral method may perhaps be most useful:

. grown and most useful kinds may be selected, which should be dis-
tributed as uniformly as possible over the acre. These, then—or as

timber and are to form the special favorites as much as possible. _’[’hey
"Eliay' ab first be marked to insure recognition; later on they wnll-be
readily distinguished by their superior development. The rest, which

'~ we will call the “subordinate” crop, is then to serve merely as filler,

”;“l‘mn, to determine what trees of the ¢“subordinate” erop trcus-,.or
“#inferiors,” must be removed. All nurse trees that threaten t'.) oym to.p
' the superiurs must either be cut out or cut h;ka and topped,if tlfzmt is
practicable, so that the crown of the superiors can ‘Iev_elup f:l eely.
Those that are only narrowing in the superiors rom tihc side, Wlﬂl.()llt
'-];if:rdventing their free top development, need m.nt be mt'nr['ﬂrm‘l with,
; &pecially while they are still useful in p{'eveul,mg the formation and
fdﬁreadiug of side branches on the superiors. Aa soon as the latter
have fully eleared their shafts, these crowding inferiors must be _remnved.
‘Care must be taken, however, not to remove too many a._t a time, 'lEllllS
~ opening the crown cover too severely and thercby exposing t:h'(s s‘ml'l tu
the drying influence of the sun. G r:ulua.lly,_ as the erowns of lllfeI:IOI b
nding farther away begin to interfere wnt}: those of 'tlm superiors,
the inferiors are removed, and thus the full effect of the I.:ght. is secured
~ in the aceretion of the main harvest erop; at the same fime the branch
!ﬁ'rowth has been prevented and the soil has be.o.n‘ kept sh;ule-d. Mean-
¢hile thinnings may also be made in the subordinate «mp,‘u{ n_r_tler to
‘ gecure also the most material from this part of the crop. _'].lns_ is done
;by entting out all trees that threaten to be killed by their ne!gllbors.
| In this way many a useful stick is saved and the (Iu;u! m_;.tterm.l, only
good for firewood, lessened. It is evident that trees which in the Strug_;-
* gle for existence have fallen behind, so as to be nvc'rtoppml by .t:ll(!ll'
- neighbors, can not, either by their presence or by I;Im_u' removal, n}i!u-
,,, ice the remaining growth. They are removed only in order to utilize
& their wood before it decays.
Tt may be well to remark again that an undergmw.th of woody p]mrlts
interferes in no way with the development of the main crop, but, on the
ntrary, aids by its shade in preserving favorable moisture cnudl_tlona.
Iﬁs existence, however, shows in most cases that the crown cover is not
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as dense as it should be, and hence that thinning is not required
Grass aud weed growth, on the other hand, is emphatically dis-lldvan:
tageous and shows that the crown cover is dangerously open. .

The answer to the three questions, When to begin the thinnings
How severely to thin, and How often to repeat the operation mlit’;
alwnyb: flepeud upon the varying appearance of the gi‘owth uiul tl]e
necessi ties in each case. The first necessity for interference may arise
with light-needing species as early as the twelfth or fifteenth year; (W]'l'.h
shade-enduring, not before the twentieth or twenty-fifth yea:r , The
necessary severity of the thinning and the repetition are sonlewharb
interdependent. 1t is better to thin carefully and repeat the o )01“1.tl;011
Off.ell.(‘.l_‘ thaun to open up so severely at once as to ieopardizelthé soil
conditions. Lspecially in younger growths and oﬁ poorer soil, it is
best never to open a continuous erown cover so that it could uot,close
up again within 3 to 5 years; rather repeat the operation ofte'ner
Later, when the trees have attained heights of 50 to 60 feet and cIea;
hn.les '{ which may be in 40 to 50 years, according to soil and lkind) the
thinning may be more severe, so as to require repetition only every

6 to 10 years.

The condition of the crown cover, then, is the criterion which directs
the. ax.  Assoon as the crowns again touch or interlace, the time has
QLI‘I‘IVL‘..d to thin again. In mixed growths it must not be overlooked
L‘.J;_:.t light-needing species must be specially protected :Lgainst.shadier
neighbors.  Shade-enduring trees, such as the spruces-beech sugar
maple, and hickories, bear overtopping for a time and will ’Lheu gr:)w filr-
m:nusly when more light is given, while light-needing species, like t]i,e
pines, larch, oaks, and ash, when once suppressed, may never bJe able to
Tecover.

Particular attention is called to the necessity of leaving a rather

grove the thinning must be less severe, unless coniferous trees on the
outside can be encouraged by severe thinning to hold their bmncﬁcs
low down, thus increasing their value as windbreaks. .

The thinnings, then, while giving to the “final harvest?” crop all the
advantage of light for promoting its rapid development into service-
able timber size, furnish also better material from the subordinate ero )
At 60 to 70 years of age the latter may have been entirely 1'emoved‘ fmld:
only the originally selected “superiors” remain on the ground oz(' as
many of them as have not died and been removed; 250 to 400 ,nf’ the;se
]‘ne_-,r acr(f will make a perfect stand of most valuable form and size, 1'eath-"
for the final harvest, which should be made as indicated in the precediuL
chapter. ;
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5.—THE RELATION OF FORESTS TO FARMS.

That all things in nature are related to each other and interde-
pendent is a common saying, a fact doubted by nobody, yet often

- forgotten or neglected in practical life. The reason is partly indiffer-

ence and partly ignorance as to the actual nature of the relationship;

. hence we suffer, deservedly or not.

The farmer’s business, more than any other, perhaps, depends for
its suecess upon a true estimate of and careful regard for this inter-
relation. He adapts his crop to the nature of the soil, the manner

~ of its cultivation to the changes of the seasons, and altogether he

shapes conditions and places them in their proper relations to each
ofher and adapts himself to them.

Soil, moisture, and heat are the three factors which, if properly
related and utilized, combine to produce his crops. In some diree-
tions he can control these factors more or less readily; in others they

. are withdrawn from his immediate influence, and he is seemingly
. helpless. He can maintain the fertility of the soil by manuring, by
. proper rotation of crops, and by deep culture; he can remove surplus

moisture by ditehing and draining; he can, by irrigation systems,

* bring water to his erops, and by timely cultivation prevent excessive
evaporation, thereby rendering more water available to the crop;

but he ean mot control the rainfall nor the temperature changes of

~ the seasons. Reecent attempts to control the rainfall by direct means

exhibit one of the greatest follies and misconeeptions of natural
forces we have witnessed during this age. Nevertheless, by indirect

lenser “wi ) * means the farmer has it in his power to’exercise much greater control
denser “wind mantle” all around small groves. In this part of the §

over these forces than he has attempted hitherto. He can prevent or
redilce the unfavorable effects of temperature changes; he can inerease
the available water supplies, and prevent the evil effects of execessive

. rainfall; he can so manage the waters which fali as to get the most.

Benefit from them and avoid the harm which they are able to inflict.
Before attempting to eontrol the rainfall itself by artifiee, we should
study how to secure the best nse of that which falls, as it comes within
reach of human agencies and becomes available by natural causes.
Iow poorly we understand the use of these water supplies is evi-
denced yearly by destructive freshets and floods, with the accompany-
ing washing of soil, followed by droughts, low waters, and deteriora-
tion of agricultural lands. It is elaimed that annually in the United

' States about 200 square miles of fertile soil are washed into brooks
~and rivers, a loss of soil eapital which can not be repaired for centu-

ries. © At the same time millions of dollars are appropriated yearly in
the river and harbor bills to dig out the lost farms from the rivers, and
many thousands of dollars’ worth of crops and other property are
destroyed by floods and overflows; not to counti the large loss from

:
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droughts which this country suffers yearly in one part or the other,
and which, undoubtedly, conld be largely avoided, if we knew how to
manage the available water supplies.
The regulation, proper distribution, and utilization of the rain
waters in humid as well as in arid regions—water management—is to
be the great problem of suceessful agriculture in the future.
One of the most powerful means for such w

the proper distribution and maintenance
(

ater management lies in
of forest areas. Nay, we
an say that the most successful water management is not possible
without forest, management.

THE FOREST WATERS THE FARM.

Whether lorests inerease the amount
their Timits is still an open question
that under certain conditions 1
an effect. Al any rate, the ws
insome degree,

of precipitation within or near
, although there are indications
arge, dense forest areas may have such
er transpired by the foliage is certain,
to inerease the relative humidity near the forest, and
thereby increase direefly or indirectly the water supplies in its neigh-
borhood.  This mueh we can assert, also, that while extended plains
and fields, heated by the sun, and hence giving rise to warm currents
of air, have the tendency to prevent condensation of the passing
moisture-bearing currents, forest areas, with their cooler, moister air
strata, do not have sueh a tendeney, and local showers may therefore
become more frequent in their neighborhood.

But, though no inerease
in the amount of rainfall may be

secured by forest areas, the availa-
bility of whatever falls is inereased for the locality by a well-kept and
properlylocated forest growth. The foliage, twigs, and branches brealk
the fall of the raindrops, and sp does the litter of the forest floor
the soil under thig cover is not compacted
kept Toose and granular, s
pereolate;

, henee
as in the open field, but
o that the water can readily penetrate and
the water thus reaches the ground more slowly, dripping’
gradually from the leaves, branches, and frunks, and allowing more
time for it to sink into the soil. This percolation is also made easier
by the ¢hannels along the many rvoots. Similarly, on account of the
open structure of the soil and the slower melting of the snow under
a forest eover in spring, where it lies a fortnight to a month longer
than in exposed positions and melts with less waste from evaporation,
the snow waters more full Y penetrate the ground.
is caught and preserved under the forest cov
fields and prairies.

Again, more snow
er than on the wind-swept

All these conditions operate together, with the
amounts of the water sink into the forest soil
thanin open ficlds, This moisture is con
evaporation in fthe eool and still forest
two greatf moisture-dissipating
ditions aloue the water

result that larger
and to greater depths
served because of the reduced
air, being protected from the
agents, sun and wind, By these con-
supplies available in the soil are increased from.

.5) to 60 per cent over those available on the open field.
0 to 6 B > ‘
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Owing lo
fon : wereased evapora-
two eauses, then—increased percolation and decre Ll_ e ,11.1“‘,-9
- ‘ i ilable B ) § L
o 1 r amounts of moisture become available to feed Li ) 1 ! h{f
i —larger 8 ! e : o
1:10111 3 I.b%:ﬂ waters, and these become finally avmlcnb.l.o ILL{' - W:} "
3111( f"l l is located at a higher elevation than the h;{ d. Of, 'Furcn."{
e e | ; aeially and the influence resh
s0il water especially a Lo
i tance of the subsoi ] o ; i
e it has so far received too little attention and (L{)plm ,-bmw
areas upon as so fa - ! : S
;i('mﬂ lsub%uil water thatis capable of supplying the neede
is the subs ;
in times of drought.

THE FOREST TEMPERS THE FARM.

Another method by which a forest l?ulL ln)cun?efi% 1;1. L,l(]sl\lft;(i:’zl:t;r)lutlﬁ

istur liesin its wind-brealking capacity, by wln(j L bo . o -
‘“Ulﬁtl“ium of winds are modified and evaporation from the
tempers &
Lu(ghetll%;?‘:ii]: 1":"";1;‘&"12\'“11)15 every day and every hour, 1;1110 1}:11:{1&1

et ind hresk around his buildings and orchards,

e i t? Pllain}} )\i :rtf ]1?(—35:;e:::({l;i?ll(llztevgm that a desirable sh'cl‘fl'a
e 01}1}’ ¥ Smftl])l:;hot winds’of summer and the cold bla.s’.ns of wm:
bempe’mng }',0}1‘ he usually leaves unprotected; yet a w_lm’l-bfe;uk
o ﬂi@_ ﬁ:fr:)“;s to 1;i1e wi‘ndwal‘d would bring him il:(:reauscdf 3&(;l:_31:
:::zluzl:(},h;lier L}elt, would act still more effectively. Says a larm

from Illinois: o B
My experience is that now in cold and qto;m{eg'm]t;cﬂl sui?;fli . 11(): ;)ltltla:;(t{e;t ; Lyomp.
s fﬂu_ s V'thenﬁ ﬂ:}; Izleoxlr;cl:'ltl)me.ﬁ zmj wheat killed by winter t'r_c;s't;;
b g 'th]rtly'bﬁe';:lfilllgcrup of peaches, which is now very 1‘nre.' iA.t: Ll[:,
"““1‘1 eveer}{as{eilleg:; :)ct' t;mbel' around our fields and orchards, now c]czu.e( AWaYy.
t1m§:; only is the temperature of the winds }nudil'ictl -1)‘?:. ?S:{::f {::;t:’
and thr (ol the shaded and cooler spaces of .]_Jl‘t)bef;tlllh ‘ sl
d%l(l - ard the windward and alternating with th{'s ields, e
‘(1151.’030(1 tU'W(u(" broken and moderated, and since with 1'«5(11:(1.{,
“h(’“'."el”c“‘y "lht rative power of the winds is very grculbly l'c‘duum ;:
mesar e 0‘:({1’ )l;ft available for crops. Every foob in hmghl: o
Mg ill protect 1 rod in distance, and sev‘erzll 1',>el s in
. fm‘esl.'- gl-owthl {Vlyt'(}l);l-blg«: oreatly inerease the effective thsl’-zu?etlz.
g "_"Ollr‘ (19:';) f1:ee.zing_: of the soil the winter cold is not .&,.0.
- Preventm'b "1( Jnld the Jfréquenh fogs and mists that hover uez?ll
- Pl“-’long'e ( "{Lt many frosts. That stock will thrive bcl.t'.f:r whcu:
_fUl'eSf' ELll e%:ls l;ll'(‘}d;(’:::l:i()ll(fr()lll the cold blasts of winter and from me
ife;:]tl)f gle éuu in summer is a well-established fact.

