A WORKING PLAN FOR THE WHITE RIVER DRAINAGE
DESCHUTES BASIN

OREGON NATIONAL FOREST.

Seminar Report in Forestry 509
by

Hans W. Looff

June 1, 1916.




A WORKING PLAN FOR THE WHITE RIVER DRAINAGE.

General Description

The White River drainage basin lies in western Wasco County,
in Oregon, on the east slope of the Cascades. It is really a
plateau, ranging in elevation from 2500 feet to 5000 feet.

It is cut up by several small streams all radiating from the
direction of Mt. Hood. The most important of these are: White
River, Badger Creek, and Boulder Creek. All of these streams have
cut deep gorges which separate the srea iptc distinet physical divi-
sions.

The soil is volecanic ash on the lower levels, and well suited
to agriculture where irrigation can be practiced, but not many irri-
gation projects have been completed as yet. Large smooth boulders
deposited here and there bear evidence that at one time the glaciers
from Mt. Hood eitended far down and covered part of the area.

Less than 10 per cent of the area is true agricultural land,
about 15 per oenf grazing land, and the rest is forest land. The
open prairies along the east boundary, when too rocky for agriculture,
make excellent spring grazing for horses, cattle and sheep.

The nearest railroad runs up the Deschﬁtes'River Canyon, over
forty miles to the east, and really does not affect the administration

or development of the forest.



Nearly all of tﬂe agricultural soil is settled, but probably as
some of the forest is cut off, more will be taken up.

The principal industries are ranching and grazihg, while lumber-
ing plays a minor part. There are, however, several small mills
which produce enough lumber to supply the local demands. Most of
the timber cut is from private holdings, and no silvicultural system

of marking has been practiced.

Timber

According to the best available estimates the 155 million feet
of timber on the area is made up of yellow pine, 80 million board
feet; Douglas fir, 60 million board feet; white fir, including Abies
grandis, nobilis amabilis,'15 million board feet. | Of the trees in-
cluded under "other species," westérn red cedar, western hemlock, and
western white pine are the most important.

The topography of the area divides it naturally into two parts,--
the Badger basin and the White River plateau. The stand of each of

these is given in the following tablé:

Stand of Timber on the White River Basin, by Divisions.

Badger Basin White River Plateau
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Forest Iypes.

The traveler through the timber in the White River Basin will meet
three broad forest types: (1) Yellow Pine, (2) Douglas Fir, and (3) Sub-
alpine. Below 3500 feet, he will encounter the yellow pine type on
the south slopes and benches. Here the traveler will pass through a
forest which, while rarely pure yellow pine, often is nearly so, espec-
ially on the slopes, benches and flats. Douglas Fir, White Fir, In-
cense Cedar, Western Red Cedar, Lodgepole Pine, and Western Larch, are
usually present in mixture, though one or more may be absent. The
stand on the type is comparatively open, and the forest floor is dry,
though in placeé a heavy cover of snow brush, and in others manzanita
and chinquapin, tend to retard evaporation.

The yellow pine is best developed where it is most nearly pure;
that is, on the lower slopes and benches. The best stands of yellow
pine are found in low valleys, on benches, and along eastern and southern

slopes.

ir the traveler should emerge from the yellow pine type near the
edge of a maéih, or on a dry flat at a higher altitude, where fire has
destroyed some other stand, he would most likely find himself in the
lodgepole pine type. This might even be considered as a sub-type to
the yellow pine type. Lodgepole, however, is found on a variety of
éites. It grows on dry soils, where nothing else but yellow pine

seems able to maintain a foot hold, on slopes, on the higher interior

plateau, and on benches. It is also found along streams and on the



edges of lakes and marshes, where the soil is too dahp'to permit other
' pinés to enter into competition with it. The stand on the type is one
bof pure lodgepole, usually a closé thicket of slender poles. The
forest floor is either comparatively bare or covered with a scanty

mat of twigs and leaves. At first sight the type seems in many places
to be encroaching upon the yellow pine, but though it has come in on
the yellow pine type after fire, the latter, if fire is kept out in

the future, will gradually regain the groun&.

Climbing higher, the traveler 1éares the yellow pine and lodge-
pole and enters the sub alpine type. This he will find, in general,
covering the higher peaks and mountain passes. Of the spruces which
compose it, noble fir, white fir, mountain hemlock, white bark pine,
and Engelmann spruce are characteristic. These are mixed in vary-
ing proportions according to altitude, exposure and soil. In exposed,
thin-soiled situations, white bark pine constitutes a major portion
of the stand, mixed with mountain hemlock and noble fir, and forming
what might be considered a subtype. These areas are comparatively
small, however. Noble fir is found in a large body on Boulder Ridge
at an elevation of about 5000 feet. White fir grows over a large
portion of the forest, but is chlefly characteristic of the subalpine
type. It is very susceptible to rot, and is not wind firm. It can
be used for box boards and rough lumber, and as it becomes better
known more important uses may be found for it.

