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Preface

I.\J 1928 Congress passed the McSweeney-McNary Forest Research Act
authorizing a comprehensive survey of the timber supplies 1n the

United States. Responsibility for this survey was assigned to the
Forest Service of the Department of Agriculture. The work 1 Montana
has been under the direction of the Northern Rocky Mountain Forest
and Range Experiment Station. This is a veport on the tndings of the
Montana survey.

The job of inventorying the extensive forest of Montana and col-
lecting growth and drain inforination was begun in 1934, Before its
interruption by World War II the survey was completed tor thae part
of the State west of the Coniinental Divide and in four counties east ot
the Divide. Tield work was resumed in 1947 and compicted in the
fall ot 1949.

The inventory, growth, and drain figures presented ave che first
based upon a complete systematic survey ol the tiruber resource in
Montana. It is hoped that these data and the analysis in this report will
help increase the contribution of this tiinber resource to the economy
of Montana and the United States.
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The Facts In Brief
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How much of Montuna is forest?

One-fourth of the Swure, or 22,359,000 acres, is
classified by the Forest Survey as forest land. The
tatal area of the State Is 83,642,000 acres. Fifty-
eight percent of the forest area lies in the onesixth
of the State that is west of the Continental Divide.

How nuch of the forest is suitable and aontlable for
trmber production?

Seventy percent of the forest land, or 13,736,000
acres, is “commercial,” 1. e.. suitable and available,
now or prospectively, for the production of timber
for industrial use. This represents about 314 per-
cent of the total commercial forest in the United
States.

How much saw timber is theved

. Montana’s commercial Lorest contains 56 hillion
board teet of timber, likewise about 314 percent
ot the national total. Approximately half of the saw
timber is of two species: larch and Douglas-fir.
Ponderosa pine, Engelmann spruce, and lodgepole
pine are other important species from a guantity
standpoint. Seventy-one percent of the saw-timber
volume is west of the Continental Divide.

Who nwns the forest?

Seventeen mitlion acres, or 76 percent of the total
forest area. is publiclv owned or mwanaged. The
nationat forests alove include 13,923,000 acres of
forest. Public agencies manage nuly 69 percent of
the commercial forest. Seventy percent of the cur-
rent saw-timber volume is publicly owned or
managed.

How [ast Is the forest growing?

For the primary growing stock, thae is all trees
5.0 inches and larger, the annual net growth is 241

Forvest Resources of Montana

million cubic teet. The net saw-timber growth is
606 million board feet a vear.

Is the growth rate satisfactory?

No, not from a long-time standpoint. The net
growth on primary growing stock amounts to only
15 cubic feet per acre a year. It should be possible
to double :this rate. The saw-timber growth
amounts to only 38 board feet per acre a year, com-
paved to a potential of 85 board feet,

How can growth be increased?

Gross growth can be increased by restocking
detorested areas, Improvement cutungs in thick
voung stands, and by replacing the extensive areas
of old, decadent forests with vigorous rapid-grow-
ing, wellstocked stands. Net growth can be in-
creased by reducing the high mortality losses from
fire, insects, shading, and other natural causes
which are all debits against gross growth. To illus-
trate, annual gross growth is 849 million board feer,
but 213 million of it is offset by mortality.

Does the high nortality rate indicate inadequate
protection?

Progress has been muade in curbing fires. Corres-
ponding effort has not gone into insect control.
Becausc of the low vitality associated with advanced
age, murch ot Montana's timber has suffered heavy
losses from bark beettes. These losses will diminish
as the old trees are uwtilized, bur in the meanzime
thev can be reduced only by intensifying inscet-
control efforts.

{5 the tember cut ton ligh or too low?

With sone important exceptions, the timber cut
in the State has been too low. The allowable an-
nual cut of saw-timber and poletimber trees and
the wsable portion of cull and dead trees in Mon-
tana is 129 million cubic teer greater than the cut



in 1948. One exception to the over-all sicuation is
the ponderosa pine saw thmber. which has been
drastically overcut for a number of vears. Also,
the 1948 cut of larch and Douglas-Ar saw timber «as
somewhat larger than desirable.

How can timber utilization be increased?

Most important of the needed developments in
Montana is roads. Insect-control activities 1o save
old timber will pay off only if the timber saved
can be hauled out. That requires roads. Timber
killed by one cause or another can only be salvaged
if there are roads. Roads are also necessary for
industrial development. The permancnc road net-
work required for adminiszering the Montana na-
tional {orests is onlv 13 percent completed.

Does Montana need move forest industries?

Yes. However, not just anv indwsuy will do.
There are alreadv more than enough customers
for the valuable ponderosa pine and white pine.
We need more plants. such as pulpmills that will
use sizes and species of timber and purts of trees
not now in much demand. and we need better dis-
tribution of the cut over the entire State.

Forest Resource Report No. 5 (.

Ffus fuck of vouds been the oy fuctor holding back
industrial developient?

No. Luack of rouds is actuadly the eflect of wmow™
fundamental difficuley, Moutang has suftered the’
landicap ob remoteness trom markets: high trans
portation cost has slowed the growth and develop-
ment of the Stuce.

The heavy wood cotbumption in the United
States preceding and toliowing World War 1. plus
the population groweh in the West, has incremsed
the value of Montana timber. Prospects are tavor-
able for increasing industrial use of the timber in
VEUTS 16 Come.

HWhat is the ploce of tie fovest T Monfund's

eronomy?

Water, recreation, torage, and timber values in
Montana loom up very large and can, if the forest
is managed properlv. make a major coniribution
to the econowmy of the State.

One of the more significant points in this report
is that the timber-producing capacity of the 15.
736.000 acres of Montana's commercial forest is far

greater than many people had realized.

)}

S. Department of Agviculture

J



The Place of the Forests in the
Economy of Montana

N 1948 the average income per individual in
I Montana was $1,696. This is a very significant
figure for it is the highest on record for the
Stare up to that time, and 22 percent higher than
the national average in 1948 (/6).' Montana has
not alwavs ranked so high (fig. 1). Since 1928 it
has ranked as low as twentv-eighth among the
States in per capita income, and it fell from ffth
place in 1948 to eighteenth in 1949, Though all
states have had their ups and downs, mstabilicy
has been a greater problem here than in most of
then
By and large, the principai objective of those
who are thinking of Mountana’s future is to achieve
the stability which figure | shows to be lacking,
.nd to stabilize income at a high level. Among
nther things, this means capitalizing [ully on the
resources available. Oune of the more important ot
Montana’s natural resources is the [orest.

! Numbers in parentheses refer to Literature Cited. p. 37.

PER CAPITA INCOME PAYMENTS
N MONTANA AS PERCENT OF
PER CAPITA INCOME PAYMENTS
2] IN UNITED STATES .
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Forest Resources of Montana

There are 29 million acres’ of forest land in Mon-
tana, one-fourth of the State, as shown in the fol-
lowing tabulation of land use:

Metlinn

urres

Fovest . o 224
Croplaml and plowabie pasture i fiavmy (1840) (ER]
Pasture range ... ... . ... . L 546
Other land .. ... . ... ... o 1.3
Total ... ... e . X ]

e is a vast torest that has produced many benefits,
vet has much more to give. This report is con-
cerned primarity with what timber use can con-
tribute to the cconomy of the State. However,
three other important forest values—water, recrea-
tion, and [orage—are also considered.