THE FOREST PROTECTS THE FARM.

£ }‘ l v el (s s ],
() th ‘i&lld ]].aalug Wllelf‘ tllle Wllld"} are ﬂ;pt ‘..D l_ﬂO W 11]](} sand
n the 3 3

1 ft 1 }].1 thel d/]l(l Lllitilf_ P res be t} e wmd. Wd.ll(l 18 Lhe
Sl lllb‘) i t 3T v 1o t ].tl 0] Ll

()]lly‘ means 1)0 kee p tlle f&hl 1 pl Otected.




46

In the mountain and hill country the farms are apf fo suffer

from
heavy rains washing away the soil.

Where the fops and slopes are
bared of their forest cover, the litter of the forest floor burnt up,
the soil trampled and eompacted by ecattle and by the patter of the
raindrops, the water can not penetrate the soil readily, but is ear-
ried off superficially, especially when the soil is of clay and naturally
compact.  As a result the waters, rushing over the surface down the
hill, run together in rivulets and streams and acquire such a foree as
to be able to move loose particles and even stones; the ground be-
comes Turrowed with gullies and runs; the fertile soil is washed
away; the fields below are covered with silt; the roads are damaged;
the water courses tear their banks, and later run dry because the
waters that should feed them by subterranean channels have heen
carried away in the flood.

The forest cover on the hilltops and steep hillsides which are not
it for cultivation prevents this erosive action of the waters by the
same influence by which it increases available water supplies. The
important effeets of a forest cover, then, are retention of larger quan-
tities of waler and carrying them off under ground and giving them
up gradually, thus extending the time of their usefulness and pre-
venting their destruetive action.

I order o be thoroughly effective, the forest growth must be dense,
andl, especially, the forest floor must not be robbed of its accumula-
tions of foliage, surface muleh and litter, or its underbrush by fire,
nor must it be compacted by the trampling of cattle.

On the gentler slopes, which are devoted to cultivation, methods
of underdraining, such as horizontal ditches partly filled with stones
and covered with soil, terracing, and contour plowin
tion, sodding, and proper rotation of crops, must be e
venl damage from surface waters,

g, deep cultiva-
mployed to pre-

THE TOREST SUPPLIES THE FARM WITH USEFUL MATERIAL,

All the benefits derived from the favorable influence of forest belts
upon water conditions ean be had without losing any of the useful
material that the forest produces. The forest grows fto be cut and to
be utilized; it is a crop to be harvested. Tt is a crop which, if prop-
erly managed, does not need to he replanted; it reproduces itself,

When onee established, the ax, if properly guided by skillful hands,

is the only ool necessary to cultivate it and to reproduce it. There
is no necessity of planting unless the wood lot has been mismanaged.
The wood lot, then, if properly man

aged, is not only the guardian
of the farm, but it is the savings bank from which fair interest can
be annually (11:1LWII, utilizing for the purpose the poorest part of the
farm.  Nordoes the wood lot require much attention; it isto the farm
what the workbaskef is to the good housewife—a means with which to
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improve the odds and ends of time_, especially during the winter, when
other farm business isat a st-m,ulstll.l. ' Mo
- 1t may be added that the material which L]u? .i:L.I‘ltle(_ll .il«).‘)ﬂ.. £
from the wood lot, besides the other :u'lv;_mirn.g?vm iu; mi “?‘,d 5,
far greater importance and value 71'.11;m is glﬂ.!l(;‘.l‘nl}) ad .llnw...t.l,u.l i
();1 a well-regulated farm of 160 acres, wﬂ‘.h ils 4‘ “.“1- t.i,“(m S (.m.(l_;{
feneing and with its wood fires in ange :l.n%l s.Loch, .d.. .- ‘ c,,.i.r‘l:r, ;,;u-,m_
of wm;d are required annually, besides 11‘IELLGI'1:L1 for 41_]1-.?& Al
i.nw.u. or altogether the annual product of pmbahly_ .(‘ nta‘ ‘.1(_.”l(,1.i"';
W:Hisl.u cked forest is needed. The pm,)('h\ct may 1'(',1mem-‘|f ; u \(,. qm;
o loeation, an actual st‘.umh:;ge i\jnlue otl fi-t_:n\lvfhll‘?jo V{}J:ill 1:: .Ilic,.,1 ,‘L .”hh;
wrop coming every year without regard to w cather, withe i e
:lu(?l] \i‘glrk, :fnd raised on the poorest part of the f;l-'l‘ll;l.“ I,L 111531121(:1; :(1‘1::;: _
able whether such net 1-05111;? could l)‘fLSE(:lI,L:a(tt 1‘(:(1-:1'v1\d| :}.I ls” m;. .‘:m.k
ys fre anv other ecrop. Nor must 1t be overlooked (hal bhe
;fi:‘aipl\:;ﬁ‘i(ltl?fhis crop féIL]lS into a time when little (1‘-(‘ ”()[u,],d lbe. b(l; ;1:\
Wire fences and coal fires are, no dt_ml)t, gum‘l substifu -u;x,]- )‘L! “w_::
require ready cash, and often the distance ut' h:'mln.gu ]n‘u; u‘\( .h@;.u
rather expensive. Presenfly, too, when the vu'gm- \V(M‘)(b] :;IH "-.U_
«till further culled of their valuable stores, the farmen ’}\{11(1 Lb[(l -
éerved a sufficiently large and wel]-tent:leq wood 1ot wi | ﬂ:c, : Hl'.h!i
derive a ecomfortable money revenue frf)}n 11._‘by Slll)lllbrl%"gf i 1(\3 :1 w;li:
with wood of various kinds and sizes. ‘lhe German bi,al‘,(‘. m L? (,1 “;“
their complicated administrations, whiech el.‘r 1_1[) + pq (,”]H i_“ (;m.
oross income, yield, with prices of wood about Ll.m &.Ll-n ; as e
e a al net revenue of from $1 to 4 and more per acre.
country, an annu _ 3 loe . pay salaries to managers,
Why should not the farmer, who does m,),' 1 Y S - e
overseers, and forest guards, 111.;1k0 al 1cm~:t, as much money out
crop when he is within reach of a market? e .
With varying conditions the 111@11110&.‘.5 \\iould of l.,Ol-‘llh%- \‘1 y i
a general way, if he happens to have a virgin _gl'-uwi.hlo_L nn?‘ Ld \\-lu(l) 1,7,
Lh:; first eare would be to improve the composition .::t 1,}1.9 v\lclm ‘m:{ ,l Il_z\
cutting out the less desirable kinds, the \veeqs of u:‘ :,1_0\2 (l]’l:g(,l.vilnl,.
poorly grown trees which impede the development of more dese o
ue’fi??icld thus eut he will use as firewood or in any c)Lh_er wu;:'lff\:.ul,
even il he eould not use it at all, a.nd had to burn it }I‘gl), thf; (l)pt,-‘l a; :11(1
would pay indireetly by leaving him a better erop. 1 10)13 117(111;;?;1‘ h(,
the rest of the crop, gradually cutting the trees as m(: eci,l > t.] ! 3
must take care that the openings are not made too larg 3: s? l.d, ; 1 y
can readily fill out with young grnwth. from the seed Utlfl: i, L‘ln.],iljl-
ing trees, and he must also pay mjtentum to the young a tl.u 11 0\(\: hxé
gi;ing it light as needed. Thuswithout ever rusnrpnfg :totp :L;l ll.::b.md
Illﬂ-}' harvest the old timber and hn\.‘c a4 New crop t}l.,kl‘l;%: t,-s]l; 1.L(1flq(:, .
perpetuate the wood lot without in any way cu tailing his use
the same.




FR 300. Principles of Forestry Professor Jim Kennedy
Handout Department of Forestry and
Outdoor Recreation, USU

TITLE: BERNHARD EDUARD FERNOW (1851-1923) — THE 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
incidentally, an object of aesthetics, but an object of
economics.” Fernow (1896)

Letter to Editor The Forester (Vol. 2) p. 45

INTRODUCTION

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

was born of aristocratic lineage in Inowraclaw, Prussia in 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 assured 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 in 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 formed in 1875). In 1886 President Cleveland appointed him
Chief of the Division of Forestry (predecessor of the U.S. Forest Service). He
remained there twelve years, a constant supporter of a national forest system to

be managed and administered by a professionally trained, 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. He also
proposed to Congress that West Point become a professional forestry as well as a
professional military academy. This again followed the Prussian model, -b-ut"
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 economics (Economics of

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

the editor of the first professional forestry jourmal (Forestry Quarterly from

1902-16), and first editor of its successor: the Journal of Forestry begun in 191

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

personal or imstitutional 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 respected school for his
professional forestry training. Since r.he Prussian Forest Service was part of
the military (as is our Army Corp of Engineers), his professional training was
probzbly quite paramilitary.

Prussian professionals in the 1800's had certain images of how 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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BERNHARD EDUARD FERNOW

]'P.eprochloed from the cover page of the April 1923 issue
of the Journal of Forestry that was almost campletely devoted
to the memory of the recently departed Fernow.




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 weré 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—monsense quote on the proper role of forestry

from his Economics of Forestry (Ferndw 1902:85-86):

“"The first and foremost purpose of a forest growth
is to supply us with wood material; it is 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 civilization 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 purpose (wood production)* which
tim= and intelligent conception of rational econ-
omy will reverse.”

Ah, for the good ole days of forestry fundamentalism.

*Comments in brackets are mine.



The Tupper Lake Controversy —— Laymen vs. 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
“"brought 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, efficient, 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 capable hands of a professional

forester.



ACT THREE: Upon returning to Cormell University, Fernow discovered some angry
and influential Adirondack summer home residents had persuaded the govermor to
veto the New York State College of Forestry's budget (Duerr 1966).

Fernow was dismissed. One of North America's first examples of gopd,
efficient forestry became a lesson of another sort. The New York State C;llege
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 "home” to a
character from Act I (Doctor Schwappach — one of his professors at Eberswalde).
He 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.

Fernow (1903:44) begius by giving some background:
"While (Professor Schwappach was)* not acquainted with
the local conditions (of Tupper Lake)* by personal
inspection, the description of these, given in the
reports 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 (Fermow 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 indeed impossible
(professionally)* under the stated conditioms to {%\‘73a #
prescribe or do anything else.

To us Europeans it is 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.” (e Dip2asco

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 that
if the characters would have "gotten together” something might have been
worked out, and possibly much of the conflict reduced.

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 Jourmal 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

l. 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 preseﬁt thé 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 might instigate natural resource conflicts in their life.

LEARNING PLAN

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

2. Read introduction to this handoyt 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.

LITERATURE CITED
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Senate of University of Toronto. 1923. ™Dr. B. E. Fernow - An
Appreciation of His Services.” Forestry Quarterly 21(4):311-15 —
There are many more articles in this special issue dedicated to the
memory of Fernow.

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 J
forester in North America, one of 13 children, was born in the province of > “mC?
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-Prussian 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 departure.
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 resources. 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, Ohio.

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. Department
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 the
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 forestry
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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AG R E E M E N T made this //— day of /-Eé’lu"/rjj |9f/

between the AMERICAN COUNCIL OF LEARNED SOCIETIES, 288 East 45th Street, New York, New York
10017, a private, nonprofit organization founded in 1919 and incorporated in the District of Columbia in 1924
(hereinafter called the “Proprietor™), and

Mr. Terry West

USDA Forest Service
Independence Ave. between 12th
and l4th Streets SW
Washington, DC 20250

(hereinafter called the “Contributor™), with respect to written material to be prepared for publication in a
work provisionally entitled American National Biography (hereinatter called the *Work™), to be published by
OXFORD UNIVERSITY PRESS, INC., 200 Madison Avenue. New York, New York 10016, a nonprofit
organization incorporated under the laws of the state of Delaware (hereinafter called the “Publisher™).

1. PROPRIETOR’S COMMISSION. The Proprictor hereby commissions the Contributor to write and to assist
in preparation for publication the article(s) listed on Schedule A hereto annexed and made part of this
agreement. Each article shall consist of the approximate number of words specified on Schedule A and shall
he accompanied by a related hibliography.

2. WORK-FOR-HIRE AND COPYRIGHT. The Contributor acknowledges that the Proprictor has
commissioned the article(s) specitied on Schedule A as work(s)-for-hire, that the Proprietor shall be deemed
the author of the Work as employer-for-hire, and that the Proprietor shall, as an emplover-for-hire. be the
owner and proprictor of copyright in articles and other written materials prepared for publication in the Work
and of all rights derived therefrom during the initial and renewal and extended period or periods of
copyright.

3. RIGHTS AND RESPONSIBILITIES. Preparation of articles for publication shall involve the following
rights and responsibilities:

(a) The Publisher, acting on behalf of the Proprietor, shall furnish the Contributor a copy of a
Contributors’ Manual containing guidelines from the editors of the Work concerning the content and scope of
articles to be prepared for the Work.