Because of its adaptability to a variety of soils it is likely

to supplant the more valuasble species in the stand. Mountain hemlock



is met with throughout the types in the Cascades. Engelmann spruce
is found chiefly in draws and upper canyon bottoms and along a few
marshes and streams at high altitudes. Western white pine grows

in mixture with the firs on the upper eastern and western slopes at
comrératively high elevations. Over most of the type the traveler
will pass beneath a dense leaf canopy, among large, clear boled trees,
with an understory of chinquapin, yew, vine maple, and other shrubby
trees and a mat of fernsrand other plants. Humus is deep, and the
soil moist except late in the swmmer and on the lower yellow pipe
levels.

Beyond the yellow pine type on north slopes and ridges on the
higher elevations the traveler enters the Douglas fir type. This
covers about one tenth of the area at altitudes ranging from 3000
to 4500 feet . |

White Douglas fir is not as valuable as western yellow pine; its
abundance on the area makes it valuable. On the forests of the Cas-
cades as a whole, Douglas fir is the most important timber tree.

The stand on the tyﬁe is never pure Douglas fir, but contains varying
amounts of yellow and white pine, hemlock, lodgepole pine, white énd
noble fir, and sometimes Engelmann spruce. In many places Douglas
fir far oﬁtnumbers the other species; while in others white fir leads.

The Douglas fir type contains the densest stand. It never has
the open aspect of the yellow pine type. Except where the heaviest
stands of mature timber shade the ground, there-is a good undergrowth

of many species of shrubs. Humus is fairly abundant, and, where fire



has not run over the ground for a hundred years or more, it is from
three to five inches deep. . .

Besides the species mentioned under the different types, other
species'will be found here and there. Incense cedar in its most
northern range is scattered over the lower slopes. It never grois
in pure, but holds a subordinate position in mixed stands of other
species, on the drier scils. Western red cedar is found almost in
every swamp and stream, and is very.valuable forvposts, especially
when fire killed, since in that condition it is more durable in con-
tact with the soil than when green. 7§bstern hemlock is found along
the upper headwaters of the White River; western yew in the dehse,
moist forests at high altitudes, where it is usually low and shrubby,
but highly prized for posts; willow,aspen, cottonwood, and alder along
streams, lakes, and marshes at medium altitudes, the last three find-
ing use as fire wood; and here and there throughout the forest single
individuals and small bodies of alpine, amabilis and grand fir.

Black cottonwood, populus trichocarpa, is found along some streams,

with long clear boles, and is well suited to the manufacture of lumber.

Insects and Diseases.

Over the whole White River Basin about 60 per cent of the timber
is mature, while much is fire scarred and dying. Bark beetles, Den-
ag )
droctonus ponderosii, are at work in the yellow pine throughout the

forest, and during the past twenty-five years have done much damage



to thé standing timber of that species. On the area included in the
White River Basin, approximately 25,000,000 feet of timber has been
killed during that time. Many of the older Douglas firs are affected
by a dry rot which appe‘a.rs as white flakes or short streaks throughbut
the grain. This is especially noticeable in the vieinity of Keep's
Mill and Camas Prairie. As a rule this starts from the réots or a
wound at the base of the tree, and exténds upward, so that while the
first two or three logs may be affected, the remainder of the tree is
sound. White fir is es;;aéially sﬁsceptible to decay, and many trees
abovev 40 inches in diameter are so rotten as to be valueless even for
cordwood. /

In the éedar a fungus disease, known as pencil rot, is very com-
mon. White pine is peculiarly free from insects, probably because
it is found only as 1éolated individuals and small stands, but it
is often injured by wind shake. Tremetis pini, a fungus attacking
yellow pine, is found here and there, but owing to its unimportance
scarcely needs mentioning.

Mistletoe, Ra‘zomnofskya robuata, is a serious menace to western
yellow and lodge pole pine, and in some places 30 per cent of the

timber has been attacked. The mistletoe usually starts in the forks

of the lateral branches, and spreads as the tree grows, or it may
even infect seedlings. The seeds of the mistletoe, which are sticky,
afe formed in the summer and ripen in the fall. When the seed cover-
ing bursts they may be shot from 5 to 20 feet, and often adhere to

the bark of the trees, soon developing roots which penetrate the cambium.