Water, timber, recreation, and lorage are all
produces of the same forest, sometimes of the same
acre. Lt has long been one of the cardinat prin-
ciples of forestry to manage for multiple use. We
cannot, for example, afford to make timber the
single purpose of management to the extent ol
sacrificing the other resources. Though the various
uses of the forest do not intermesh perfectly, good
forest management involves fitting rhem together
sa as to provide the greatest composite henefit,

Timber Values In The Forest

More than a century ago white men began hew-
ing at Montana’s great [orese. Late in the 1840's
the first sawmiil was set up in the Bitterrooe Valley.
During the mining boom of the 1860’ and follow-

‘To permit a ready grusp of the salient forest area and
volume szatistics. the figures in the text ard in the tables
included with the text have been rounded off w the nearest
tenth of 2 million acres and tenth of 2 billion hoard feet.
Exact figures are tabulated in the appenclix, Delinitions of
terms used are given in the appendix also.

b



ing years timber cutting became more widespread,
but real industrial development did not begin
until transcontinental railroads provided a link
with the East and a large market for Montana
products (fg. 2).

Since the time of the first sawmill, a total of
nearly 20 billion board feet of saw timber has heen
logged.” That volume is about one-third as great
as the total commercial stand in Montana today.
Most of the 20 billion board feet went to saw-
mills where it was cut into boards, planks, rail-
road ties, and mine timbers.

All together, 134 active sawmills produced 398
million board fect ot lumber in 1948. In addition
to the sawmills there are several smaller but, never-
theless, important forest industries. Year alter vear,
about 450,000 pieces of round mine timbers are
produced for the metai and coal mines. Since
World War Il Momntana's pole indusery has pro-
duced as manv as 325000 poles annually (F947) .
During 1949, 53,000 cords of pulpwood were
shipped to Washington and Wisconsin. A Christmas
tree induswry that began a quarter of a cenury ago
m board-foot stand, growth, and drain figures in

this report are based on the International Li-inch log rule.
which is considered the equivalent of lumber tally.

has grown uneil leads all other
states with its annual production of more than 3
million trees. An estimate of the value ol Mon-

tana's forest products in 1948 follows: '

Monwuina now

Lumber e 344500000
Rournd and hewn mine timbers 1.500.000
Christmas  trees 1,100,000
Fuel wond 1.000,000
Posts o . . . 300006
Pulpwood 700008
Poles .. .. .. ... ... ... 500,000

Total 330,200,006

The tmportance of the lorest industries differs
greatly by localities. Oun the eastern prairie thev
play an insignificant part in the local cconomy.
Even on the eastern siope of the Rockies where
there is a substantial timber area, the forest indus
wies arc as vet small. West of the Continental
Ivide, or 1 western Montana,! however, the [orests
occupy 81 percent of the land area and turnish
a large pare of the local income, The G40 census
ob agriculture showed thar 28 percent ot the people
classificd s lunu operators in western Monwna

‘In this repovt the aren west of the Continental Divide is
called western Montana and that east of the Divide, castern
Montana.

1869 79 89 99 1904 1910

+ Forest Resowree Report Noo 5 UL
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worked 50 or more davs off :heir farms the pre-
ceding year. Much of the off-farm employment was
in producing Christmas trees and in other woods
‘vork. A study of Lincoln County in the northwest

corner of the State revealed that six-tenths of
its basic income is derived from the lumber in-
dustry and other forestry work.

For the State as a whole, forest industries rank
behind agriculture and mining in both employ-
ment and value of products (9, 14, I7), as shown
bv the following:

Yalue of products

{dollars)
Mineral, 1947 87,200,000
Farm, 1948 .. 393,000,000
Torest, 1948 50,200,000
Employees in major

indusiries

inumber)

Mining and metal manufacturing, 1948 14,500

Agriculture, 1945 . 39.600

Lumber and timber product induscry, 1948 . 3.800
Interstate railroads, 1948. . 14,400

Froure 3.~This old picture was taken some time between 18384 and 1892 on the Deeriodge National Forest,

The income and employment figures do not sell
all of the story. An abundant timber supply close at
hand has been a tremendous asset in the develop-
ment of other industries. For exaniple, since hard-
vock mining started, 314 billion dollars worth of
copper, lead, zinc, gold, and manganese have been
dug from Montana’s hills. It took a lot of wood
to produce this wealth. Back in the early days
thousands upon thousands of cords of fuel wood
were cut to keep the smelter fires roaring (fig. 8).
Now that other fuels are used in smelting, the
main use for wood is in underground timbering,
without which it would not be possible to go deep
into the earth for metals.

A study a few years ago showed that 14 board
feet of lumber and sawed timbers and 4 board feet
of round mine timbers were required for each
ton of ore mined in the Butte district (20). To
sav it differently, the average annual growth of 1
acre ot forest was required to produce 5 tons of

73858

Stacked on

these rolling hillsides are row upon row of fuel wood destined for the smelter at Anacornda.

Forest Resources of Montana



metal ore. Shaft coal mines in eastern Montana
likewise used considerable wood. For each ton of
coal taken from Montana’s shaft mines 0.92 linear
foot of round timber and 0.23 board foot of lumber
were consumed. Each year the entire mining indus-
try in Montana used 43 million board feet of sawed
material and 3 million cubic feet of round and
hewed products {(20).

Montana farmers are also heavy consumers o
wood, It is estimated that they use about 6 million
fence posts annually. The average western Mon-
tana farmer uses 1,700 board feet of lumber,
shingles, and building logs annually as compared
to about 1,100 board feet in eastern Montana.
West of the Continental Divide, where timber is
abundant and coal is scarce, many homes are heated
with wood. The average wood-burning home in
that area consumes about 13 cords a year.

Water Values in the Forest

It has been said that the greatest wreasure of
the West is water. While such enthusiastic state-
ments tend to overlook the fact that the usefulness
of water is aimost wholly in servicing the land and
its products, it is nevertheless true that continuous
availability of usuable water is a key factor in the
future development and prosperity of the region.
A national news magazine (I) sumimed up. the
situation well when it pointed out “In the West,
water resources are to determine which regions
can grow, which will be held back. Water dictates
the location of new industries, such as atomic in-
stallations, chemical works, sieel and aluminum
plants.” Water to drink, water for power, water
for irrigation, water for navigation, and s¢ on—
there is hardly a facet of living in this region that
does not depend upon water.

In the past two decades we have had amazing
evidence of what harnessing water power can start
in the way of industrial development. At one time
it appeared to some that the region might be
headed toward power surpluses. Yet, industries are
using all of the available electricity and are ask-
ing for more. Today it is apparent that, though
the four Northwestern States use twice as much
elecrricity per capita as the rest of the Nartion, much
of their hope for the future rests upon new hydro-

times the capacity of existing water power plants.
Moreover, this potential is equal to one-fourth of
all the developed hydroelectric power capacity in
the United States today. b

In this semiarid region water for irrigation adds
a great deal to agricultural income and stability.
In the absence of irrigation, many areas with fertile
soils are of low productivity. Irrigated lands pro-
duce from 80 to 100 percent of the cultivated and
hay crop values in many sections of the 11 Western
States. Figure 4 shows the proportion of crop in-
come of Montana counties from irrigated lands in
1939.