(b) The Contributor shall deliver to the Publisher a typed, double-spaced manuscript of each article
hereby commissioned no later than the date specified on Schedule A.

(¢) The Publisher, acting on behalf of the Proprictor, may have cach article reviewed by an editor of
the Work, or by a reader specified by an editor, to ensure that it satisfactorily covers the content and scope
described on Schedule A and in the Contributors’ Manual.

(d) It is understood that revisions in articles may be necessary to achieve, in the judgment of the
editors of the Work, overall balance of coverage in the Work. The editors of the Work, acting on behalf of the
Proprictor, may therefore undertake substantive revision of articles, subject to the final approval of the
Contributor, to effect desirable balance of coverage. If the editors of the Work so direct, the Publisher, acting
on behalf of the Proprictor, may request revision by the Contributor, who shall make such revisions in articles
as may be required to make them satisfactory to the editors of the Work and shall deliver such revisions to the
Publisher in accordance with its written request therefor.

(e) The Publisher may copyedit manuscripts of articles to make them conform to a style of
punctuation, spelling, capitalization, and usage it deems appropriate to the Work. The Publisher shall
exercise high standards of copyediting and shall undertake to ensure, to the best of its ability, the factual
accuracy of articles. checking facts in all readily available resources as requested by the editors of the Work.

(f) The Contributor shall read and correct copyedited manuscripts of his or her articles and shall
promptly return them to the Publisher approved for typesetting.
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MERICA'S first forester was 4 ' x

alien who came to this co

B care

try an unknown German i T

migrant, without job or fund@¥
within a dozen years he was the 1ef Hg

. ognized leader of the forestry movg® = Jive
ment in America. L peci
Bernhard Eduard Fernow wasarn mer
markable man who frst suggestiy . egps.

many—perhaps most—of the 4R 5¢
from which grew our forestry i = Bey
tutions, policies, and activities of g (he

. day. Our first professionaHy- -..a* how
forester, he established oft ? nag

sion here, first instituted proi For

sional forestry education at the 3 fore

lege Tevel, both in the U. 8. 288 4y

1 AFA Announces FERNOW AWARD Plan A Chafda, a0d Jegely Sagh g vibe

4 ~With Wollgang Kochler, Forestry Attache of the lorts ;Egﬂ;“_ﬂ!i’!l was passed estabSE vy

i ! German Embassy serving as liaison, AFA announces ing (he national forest system. M stu

i that plans are going forward in cooperation with started research projects in s:lv; Ko

the German Forestry Association for the establish- tare and forest products that “"i cm

| ment of a FERNOW AWARD to be given to for- shadowed the developmentof U8l we:

! ri.ste[rs ;tho have made international contributions I':)Lt::"::::lli;:s;:ﬂ; glirf?;e:lf: 'f," ;)he
O lor ¥ - b ¢ daino b=

[ ~ he est Products Laboratory. "
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AFA's Debt To Fernow

The American Forestry Associa-
jon owes him a special debt. He
gved as an officer or director for
M (ur decades, and played a leading
?. gt in its organization, growth, and
jelopment as an important voice

1 in American conservation.
A Inevitably, and surely with justif-
" ation, Fernow has been called the
L4 ‘Father of American Forestry.”
There were others, notably Di.
d franklin B. Hough, the first U, S,
Forestry  Commissioner, who pre-
 eded him in raising their voices to

who first advanced forestry, the
management of forest lands for con-
tnuous production, as a science, as
1 practical idea, and as a goal for
America's forests.

Fernow was born in Inowrazlaw,
in the province of Posen, Prussia, on
January 17, 1851, one of thirteen
children but a scion of an aristo-
aatic family. His grandfather, Graf
Karl Frederick Leopold von Ferno,
owned a large estate in East Prussia.
Bernhard's father, however, had re-
linquished his right to the estate as
eldest son, in order to take up the
profession of law, and had risen to
2 prominent position in the Prus-
sian. government. His father was a
man of culture. His home was vis-
ited frequently by distinguished mu-
sicians of the time. Bernhard
himself received a good musical ed-
Ucition, and became an accom-

hed pianist.

An uncle, who had taken up the
fre of the family property, took an
imerest in young Bernhard, and the

Y spent much time on the estate.
itre e learned about farming and
livestoc k breeding, and becamc es-
Pecially interested in the manage-
Ment of the estate’s extensive for-
8ts. Following his early education
i the gymnasium at Bromberg,

nhord, at the age of 19, entered

€ for o5t service. He spent a year in
Yool work, then passed his exami-
Rating,

OTest Academy in Hanover. His

Orestry studies were interrupted by

i year of service as a lieutenant in |

¢ atiny during the Franco-Prussian
ar. I'hen he devoted a year to the

d oie the forests, But it was Fernow .

?

and entered the Miinden | |

fudy of law at the University of |

Nigsherg. Returning to the acad-
My, lie got his forestry license, and
It into forest work, first in Silesia,

p. in Brandenburg, then in East

Tussia,

APRIL, 1944
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American Girl Brings Us Our
First Forester 4

Tt was while Fernow was a student
at the forest academy that he met
Olivia Reynolds. She had come to
Germany tor keep house for he
brother John, whirc he attended the
University of Gottingen. She gave
Fernow lessons in English. lle and
Miss Reynolds became  engaged—
against the wishes of Fernow's fam-
ilv. It had been understood that the
voung forester was to be made heir
to the family estate. His training,
both in forestry and in law, was con-
sidered to be suitable preparation
for managing the inherited proper-
ties. Nevertheless, Bernhard Fernow,
as his father had done before him,
gave up his heritage. When Olivia
Reynolds came back to America,
Bernhard came oo.

This was in 1876. In the New
World there were no openings for
a forester. “What is a [orester?” peo-
ple asked. Fernow worked at a va-
riety of jobs—clerk in a New York
law office, giving private lessons in
the German language, bookkeeping
for a hardware firm. He invented an
electrical process for removing the
tin coating from tin cans, and tried,
unsuccessfully, to establish a busi-
ness based on his invention.

But Fernow was here to stay. The
year after his arrival he declared his
intention to become a U.S. citizen
and in 1883 he was to become
naturalized.

Through a friend of the Rey-
nolds family, Fernow in 1878 got a
job with Cooper, Hewitt & Com-
pany, owners of iron works in New
Jersey and Pennsylvania. Next year
he was assigned to manage the com-
pany's Lehigh Furnace, including a
large forest property in east-central
Pennsylvanii, source of charcoal for
the furnaces.

Fernow and Olivia Reynolds were
married in 1879. The marriage cere-
mony was performed by Dr. Henry
Ward Beecher, noted pastor of 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 where the first three of
their five children were born. With
Olivia's help, he improved his Eng-
lish, and n his firsthand
acquaintanceship with American
forests.

Soon his articles on forestry were

published in the American Journal
of Mining and a periodical pub-
lished by the Association of Char-
coal Tron Workers. The editors of
these publications were among the
early advocates of forest conserva-
tion. Other articles found wider au-
diences, and soon Fernow was at-
tracting the attention of manv sci-
entists and save-the-forests enthusi-
asts. He began to get letters asking
his opinion or advice—the be-
ginning of a voluminous correspon-
dence that he conducted through-
out the remainder of his life.

Fernow Finds A Home

In 1R75, the vear before Fernow '7
came to America, Dr. John Axton
Winder. an Ohio physician, and a ¢
group of associates had formed The
American Forestry Association. In
April, 1882, with the fanfare of a pa-
rade and an Arbor Dav ceremonial
tree  planting, the first American
Forest Congress was held in Cincin-
nati. This Congress originated as an
affair scparate from those of The
Amcrican  Forestry  Association,
but leading members of the Associa-
tion were active and instrumental
in its inception, and at a second
Congress meeting in Montreal later
in the same vear, the two 0|‘g;|nizu-]
tions were merged. Annual meetings
of the Congress were held for the
following seven vears, In 1889 the
combined organizations assumed the
name of The American Forestry As-
sociation, and under that name it
has continued to the present day.

Fernow took part in both the
Cincinnati and Montreal meetings.
At Montreal he was a member of
the commitiee named to effect the

¥

merger of The American Forestry
Association and the Congress. Next
year, he was named corresponding

secretary of the organization, Dur- |

ing the next [ew years, when the in-
terest of many of the early support-
ers began to dwindle, he worked :
hard to keep the forestry organiza-
tion alive. He served as corvespond-
ing secretary until 1888, when he |
became chairman of the executive |
committee. Throughout the remain- |
der of his life, Fernow took an active I
part in the Association, and in later
vears served as an honorary vice-
president of the Association.

Fernow later said that the Amer:\
ican  Forest Congress of 1882 )

launched the real forestry move-
ment in America. This might well be
true. Forest work in the federal gov- [

|
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ernment had begun six years carlier,

with the appointment in 1876 of Dr.

Hough as a forestry agent. But Dr.

Hough had been able to accomplish

little, in spite of his prodigious labors

and the preparation of three monu-

mental reports. The 1882 Congress at
~ Cincinnati set in motion sentiments

and pressures that led to the enact-

ment of forestry legislation in several
_states, and to stepped-up forestry ac-
tivity in the U. S. government. The
Montreal meeting led to enactment
of fire prevention, land classifica-
tion, and other lorestry measures in
Canada.

Fernow was the key figure in the
development ol [orest management.
Most of the scores of papers pre-
sented at the Cincinnati and Mon-
treal meetings in 1882 were con-
cerned with tree planting, the qual-
ities of individual species, or forest
influences on flood control. “The
real science of forestry, questions
pertaining to the management of
forests,”” Fernow reported, “did not
find much consideration.” In lact,

is voice was almost the only one to
bring forth the idea of managing
forests for a_continuing yield. At
Cincinnati he presented a paper on
forest policy in Germany; at Mon-
treal his paper offered some basic
rules for forest management.

Fernow's advice was sought in
ﬁ!‘ﬂfling the legislation enucted by
the New York state legislature in
1885 for the administration of the
State's forest preserve lands. In the
same year he helped to mganize a
New York state forestry association.
While engaged in these eforts, Fer-
now met a young New York Assem-
blyman named Theodore Roose-
velt—a meeting that was to have far-
reaching consequences. It gener-
ated ideas that were to become ma-
jor policies in Roosevelt’s presiden-
tinl  administration in  the  early
1900's.

T

S~

Democrat Names Republican

= ._ ﬁ
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In 1886, only ten years afier Fer-
now had arrived in the Ulnited
States, he was appointed to head
the forestry work of the U. 5. Gov-
ernment. Fernow was known as a
Republican; his selection by the
new Democratic President, Grover
Cleveland, was in recognition ol the
fact that he was the only man in the
country professionally qualified for
the job. Fernow was named as chief
of the Division of Foresuy in the
U. 5. Depurtment ol Agriculture,
succceding Nathaniel 11 Egleston, a
Massachusetts preacher with a sin-
cere intreest in, but livle knowledge
of forestry, who had headed the Divi-
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sion since 1883. Congress gave the
Division statutory rank on July 1 of
the year Fernow took over, but it
ranted the Division no increase in
funds. The $10,000 appropriated for
the next fiscal year allowed Fernow
little opportunity for expansion of
staff or program. He did acquire a\.
competent dendrologist, George B.
Sudworth, who came to the Division
from the University of Michigan that
year, and who was to give valuable
service to government forestry work
for the next four decades. J
Until after 1890, the annual ap-
propriations for the Division of For-
estry remained at $10,000. During
the twelve years Fernow was in
charge, they never exceeded $33,520.
But even with these meager funds,
lic made the work of the Forestry
Division known far and wide. The
Division issued numerous reports
and  bulletins, many of them au-
thored by Fernow himsell. He trav-
eled extensively, sometimes at his
own expense, and spoke [requently
at meetings and colleges. Many in-
terests consulted him and he helped |
to promote state legislation for fire

instituted cooperative forest species
studies by several universities, and
advised young men to go to Europe
to study forestry. One who followed
his advice was  named  Giftord
Pincliot.

In the Division, work on what he
called “timber physies™ was the be-
ginning of what later developed int
a broad program of forest products
research. Attention was focused on
the influences of forests on water
.\Hrpl_\' and flood control, <helter-
belt planting in the Grear Plains
and annual reports which outlingd
plans for forestry work that could
now seive as blueprints for
broad forestry program.

In annual reports and in nemly
every speech he made, Fernow at-
tacked the neglect of the forests on
the public domain. Again and again
he urged veservation and manage-

A

our

i B /
ment of these forests. Legislation for \

the reservation of  public timber-
Lands had been imtroduced in Con-
gress as carhvoas 1876, bur ie had
received  litde antention. In 1887,
Fernow helped o draft a new bill

which was approved by the Ameri- | | seus Agricultural College.

can Forest Congress, and, at that or- {
ganization’s request, was dntroduced
by Senator FLile of Maine!