Saplings attaoked by mistletoe are deformed. Some of their
branches are killed outright, their height and diameter growth is
stunted, and the seed crop is lessened. In case of a severe attack
no seed is produced. Sometimes when a host tree is weakened, the

mistletoe may die from lack of nourishment.

Damage by Grazing.

Demage to seedlings and saplings from uncontrolled sheep and
cattle may be'exoessive. When the range is over stocked, caﬁtle
trample and injure seedlings, particularly in the viecinity of water-
ing places, while saplings are occasionally horned and tﬁe bark
partially rubbed off. If grass is scarce sheep nibble small seed-
lings, and when close herded, as in crossing regular drive ways,
trample reproduction. Over extensive areas, however, grazing is very
beneficial in lessening the fire hazard by kiiling the underbrush
and breaking up the thick mat of twigs on the forest floor.

The value of properly regulated sheep and cattle grazing in
securing reproduction is recognized, because it prevents the forma- .
tion of a heavy mat of grass, and loosens the soil so that the seed
can germinate. Grazing before a reproduction cutting is beneficial,
but after seedlings have come up, and before they are firmly estab-

lished, it should be restricted.

Lightning.
As a result of severe thunder storms during the summer months,

the damage to timber is considerable. Trees are rarely killed out-



right, but lose a strip a strip of bark from 6 to 10 inches in width,
circling the trees spirally. Occasionally, however, trees are killed
when struck. Even if lightning-struck timber remains standing, there
is a considerable loss in quality if not logged off in two or three

years. Lightning scaré may develop into serious rot.
Fire.

Because ofrthe open eharactar‘of the stand and the fire-resisting
bark, often thrae.inches-thick, the actual loss in yellow pine is less
than with the mbre.gregérious species. A crown fire in mature stands
is almost an impossibility, and in a ground fire'in the virgin forest
young saplings often escape complete destruction, though with a fair
wind on a stgep slope destruction of seedlinés and saplings is often
complete. It is after logging that the damage from fire is greatest,
on account of the inflammable and unburned brush and slash. The
butts of mature trees are often fire-scarred, but ordinarily this does
not result in either death or decay. Sometimes, however, they are
so weakened as to make theh susceptible to serious insect and fungus
gttacks. Even in the case of very serious fire scars, the butt log
is usually sound, and much of the scar eliminated in the slab. Dur-
ing recent years the yellow pine type has been heavily grazed by both
sheep and cattle, and in consequence the grass is kept short, and the

damage from fire very much reduced.



Fires of 1915.

During the fire season of 1915, eight fires occurred,all of which
were small and unimporté.nt except one on Bonny Butte which covered
about 2,000 acres. The seven smaller fires occurred close to the
settlements in the yellow pine type, and the damage was confined large-
ly to the reproduction. The average size of the burned-over areas
in each fire was about 20 acres.

While the g:reafest damage was done in groups, since there the
fire seemed to bu;;'n with the greatest inténsity, it was seldom that
all the trées in any group were killed. A few trees with diameters
from 6 to 10 inches, and even up to 20 inches, had been killed, but
none of a diameter above 20 inches. The injury to the mature yellow
pine was very slight.

The Bonny Butte fire started by lightning on the 13th o;’c‘ August,
and burned until the rains started in, during tﬁe latter part of
September. A large area was covered, but it was in the subalpine
type where the timber was valuable only as a water shed cover. About
seventy-five men were employed at different times iﬁ fighting thev

fires in the White River Basin, during the fire season of 1915, with

a cost of about $2500.

Timber Operations. Markets.

There is no market for lumber except that needed for local use,
and consequently only a few small mills are needed to supply the demand.

While a large part of the region will probably remain as a stock country,
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numerous small reclamation projects, the most important being on
the Wapinitia Irrigation Canal, will mean a development of a large
agricultural area. It is also probable that portions of the open
country now given over to range cattle will in the future be uéed
for dairying. Since there'is a smsller amount of timber in private
hands than anywhere else in the state, the rapidlyideveloping por-
tions of the regions will come to rely early upon the forest for
their supply.

Much of the timber in the White River Basin is inaccessible.
The streams are not drivable, and to reach the railroad, the Oregon
Washington Railroad and Navigation Company, means a wagon haul of
at least 40 miles.

From a silvicultural standpoint it would be desirable to get
rid of the mature timber as fast as it can be cut. The present
inaccessibility of most of the timber makes this impossible, even
if no other factors were taken into account. ;

Small timber sales have been made from time to time, from the
national forests to the smaller mills. However, government timber
sales to settlers at the cost of administraticn are made. A few
free use permits'are issued every-year'to settlers for their winter

supply of fire wood. Only dead, down, Or insect infested timber

is used.