Roughly 1.8 million acres in Montana are irri-
gated. Four-hiths of that acreage is in the Missour:
River basin. According to an estimate by the
National Resources Board in 1936, the total area
which could ultimately be irrigated in Montana is
3.9 million acres. Only California, Colorado, and
Wryoming have greater potentialities [or irrigation
from the standpoint of area. Between 1929 and
1947 an average of 23 percent of the total cultivated
and hay-land area in Montana was irrigated and
produced about 33 percent of total crop value ().

The importance of irrigation is more than one
of comparative vields. In the Great Plains part of
Montana, dry-land tarming involves gambling on
the weather. Some areas have received as little as
5 inches of precipitation a vear. The frequency of L
such years when the snow and rainfall are too
light tor good dry-land crops is the Achilles’ heel
of Montana's agriculture. During one drought
vear (1936) 63 percent of the crop value was pro-

Barcent "B

| . a0-00 VALUE OF IRRIGATED CROPS

L3 40- 79 A3 PERCENT OF VALUE OF ALL

S 5- 29 CULTIVATED AND HAY CROPS,

eleceric developments. The streams of Montana e 2743 giﬁéﬁ?? FORESTRYZNURSERY
can support hydroelectric plants with a capacity - ' —
of some +4,070.000 kilowatts which is more than 11 Floure 4.

6 Forest Resource Report No. 3 U, 5. Department of Agricnlture
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duced on irrigated land. Expansion of the irri-
gated acreage is regarded, therefore, as a means for
obtaining a greater stability for Montana's agricul-
ture (fg. 5).

The great value of water makes it the most
important of al} the products of Montana’s forest
land. Annual precipitation on forest land is prob-
ably three times as great as it is on nonforest land,
and the difference in precipitation on the higher
mountain areas and dryer lowland areas is much
greater even than that. Though only one-fourth of
Montana is covered with tree growth, seven-tenths
of the runoff or stream flow originates on timbered
areas (fig. 6).

When we take into account the factor of usabil-
ity, 1. e, timeliness, quantity, and quality, water
from the forest assumes even greater importance.
In general the daily, monthly, and yearly runoff
from forest land is much more stable than from
nonforest land. Winter snows of low-lving arecas
melt quickly with the first spring thaws and run
off in quantities larger than can be used. A later
and more gradual runoff comes from the forested,
higher elevations. Consequently, during the late
summer when water is at a premium, 80 to 90 per-
cent of the stream How comes from forest land.

In land management for water production the
objective is to secure water Hows that meet the re-
quirements of timeliness, quantity, and quality.
Forests exert an important influence on what hap-
pens to the precipitation even though they may
not affect the amount of precipitation. This in-
fluence may be good or bad, depending upon the
character of the forest management. Therefore,
people in the Missouri River and Columbia River
basins, and even as far away as Astoria, Oreg., and
New Orleans, have by virtue of their dependence
upon water a deep-seated interest in how the forests
of Montana are handled.

Recreation Values of the Forest

Recreation enters into this report on Montana's
resources becanse a large part of the State’s attrac-
tion is in its beautiful forest country {fig. 7). To
most Americans the term “Montana” means rugged
mountains and wide open spaces. Those who come
to the State for vacations seek mainly to enjoy an
invigorating summer climate, fine mountain scen-
ery, lovely lakes, rushing streams, an abundance of
fish and game, and some of the last real wilderness
in the United Srates.

Forest Resources of Montana

Extending into Montana on the south is Yellow-
stone National Park, the oldest and one of the
most visited of all our public parks. Lying entirely
within Montana is Glacier National Park. It was
established in 1910 because of its outstanding scenic
attractions. Approximately 296,000 people visited
Glacier Park one or more times in 1949. A survey
of visitors staying overnight in the park indicated
that on the average they spent 9 days in Montana
(#). Particularly significant is the fact that 73
percent of the visitors interviewed said that thev
had come to Montana primarily to see the park.

In addition to the national parks the Federal
Government has dedicated 1.6 million acres of na-
tional-forest land in Montana as Wilderness and
Wiid Areas. These areas are primarily of value
for recreation and are to be left in their natural
wild state except for developments needed for fire
protection. Thus, the public has seen fit to set aside
one-tenth of all the forest land in Montana® o
preserve certain scenic and wild attractions.

The countless fishing streams throughout Mon-
tana's forests and an abundance of wildlife are a
major recreational attraction (Ag. 8). A 1948 in-
ventory (I8) shows that Montana had 236,600 big
game animals distributed as follows: mule deer,
109,800; white-tailed deer, 40,500; prong-horned
antelope, 35,300; elk, 35,000; black bear, 6,700;
mountain goat, 4,100; moose, 3,100; rocky moun-
tain bighorn, 1,400; grizzly bear, 691; and woodland
caribou, 15. Dara from the Fish and Wildlife
Service indicate that in 1949 Montana was second
only to Idaho in number of hunting and fshing
licenses and duck stamps purchased per capita.

From a strictly materialistic view, it can be
pointed out that recreation is a big, profitabie
business in which Montana has a share. Recreation
visitors have added greatly to the income of this
State in the past and they can bring in many more
dollars in the future.

Just how much income recreation brings into
Montana no one knows. However, State Highway
Department estimates show that the spending by
out-of-State auto tourists alone amounts to a very
substantial sum (fig. 9). During 1949 they spent
£65,000,000. While Montana is often called the
copper State, the tourists’ spending was three times:
ihe value of the copper mined that year.

* Actually, more than half of this urea is unsuited for
timbher production.



FiGURE 5.—Water for sugar beets and other farm crops. 4, @ member of a survey crew measures the depth and moisture con-
tent of snow; B, snow supplies the greater part of the water for irrigated land, such as this on the Yellowstone River.
{Photo A, courtesy of Ross Hall Studio; B, Bureau of Reclamation.)

3 Forest Resource Report No. 5 U. S. Department of Agriculture



A TYPICAL EAST-WEST PROFILE OF MONTANA

Western Montone, the area wert
',. of the Continental Divde.rs 82
parcent forest lond, T entire Eastarn Montens, the crea eost oF The
areg drains inte 1he focidle Ueson Continental Drwde, /5 /2 percent forest lond.-
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FiGURE 6,

F.366205

Figure 7.~—Blue Paradise Lake on the Gallatin National Forest. Such beautiful country as this is one of Montana’s great
assels. Here you will find the largest remaining wilderness.
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Forage Values in the Forest

One-third of Montana's forest land, or roughly
7.2 million acres, supports enough plants of forage
value to classify it as suitable for grazing. The dis-

- . Eadiion L 00 L .