Move To Set Apart

Pressure for enacument ol the
Haule hill mounted, much of it gen-
crated by Fernow’s many specches,

writings, and letters to the develop-

o
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\ During the next two years, Presi.
protection and other forestry work./

ing state forestry associations. An agd.”
dress by F before the Kme"
can Association for the Advance,

ment of Science in Toronto in 1885
1esulted in_a_pétition to Con Tesy)
asking for the withdrawal of public

"domain [orests. But in March, 189]
another , session of Congress
about to close, and still no auigy
had been taken. Supﬁorters ol the
bill in Congress, with the connjy.
ance of Secretary of the Interigy '
John W. Noble, Fernow, and g "
ers, did manage to insert inio 3
draft of a bill revising land laws, 5"
new Section 24. It was a haggly "o
written, incomplete sentence g
provided:

“That the President of the U ijeq
States may, from time to time,
apart and reserve, in ani' State op
Territory having  public  Jungg
wholly, or in part covered with tim.
ber or undergrowth, whether of .
comumercial value or not, as public
reservations, and the President shal],
by public proclamation, declare the
establishment of such reservationg
and the limits thereof.” =+ 4

dent Benjamin Harrison set aside
forest reservations totaling 13-mil-
lion acres. Presidents Cleveland, Mc.
Kinley, and Theodore Roosevelt
added more. Development of our
national forest system  was under
wan.

The Hale bill would have pro-
vided for administration ol the for-
est 1esaives as well as for their es
tablishment. But the hasty proviso
ol 1891 did not provide for loresters
to protect and manage the public
lorests. Fernow  began at once tof
remedy this. He described objectives
of administration—a system of man-
agement that today would be called
“multiple use,” and it was not until
1897 that the needed legislation was
passed. Again, it got through Con-
gress as a last-minute rider to an-
other bill.
| In 1895, Fernow appeared before
| a~TTouse of Representatives commit-
tee to advocate increased federal aid
to the Tandgraui colleges so that
they could give courses in forestry.
ﬂ-‘ighl years earlier, he had delivered
[the fust course of techmical foresuy
lectures in America at Massachu
Repeat-

| edly he urged that foresury educa
Ll tion be made available, 1o provide
< the prolessionallv-trained men  that

['would be needed lor federal. state
/ and private forestry work. ‘
/ In 189S, the opportunity came 0
| Fernow o organize the first school

of forestry at the collegiate level in

(Turn to page 41)

<
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forestry training who had been em-
ployed with the New Jersey Geologi-
cal Survey. The new College of For-
estry was in cramped quarters. Its
enrollment was small. But many of
its early students would soon be

sale ot timber to the Brooklyn
Cooperage Company called for clear
cutting of h;lrtlwnon to increase the
proportion ol spruce, this appeared
to them to be horrible denu«‘alion.

Influential owners of summer

AMERICAN FORESTS o Aeh g
F - "r . |
IRe Fieuting OIITFITS -.
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 wuh -the U. S Forest .Service for e AN 2 g
constant rugged field work, it is the ideal equipment for
Foresters, Loggers, Patrolmen, Tree Farmers, Ranchers, Con- U.S. FOREST SERVICE STANDARD
struction Bosses and similar field service, during fire season. FOR PATROL CARS, 50 CAL. CAP.
(100-500 Cal. sizes also available)
SEND FOR DESCRIPTIVE BULLETIN
WESTERN FIRE EQUIPMENT CO.
Manufacturers of Forest Fire Equipment
69 MAIN STREET, SAN FRANCISCO 5, US.A. Branch: Portland, Ore.
Fernow, The Man Who Brought Forestry To America
(From page 16)
this country. He resigned his posi-  among the leaders in professional  homes  and  estates,  furthermore,
tion as chiet of the Division of For-  loresiry in America. They included  were not happy about having a com:
estry in the U. 8. Department ol Ag- such now  well-kknown  names  as mercial  wood-using  plant  in the
riculture 1o become director of the (Ralph €. Bryant, Walter Mulfoud, area.
New York State College of Forestry Riphael  Zon, Philip  Ayres, and Mouuting criticism led to an in
at Cornell University. At the De- Clyde Leavitr. vestigation and an unfavorable re
parument of Agriculture he was suc- When the state legisluture au- port by a legislative committee. In
ceeded by Gifford Pinchot, the thorized the establishimment ol the 1908, the Governon vetoed the ap
young forester he had advised, who  New York State College ol Forestry, propriation for the foresury school
would build large on the founda- it provided that the college should at Cornell. Five vears after it hal
tions Fernow had laid. administer a 30,000-acre tract in the opened, Fernow's College of For
' At Cornell, on a September morn- | Adirondack Mountains as a demon-  estry had to close its doors.
ing, Fernow addressed his «lass: | spation and  experimental  lorest. When the state legislature author
“You are the first students of silvi- | Fernow prepared management plans  ized reestablishment of 4 New York
culture in America: 1 congratulate | for the tract. He contracted with State College of Forestry in 1911, 1
you." the Brooklyn Cooperage Company was located ar Syracuse ['“i\'f‘l'giia‘
. 3 | to build a plant in the area to pro-| rather than at Cornell. In 1910
Ajded By Roxh; Gifford vide an outlet for timber cut from however, a Department of Forestry
He had recruited two other fac- the forest. was organized at Cornell as a part
ulty members: FEilibert Roth, who His College of Forestry was in  of the College of Agriculture. Over i
had been with him in the Division trouble over the experimental for-  the entrance of Cornell University!
of Forestry and would later head the  ext almost from the stary. To many Forestry Building, a tablet, un\'enll
depgrtmem c':l' _forcsn‘y at the Uni- forest enthusiasts at that time, any in 1922, still marks the buildings
versity ol Michigan; and John Gif-  kind of timber cutting was destruc- name today, “Fernow Hall.” 3
ford, an American with European tive. And when Fernow's first large Fernow continued to live in llhat‘ig‘

for the next three years. Private oo
sulting practice took him on tiff

to the West Indies and Mexico. bty

conducted courses at the Yale Foredy
School in 1904 and 1905, and _Wﬂ
one of the directors of the Amcrica®
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WHERE TO CAMP

CAMPING MAPS, U.S.A, AND
CANADA. The one authoritative,
comprehensive, easy-to-read hand-
book for America on Wheels!
Featured on T. V. and radio—on
the “TODAY” show. THE GALEN
DRAKE SHOW, IN PERSON
SHOW and others! In one handy
514 x 8'3” spiral-bound book a
wealth of information 1o make
any camping trip a rousing suc-

(‘l"sb! Y

Publie, Private, Free Camp-
grounds, Overnight Road-Side
Parks, Tent Sites, Trailer Sites,
Facilities and Accommodations for
each; a host of pertinent facts
compiled by Glenn and Dale
Rhodes, international camping au-
thorities. Recommended by the
major oil companies. Completely
revised. Includes  over 12,000
campgrounds, State road maps,
in color! Only $2.95 postpaid.

Plus these other popular camping
publications:

Camping Trips, U.S.A., 3L00
Postpaid

Private Campegrounds, U.S.A.,
£1.95 Postpaid

Please Print Clearls.

CAMPING  MAPS, U.S.A., Box
862 AF 4-1, Upper Montelair, N. J.

Please send me:

[ Camping Maps, USA & Canada at
£2.95 ca.

] Camping Trips, USA at $1.00 ea.
[ Private Campgrounds. USA at $1.95 ea,

NAEE ccivismigaiimimmmsayeg
AN st B s s s e
Town and State.............

Cash Check Money Order
Enclosed.
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Forest Congress in Washington in
1905, ‘
At Cornell, Fernow and his stu-
dents in 1902 had started publica-
tion of a technical journal, the For-
| estry Quarterly, After the College of
Forestry closed, Fernow continued
to edit and publish this periodical
as a private enterprise. He contin-
ued to publish it until 1917 when it
was amalgamated with the Proceed-
ings of the Society of American For-
[ esters under the title of Journal of
Forestry. Then Fernow became edi-
tor of the Journal, and continued
in this capacity until his death in
1923,

Moves On To Penn State

In 1907, Fernow accepted an in-
vitation to organize a department of
forestry at Pennsylvania State Col-
lege. He started the forestry curricu-
lum and began teaching there in
the spring term. At the end of the
year came another invitation, to es-
tablish and administer a departunent
of forestry at the University of
Toronto.

Fernow served as dean of the [or-
estry laculty at Toronto with honm
and distinction until his retirement
in 1919, Opening with only five stu-
dents enrolled, his was the first pro-
[essional Torestry school north of the
horder. Soon it was supplying the
trained  personnel for the growing
Dominion and  provincial  forestry
services. Fernow  himsell  was  re-
sponsible, directly or indirectly, for
much ol the increased atrention o
forestry nuateers, and served as advisor
to the government and several prov-
inces, snd also to the big pulp and
[raper companies. He was appointed
@ member of the Canadian conserva<

tion commission and helped organize |

and becime the first president of the
Canadian Society ol Forest Engi-
neers, He spearheaded the drive for
better forest hire control, for enact-
ment of the Dominifto) Forest Rve;
serves and Parks Act (1913) , and for'
the development ol forest research
programs in Canada.

Duaring his eleven vears at the
University of Toronto, Fernow still
maintained close touch with forestry
in the United States and was elected
president of the Society of Americ :m\
Foresters in 1916, and made a Fel-
low of the Society in 1918, He kepy,
his U. S. citizenship, and main-
tainedd a summer home at Point
Breese, New York, on Lake
Ontario.

Aflter his retivement in 1919, Fer-
now continued as emeritus profes-
sor, in close association with the for-

—

.and Park, were standard ‘tekts i,

down

I8

.

estry school he had founded. Hops |
ors - and re
come to him.

ition continued g
is books, ‘Economicg
of Forestry, History of Forestry, and
The Care of Trees in Lawn, Street,

most of the schools of forestry. [He
was made an honorary member qf
the Swedish Forestry Association, |

The University of Toronto conferred
on him the honorary degree of do 1op
of laws (some years earlier he haq

been similarly honored by the 17y,
versity of Wisconsin) .

But his health was failing. \)
though he kept up his writing
correspondence, he had to 1y
the invitations to th]lh(-qs
meetings thatgcontinued o ooe,
On February g6, 1923, in Toronto,
death came to Bernhard Fernow,

~ Andrew Denny Rodgers 11, a

Fernow biographer (Bernhard Ed.
ward Fernow: A Story of North
American Forestry, Princeton LUni.
versity Press, 1951) called Dr. Fer.
now “First Forester of North Amer-
ica.” “Forestry made its first stroj
start in America,” he said, “when
Fernow came to this country.”

Roth Pens Tribute

( The April, 1920, issue of this mag.

azine, then called American For. §
estry, published a tribute to Dr. Fer-
now on the occasion ol his retire-
ment. It was written by Filibert
Roth. “Fernow,” he said, “as few [§
men have ever done, bluzed trails
in the wilderness . . . he led the way
in forest cducation of our people
and our foresters; he Laid pl:mh and %
began the pgrear task ol gathering |8
the information on which forestry
in North America must base it '
work; he sccuved the first important 8
forest legislation for the nation and fiy
ditected most of the pioneer legis
lation in owr states: he gave us afi
lorestry journal ranking with the [
best: he planted in the New Worll £
the right ideals without which for
estry  will never succeed inoan
country.”

Before he died, Dr. Fernow ws | J
able to say: “I have been unusualli |8
lucky in living to see the results of '8

my work. I have been a plowmin 5

who hardly expected 1o see the aop
greening, yet mc has been good 0
me in letting me catch at least !
glimpse of the ripening harvest”
We today can see in far widf
vista, in the millions of acres @
[orests under management, in g
lar-reaching programs ol many 15" B8
cies, the fruition of the work @
Bernhard Fernow, the mun W
brought forestry 1o America ‘
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‘ BY FILIBERT ROTH y.2@ Ne.316G |
,; DEAN OF FORESTRY, UNIVERSITY OF MICHTIGAN APeit 1920 F
, ' 1583-9% 1556-98
ROFESSOR 1L 1 FERNOW, luving passed the  for fifteen vesrs acted as Seerctary and Clfairman of the ‘No-w AmE
reliving age, has resipned as Duin of the Forest  lixeentive Committee of this Asseeintion. The Associa- I,
Schunl of Turonto University with the title of Tra-  tion beinge shart of fonds in the carlier years he pub- FMESTS

fessor Hmeritus.  The Nestor of furesiers in America
lias thus relinguished active serviee,  Owe masterbuilder
in forestry hos Tad down lis penel and sgnare,

For over forty yenrs Fermow has worked uninter-
raptedly to bring {orestry into our Amerivian wonds; 1o
further the scicnee of for-