Grazing.
During the fiscal year 1916, approximately 4000 head of cattle

and 8,000 head of sheep were grazed in the White River Basin. The



grazing land is confined chiefly to the higher altitudes, on mountain
meadows, burns, and in the open timber. The area offers practical-
ly nothing but summer range, except on small aregs on the lower eleva-
tions where year-long permits are issued by the Forest Ser?ice.

The first permits for grazing on the Oregon National Forest, in
the White River Basin, were issued in 1901.. ©Prior to that time
the range had been controlled by a few large stock owners, not local
residents, whose policy'it was to crowd the small owner off the land.
This was not difficult to do, and, so far as the local owner was
concerned, it was exceedingly doubtful at the opening of the graz-
ing season whether he would be able to find range for.his stock.

With the creation of the Forest, however, was inauvgurated the present
system of range allotment, by which the bone fide settler living in
or near the Forest, and who is dependent for his living largely upon
the small band of stock he owns, has first right to the range, and

is allotted a certain portion for his exclusive use.

Under this system the range has undergone a distinct improvement,
and today is capable of supporting many more head of stock than at |
the time the forest was created. During the last few years the
quality of the stock has also shown steady improvement. The greater
number of cattle now grazed on the area are white-faced Herfords,
which ére found to do better here than any other breed.

The principle forage plants are as follows: Bunch grass, Lupine,

salt grass, peavine, and fireweed. A little clover and timothy is
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found here and there along streams. High up on the sheep range on
the old burns is where the Lupine and peavine grow the best. There
are also many forage shrubs on which sheep browse. Huckleberry
bushes grown in the shade are valuable as browse for sheep.

The cattle range is down on the lower elevations, and the most
vé.luable forage plants found there are bunch grass, Lupine, Fillerie
and salt grass. ‘ |

4An organization of cattle men, called the Wapinitia Cattle
Growers Association, controls practically all of the stock grazed
in the White River Basin. A large amount of money has been spent
by the Association in conjunction with the Forest Service in range
improvements.

Many trails énd watering troughs have been constructed by men
~ of this Associatic;n. The north boundry of the Warm Spring Indian
Reservation has been fenced to keep Indian horses and cattle off the
White man's cattle range and vice versa. Much trouble has been
avoided in recent years by this fence.

About twenty miles of Class A trail was built by the Forest
Service and the Cattle men during the summer of 1916, each party
bearing one half of the expense. The Boulder Ridge trail and the
Camas-Beaver Butte Creek trail were themost important. ‘

48 a rule the cattle men in this region are the most progressive

type, and work hand in hand with the Forest Service.
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The Wapinitia Cattle Groiveré Association hires a fire guard
each summer to do fire patrol duty over the cattle range. He wear.s
a FcrestVService badge and does genmeral guard duties as well as tends
to the salting of cattle.

While this cooperation is good business for the cattle men, it

shows the right attitude toward the administration of the Forest

Service.




SALE OF TIMBER ON THE NATIONAL FORESTS.

Green merchantable timber on the National Forests is for sale
when its removal will not endanger stream flow or redu&a the timber
supply below the point of safety or make a second crop doubtful.
The opportunities for purchasing Government timber are many, and
conditions of logging, especially in the yellow pine type, tend to

make such investments profitable.

There are a number of different regulations that govern the cut-
ting of all timber on the National Forests.

Upon formal applicatidn by the purchaser, the desired timber is
mapped, estimated, and oérefully described. When the formal applica-
tion is filled out, embodying as clearly as possible the terms of the
proposed contract, the timber is advertized for at least 30 days in
the newspépers having circulation in that region. The purchasers
must submit, with their sealed bids, a suitable deposit to guarantee
good faith, and before cutting commences a small portion of the pur-
chase price must be paid by the successful bidder. During the sale
each log is carefully scaled, numbered, and recorded. Frequent'
check scales are made to determine the accurécy of the Govermment
scales.

The stipulations under the contraot vary considerabiy, but in

western yellow pine the usual conditions are in brief: Timber can

not be cut or removed until paid for, nor ugtil scaled, measured, or



‘countad; it must be cut from a specified area; live timber must be
_markad;'merchgntable timber uéed in construction is charged for;
felling is done with a saw; unnecessary damage is penalized; stumps
must, if practicable, be lower than 18 inchesg brush and debris must
be properly disposed of as required by the Forest Officers; a propor-
tionate amount of timber must be cut each year; scgling is by the
Decimal C,Scribner Rule; dead trees, considered a fire ménace,are
ordinarily felled at the expense of the purchaser; location of the
cutting camps, roads, ete., ié determined after conference with the
Forest officers; locomotives and all wood burning engines must have
spark arresters during the fire season; steam skidders and donkey
engines are subject to the approval of the Forest officers; and a
reasonable bond is required for the proper carrying out of the con-
tract.