FiguRe B.~One of the many wild animals which abound in

Montana’s forest. Montana is the principal home of this

cub’s ferocious cousin, the grizzly. Eighty-five percent of

all the grizzlies in the United States today roam in Mon-

tana. (Photo courtesy of State of Mont. Dept. of Fish and
Game.)

EXPENDITURES 8Y TQURISTS
TRAVELING BY AUTOMOBILE
IN MONTANA

- "
1945 iag9

purze onrans Jrore
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tribution of this forest-grazing land by ownership
class, in million acres, is estimated as follows:
private, 2.0; State and county, 0.7; national forest,
4.0; other Federal, 0.5.

Several hundred thousand cattle, horses, and
sheep graze on forest land for a part of each year.
Although the 7.2 million acres include some poor
range land, they also include some of the best.
The succulent forage on many open-forest areas
at the higher elevations provides exceptionally fine
grazing (fig. 10); a majority of the lambs coming
off such areas go directly to packing plants without
further fattening.

The forest and intermingled open range is also
the home of most of the big game which makes
Montana a hunter's paradise. Winter range areas
on and adjacent to the national forests, used by
the principal big game animals, are 2,923,000 acres,
elk; 6,490,000 acres, mule deer; and 1,918,000
acres, white-tailed deer. These acreages overlap
for the simple reason that the habitats of the
animals overlap to some extent.

Timber Can Increase Montana Income

Montana's economy rests mainly upon its farms,
mines, and forests which provide a considerably
larger portion of the State income than they do
of the national income. Montana’s dependence
upon farming is particularly great. In 1948, for
example, 34 percent of the State income was from
agriculture in contrast with 10 percent for the
United States.

It is generally agreed that the principal trouble
with Montana's economy is that it is not sufficiently
diversified. Too many of its eggs are in one basket,
50 to speak—the farm basket. Certainly it is true
that when Montana agriculture has ridden high
Montana has ridden high and when the farmer’s
income has slumped, the State has gone down with
it. Another indication of the lack of balance in
the economy of the State is the smallness of the
manufacturing output (fig. 11). According to De
partment of Commerce figures for 1948, only &
percent of the State income as against 22 percent of
the wotal United States income is from manufactur
ing.

Against this background Montana’s tiraber sup
ply becomes especially important. This timber not
only offers the opportunity for increasing Mon
tana’s income, but also [or expanding manufactur
ing and broadening the economic base.

In some ways, the timbersupply situation ir
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Fiure 10.—Sheep on their way to summer range in the high mountains of the Gallatin National Forest. During 1948 there
were 117,000 cattle and horses and 273,000 sheep under paid permit on the national forests of Montana.

Montana is very good: there is a great backlag of
saw timber. For the Nation as a whole, the problem
s one of impending shorrages, and in the eastern
half of the United States, the saw-timber stand is
zbout half as large as 15 necessary to meer the long-
range timber requirements estimated by the Forest
Service. The situation in Montana is in pleasing
contrast with this. Full use is not being made of the
capaciey of the forests to produce wood, There is
suficient timber available in the Srate to permit a
permaneny expansion of some types of industrial
use.

Even though the over-all situation is encouraging,
some probiems remain. There has been excessive
development in spots and underdevelopment in
others. The reason for that lies in the transporta-
tionr problem. Before the first wood-burning steam
engine chugged in from Ogden in [880, Montana
was part of the remote West, s0 remote as o pre-
clude the export of anv bur the most valuable
transcon-

products. The construction of four

. Furest Resources of Montana

tinental ratbways o the state broughe it closer w
the East. Even so, Montana is still handicapped
by wansportation difheulties.

The cost ot getning products e the principal
markets of the Umited States bas placed a heavy
share of the Joad on resources that can pay the
lreight, Ponderosa and white pine, because of
their high value, have been so heavily cut that
there is a shortage problem.  Some miils have shut
doswn e opase vears for the lack of these species,
even though there was ample ranber ot other
spectes available which was of good qualits and
sudtable for many purposes.

since World War 1T a high demand for cmber
produces has tmproved the positon of Montana's
secondary species. T he problem of fack of markers
is. however. a long wav trom being fullv overcome:
there are sull large volumes of unmarketable tim-
ber.  Part of the answer to this predicament lies
in increasing the industrial appetite for woods

other than ndergsa and white pine.
p
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; VALLE 200ED aY : Ix}uhilit}' to get at nmber that should be losged has been a major haondicap

o forest deselopuent. Mauv stands arve eflectively locked up by the absence
of roads over whichh to move the tmber. During the past hall century mam
miles of roud have been built, buc they are havdly more than dic mintnnm
required 1o protect the timber from five. .\ lavge part ol the logging has been

MANUFACTURING - 1947
cer capita

on the tringes of the lovest. IE the lurest s to sustain the maxunum ot industrial
development, it must he made accessible cnough o permic o desirable degree
ot utilizaton and maragemenc he. 123,

A large volune of mature and overmuture tnber presents o ditheult man-
agement problent,  Cutting must be spread over o louy pertod while voung
stands are being grown (fig, T3, and there s o voustant tanptation 1o cut wo
heavily, such dneber s particularis valnerable to awacks by Insects and discase.

1 in fuact, in the past 3 vears there has been o stupemdons loss trom nsee:
attacks and the problem has not becw coped with adequately,

Any considerntion ot the big job of handling Montaaa's forest o produe:
continuing high vielks of umber sooucr or later brings up the matter ot
ownership and the fob ot management bemyg done. Bodh private and public
owners have satisbactory recovds in holding down tire Josses i highlhy flar
mable forest. However, adequate forest management means wore than thar,
It vreans carclul conversion of an overmature {ovest t @ vouy srowing lovesr,

accelerating the growth rate, and aodizimg Tavge volunwes of cimber now being

wasted.

F-452045

Ficure 12.-Hauling timber over a timber access road on the Kootenai National Forest. Montana has a limber-growing
bacity that has not been utilized fo the e¢xtent possibie and desirable. Greater utilization requires, among other thing
road construction (o make the timber availabdie.

12 Fovest Resouvce Report No. 5 UL 5. Department of dgricultu



Ie

The same
with a high proportion

d5z2dag

36471

hortly after logging. B

ge-scale selective cutting operation in Montana,

t lar:
cultural pro

in a forest

1909 5

ationai Forest in
blems found

N
firs.

L4

e
=
£
£ 1
$
=AY
L=
o 8
- O
SR
e 2
v x
,mm
C
t »
=
N3

=
5
s
A
o
B
=
©
=
o
-
3
u
<,
1)
(X3
o
=
pe]
£
£
X
I~
]
S

E
Ly
£
e
L]
P
2
o
o
E
S
b4
Y
S
e
=)

wn

The Lick Creek i
The Lic

he ear]
af Mantena

ars later.