!__gg;liEA'l‘ TEACHER OF' FORESTRY RETIRES

lished, as a private venture, several bulleting oo Tor-
cstry, and from 1885 1o 108 he was cditor of the
I'roccedings of the lorestry Association, and of its
Jonrml, under the title The Forester,
seeretary-chainmap-editor le devoted much time amld
clTorl, divecting the work of

sty 5 Lo develop vight o= J
igfation with rorard to for-
estry as o lusic indistyy,
and last, ot mot least, to
prepare wen for o pofe- ||
sion whose il is to il |
up and cave for the forests
of Nerth Americn, :
With ﬂ!nw-u:"h selipoling; ||

with forest  fepining  ®t |
Hanover-Mundeny, nnder i
the famou: Tlever and |
others;  with  expericnee ||
as regulur forester, Uer-
now cune to this conn-
try in af0, w wvounp

man of fine presence, an
athlete, sehalar, enthu st
able to sce things cloarly ||
and in large lines: alle to
state the cise convincingly | ||
and able to pick out the |
things to do, the things of ‘
importance  wnd  of  real |
value to the great move- |
ment in forestry. During
~the vears 1878-1885, he Ll |
thingre of V5000 acres of
bty wods i Penmsylvania,
stpplying the eharcoal-itin
worlks ol Cooper-TTewitt " =

the Assaciation along defi-
| nite, well-planned lines, and

‘ thus enabling the Associa-

| tion, in spite of #s insig-

| miheant

| finamcial strengtly, and in
{| epite of W composition, in

i which timber ewners anidy
l ropmesematives ef  the

mnerical  andd

1

wond-using industries were |
alimost Iacking, to accom-
plish most astanishing re-
The most notable
| of these was the greatest
| piece of forest Iegislation
| so far adopted in our conn-
1 try, the law of 181, an-
|
|
|
|

sults;

ihorizing the President of
the United “tates to estab-

SCIVes,

This great act which led
to the creation of our pres-
ent-day “National Forvsts,”
and saved to our people
an area of forests greater
than the combined forest
arcas of IFrance, Germany |
and Austria was primartly /s
due to the work of thret
men whose names shonld

_—

Ulstpramy, and  other fur-
e While thus engaped
Wovae of the pioneer efforts in the praetice of forestiy
i thie United States he found {ime to write on forestiy
e Birkenhine's Jowrnal of Charcopl Fron [Wevkers
Daring the early years of this period, being localed
i New Yorl, he took an active part in starting the
Torestry movement 0 that State, and du 1885 formu-
lated for Senator Lowe the legislation which established
ihe farest veserve in the Adivendacks and the State
Forestry Commission, embodying in that legislation also
the first forest fire warden organization,

In 1882 lie assisted in e forming of the American
Forestry Assoviation at Cincinnati and Montreal, and

H u
DR BERNARD EDWARD FERNOW

-

amed will live in the history
of our nation: Dr. Fernow,
idhward A, Dowers, at one tme Assistant  Conmnis-
stoner of the Land Office, and Secretary of the Interior
Nable, one of our real statesmen who appreciated the,
importance of the enterprise and was convineed hy the
eleir and concise statement made by Dr. Fetrnow as the
spokesman of a little group of members of the American
Forestry Association,

Dr. Ternow's great work for the nation really began
in 1826, when he accepted the position of organizer and
director of the forestry work of the government in the
Department of Agriculture, a position which he oceupied
until 1898, At that time lumbering was in its glory ; there

To this 1ask of \

lish National Ferest Rc-;
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was no thought of timber exhaustion; Michizan white
pine went clear to Texas; Sarpgent’s “Tenth Census” fig-
ures were disputed ; anvone considering them seriously
was a “denudatic™ (harnless maniae) in the parlunce of
the practical experts, There was no use in asking a timo-
ber owner to engage in

orestry when all s compelitars

FORESTRY

a scientific inquiry into existing information with dis-
cussions by the licads of the Weathier Bureaun and ether
comipetent authorities was published as “Forest Influ-

.

ences," the first of dts kind in this conntry.

Throushouwt the twelve years in the Department, he
never censed 1o write articles and addresses, and

e— — ~ ; W
were exploiting on the basis of “"cheap lugs," i least

——
Lo
Leen sense of justice, lis love for plain trotly wned e

cost and witl the fivarialile vesult of utter Lorest devista
All this Fernow saw as elearly a8 anyoue. s

curaey did not allow him to L faalt with the e of
the budustey s bat neithier coubd e eomnpromise the sonml
principles of Torestry.  Ta Lim forestry gever was and
never could be lombering; Lis knowledoe of forestry
was oo tharough, his deals (oo fnualy wploted, and
his  eislibe of all  hill worls was instinetive,
To a smaller man the task of starting a vseful Forestry
Divisions wounld have scemed hopeless,  Not with
Fermow, With a rare grasp af the sitnation, he stirtgd
work at ence and along six important and wdeful lpgs
of uction: the spread of foresiry information amony the
peaple ; forest legislation by States and nation ;) gathesing
relipble infornution, regarding our troes and forests;
experiments o determine the fechnical [ pertics ol our
principal species of timber; the stimulating of tree plant-
Jng on the plains, and finally the education of colleye
stiidents in forestry ag a seivnee and andpstry. Wil
unusual powers for work, ~almost  single-handed, and
under the most disconraging conditions of ‘money ad
equipment, he started (his preat worls,

His first act (1887) the introduction of the
“Tlale” bill, providing for Natioval Forest Reserves and
their aduiinisteation ; this effort was followed np watil 0
suececded i 1891, Since no provision Tor an adinin-
istration of (he National Forests avas sade in 18gr, wore
elfort was required to provide for suelyy the ) aldocl
Lill in the Senate G 3892, and the “Meltae™ Bill i die
Honse i 1804, did not sueveed, alibonel e lagter jressed
both Tlenses and failed to beeome law by orere acetdent,
Te was not omtil @R that a Jdefinite adwini<uetion was
provided and thus the National Foresis senmilly estale
lished as a working enterprise.

During the twelve yeurs st Washington  Fernow
kept inoclose touch with the Torestry work in the varions
states, and there was Tindhe of siate forest lewislation
passed during this time i which bis opinion was wer
cansulted.  In spite of the most meager appropriations
he suceeeded inomaking 4 good staet i furest amd ting-

poster

=0

WiLs

ber researcli; he-secured the comnperation of many prosui-
nent men ol scienee; md the nuerous bulletin. sl
cireulars, including monograpls oo White e, the
csoutliern Thober Pines; resulls of tests and studies in
Timber Physics, the first complete discussion of the
anctal railway tie as a possille substitute; studics on
tiher impregnation, awd othier sulijects, all ol -
wiediate value in wood utiliction, ware evidence today
of the puinstaking worke of the guiding spirit which
directed them and edited their vesalts for pullication,
Ancapproprintion Tor vde-making, toened over o Lis

Istidents we

Lo out 1o deliver leetyres wlherever apportunity ollered.
Itowas G these years it the lavger pact of his over

200 apticles wd sddresaes, over o circudars and over
S lfCabies IOL SUHATCS 20 _ ol ¥

30 lhulletns and reports were  prepared  or  edited
Thie first suries of twelve technical lechures o4 hody rf
s delivered at Massachivsens  Agrienli |
Callege in -1."5.‘4;:} otwra followed a1 Nebraska Lo
wersity, Colorado, Wisconsin and Californin.  In 18R
Ferwow was ealled ta Cornell to orpanize the i
foresiry school in the New World, It was a sta
selinol, muintained by regular appropriations by il
legislature, il the state providel a school forest of
3owon acres in the Adirondacls,  ITlere he inaugn-
vatedd the DLeginnings of professional cdueation, Tl
schnol gresv ripadly wntdl i 1903 it was discontinued
by a veto of the povernor, owing to misunderstandings
develaped iy connection, not with the schonl at all, hul
with the traet i the Adivondacks.  While at Cornell
Fernow published s “Eeonomics of Foresiry ;" de-
livered a series of leclures at Clueen's University, at
Kingetom, Cutario, which were published in French in

hool form as “La Foret,” by the Department of Tands.

of Ouebee, and in English by the Departivent of Lands
of Citario as well as by the University. o addition
e stapted the Porestry Owarterly, wow the lTouenal of
Forestry, the only rechuical  forestry journal e the
vomntey,

LFor four years (1903-1907Y, after leaving Cornell, Fer-
non worked s cotsalting forestory Lept several timber
crmisers al swrveyors going stommer and winter; did
mare Lorest edi=ulting wook than Ld ever een ‘]“m‘ﬁ]w
Ty Tovester i thie Paited Statess examined Jrge proper-
Tres 3 enrvied Wis avork into Cubi, Mexioon, the somds and
the Nontheasty and demousteated, woaoway quite surpris-
ing Lo somne of Tis avguaiinances, his great versatility, and
hi< capreity in basiness, which had long secured for Bam
a standing among Lirge busitess men, sueh as no for-
Jeel enjoyved,  During  these  four
he eontinued the Oparierty; delivered tvo courses of
leetnres at Yale Universite, and started the Torest school
al Pennsylvania State College. 1a 9oy D, Fernow
l'nrnnt‘u_f'u'i\nrsily andd or-
paized the Arst forest sehool in the Deminion, where

estor evVeT FEUrs

m'ﬂ']itL‘ll A AvItation o

s work was well known and wheve he was received by
sy persiad Triends, awong these De Saunders, of
Ouawa, and Sie Henry Joly de Loiniere, of Quebee,
Frouy this schwol he has now resigned, with the title of
I'rofessor Eneritus, after twelve years of unguestioned
secess. Durng these twelve vears he did nor canfine his
work only to teanching at the colleges hie published his
well Enown “ilhstory of Forestey,” o mastespioee of ils

Kl covesring the suliject for boale the Ol sl Mew

¥
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is-H park,” i st usefnl book.  Tn addition he continued
the publicition of the Uwarterly, acted as editor for the
Jourmad, levame aomeniher of the Conservation Commis-
] Jonal Cnnadiv, in which capacity he, with his colleagues,
White il Mowe, conducted zome very important ficld
stidivs, notably the “lorest Survey of Nova Scotia.” and
the “Survey of the Trent Watershed,” buth published
i hook form by the Commission.

Ferow, s Tew men have ever done, hlazed trails
in e wiltdorness; he did his wonrk well, the trails are
pow Araveled by many, the wildemicss is opening ap.
New conditions of sapply and demnd, of industry and
fransporiation ; cotncitions long forescen and  forctold
Dy the master, are now extending the trails, and expand-
jng them into broad highways, where travel is com-
fortable amd worle docs not require the seli-sacrifice anil
special alilties of the ploncer; he led the way in forest
eucation of our people and our foresters; he laid plims

[I: ;lnq hegm the ;,;.l'k'flll task of ﬂ:!!h(‘l‘i!\ﬂ' the infl“rm.ttinn 0
d which Forestiy in North America mitst !r.m: its work ; he
M secared e fest impertant forest logishizion for the nation
it and divected mvet of ”1." pioncer lt':'l?'ilnliu.n i our states;
i he gave us o forestry jowrmal rankime awith the best ; he
> phanted i the New World the dght ideals without which
g i forestry will never suceeed in any country,

| i To know VFernow, the man, one must have had
) o the privilepe of seeing him in his home, on trips in the

woods, o owater, on the ice, with his fumily and friends;
mmst have walked with him in the forest; or chimbed
Mt Lafayette: have seen him in a company of scientific
men, whether mining engineers or entomolopists; have
heard him among the foresters and economists of the
world gathered at the international conpress at Brnssels;
lave hieard him dizcuss philasophy with Dr. Ward, and
more than all. have seen him seated at his piano, playing,
craptured, far awny in another, gentler world,

For having enjoyed this privilege for years, the writer
tipresses his gratitude to his wise friend and patient
) teacher,

o — e

{ Whit Dr. Fernow meant to his students in college is
best stated by a few, among the many.

Waltoo Mulford, Professor of Forestry at the University
ol Celifarmie:

Tothirse of e who have had the o] fortune to have
oo W in D, Bernow’s elass room, there is no need to
erhof what he did for ws there, To the less foriunate
U we can oonly sav that we segre® their loss in nog
St in contact as students with the strength and the
by of his leadership, It is the leadership of the
lirst gerent teacher of forestry in the western hemisphere.

Lol Petlis, Stale Torester of New York:

D Fernaw not only “blazed the trails” in Americon
!'”! ey, bagt, through his untiring efforts, he established
primciples and left forest monuments which make him
the furemost American forester.  1lis wonderfal knowl-
tdge and enthosiasm made him a great teacher; his
idividual personality is admired by all; his kind help-
fulness appreciated by all with whom he came in con-

et and Ias seorke something that canngt vet e Tully
measured, hut, as Gme passes, will be found a hasis for
our silvicultagad wonl

oA Stevlong, of James D, Lecey and Company, New

York, Timberlvokers:

Fach receding year emphasizes the valie of 1he asan-
catinns made and the relationships establi=hed while
i eollosre, so0 i lveking bagk to the days spent al
Cornpell in the piiestil of  foresinye knowledee, ander
1M, Fernowy, one of the most vivid and treasuood men-
ories s the stengh of Wis personality and the value of
hig gavicdinee and ansgsiration

The seholustie things we were supposed te aegnise have
merred nto e bosed Backevonnd of  subsogquom ex-
perience, Tart the perconsl associations wamned digring those
years stand ont more prominently and assie nesw -
portance as time pocs . e problems in forest himance
aned the invelvad theory of some ald world teaclior are
fwige forgotton, i fhe personality: of the man swhn
patiently labored awith Tiks students to make them both
foresters amd wmen, wall vever e erpsed, nor can he
whedly appreciate the heipfol intloence which he exerted,

Socto D Fernow, s Deant of the forestry profession
i Amierica, s hewas Do of Dovestry of Corneldl, aoes
the most Beartfelt apprecttion of his work. hoth as a
teacher and as an cducann in the mueh broader field
whicl: has heencovered Ty iz activities.  Two decades
have demonstratod the sonnditess of his vision in bnild-
i up the fondation of o forestry profession at o thine
when it sectned wnneeded, amd of Title practieal applicn-
fom, and ot only laying the fTommlations, but in helping
rear the stractwe which gradually rose Trom it e
has exerted an influence which is appreciated not only
by thnse fortmate enough to have been his students, but
by all who think broadly and sce clearly.