In addition to green timber, all merchantable dead timber'withinb
the National Forest is for sale, except where it is needed to supply
the demand of the local settlers. Application for information con-
cerning the sale of timber on the National Forests of the Northwest

should be addressed to the District Forester, Portland, Oregon.



MANACEMENT OF YELLOW PINE ON THE NATIONAL FORESTS.

General Policy.

The chief aim of management of western yellow pine on National
Forests must be conservatism. The marking must be conservative,
the brush disposal safe, and the utilization as close as practicable.
Not only must a sufficient stand be left upon the ground to protect
the so0il and to insure a second crop, but a supply of timber must
be available in the future for purely local industries. Waste by
private owners, even if it amount to only 5 or 10 per cent of their
total cut, will mean a shortage in the future timber supply.

In mansging western yellow pine, therefore, it is essential
that provisions bg made for a sustained annual yield. This does
not mean, however, that only the annual growth will be cut. In
the average virgin forest, growth is offset by decay. Most of the
stande on the national forests in the Northwest are virgin, and con-
sequently the mature timber tl;at goes to waste each year is a gresat
loss. It is true that this natural loss is offset theoretically
by the growth of new stands, but full use is not made of the Forest
unless the mature stands are cut and the thrifty growing immature
stands left for future needs. Moreover, it is the desire of the
Forest Service not only to maintain a sustained annmal yield, bu'b
to 1mproire the quality of the timber as well. If only timber of

the lower grades is produced, export shipments will suffer. It is




therefore partlcula:ly essential, on account of the long hauls and
consequent heavy freight rates, that a fair proportion of higher
grades be supplied. Yet the Forest Service is bound to dispose
of ail over-mature timber, and if this is dome the annual out will
‘be more than the estimated ammual growth of the normel forest. It
will be necessary not only to dispose of the annual growth, but
also to reduce the excess growing stock represented by the virgin
stands. For inétance, if there were 100,000 acres, every one
stockedrto its full capacity, under normal conditions it might be
the duty of the Forest Service not only to cut the gctual annual
inerement, but also td reduce the excess growing stock to what would
be considered norﬁal;--in this éase one-half of the present mature

stand.

Hethod of Cutting.

‘The regulation of the cutting of western yellow pine depends
upon the method of cutting, which in turn must be governed by the
sylvical requirements of the species. In the past the cuttihg in
Government timber sales has removed about two-tﬁirds of the stand.
Wherever possible, the one-third left standing has been selected
from thrifty young stuff, though frequently it has been necessary
to retain mature trees. It is planned.to return and cut this'one-
third of the original stand as soon as reproduction is complete.

It is not Xmown how long the reproduction period must last, but

probably 15 years, and perhaps 20, will pass before satisfactory




regeneration takes place. The present method of cutting might be
tqrmed & group selection or a primitive application of the shelter
wood system applied to irregular stands. At all events, the idea
has been to prépare for a second crop by cutting two-thirds of the
original stand, and when the new crop is established, to cut the

remainder.

Marking The Timber.

Ordinarily all.mature and over mature western yellow pine should
be marked, except when required for seed or protection, since they
have practically stopped growing. Similarly, all trees which show
such defects as punk knots, spike tops, bad crooks, low forks, and
injurious fire scars, should be marked for cutting. Even an approx-
imate diameter limit should be flexible. Young, thrifty, rapidly
growing trees should not be marked, even if larger than the stated
diameter. Defective trees of any usable size should be marked
unless there are technical or practical objections.

At least one-third of the stand should be left tovre—seed the
area, provide a second cut;wand protect the soil. ©No iron elad
rule however, can be made that will apply to all conditions; conse-
quently the amount left standing should be varied according to locél

requirements. The economic need of an early second crop should

have weight.



Where the danger of wind fail.is great, but few trees should
be marked for cutting. This rule would also apply where a dense
forest cover is needed for the-profectién-of a water shed or to
prevent erosion. The probable harm from £oo heavy marking on all
slopes and in exposed situations must be carefully considéred. Each
tree left should have its crown free enough for vigorous growth.