2 ye
one of

A,

5
z

area
was
Forest Resoure

Ficure 13




The Forest

[
e

22,359,000 acres in all. This is about 314

percent of the total forest in the United
States. Only five other States have a larger forest
area. Thirteen million acres of Montana's forest
lie west of the Continental Divide, and 9 million
acres are in eastern Montana, Distribution within
the two areas, bv class of land, is as follows;

-ONE-FOURTH of Montana is forest land,

Western Eastern
Montang Montana Totadl
fmiliion fmillion  (million
Class of forest land: acres) acres) acres)
Commercial ... ............ 3.9 6.9 15.8
Noncommercial ... ... ..... 23 1.6 4.1
Reserved ... .. ............ 1.6 .9 25
Total .. ... P, 13.0 94 224

Montana's forest is neither homogeneous nor
evenly distributed. For convenience, its distribu-
tion can be described this way: Where there are
mountains there is forest. The mountain ranges
are mainly in the western two-fifths of the State
and extend in a general northwestsoutheast di-
rection, turning eastward along the southern
border of the State. Where there are extensive low
areas or prairies, the natural vegetation generally
is grass and sagebrush, except for thin stringers ot
timber along the rivers and streams.

TWest of the Divide, particularly in the north-
west corner of the State, the rough topography sets
up conditions that result in more moisture than
occurs farther east. Because of this favorable
climatic factor, the forests of western Montana
cloak 81 percent of the total land area and extend
over all hue the wider valley floors.

East of the Divide the drier climate holds the
lower margin of the forest higher on the mountain

¢ The definition of “forest land™ and other Forest Survey
terms used in this report are in the appendix, pp. 60 to 62,
Because the terminology differs somewhar from that in
earlier reports, the definitions should be studied carefully.

A

slopes, in some localities 6,000 feet and more above
sea level. Consequently, most of the timber in
eastern Montana occurs as a series of islands or
patches. Figure !4 shows the proportion of forest
area to the total land area in various parts of
the State.

Dercontd oy - il
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Frcure 14.

Moisture and temperature also have much to do
with the great variation of timber tvpes within
the forest, These two weather factors are in tumn
related to altitude and exposure. There is an
11,000-foot difference between the highest and
lowest points in Montana.

The Reserved Forest

One-tenth of the Montana forest (2.5 million
acres) is reserved and thus unavailable for timber
use. Most of the reserved area is federally owned
land in Glacier and Yellowstone National Parks
{933,000 acres) and wild and wilderness areas in
the national forests (1,588,000 acres). Figure 13
shows the location of these principal reservations.
Approximately half of the reserved area (1,070,000

14 Forest Resource Report No. 5 U. S. Department of Agriculture



MAJOR RESERVED FOREST
AREAS

IN MONTANA

. GLACIER NATIONAL, PARK
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. MISSION MGUNTAING WILD AREA

208 MARSHALL WILDERNESS AREA
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acres) would, if it were not reserved, be classed as
commercial because it is potentially accessible and
has the capacity to produce usable timber.

'The Noncommercial Forest

In addition to the reserved area, 4.1 million
acres cannot be considered from an industrial stand-
point. These 1.1 million acres, though available
for timber growing, either lack the capacity to pro-
duce usable timber or are too remote or inaccessible
for the most part to ever be logged. Although this
noncommercial forest is widely scattered, by far
the larger part occurs at the climatic upper limits
of the forest zone where drying winds, a general
harshness of weather, and a thin soil mantle retard
tree growth. Alpine fir, whitebark pine, and Engel-
mann spruce predominate. Figure 16 shows a
typical high-altitude noncommercial stand.

Along the dry lower margin of the forest in
eastern Montana, where the timber gives way to
grass, there is another belt of scrubby timber. Be-
cause wood is generally at a premium in such locali-
ties, most of these stands are logged to some extent
and by such use become “‘commercial.” However,
some of the poorer quality juniper stands are classed

Forest Resources of Montana

as noncommercial. Throughout the commercial
forest there are patches of very steep or very rocky
land which are unsuitable for timber production
and, therefore, classed as “rocky noncommercial.”
A typical rocky noncommercial area is shown in
hgure 16.

Noncommercial forest lands by definition are
of negligible importance from the standpoint of
producing usahle timber. However, since more and
more attention is being given to water development
and control in the Columbia and Missouri River

. Basins, the importance of these lands from a water-

shed standpoint is increasingly evident. The deep
snowfall in Montana is on the higher areas where
such forest predomindtes. Trees on these areas have
much to do with the rate of snow melt and runoff.
Thus, though the noncommercial forest lacks the
capacity to grow usable wood, it will receive more
attention from forest managers in years to come.

The Commercial Forest

More than two-thirds of the forest area in_Mon-
tana is both suitable and available for timber
production, This area, 15.8 million acres in all, is
therefore classed as commercial. Fifty-six percent
of the commercial forest in Montana lies west of
the Continental Divide.

The Forest Survey recognizes the 8 general com-
mercial forest-type groups shown below. Several
of the groups are divided into subtypes, as shown
in the appendix tables.

Westarn Eustern
Mantana Iontana Totad ~
- (million imillion  million
Forest tvpe group: acres) acres) arres)
White pine ..., ... 0.3 0.3
Ponderosa pine ..... ........ 22 1.2 3.4
Tarch ... ... e 2.6 . 26
Douglas-fir ........... ... .. 1.2 .7 2.9
Spruce-fir .. ... ... ... .4 3 7
Lodgepole pine ... ... ... .22 25 4.7
Hardwoods AU + 4
Coniterous woodland ... .. .. 3 3
Total ... ... 3.9 6.9 15.3

Four types {lodgepole pine, ponderosa pine, Doug-
las-fir, and larch) cover 86 percent of the commer-
cial forest.

A considerable forest area at the lower elevations
in eastern Montana bears scrubby, low-quality
stands. Some of the area is noncommercial but mose
of it {800,000 acres) is-classed as commercial and

15
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Ficure 16.—Subaipine and rocky noncommercial stands.
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included as “coniferous woodland” type. This coni-
ferous woodland can best be described as scrubby
open stands along the outer margin of the forest,
'.vith only limited usefulness from a timber-supply
standpoint. Several species are found in the wood-
land type, but 73 percent or more of the area is
dominated by ponderosa pine and juniper.
Montana's saw-timber supply totals 36 billion
board feet,” which is 314 percent of the saw-timber
stand in the entire United States. This figure, the
first based on a complete field survey, is somewhat
higher than earlier estimates. In 1925 the saw-
timber stand was estimated to be 30 billion board
feet (2), and in 1945, prior to completion of the
Forest Survey in eastern Montana, the estimate
was raised to 53 billion® Because the earlier esti-
mates were based on far fewer measurements than
the present one and are subject to unknown errors,
it cannot be assumed that the differences between
estimates indicate actual trends. Also, the stand-
ards in the present survey are different from those
formerly used. This matter is more fully discussed
in the appendix, p. 60.

" Board-foot volume figures in this report include only the
sound wood in the sawlog portion of noncull trees 1.0
inches in diameter and larger.

* Forest Sexvice basic statistics for U. $. Dept. Agr. Misc.
Pub. 668, Forests and Naticnal Prosperity—A Reappraisal

.f the Forest Situation in the United States. 1948.