Philip 17, dlyers, Povester of the Socicty for the Pro-
tection of New Hampshive ffarests:

To haye been a student andder Dre Fernow §= a0 Hie=
long tepiration.  Not only the hreadth of his seholaeship
in forestry, It alse his enthusiastic devotion to the suh-
jeet, his helief in ity his sense of its usefulness, were all
impressive,  To each of ws personally he awas Kindiness
itsell; the hospitality of D and Mes, Fernow can never
be forpotten.  To both my carnest, best wishes,
Rophacl Zan, U. 8. Ferest Service, Chief, Fores! Inves-

Feprtions:

The m ]‘U‘il\[THl'lﬂ of 13, 1. Tertiow as eofassor Kneri-
ts af e Unjversity of Torento, amd Wis vetivement
from active veaching, meaks not merely a change in lis
private Jife Hut also an epoch in the developnent of Tor-
estry i Notth Amevic.. While the period which [
Fernow typifics is rapidly Teeomimy historey, Tis teale
inges and his contributions Teve the quality of perninence,
The o have been always a sonvee of inspiration and il
ance 1o the pioneers of forestty: they will he judinively
more <o 1o the nctual manacers of our Torest Lawls as
soon @3 real woods forestry comes o general proctice.
As with wny great teacher, it is not the kind of theory
that he happens to advocale that really counts, hut the
ability 1o teach how to think in his particular feld.
Thearies come and go, hat the ability to orient oneself
i *o details of complex problems is o lasting asset; he
waun teaches to meet ever-changing problemws, nol by a
ready-made theory or hypothesis, but by a eritical atti-
tude amd ability to discern between the essential and
non-cssential, 15 huilding on 2 solid foundation.

As a student under Dr. Fernow, T am personally in-
debted to him for whatever mental equipment in forestry

Al
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T possess, and particularly for my attitude toward the
forestry movement as a whole. I consider it an excep-
tionally good fortune which permiited me to sit at the
fect of so great a teacher, with whom férestry was not
merely theory but a movement ever changing as lilc
itself, and for whom problems Lecame soluble not in
ready-made formulas, Lut in the forees, cconouic and
natuval, that are at work.

<= (lyde Leawitl, Forester to the Commission of Conserva-

\

tion of Canuda:

While Dr. Fernow's invaluable services as the pioncer
of technical forestry in the United States are becoming
increasingly recogmzed, there is as vet but dosdaguite
public recoghition of the similur part he las played m
Cuanada. 1t was through his conrse of lectures st Kings-
ton, OUntarvio, while he was still conneeted with Coruell
University, that a really wide public intevest in forestry

“ st began to be aroused, resulting later i the estublish-

ment of forest schools and leading up to the eniplaynent
of trained foresters by public aud private ageucies. In
his remarkably active worle in the field of forestry in
Canada, Dr, Fernow has rendered notable public service
as Dean of the Fuculty of Foresiry at the University of
Toronto, as one of the members of the Conunission of
Conservaiion of Canada;, as a member and Director of
the Canadian Forestry Association, and as one of the
progenitors of the Canadian Socicty of Forest Fugineers.
So extended live been his activities and so wide his in-
fluence that he may in all truth be termed the father of
technical forestry in Canada, as well as in the United
otates;

ANASTHETICS FOR TREES

S IR Jagadis Chandra Bose gave recently at the India

Ofiice: some account of his mvestigations. into the
seerets of plunt life and of the discoveries be has muale
therein; says the London Ties.

Sir Jagadis said he had discovered that it was possilile
to transplant trees without injuring them if the operation
were performed while they were subject o the effects
of an angesthetic. A tree so treated shed its leaves after
transplanting in the summer instead of in the antumn,
Lut it very soon recovers itself and becanie normial,

The most intense activity of life was often impercepti-
ble, and it was only by making the unscen visible that
the mystery of growth and moveneits of life would le-
come revealed. e showed that Ly the crescograph the
highest powers of the miscroscope were miagiified 10,000
times. No experimental conditions for exhibition of
growth could have been mave ditlicalt than in the depth
of Euglish winter, when plants were in tlicir peviod of
hibernation. lu-spite of this they were made to shale off
their torpor, and the rate of growth was exhibited by the
indicating spot of light rushing across a ten-foot scule
in the course of twelve scconds, the actual rale bieing
about a hundred-thousandth part of an inch per secoid.
Witli the crescograph to guide him, the life-uctivity of
the plant became subservient to the will of the XK=
menter.

A depressing chiemical agent was applied and the marel
of lifc was slewed ot 2 & timelv anlieaifiag o = o
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growth-activity to many times the normal rate. The
paszibility of madifying the rate of growth wos 4 matter
of great practical importance, for the workls supply of
foad depended on the growth of plants,  The rale-of-
thumb miethod hitherto cmployeéd in the applivation of a
fow chemical stimtiliis and of clectvictiy hedl not been
tound aniformly successiul. Rescarches by means of the
crescopraph showed that a very hmportant factor was
thedose of application, any excess above the eritical point
bringing about a result dianictiicully opposite to what
was expected.  Thus while a particular intensity of elec-
trical carrent accelerated prowth an excess of current
retarded it.  The same was trie of chemical stimulants.

CREAT BRITAIN'S FORUSTRY )
COMMISSION |

N a letter to the editor of Amirrican ForesTry Maga-

zine, Colonel Joln Sutherland, of the Forestry Com-
mission  at  Edinburgh, says: “We have now had
the Forestry Commission established in Britain, consist-
ing of Lord Lovat, clinirman; Right Hon, . 1), Acland,
Sir John Stirling-Maxwell, Col. W. Stewmart Foihring-
ham, Lord Clintan, Mr. L. Forestiece-Walker, M, T. 13
Ponsonby and Mr., R. L. Robinson. We are now engaged
in preparing afforestation schemes and hope that by
April we may have some aercs planted, but we eannct
achieve nearly as much as we would like in the first year
asowe have only now really pol Lo work.

“I hope the proposals which are so admirably de-
seribed dn the Aneriean Fowrrsiey Magazine for the
reafforestment of the United States may tale root and
that Colanel Graves may receive all the support that is
necessary Lo assure Anterica of 2 good crop of trecs [or
the Tuture, ssary both
far America® and for Britaiu that afforestation should
be well established so that o sullicient supply of tiimber

Losees to me that it is very nee

in both eountries will be available within the next fifty
yeans:

“It is very desirable that we should keep in touch with
your work in America, and T will be glad, if you desire
it, from time to tinie to let you hnow whiat we are doingz
at home,

“I retain many pleasant recollections of my association
with the Forestey Fugineers in France, and will always
remerber the excellent co-operation and assistance which
wis rewdered to us by Colonel Graves, Colouel Greeley,
Colouel Woolsey, Major Bruce and many others who
were associated with us in procuring timber for the
armies.  Major Frederick S, Kelloge was the Officer in
Charge of the First Company of Engineers which vere
lent to the British Directorate of Forestry, and to him
and his staff we were indebted for the formation of an
excellent operation in Tes Landes.

“IE you are in touch with auy of these oificers, T will

Boo glad i smmen il T R D (P EE R L
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Bernhard Eduard Fernow

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

siderable talents of Bernhard Fernow, America'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,
Inowraclaw

1851, in Iremelew, 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

a
from the gymnasium at Bromberg. He entered the presti%%us forest academy
at Muenden, in western frussia, Province of Hanover, after successfully

completing an examination and a year's work in the woods under forest de-

) 914

.



(2)

partment guidaﬁice. His studies at Muenden were imttervupted by a year's

gservice as a lieutenant in the Franco-Prussian War, and the following

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

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

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

out his days practicing i;restrjﬂon his family estate or elsewhere, where

forestry was a a well-established and respected profiession,

Fate appeared in the forﬁ of Olivia Reynolds, an American girl tending
house for her brother, a eEudent at the University of Gottingen. She
was engaged to give Fernow English lessons., Soon, despite the disapproval
Fernow's family, the young couple became engaged., %oon after, Olivia,
in 1876 returned with her brother to the United States, Bernhard, much
to the dismay of his family, followed her the same year and thus lost
any source of income which he might hawve received qQ*m them. His visit,
which became permanent, coincided with the Centennizl being é%ebrated in
Philadelphia. Thus, America's first professional forester arrived in the
United States?f On June 20, 1879, the two were married by Dr. Henry Ward
Beecher, the well known pastor of PlymouthMassauschusetts, Congrqg%%onal
Church., Five children were to result from this uniom.

/
Fernow quickly found that forestry had not yet become a paying profession
in the United States. To make his living he was reguired to work at a
variety of jobs: clerk in a New York law office, giving private German
lessons, boogéeping for a hardware firm<#all the while promoting his ser-
vices as a "consulting forest engineer." 1In 1878 Bernhard had the good

fortune to become an associate of the American Institute of :Mining En-

gineers under the auspices of Rossiter W. Raymond, @ friend of his wife's

g
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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 furnmaces 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 aléo discovered an electrical process for removing

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

I\
cially but was unsucceg?ul.

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

long associated with mining, both as a private consulting mining engineer
and aa 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, Fevrnow 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

1

a
forestry activities and was a powerful ally in his later endgyors.

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, that 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 Henwy Brewer's 1870 Census of American Forests, Charles Sprague

Sargent's 1880 Report on the Forests of North America, Fernow became alarm=

ed at the rapid and unnecessézy diminégiion 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, Bérnhag 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 Cincié%é?}, which had a large forest-minded German population. This
Congress and subsequent annual congresses acted as symposiums f or the
dissemination of forest knowledge. They helped to establish forestry as
an organized movement in the 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 arhor day rites. His first paper, Historical Sketches of the
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Development of the Forest Pélicy in Germany, traced one country's evolution
from verdure, to senseless 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 paper on Conditions of Forest Growth delivered in Montreal,

was a more specific offering of basic principles underlying forest growth
and general rules for forest management. Fernow's work with the Forestry
Congress, his work in dréEting legislation for the administration of New
York state's new forest preserve lands, and -his help in organizing the
New York State Forestry Association (assisted by his employer Abraham
Hewitt) brought Fernow a modicum of national attention. Fernow opposed

3

the "forever wild" dqégnation of the New York preserve, believing the Preserves

should be managed to produce timber,

In 1886, Presidént 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 ﬂppub-
lican political backgrouﬂé Fernow's burg@oning 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
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
Diwvision 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 annually for

the first four years and never more then $33,520 thereafter-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 this period. They
laid the groundwork for scientific forestry in the 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 in the growth

and utilization of wood Tree-planting experiments in the Plains were be-
gun by the division to see whether climatic conditions could be altered -
for agricultural purposes; another indicator of Fernow's continuing efforts

to establish forestry on a scientific basis,

Fernow's most enduring legacy and the basis for today's National Forest
System was the Forest Reserve Act of 1891 authorizing the President to
create forest reserves from the public domain. Carl Schurz, former Sec=-
retary of Interior and resource minded forestry advocate,had long supported

4

such a move, as had leaders of the American Forestry Association. One

e e 'fa i me

[}

impetus for the act was the Hale bill introduced {dicd;greéékJanuary; 1888;
The bill, drafted by 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 the bill
(much of it generated by Fernow)congressional opposition prevented enact-

ment. The 1891 Forest Reserve Act, a last-minute rider attached to a

= Rl e _....L..
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i 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 the Hale bill become fact. The federal forest reserve
policy was firmly established by the Forest Reserve Act. And, under auth-
ority of yet another rider, ﬁassed June4, 1897, the General Land Office
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 Divisgion in 1898 to organize the New
York State College of Forestry at Cornell University. The first college-
level school of 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 the practicality of scientific management,
including clearcutting. His intentions were anathema to many migzguided
forest enthusiasts, who equated use (cutting) with desecration. ICriti-
cism by wealthy and influential adjacent 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 the Governor.

While at Cornell, Fernow found time to'publish his Economics of Forestry.(f?ﬂi}‘
Y w4073
He also started the ForesﬂrQuarterly,Alater to become the Journal of Forestry 1
)

A
| and for many years, the only technical forestry journal in the country.

(79
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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

* 9

in the United States at the Massachusetts Agricultural College in 1887.

('L’L‘J“" S tefus -
Fernow, however, was not so convinced,of the }ueare’of forestry in the

A< 1
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United States as to recormend ;Eyas a secure pr0f25510n to be undertaken.ky' f‘e
T /‘1"7‘7( : g T ..,,;)“l,‘-'_,f [mf’ﬂ rg;“f-‘r\,,, v e
.bngxzoung msgg ~to—tha~£utumas This was the advicé he gave MECRSS

the young Gifford Pinchot, future forester and conservation leader, who-
ed

whopwasnto;:ecallmEeraostuehastsighﬁ?ass.

The four years following his departure from Cornell, Fernow worked as a

consulting forester, His work took him to Canada and Mexico. In 1907,

he was invited to organize a department of forestry at Pennsylvania State

College. Lectures in forestry had been offered at the college since 1889

- a
by a Professor William Buckhout but forestry as a profession was not éh‘%ght.