If usable, trees which have been badly grouped, and have only small,
sickly crowns, should be marked,_unlesa needed fo preserve pfopar
soil conditions. ‘

Where there are not enough young trees to form a good‘stand in
the future, seed trees must be left. These should be thrifty and
cépable of bearing large quantities of seed at once. Occasionally
it ﬁill be necessary to retain seed trees too misshapen or defective
to be merchantable, but as a rule young trees which will yield gbod
lumber in the future should be chosen. ~ Where western‘yeliew pine
is growing‘in mixture, all séed trees should be of the more valuable
species, but poorer species are better than none. In situations
where logging is difficult the practicability 6f logging individual
trees should be consideréd. ‘

Fewer seed trees should be left where partial reproduction is
already established than where there are no seedlings, yef if there
is danger that fire will run over the area enough trees should be
left to seed the ground fully, whether reproduction is present or
not. Large openings should ndt be made, or small openings enlarged,

where the future forest will suffer.



Seedktrees should.ralways be left on the edge ofbopenings, such
a8 old burns, on the side from which the prevailing windg,blow.. On
ridges S.nd along the edges of parks it is usually adviaab;e to mark
very conservatively.

It oftén happens that some dry topped and diseased trees whizh
can and should be removed, are overlooked in the original marking.
It may also be advisable to reserve seed trees that were 4or‘igina.11y
marked. Necessary changes in the first marking should be made be-
fore the sawyers have moved away . It is only be careful re-marking
that undesirable trees can be completely eliminated and necessary
seed trees retained.

In marking timber, a simple rule to reinember is: Mark all the
mature yellow pine and leave all healthy young stuff except when in
need of thinning. If the timber is mature, with no reproduction,
it may 'be. necessary to retain trees that are fully mature, and ap-
proximately one-third of the "volume may have to be left ata.nding,
even at some risk of wind-fall, and decline in vigor. In a mature
stand with good reproduction, the marking may be heaiier, but enough
trees should be left to prévide for reproduction in case .of fire.
The marking should aim to open up the reproduction and emable each
group to enlarge. It should also tend to improve the stand by re-
moviﬁg dry topped or otherwise deteriorating trees. In a thiek,
dense stand of young yellow pine a.. thinning can often be made to

advantage, but these should never be heavy, and should aim to



preserve a close canopy. Trees which should be left are those that
are deteriorating and which may be eventually suppressed.

In marking any sale area, innumerable variations will be en-
countered; no uniform system should be adopted for the entire stand.
On the border of the wood land type, the marking should be merely
an improvement cutting, and if the stand is less than 2,000 feet
'per acre no cutting whatever should be allowed, except the occasion-
al removal of &ying trees, and this is only practicable from a lum-
berman's atandpoiﬁt. On the borders of parks and where rainfall
is 1likely, or where it is desirable to preserve forest conditions,
marking should be very conservative. On dry south slopes and on
ridge crests but a very few trees should be removed. Ordinarily
in western yellow pine a diameter limit of 20 inches should be
slated, though not followed exactly in the marking, as was explained.
Where practicable advantage should be taken éf good seed years to
increase the cut or to direet the marking where the local seed crop
is bvest. The scenic and aesthetic value of timber along roads

should be carefully weighed in marking.
Rotation of Cut.

The best rotation for western yellow pine can not be predicted
with certainty until regulated cutting has been more thoroughly
tried out. At present a rotation of 180 or 200 years is used in

the management of yellow pine by the Forest Service.



Ordinarily the over-mature yellow pine which is now being lum-
bered is from 300 to 400 years old. All available figures indicate
that it will take 180 years to grow saw timber.

In some localities approximately one per cent of the total gro#-
ing stock is believed to be a safe annual cut. This figure will,
of course, vary with local conditioms. It is justified by Van Man-
tel's method of regulating the yield, in which the growing stoqk
divided by half the number of years in the rotation, is ~the annual
cu'q. This method tends to reduce automatically the excess growing
stock to normal, and to increase_ the growing stock where it is dan-
gerously low. The Austrian method of regulating the yield may
also be followed. By this the e.nnual cut is equal to the mean
annual inecrement, plus the difference between the real growing stock
and the normal growing stock,‘ divided by the number of years in the
period during which the surplus is to be removed. The normal grow-
ing stock in turn is determined by multiplying the mean annual in-
crement by half the rotation. The chief difficulty in applying
this method in the west is the lack of exact information regarding
annual growth after cutting. Accurate data is not yet available

but it will be within the next 5 years.

'Brush Disposal.

As a general rule, brush from western yellow pine should be

piled and burned, except where there is little danger from fire,



. or where there'ié no reproduction. In this case the bfush should
be scattered thiékly enough to afford actual protection to the seed-
‘lings. . A cover of brush apparently dense when green, will, when

it dries out and the needles drbp'off, give little protection-against
the sun and wind. Occasionally, in openings where it iS-nacegsary
fo keep cattle or other_atock away from existing or expected reﬁro-
ducfiqn, the brush may be merely left as it falls. Ordinarily the
brush should be lopped so as to lie not higher than 2 feet above the
" ground. Brush disposal shoﬁld always keep pace with logging.