DISTRIBUTION OF TIMBER VOLUME
IN MONTANA

BOARD-FOOT YOLUME
OF SAW TIMBER

70*

CUBIC-FOOT VOLUME
OF ALL TIMBER

57*
43"
29*

Nestern Tastern Weskern Tastern
MOWTANA WMONWTANE  WONTAMA WMOWTANA

Fricure 17,
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Figure 17 shows the geographic distribution of
timber volume. Although 71 percent of the saw-
timber volume in the State is located west of the
Continental Divide only 45 percent of the total
volume of pole timber is in that part of the State.
The low saw-timber volume in eastern Montana
(29 percent) is accounted for by the fact that
much of the timber there is lodgepole pine, a large
part of which never grows big enough to be classed
as saw timber.

Douglas-fir is the most common tree in Montana,
and lodgepole pine is a close second. Other prin-
cipal species are western larch, ponderosa pine,
and spruce. As shown in the following tabulation,
more than half of the total live, sound timber in
the State is Douglas-fir and lodgepole pine.

All timber Saow- timber

tbillion (biliion
Species: cubic feet) board feet)

Douglas-fir ... ... ... .. ... . 47 15.4
Lodgepole pine o . &l 6.9
Western larch . . . 24 118
Ponderosa pine o 22 L1.0
Spruce . ... e . 14 7.0
Grand fir, hemiock, redcedar = . 3 .9
Whitebark and limber pine .3 6
Alpine fir .. .. .. . 3 6
Hardwoods 3 7
Western white pine 2 1.1
Total . 162 36.0

Ponderosa Pine

The 11 billion board feet of ponderosa pine in
Montana is about 6 percent of the rotal saw-timber
volume of this species in the United States. Eighty-
five percent of the Montana ponderosa pine is west
of the Continental Divide.

Ponderosa pine, which grows throughout the
West, is one of the most important woods in the
United States. Its superior workability makes it
much in demand, a fact that has given it a strong
market position in comparison with some of the
other Montana conifers. These factors make pon-
derosa pine one of the major timber assets in this
State.

Commercizl forests in which ponderosa pine is
the key species are of two general classes: the more
or less scrubby and open woodland type stand
already discussed, and the denser ponderosa pine
type of which, there is 3.4 million acres in Montana

(fig- 18).

17
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The ponderosa pine areas of eastern Montana
are, with a few exceptions, of low quality from
the standpoint of producing capacity. In western
Montana the stands are better and the average
site quality is classified as “medium.” This is about
the same as in the pine region of eastern Oregon
and Washington.

The ponderosa pine type in western Montana
can be subdivided into the pure stands found on
the drier areas, and the mixed tvpe in which the
pine occurs along with other species, principally
Douglas-fir. Ecologically speaking, the mixed pine
forest is growing on Douglas-fir sites and the pres-
ence of ponderosa pine is accounted for largely by
past fires. The improved fire protection of recent
vears and the logging of the pine create a manage-
ment problem of how to keep Douglas-fir from.
gradually taking over most of these areas.

Douglas-fir

Montana has 15.4 billion board feet of Douglas-
fir. Though it is the most common species in the
State, only 314 percent of the total saw-timber
supply of Douglas-fir in the United States is located
in Montana,

Few, if any other important American trees,
grow under more diverse climatic conditions than
Douglas-fir. The range of this species stretches all
the way from the humid Pacific slope of Wash-
ington and Oregon to the semiarid parts of eastern
Montana. The tree itself varies as much as the
climatic conditions of its range. On the Pacific coast
occasional trees have reached diamerers in excess
of 10 feet. In Montana 2 36-inch Douglas-fir tree
is a large one and the average saw-timber tree of
this species is about 16 inches in diameter. Sixty-

_three percent of the Douglas-fir saw-timber volume

is in il- to 20-inch trees and 33 percent in 21- to
30-inch trees. :

Even though the Montana Douglas-fir is consid-
erably smaller and more scrubby than the coast
variety, it is locally important. In eastern Montana,
where it is used for bridge planking and other struc-
tural purposes, Douglas-fir is probably more sought
after than ponderosa pine. It is particularly suit-
able for timbering the mertal mines of western
Montana, because it gives warning signs of struc-
tural fatlure.

Douglas-fir is the main species on 2.9 million

Forest Resources of Montana
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acres of commercial forest land (not including
woodland), six-tenths of which is in eastern Mon-
tana (fg. 19).

Western Larch

Forty-four percent of the western larch saw
timber in the United States is in Montana—a total
of 11.8 billion board feet. All of the larch except
for a few trees occurs west of the Continental
Divide.

Larch is one of the larger and better trees in
Montana, growing tall, straight and clear, and
occasionally reaching a diameter of 5 feet. Its
growth habits are such that it will produce more
clear wood than anv other native tree. Seventy-
two percent of the volume in larch saw timber
today is in trees 20 inches and larger.

Larch is believed by some to have more undevel-
oped potentialities than any other native species.
It is used mainly for sawed lumber products, a pur-
pose for which it has not commanded a high
price and certainly not the one for which the higher
quality trees are best suited. Tests prove it to be
a very good veneer wood. This species is also un-
usually rich in galactose sugar, an extractive that
makes up from 12 to 20 percent of the dry weight
of the wood. The heaviest concentration of sugar
is found at the butt of the tree. As yet no industrial
use is made of this extractive.

Larch makes up half or more of the timber vol-
ume on 2.6 million acres of forest land in western
Moneana. [ts principal associate is Douglas-fr,
which accounts for about one-third of the volume
in larch stands, Larch is a pioneer tree that re-
establishes itself best on areas burned to the min-
eral soil and on which there 1s a minimum of shade.
Because voung larch will not grow in the shade
of a parent stand, the species forms a so-calleci
temporary type: that is, it gradually gives wayv to
more tolerant trees—principally Douglas-fir—if the
stand is not disturbed. A tvpical virgin larch stand
is shown in figure 19,

Lodgepole Pine

Montana's supply of lodgepole pine saw timbey
is 6.9 billion board feer, approximately one-third
of the total saw-timber volume of this species in the
United States. Two-thirds of the Moniana volume
lies east of the Continental Divide.

19-



MAJOR OCCURRENCE OF

DOUGLAS-FIR FOREST
LARCH FOREST

/

/

LARCH STAND

~FIR STAND

DOUGLAS

F.210899, 454561

h and Douglas-fir.

Fioure 19.—Typical stands of larc

S. Department of Agriculture

Forest Resource Report No. 5 U



)

A prolific, aggressive tree, lodgepole pine has
taken over much of the vast area swept by fires in
years past. Today, forests dominated by this species
cover a greater area than any other commercial type
in the State—about 4.6 million acres. In eastern
Montana one-third of the commercial forest is
lodgepole pine.

One of the outstanding features of the commer-
cial forest of Montana is that most of the area is
well covered with tree growth. Despite extensive
severe fires, only 3 percent of it, excluding wood-
lands, has so few trees as to be classed as nonstocked
or de-forested. This situation is attributable in large
part to the prolificness of lodgepole pine and its
weedlike capacity to thrive on burned-.over areas.
Dense, pure stands of lodgepole pine, such as shown
in figure 20, have sprung up on innumerable burns.
The ease with which this species reproduces has.
however, been a disadvantage as well as an advaa-
tage. Many stands, overcrowded to start with, have
in later years stagnated. One of the management
problems in the lodgepole pine type is to keep the
number of stems down to where individual trees
can grow rapidly to merchantable size,

Like some of the ponderosa pine, much of the
lodgepole pine is growing on land which, from an
ecological standpoint, belongs to other species.
Lodgepole pine has been called the great visitor
that comes to see the fire and stays for a rotation.
In the absence of future fires, other species will
normally take over many areas presently bearing
lodgepole pine.