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 the University of Toronto, Canada.
Forrthe 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 Strset. He was a member of Comservation Commission of éanada 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 in Canadian 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 the professional organization, the Society of American For=-
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Fernow's last years in retirement were spent in writing and corresspon=-
dence. A host of honors and recognition were conferred upon him including
d{fl: tthﬂohii-n award, Our first professional forester, Bernhard Fernow,
/ﬁj Q_. passed away February‘ZEQ 1923 but thléxtrue pioneer of American Forestry"

hF

19 %7') 1lived to see his profession take root in the consciousness of a new land.
o
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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.

MaRry Jean CLEVELAND

American Men of Science ( The Physical and Biological Sciences), 10th ed., 1955.

_FERNOW, 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 Hanpver-Muenden
Academy and was licensed in 1869; University of Wisconsin, LL.D.§ he
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
. large private forest in Pennsylvania and became active in public
_ [ forestry causes, and from 1883 to 1895, he was alsojsecretary of the>
" American Forestry Association. In 1886 he was appointed chief of
the Division of Forestry, United States Department of Agriculture,
and served until 1898. He was largely responsible for the law of
1891 that authorized the President to set apart portions of the
timbered public domain as forest reserves; this was the basic act
from which the present national forest system evolved. As chief
forester he laid the foundations on which were built the present
organization of the United States Forest Service. In addition, he
created an intelligent public interest in forestry and in the need for
education and research. From 1898 to 1903, he was director of the
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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Fisher

In 1902, while at bomell, 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.

'ed Wy

Dictionary of American Biography. 1931.
Journal of Forestry. Obituary, 21:306-37. 1923,

Henry CLEPPER

Ropcers, ANpDREw DEnny, 111, Bernhard Eduard Fernow: A Study of North Ameri-

can Forestry, Princeton, N.J.: 1951.

SHER, JOSEPH LYMAN

(1914- )

Bori\January 11, 1914 in Pawtucket, Rhode Island. Bowdoin Col-
lege, B.3»J935; Harvard University, M.A. 1938, Ph.D. (economics)

1947; Geor
He taught econo
1943, he was a planni
Planning Board, in field office

Washington University, M.A. (education) 1951.
tes at Allegheny College, 1938—40. From 1939 to
echnician with the National Resources
d in the latter year was an econo-
mist with the Department of Sta
194346, he was instructor in economic

then was economist and executive officer of the
Advisers in the Executive Office of the Preside

After service in the Army,
Harvard for a year,
cil of Economic

1947-53.

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

|




Chief

Early history of Forest Service, or forestry work in USDA

August 15, 1876, Dr, Franklin B. Hough (pronounced Huff) was
appointed to conduct forestry investigations. In 1881, the office
was reorganized into a forestry Division. Two years later, in

1883, Hough was succeeded by Nathaniel H, Egleston.

On March 15, 1886, Dr. Bernhard E. Ferncw became head of the Forestry

Division, and remained so for 12 years,

On June 30, 1886, the Division was given permanent statutory rank.
The new Chief of Division, in his first annual report, made this
significant declaration:

It is not the control of the government over private property,
it is not the exercise of eminent domain, it is not police regulations

.

and restrictions that have produced desirable results upon private
forestry abroad, but simply the example of a systematic and successful
management of its own forests, and the opportunity offered by the

government to the private forest owner of availing himself of the

advice and guidance of well-qualified forestry officials.

(187%)

Twelve years 1ater,4Gifford Pinchot became head of the Division.
On July 1, 1901, the Division of Forestry became the Bureau of

Forestry.



Bernhard Eduard Fernow (1851-1923)
America's First Forester
Third Chief of USDA Division of Forestry (1886-1£98)

Founder of First Forestry Schools in United States and Canada

Bernhard Fernow, a German native, was the first professional 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.
Fernow married an American girl and emigrated to America in 1876. In 1878 he
became manager for the Cooper Hewitt 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
with the American Forestry Association. He served as secretary of the
Association, as the combined group was named, from 1883 to 1895, as chairman
of its editorial committee, and in other positions. President Grover
Cleveland made him Chief of the Division of Forestry in the Department of
Agriculture in 1886. He quickly assembled a qualified 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

first 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 govermments 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).



Bernhard Eduard Fernow - 2

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 Adirondacl: Forest Preserve and
the New 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 laws for
fire protection and setting up State forestry agencies. Fernow's attempt to
comhine practical commercial forestry on a demonstration forest in the
Adirondacks with his forestry school at Cornell led to a dispute with
influential owners of neighboring estates who succeeded in closing his school
in 1903 by persuading the Governmor to veto its appropriation. From 1903 to
1907 Fernow was active as a consulting forester in the MNorthwest, the South,

Cuba, and Mexico.

Fernow started the Forestry Quarterly in 1902 and was its editor until its

merger with the Proceedings of the Society of American Foresters (SAF) in

1916, whereupon he became editor of the combined publication, the Journal of

Forestry . Fe wrote three books which 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 Park (1910). He served as president of the

SAF in 1914 and 1916, and wac made a fellow in 1918. He helped organize and
wvas first president of the Canadian Society of Forest Engineers in 1908, and
after 1910 he served for 13 years on the Canadian Conservation Commission. He
led a drive for more parks, reserves, and research, and for better forest fire
control in Canada. He was elected a vice-president of the American

Association for the Advancement of Science in 1895. He received
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honorary IL.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 Who 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).

Harold K. Steen, The U.S. Forest Service: A History (1976), pp. 23-48.

--Frank J. Harmon
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CHAPTER II. THE WATERSHED OF THE NINETIES

Th1ﬁ18605 wos a watershed - the Homestead Act, land grants to
transcontinental railroads and institutions of higher learning, and
creation of the Department of Agriculture. So was thqﬂ18905.
Americans were interested in reform - 'restless, full of questioning."
Prior to the nineties, America was predomin%tély agricultural but by
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, goxfia 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.!® It was at the fair that a 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.a'

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

-1-



how key American traits were 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 economy, their politics, their daily lives to life

in a closed-space world."j‘ For sure Americans saw free land

becoming a scarce commodity; look at the pandemonium surrounding

opening the Cherokee Strip 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. Fernow
manned the station for his agency. As chief of the Division of Forestry,
United States Department of Agriculture, Fernow chatted with visitors
about forestry - developing and teaching forestry as a science was the
overall 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,

they were correct.h'

Bernhard Eduard Fernow replaced Nathaniel Egleston as chief of
the Division of Forestry on March 15, 1886. On July 1, Congress gave
full statutory recognition to the division; no longer would it exist
at the whim of the commissioner of agriculture. Although Congress
provided stability, it was atiil parsimonious - the State of New York
had appropriated $15,000 for forestry that year, recognizing the

efforts of Hough and others, but funds for Fernow's federal agency



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 celebration.-accompanying
Richard von Steuben, descendant of General von Steuben, who had
participated in the defeat of Cornwallis at the Battle of Yorktown.
Holder of 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
‘associating with both Hough and Egleston for these events. Fernow's
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. 'We have been and continue to be on the best of

terms."s'

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 notorious Timber and
Stone Act. These benign conspirators sold their claims for a modest
sum and went about their business. A year before, Sparks in desperation,
had suspended all entries in order to gain control of the rampant land

fraud. One of his agents reported that the going rate for dummy

entrymen ranged from $50 to $125— you could buy a witness for $25.



The same agent estimated that three quarters of the claims filed with

him were fraudulent; a more optimistic colleague guessed that 50 percent

was a better figuro.s'

As Land Office staff watched reports of fraud and depredation pour
in, seemingly without end, a pattern 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.’*

Not everyone was complacent about timber land problems; efforts for
corrective legislation continued. One of Fernow's first assignments
was to draft a bill for Senator Eugene Hale of Maine. As was frequently
the case, Fernow acted in his capacity as an officer of the
American Forestry Congress, not as chief. The bill managed only to
elicit opposition_ipgtea@ of support. Kansas Senator Preston B. Flumb,
usually a friend of forest protection, objected having the bill referred
to the Committee on Agriculture and Forestry. After all, the bill did
provide for creation of a commissioner of forests in Interior. Fernow
probably was little concerned about which committee heard the bill;
he saw the difficulties involved in getting control of the forests away‘
from the General Land Office and assessed the administrative capability
of his department as inadequate for the management task.a' 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
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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 roservations.g' 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

adequate congressional support was lacking.l ‘ The Department of the Interior
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,
Protechng
Congress almost accidentally made a major advance towarqnforest lands.
Much of the original documentatioiﬁhas been lost, if it ever existed,
for what is now called the Forest'ﬁbserve 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.ll' The reservation clause had a
lengthy list of precedents but in the main it began two years earlier.
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 advocating adoption of an efficient forest policy. The -

president was cordial but took no noticeable action. The following year,

after Fernow's prompting, the American Association for the Advancement
of Science memorialized Congress to make reservations and provide a
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commission to administer them.la'

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 ?bwell dominating the
meeting, trying to convince Noble "that the best thing to do for the
Rocky Mountain forests was to burn them down." Fernow used the brief time
remaining to impress the secretary of his responsibilities to protect I
the public domain.lB' That this meeting with Secretary Nohle took
place is well-documented, although accounts vary as to what actually , = ho
transpired - who said what. Fernow insisted that as a result of the“‘ |
meeting Noble personally intervened with a congressional conference
oommittee at the eleventh hour to get Section 24 added. One scholar,
however, casts doubt upon Noble's specific role and whether Fernow

was even aware that the amendment was under conaideration.lu'

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 deviation
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.scr;es of land laws.
Debates in Congress on this subject had been common during the 1880s.

Mark Dunnell, who 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

he g:;a;;f:oduced in the House, was one of the laws scheduled for

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.lG' In retrospect, Dunnell's tactics

at least assured that his 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 exerc1sing his new powers.
He first set aside the Yellowstone National ParkAReserQ;. by the end of
1892)moat1y to protect water supplies, he had created fifteen reserves
containing over thirteen million acres. President Cleveland added five
million acres more |- then he stopped. Until Congress provided the means
to protect the forest reserves, thwould 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 his 1891 report, the General Land Office commissioneff
pointed out the need for managing the new reserves, as did the
American Forestry Association and others. Secretary Noble, "urgently
recommended that Congress take proper action to have the reservations...
established as national parks'" or to be granted to the states for public use.
 ﬁe was supported by the Géneral Land Office commissioner, Thomas H. Carter.
The American Forestry Association, having made detailed\recommendations

for areas to be reserved, asked for '"a wise and just system" that would

be scrupulously and rigorously enforced. The conservationists feared
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that the administrative procedure of requiring cutting permits from
the ILand Office would do little to protect the reserves. At the
same session of the forestry association, Fernow read a paper entitled,

"The Proper Administration of Forest Reserves."l?'

When Grover Cleveland returned to the White House in 1893 after
a 4-year absence, he named Hoke Smith as his secretary of the interior,
bringing a mind more imaginative than Noble's to that office. Smith
had actively sought the appointment, and Cleveland, with some miséginga,
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.la‘

There was broad support both within and without government for
legislation to deal specifically with administration of the forest
reserves. Within two weeks of the 1891 law's passage, Fernow was
advising that his agency would cooperate with the American Forestry
Association on implementation. He saw need for data on proposed
reserves and new regulations for the Department of the Interior to
regulate timber cutting. In his annual report, Fernow explained that more
national parks were not the intent of the law; the goals were protection
of public property and production of revenue. He reminded his readers
that the Division of Forestry had no jurisdiction over public forests,
the General Land Office administered what regulations there were.

Fernow also supported Cleveland's nomination of J. Sterling Morton to
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be Secretary of Agriculture. The secretaries were f:fquently presidents
of the American Forestry Association, Morton was no exception. He had

acknowledged prior to his senatorial confirmation that as secretary
19.

he could do much to advance the interests of forestry.

Senator Algernon S. Phgilcack.D chairman of the Committee on Agriculture
and Forestry., introduced a bill "For the Protection and Administration
of the Public Forest Reservations' in March 1?92. 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 1355.20'

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 1893. 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.;‘Tha Department of the Interior would administer

the reserves.al'

McRae had support from Secretary Smith, Fernow, and the American
Forestry Association. Opposition was western, both for opening the
reserves tologging, thus jeopardizing water gupplies, and for impeding

the miner and stockman. There was strong sentiment for providing free
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timher to settlers; sales would be a dangerous precedent. McRae revised
his proposal and brought it back to the floor of the House, this time
with 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 mining on the reserves,

ending western opposition. The 159 to 53 vote reflected strong western

aupport.az'

When HR 119 was referred to the Senate, Henry M. Teller of Colorado,
who had been secretary of the interior iﬁ.1882-1885, substituted his own
version. Teller wanted to limit the requirements for reserve creation
to water protection only;)Fimber supply was not a proper justification.
He moved his proposal quietly through the Senate, but the two bills
died in conference.aB' Although Congress would eventually adopt
the main feature of McRae's proposal, it would happen by less straight-—

forward means.

As early as 1889, the American Forestry Association ;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, It 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.
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 nt was an eminent botanist, and Gibbs was president

of the National Academy of Science. The trio decided to use the
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whiih was
organization to bypass Congresa,ﬁreluctant 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."zs‘

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 instrumental 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

of 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, s0il, and water, and what specific
legislation was needed. Gibbs explained that the assignment was the

largest the academy had every received from the government; the report
my
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would be impossible to complete before Congress adjourned. GCibbs 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 $25,000

appropriation, the commission headed west to study the forest reservea.a?'