» Where the fire risk is great, all lops and debris, including
iarge chips, should be piled at a safe distance from standing trees.
‘The piles should be large and compact enough to kindle easily and’
burn cleanly. Brush shoﬁld not be piled on stumps, large tops, or
unmerchaﬁtable logs, nor in groups of seedlings or young growth, or
agaihat dead snags. Whenever possible, the brush should be piled
in openings with all branches lopped from the tops placed together
with those cut from thé logs. The trimmed tops and large branches
should be left where they lie, and should not be covered with brush
piles. ' Where there are no large openings, and the brush must be
piled near living timber, the piles should be small.

Brush burning is necessary wherever there is danger of fire.
Ordinarily, howeyer,.it is not advisable over an éntire sale area.
It is frequently possible to burn the brush so as to form fire lines,

especially along railroads and wagon roads. Fire lines through



brush shouid ordinarily follow ridges rather than canyons, and should
be laid out according to the topography rather than section 11ne§.
Where to burn brush completely would fesult in damage to existiﬂg
reproduction or would be destructive to sound seed, unburned piles
should be left, unléss the fire danger is excessive;- The effect
of burning on grazing and future reproduction should be carefully
considered. The best time to burn brush is after a light snow, or
earl& in the spring before the snow has melted; or during or after
the first fall rain. .

In 1ﬁsect infested areas brush should be Eurned, if the pupas
can thus be destroyed. The debris from fungus-infested trees should
be burned, but not hsoeséarily that from trees infested with para-

sites, such as mistletoe.

Cost of Handling Government Timber Sales.

4An objection often raised against conservative methods of forest
management is that their cost is excessive. It has been claimed by
some lumbermen that'to log western yellow pine conservatively entails
an extra cost of from 75 cents to $1 per 1,000 board feet. In con-
sidering the question of cost, it should be borne in mind that from
40 to 50 per cent of the added expense is chargeable directly to the
cost of brush disposal, which is often an essential operation if
the future stand is to be safe-guarded against fire and reproduction

secured. The cost of supervision on Government timber sales in the



Northwest varies, of course, with the size of the sale, and the
local difficulties of administration. An estimate based on past

experience shows the cost per 1,000 feet board measure, under favor-

able conditions, to be:

Reaminntion of s8d8 . ¢ « ¢ ¢ o . w s s .0 B 0B
BOBEIME « iiv vonw ova b idiniditetiian 04
Scaling-............... e 15
DEOAR BUBRINE <« Lk vii v e el

General administration «10

: % 034

Assuming that_54 cents is an average figure for operations of
any size, it does not seem an excessive figure to pay for conserva-
tive management, including scaling. A private company could probably

supervise conservative logging on a very large operation for a less

amount.

Conservative Lumbering on Private Lands.

- The commn; question of the lumberman ofarating in yellow pine,
"Will it pay me from-a financial standpoint to practice forestry?"}
can be answered in the affirmative. Just how much it will pay will
depend, of course, upon the conditions under which each individual
lumberman operates. = The lumberman's chief loss is undoubtedly
through fire. Suiely, then, it will pay him to protect his timber
from fire, and to use reasonable precautions in his logging operations.
To burn 0il in his engines and to see that his steam skidders ave
provided with suitable spark arresters, may be the means of prevent-

ing large and irreparable losses. Close utilization is undoubtedly
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wise from a financial standpoint. While the lumberman may not care
to work his trees to a 6 or 8 inch top diameter for narrow gauge ties,
mine prope, and the like, it would catainly be profitable to cut
western yellow pine to a top diameter inside the bark of from 8 to

10 inches. Dead timber can be closely utilized if for nothing more
than fuel. The loss from waste in the woods is often ignored, sinece
' by permitting waste the cost of logging is slightly reduced. A loss
of 10 per cent on the original product will decrease the life of a
meanufacturing establishment and take away 5 years from a 50 year
undertaking, while the cost of equipment must be distributed over

45 years instead of 50, a factor to be reckoned with in considering
profits.

A problem which always confronts the owner of private land is
whether to log it clean or leave enough timber on the ground for a
second cut. Manifestly, a small tree yields a disproportionately
small amount of lumber. A yellow pine 28 inches in diameter breast
high, cutting four 16-foot logs, scales 950 board feet, while a younger
tree 14 inches in diameter breast high scales but 70 feet and will
yield nothing but a few ties, a couple of mine props, or pqssibly
only a knotty saw log. By comparing the volumes of the two trees
it is apparent that that of the 28-inch tree is more than 13 times
greater than that of the l4-inch tree, though the diameter of one
is only double that of the other. Small timber, moreover, yields
products of poor quality and cost more to log and saw at the mill.