Lodgepole pine is typically a small tree. The aver-
age saw-timber tree of this species has a diameter of
approximately 12 inches as compared with approxi-
mately 20 inches for ponderosa pine saw timber.
Only 1 percent of the lodgepole pine saw-timber
volume is in trees larger than 20 inches. This is in
contrast to the larch saw-timber volume, 72 per-
cent of which is'in trees larger than 20 inches. Only
its small size in a western forest of giants has kept
lodgepole pine irom being heavily-cut for lumber.
Its properties are very similar to those of ponderosa
pine.’

During the past half century an enormous area
of overmature lodgepole pine forest has been swept

*The versatility of this species was described by L V.
Anderson in a talk entitled LODGEPOLE PINE: A MULTIPLE-
PURPOSE WOOD, given before the Washington-Idaho-Montana
Dry Kiln Club at Libby, Mont., in August 1949.

Forest Resources of Montana

by waves of dendroctonus beetles. Most of the
timber killed by these beetles has long since fallen
1o the ground and deteriorated bevond salvage.
However, Forest Survey measurements indicate
that 361 million cubic feet of dead lodgepole pine
mighe still be used for pulping and certain other
purposes. The volume of this salvable dead wood
is about one-tenth as large as the green lodgepole
pine volume.

Spruce

From the standpoint of quantity, spruce is the
fifth most important tree in the commercial forest
of Montana. The 7.0 billion board feet of spruce
saw timber in the State is approximately one-fifth
of the total volume oi spruce in the Western States.
No estimate ot the eastern spruce volume is avail-
able, but it is probable that at least 13 percent of
the total spruce saw-timber volume in the United
States is in Montana.

Two species of spruce grow in the State: Engel-
mann and white. Actually, the distinction between
these species is an academic one, for the two woods
are very similar. White spruce, though it occurs
in several localities, is a minor quantiry.

Spruce grows primarily at higher altitudes. Cun-
ningham, et al (2), found that “The lower range is
confined to moist canyons or protected north slopes,
while on other exposures it finds sufficient moisture
only at higher altitudes. . . . Itis {ound in greater
abundance and of better development in the forests
bordering the Canadian boundary than elsewhere
and appears to attain the largest dimensions on the
deep-soiled springy slopes and along canyons.” Be-
cause spruce has an affinity for the higher areas
which fack roads, it has been little used.

Other Conifers

The range of white pine, hemiock, grand fir, and
western redcedar, which flourish in northern Idaho,
extends into the western edge of Montana, From
the standpoint of area, these are minor species
predominating on only 357,000 acres or 2 percent
of the commercial timber-growing area. However,
the 2 billion board feet of saw timber of these
species is almost 4 percent of the total saw-timber
volume in Montana. White pine {(fg. 21) and its
three associates occupy some of the most produc-
tive forest land in the State. This is shown in the
21
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following comparison of potential annual-growth
capacities for forest type classes in western Mon-
tana: white pine, redcedar, and hemlock-grand fir,
73 cubic feet per acre; spruce, 67; ponderosa pine,
40; larch, 40; Douglas-fir, 26; and lodgepole pine,
20 :

Alpine fir is common at the higher elevations,
although individual trees are found almost to the
valley floor, down many nerth slopes, and aleng
stream bottoms. Much of the alpine fir is in non-
commercial areas. However, 610 million board
feet is found on commercial areas. The tree itself
is considered to be of low quality and is little used.
It is, nevertheless, suitabie for pulping.

Whitebark and limber pines likewise occur
widely throughout the eastern Montana forest and
to a smaller extent in western Montana. The
total volume of these two species in the State is
628 million board feet. Much of the timber is
scrubby and not very usable, However, on areas
where growing conditions are favorable, whitebark
and limber pine timber possess qualities compar-
able to some of the best found in western white
and ponderosa pines.

Hardwoods

The hardwoods of the East and West meet in
eastern  Montana. Aspen, cottonwood, boxelder,
green ash, willow, birch, and elm are all native
to the State. However, only cottonwood occurs in
sufficient volume to be important. The total hard-
wood saw-timber volume in Montana is 695 million
board fcet, of which 677 million is cottonwood.
Three-fourths of the Montana cottonwood is east
of the Continental Divide.

Cottonwood is the only tree in Montana native
to every county. Scattered widely along the streams
and rivers, it occurs in largest quantities in sonre
of the major river bottoms. In pioneer days the
boilers of river steamers on the Missouri were fired
with cottonwood. Today it is used for lumber,
fence posts, and fuel wood. Montana’s cottonwood
is of three species: northern black, narrowleaf,
and plains (fig. 21).

Character of the Commercial Stands

The retarded utilization of the Montana forest
is reflected in a stand condition very different from
that in much of the rest of the Nation. In the
eastern regions of the United States most of the
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timber capital has been depleted by heavy curting,
Consequently, those forests are producing at part
of capacity and can be restored to full production
only by building up the saw-timber growing stock.
That is a long, slow process. The Montana forest,
in common with the forests of the other Rocky
Mountain States, has an excess of mature and
nearly mature timber (fg. 22).

A detailed tally by age class in western Mon-
tana shows that almost half of the timber area in
that part of the State bears stands older than 120
years, and that one-fourth of the area bears stands
more than 200 years old. Such proportions are
considerably in excess of requirements. The saw-
timber volume in Montana amounts to 8,100 board
feet per acre of saw-timber stands and 3,700 board
feet per acre of total commercial forest, exciuding
woodland areas. East of the Mississippi River the
average is 1,600 board feet per acre of commercial
forest. The classification of the Montana commer-
cial forest, with the exception of woodlands, by
size of timber, is as follows:

Western Eastern

Montana Montana Tatal

imithor rmdivon fmudiion

X geres) acres) acres)
Saw-timber stands ... ... ..., 3.7 2.0 5.7
Pole-timber stands ............ 3.0 3.4 6.4
Seediing and sapling stands....... 1.3 -6 24
Nonstocked areas ............. e 4 i )
Total .. ........... .. .. ... 3.9 6.} 15.0

Another notable fact is that the area of non-
stocked forest land is small even though theie
have been many and extensive fires in years past.
This is largely due to the great capacity of several
species, particularly® lodgepole pine and larch, to
reseed on burned areas. Montana’s commercial
forest, in additien to having only a relatively small
denuded acreage, is for the most part satisfactorily
stocked. Complete stocking data are available only
for western Montana. They show that 86 percent
of the area of poie and seedling and sapling stands
in that part of the State is medium- to well-stocked
with trees.

In addition to the nonstocked area, there are
800,000 acres of woodland in eastern Montana that
are also less than 10-percent covered with trees.
The lack of timber on the so-called woodland areas,
however, has nothing 10 do with past fires, other
damage, or cutting. It merely reflects the fact that
these areas are on the lower end of the scale of
commercial quality and productivity.
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Ficure 22.