—

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,

28.

Pinchot's disenchantment grew.

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 Californian regreﬁéd that
the group had been unable to see examples of major flood damage in a
reservoir. With sarcasm, Fernow explained that the committeemen had

"Ymagination 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

=-12=



creation, having written the letter for Hoke Smith's signature. He pointed
out that this information was an "inside history" of the executive committee
of the American Forestry Association. ''Nevertheless, I have been neither
consulted nor in any way asked to contribute my share, nor recognized

in my existence as the representative of the Government on this questim."
But, he philosiphized, '"Such is life, and such are people." What counted

to Fernow were the ultimate results.BO'

As the study neared completion, interested citizens asked
Fernow what the report would say. To one inquiry, he wrote that the
commission had left him "severely alone.'" To another he explained that
he had no indication of content, even though he had asked for information ,
Fernow expected, however, that the recommendationgrwculd not vary
much from the programs advanced Ey the American Forestry Association

over the years.Bl'

But it did. Fernow and the American Forestry Association had
accepted the political realities of western 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 immediate creation
of thirteen forest reserves covering 21 million acres. Gibbs'
letter of transmittal to President Grover Cleveland suggested that
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.sa‘

Furor indeed. Cleveland exercised his authority under the 1891
law and created thirteen reserves. Five days later, Fernow wrote

NAS commissioner Arnold Hague that he was not surprised 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."BB'

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

: b,
an antagonism as we have never had before.">

Typical of western outrage was a Seattle Chamber of Commerce
memorial to Congress. The northwesterners fumed that they were
being treated as a ''mere dependency' and their further economic
development was being prohibited by the '"gratuitous suggestions of
three irresponsible strangers [ﬁAS committeél, after a flying visit
of a couple of days..." The whole episode was a '"galling insult to
[ouﬁ] local sovereignty.'" Pulling out all stops, the chamber raged
that "...King George had never attempted so high-handed an invasion

35.

upen the rights..." of Americans.

Buried under an avalanche of similar protests, congressmen
moved to appease constituents. 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
conference committee to insert an amendment giving the seéretary

of the interior authority to establish a division to protect and
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manage the forest reservec; management included the right to sell
timber, something he had tried for years to achieve. The effort
was only partially successful; President Cleveland refused to

sigh the bill because of other defects.36'

Secretary of the Interior Francisfleft us with his recollections
of Cleveland's refusal. The appropriations measure cleared Congress
and arrived at the White House on the day of McKinley's inauguration.
The president asked each member of the Cabinet to comment, in order
of rank. Francis was second to last, being senior only to
Secretary of Agriculture Morton. When his turn came Francis pointed
out that the measure revoked the proclamation that had created
the 21 million 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.">’®

Cleveland's pocket veto of the appropriations measure left
the government without funds for the 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
R;chard 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 Cleveland's 'Washington
Birthday'" reserves, but Charles D. Walcott of the U. S. Geological

38.

Survey won him over.

Walcott persuaded Pettigrew to sponsor an amendment to the
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modelling it after McRae's much-battered HR 119. The amendment
specified the criteria for reserve designation - water protection
and timber production - and excluded mineral and agricultural land.
Also, settlers could have free timber and stone. Walcott convinced
Pettigrew to add another clause, suspending the new reserves for
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,

39.

within nine months, to other parts of the public domain. 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.

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.ko'

The Pett%grew amendment to the Sundry Civil Appropriations
bill won handily in the Senate, with strong ffffﬁrn backing. That
the measure was favored by opponents of conservation probably
resulted from western concern over unmanaged, locked-up reserves.

Now that the 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, 189?.h1'

Thus the third major piece 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 congressional 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-r;vised
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 Statesj..."
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 authorizea. Timber selected for sale had
to be appraised, advertised, sold at or above appraised value,
"marked and designatea" prior to cutting, and supervised durihg
cutting. Within three weeks, field agents of the General Land

Office had been instructed how to proceed under the new 1aw.42'

Two.of the most important legislative events in the history
of the Forest Service took place during the waﬁérshed 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 dc so, however, would leave an unbalanced
view of Forest Service history. As a matter of fact, most qfﬁthe

agency's energies were devoted to non-legislative tasks.

Hhen 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, statuiq_itory status. But status was not full recognition of
importance; as we have seen New York State had appropriated
$15,000 for its 1886 forestry efforts, but Congress set aside only
$10,000 for Fernow's use. Inadequate financial ressurceswere
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 pcéition "after all."

For ten years he had worked at a variety of consulting 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 gathering information on federal timberlands in Colorado.

43,

Fernow wanted a map, too.

Fernow furiously scrounged forestry literature for information.
Writing to V. M. Spalding that he had been in office only three days,
Fernow explained that he wanted to 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

travel expenses.kh' g \

Fernow's hurried efforts produced a sound statement of forestry
principles. He made the usual references to the 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 forests would ultimately

L"S:

share the same fate. 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 - the interest. Overcutting
occurred when the resource base [capitaﬂ 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 to exhaustion.u

Fernow perceived overcutting as unnecessary as well as

undesirable: Oversupply of lumber was the problem; solve it and
N

the threat of exhaustion would disappear while the lumbermen's
profits would increase. Utopia? Not at all. Railroad land granté
had made available vast amounts of low-cost timberland for speculative
purchases. The fbod 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 lumber 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."u?'

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 tracg) obviating a potential need for
government force.uS' 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
ag;iculturq proposing changes in the division's organization,
which by now had statutory permanence. He listed Egleston and

Best as his assistants and eight clerks shown on the division roster.
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He complained that six of the clerks were not under his jurisdiction,
one was sick, and the eighthonly worked part-time. TFernow 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

f

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 typewriter. Small wondqrf

at his wish to be rid of the lot.1 He also asked that either Best

or Egleston be removed; he didn't care which.kg'

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 potanist clerk would be paid 3900
per year. His total budget was $8,000; $3,500 for the division
headquarters and $4,500 to support special agents studying western

50.

forests.

Fernow divided the work of the division into four categories:
general and sggfisgigal, g;pnomical. forest bqtaqy, and forestgy
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 the 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 thirteen timber types or species as deserving
investigation under biological studies; commercial value was
obviously of prime importance. Finally he proposed to publish

manuals on tree seed, nurseries, and thinning, which he thought



would be "exceedingly valuable'" for educational purposes. All
totalled, an ambitious program for a division with an $8,000
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 the 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.

fe——

#Fernow proposed a definite policy. believing that reforms
were urgently needed:n To him, éhe forest was a valuable national
property exposed to ";eckless 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. Certairly
as a straight business investment the government could well
afford to set up an effective management program - a program he
modelled after his earlier Prussian experience. First, withdraw
all forest land from sale. Land found suitable for agriculture

could be restored, later. Second, create an enforcement bureau

in the Department of the Interior, probably in the General Land Office.
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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 central office; staff would
be required to make field inspections at least once annually.,
Timber prices and sales would be based on local conditions and

local demand should receive "primary consideration."sa'

Fernow made little headway reforming either Interior or inspiring
his own Department of Agriculture. He sadly came to the conclusion
"that under present oonditions 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

53.

judiciously suggest'" a correct management system.

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 the farmer who owned
a small woodlot. Fernow told his audience that the individual}would

show little concern for forest destruction in general; whatever message

‘was used it would have to deal with[ihe 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 "gompetent plain-spoken man'" to address the farmer

face to face. Fernow encouraged the association to raise funds in
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order to support "travelling teachers.'" He predicted that the teachers
would build support forremedial forestry legislation, needed in
5‘*-

Pennsylvania 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 31,500 per year. Fernow was especially
pleased with his new assistant, George Sudworth, and he recommended
giving him a 20 percent increase in salary. .Considering his earlier
anguish -Aa marked improvement in Fernow's peace of mind over the

i 55.

previous year. ‘He then told Assistant Secretary of Agriculture
Edwin Willets that the Division of Forestry 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

lifgr the first forest reserves would bQ established, or he might
have pressed the justification for his arency to manage forests
with more vigor. Instead, he seemingly resigned himself to his
educational fate and delineated for his superior how he gathered
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forestry information and which groups used it.

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, ;Egause of his
-1gﬁfff§t_ip 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 io 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 or its work received
less than praise. One critic's name was "Burnt intc 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 the relation
between forests and climate, soil, and water was little proven.

He added that forests, although diminished from the original
jamount, were growing faster than they were being cut. To him the
"'laissez faire' poliéy seems to be the best." Public interest in
forestry should be limited to improving transportation systems

58.

to aid forest commerce.

Fernow was aboard the steamship Allep , 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 counter-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 discouraged that a man

in high position like Gannett would ignor their responsibility for



careful reporting and dismissed the geographer's preference for 'laissez
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faire' government as unwarranted.

The two had quarreled before. Fernow was disappointed when
Ga.mett failed to utilize fully the resources of the 1890 census in
gathering forestry statistics. Charlés Sargent had made an impressive
contribution to forestry in the 1880 census, showing the potential
of the national inventory at the beginning °f,E?°h decade. Their
spat continued when Gamnett's Division of Geography and Forestry
acquired functions overlapping those of Fernow's agency. Resolution
of differences between the two departments occurred after Fernow

resigned his post; his successor was a great fan of Gannett.so'

Not all of Fernow's problems were external. His Prussian tempera-
ment and scientific training.made it difficult for him to accept the
i‘I RO
indignities of bkeing a minor bureaucrat in-a department that did not

achieve’ cabinet status until 1889.

Secretary of Agriculture J. Sterling Morton sent a memo to all
of his division chiefs, instructing them to keep a daily time record
for all employees and submit it to the chief clerk. Absences, the
the secretary ordered, were to be charged to annual leave. He added
that "fabrication" would result in dismissal. Instead of assigning
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 ne could spare to

his work. Fernow believed the secretary's suggestion that a chief
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might 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 subordinate 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
subject to the dictation of any indiscreet under&!@ng that may from

time to time be invested with such unheard-of authority."sa'

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 confidence 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 surely he did not mean to "degrade"
him and "thereby compel the retirement'" of Fernow and other division
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 forzster let the matter
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rest.

The chief clerk of the Department of Agri-ulture continued to

plague Fernow, Noticing a smaller than usual paycheck, 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 Aﬁt the proper forms, he could collect

his back salary. Unfortunately for Fernow's beseiged ego, the form
had to be submitted to the 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 returned 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 clérk deal with Fernow directly. In a terse
ultimatum, the clerk gave Fernow one déy fo.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

for your resignation."Sh' 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

began his term as chief of the Division of Forestry by inviting men

dready engaged in forestry studies to participate in the federal program.

In addition to the work accomplished by these field agents, Fernow F

and his staff produced many worthwhile contributions. To use his

own.terms, during Fernow's twelve year administration,the Division of
Forestry published approximately six thousand pages of technical material
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for a total appropriation of $230,000. This figured to be about
2L dollars per page; not a bad price considering the values involved,

calculated Fernow.ss'

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
several monographs, t}mbpr physics - the mechanical properties of 7
wood, a favorite of Fernow = occupied many pages of the six thousand\§
total, fo;est conditions in several states or regions, growth
characteristics of severa17§reg species, as well as many miscellaneous
guides for farmers made up the remainder. Despite its small size,

the research program received popular support; divislon files contain

thousands of requests for information or copies of publications.

. Ah:q? " Railroads in particular appreciated the research results
and provided free passes for Fernow and his staff to travel on official
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business.

Within the Department of Agriculture, however, all were not
satisfied with Fernow's accomplishments. Over the years he had been
saddled with secretaries disinterested in substantive investigations,
preferring instead that the Division of Forestry send seed packets
to mollify congressional constituency or engage in rainmaking
experiments. Fernow's timber testing studies, conducted painstakingly,
brought criticism because he published only after acquiring large
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

5
"impractical experimentation," ex-secretary Morton concurred. jge

belittled the efforts by saying, 'The world was not asleep on timber A P

tests until awakened by Fernow and [g.B] 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

A\
tree-planting research. | Then Morton jibed Fernow directly by referring

to him as one who was/;;resumed 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 apologize. Receiving
none, he knew "what to think of you and this, I suppose, ends the
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matter.

Fernow received a further slight when he summarized the efforts
" of twelve years. In his letter of transmittal, the new secretary of
agriculture, James Wilson, 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 that his assistant, Charles Keffer)
would 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 Fake the timber physics work with me and I hope by and by it will
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thrive to the glory of another institution than the one inwich I

have tried in vain to bring it to recognition.u7

Fernow began the first professional forestry school in America
in the fall of 1898. Within a few years, controversy prompted the
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 the Proceedings of the Society of American

Foresters to become the Journal of Forestry. Fernow was editor=in=-chief

until 1923. 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 o)

replaced. He also wrote Care of Trees.7l'

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 at the hands of those

who wished to give his successor credit for nearly every early

-31=-



advance in American forestry. Pinchot, himself, contributed significantly
to Fernow's diminished reputation. At his retirement, Fernow must

have been pleased to receive widespread praise. Two letters in

particular were especially apt: "No other man has been such a potent

force in the advancement of forestry in this country and the wonderful
foundation laid by you will always endure.'" From a fellow imigrant

whom Fernow had fosfered. '"fou have been more than a teacher of forestry;

Bl

eseyou were a leader of life. Fernow died on February 6, 1923.
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