Consequently, the lumberman with an eye to the future may reasonably
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plan to leave the small timber and return in 20 years to re-log when
the young stand has increased from 40 to 65 per cent in volume. Trees
left after logging with'plenty of light for their crowns will increase
rapidly in dismeter.

The private timber owner to secure best results should remove
trees that are deteriorating in value, since these will not increase
in volume and will decrease in quality. Reproduction must be pro-
tected. Experience in New England has shown that forest land with-
out merchantable timber, but fullyratcckad with reproduction, has
a much greater sale value than land absolutely denuded.  The steady
development of the central Oregon country assures a strong local
market for the comservative operator who gets his presént profit out
of the mature and over mature stands and reserves his thrifty young
growth for the future.

In Wasco County cut-over tracts may be assessed as grazing land
at 25 cents per acre. The average tax rate on this class of prop-
erty is esfimated at 4 per cent, or 1 cent per acre per year. As-
sﬁming that 2,000 board feet of timber is left per acre, this means,
at a stumpage rate of $2.50 per thousand, an investment per acre of
$5.00. If this land is held for from 10 to 20 years, what will be
the cost of the profit? A reasonable charge for fire prptec%ion
in this type of country is 1 cent per acre per year. It will be
much greater immediately after logging, but when the needles and

debris have rotted, an efficient patrol, with occasional expenses
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for fire fighting, will mean but a small annual cost distributed over
a wide area. TFrom experience and the tendency of the lumber market,
stumpage is bound to increase in value. In main stumpage values
have increased $1 pér 1,000 board feet, per decads, and in a compara-
tively newly settled countfy like esastern Oregon, a future stumpage
price of $4 in ten years and $6 in 20 years seems a consgrvative es-
timate. Placing the interest at 5 per cent, compounded annually,
fire protection at 1 cent per acre, land valuation at 25 cents,

taxes at 4 per cent per amnum, present stand 2,000 feet, valued at
$5, initial expenses at 10 cents per 1,000 board feet, stumpage at
$4 in ten years and $6 in 20 years, and growth at 10 per cent per

decade, the total cost and sale value would be as follows:

Present valuation, = - - - - - - - - - - _$5,00

With initial expense - -~ - - - = = - — - 5.20
: In 10 years

Totel 0088 - - - - = oL L a s LG 8.72

BRIO NAIDe i o o s 8.80
In 20 years

Total -a08t « ¢ — s o0 o L L ST

Hale walue - - o sl L e 14.40

Under total cost is included all annuél expenses and taxes com-
pounded at 5 per cent, so that it will seem that the investment has
netted almost exactly 5 per cent on the capital. If the shortage
of lumber becomes as great as our professors in forestry indicate,
stumpage values will be much higher than those just given and the
profits in consequence miuch greater. Changes in the present method
of taxation to one in which a tax will be levied only on the final

output, would also greatly increase the net returns. In addition

1



to the revenue from the timber, most tracts can be leased for grdz—
'1ng during the 20 years between the first and seoond»quts,-and a

substantial sun of money secured from this source.

S Yo

Western Yellow pine in the White River Drainage Basin, attains
its best development. It is a tree édmirably adapted to the semi-
arid conditiops of the region and is capable of yielding “the excel-
lent saw timber. It withstands disease well and except in early
life is not especially susceptible to fire, drought, frosts, or
snow. Its growth is slow; from 160 to 200 years are usually re-
guired to produce aigood saw log. The better grades of lumber are
excellent for finish, and with‘preservative treatment the wood is
durable in the ground. Lumbering is eipensive, chiefly on account
of the high price of labor. Ehe higher grades of lumber are easily
disposed of, but the lower grades are difficult to marksﬁ. Never-
theless the timberlin the yellow pine belt in Wasco County_offars
excellent opportunities for investment. A conéervative method of
management must be adopted upon the National Forest land, and it
appears essential that the cut should be regulated, either by volume
or by area, upon the basis of#200 year rotation.

While fire lines are not essential, an efficient patrol is an
absolute necessify. The private owner can well afford to protect

his holdings from fire, to insist upon a close utilization of the
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product, to plan for a second cut, and to adopt many of the conserva-
tivé methods of lumbering used on the National Forests. By doing
this he may reasonably expect & 5 or 6 per cent return upon his in-
vestment, plus the rental value of his land for grazing purposes dur-

ing at least a portion of the time.
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Note:- Some of the data for this paper was taken from Forest
Service Bulletins, especially that concerning the management. The

general data was collected by myself during the summer of 1916.
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