The Volume of Timber in Montana

Approximately 93 percent of the timber cut in
Montana is from live, sound trees of saw-timber
size of which there are 56 billion board feet. It is
to be expected that a large part of the timber
production will always come from saw-timber trees.
However, there is an additional and only partially
tapped supply of wood in pole-timber, dead, and
cull trees which is suitable for certain purposes. A
large part of the mature lodgepole pine, for ex-
ample, is only pole size, that is, 3.0 to 11.0 inches
in diameter. Many other stands need to be thinned,
and thev would provide a substantal volume of
usable wood of all species.

As shown in the following tabulation, the total
stand of live and dead timber in the State is 17

billion cubic feet.
Toial itmber ttand

in Montang
Billign
cubic feet Percent
Sawlog portion of saw-timber trees . BN | 48
Pole-timber trees ........... ... ......... 12 12
Cull er2es ... ... e . B 2
Dead trees . ........... . ... ... ..., .. 5 3
Top portion of saw-timber trees... ... .. .. 9 5
Total . .. .. YA 100

Though much of this timber is growing stock that
should not be cut for many years, it is apparent that
the existing timber volume as a whole is more than

Foarest Resources of Montana

ample in relation to the use which has so far been
made of it. The total cut of live and dead timber
of all kinds has averaged less than 100 miilion
cubic feet per year. Thus, if size and quality
could be disregarded, there is enough timber to
keep logging operations going at the present rate
for 170 years or more without any additions to the
volume by growth.

Although only 3 percent of the toral usable
volume in the State as a whole is dead wood, the
situation varies considerably by locality. In Beaver-
head County, for example, 14 percent of the usable
timber of all species and 20 percent of the lodge-
pole pine are dead.

Two-thirds of the dead timber in Montana is
lodgepole pine killed by the mountain pine beetle
(Dendroctonus monticolae), In 1909 an infestation
of this beetle was reported on what is now the
Flathead National Forest. That was the beginning
of an epidemic which eventually swept southward
across the western part of the State into the Bitter-
root Valley and Big Hole Basin. During the three
decades the epidemic raged, it killed billions of
board feet of mature timber, mostly lodgepole pine.
This single epidemic probably killed as much or
maybe more lodgepole pine of saw-timber size
than is standing today. Figure 23 shows the general
location of the major bodies of dead timber in the
State.

Timber Growth in Montana

Net annual growth of all timber 5.0 inches and

"larger in Montana is 241 million cubic {feet, nearly

2 percent of the total for all of the United States.
The net annual growth of saw-timber trees in
Montana is 606 million board feet, about 114
percent of the national total. These are indeed
small percentages, considering that approximately
314 percent of the Nation's commercial forest lies
in Montana. This sizuation is accounted for first
by the fact that Montana forest land at its best
will not grow timber as fast as the forest land of
several other regions. Secondly, growth in Montana
is currently low because the forest is in an un-
developed condition, much of it being overmature
and slow growing. Figures are not available to
show what portion of the total growth capacity
in the United States is in Montana, but there is
no question but that the following figures will be
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considerably exceeded as the Montana forest is cut
over and restocked with thrifty stands.

Net annual growth of live saw lm-
ber and primary growing stock

Primary growing

Live saw timber stock

{million {million

bd. feet) cu. ft.}

Western Montana ............... 346 97
Eastern Montana ............... 260 144
Total ... ............... 606 - 241

At present 60 percent of the net cubic-foot tim-
ber growth in Montana occurs east of the Con-
tinental Divide. This may seem strange, consider-
ing that only 43 percent of the commercial forest
area lies in eastern Montana and that this forest
has on the average a substantially lower growth
capacity than the forest of western Montana. Here
again the answer lies in the character of existing
stands. One-third of the saw-timber area west of the
Divide is overmature, growing slowly, and suffer-
ing heavv losses from insects and disease. This
overmature condition is much less common in east-
ern Montana. Proportionately, much more of the
eastern Montana comunercial forest bears young
stands, many of which are in the stage of most rapid
growth.

The cutting of the overmature stands in western
Montana is gradually changing the piciure, and in

MAJOR BODIES OF
DEAD TIMBER N MONTANA

Ficure 23,

the long run we may expect the net annual growth
there to be substantially higher than in eastern
Montana. As a matter of fact, inasmuch as the
western Montana estimates are based on measure-
ments made in the middle thirties when precipita-
tion was below normal, current annual growth in
that area is no doubt somewhat higher than indi-
cated. The majority of growth measurements in
eastern Montana were made following World War
I1, during a period when precipitation was slightly
above normal.
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Montana’s Forest Industries

4

MORE than 400 sawmills and at least 75 other
wood-using plants operate in Montana.

The output of all forest industries in 1948
was valued at 50 million dollars. These industries
are a major source of employment and income for
many communities.

Lumber is the principal wood preduct in Mon-
tana, and lumbering the principal manufacturing
industry. A number of other forest commodities
are also produced: mine timbers, transmission poles,
pulpwood, fuel wood. posts, lath, shingles, hewed
ties, converter poles, corral poles, and Christmas
ees.

The Lumber Industry

Since the 1840’s when the Jesuit Fathers in the
Bitterroot valley flartened out a wagon wheel tire
and cut sawteeth in if, the iumber industry has
come a long way. Their crudely consiructed sawmill
was the first. The next one was brought to Mon-
rana in 1863 by two men, Holter and Evenson.
Hitched behind a voke of oxen, this mill was hauled
more than 1,000 miles from Denver, Colo., to
Madison County. It was in operation in 1864 and
the first boards sold for a top price of 5140 per
thousand board feet (7). From such humble be-
ginnings the lumber industry has grown to a 45-
million-dollar business,

Early production records show that Montana
mills sawed about 13 miilion board feet of lumber
in 1869. Bv 1900 production exceeded 200 million
board feet, and continued generally upward to a
peak of 427 million board feet in 1923. Lumber
output took a sharp slump during the depression,
dropping to a littie more than 100 miilion board
feet in 1932. Following this, production headed
upward again to a new peak of 398 million board
feer in 1948 (fg. 2, p. 4.
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Stze of Montana Sawmills

Lumbering in Montana is in its third phase of
development. The first phase was the operation
of the pioneer mills, such as the one run by Holter
and Evenson. The second phase, from about 1890
to 1925, was that of the large mill, during which
big plants were constructed in Libby, Eureka, Troy,
Missoula, Hamilton, and several other towns. Ac-
cording -to the lumber census of 1921, large mills
accounted for 75 percent of the lumber production
in that vear.® The third phase began after 1925.
Large mills dropped in number from 7 to 3 in 1948
and their production fell off proportionately. Dur-
ing the quarter century following 1925 many smaller
plants were established and their combined output
in 1948 was over 300 percent higher than in 1926.

In 1948 the most important segment of the lum-
ber industry was the medium-size mills which pro-
duced 48 percent of the lumber cut (fig. 24). Just
how much the center of gravity shifted between
1921 and 1948 is shown in figure 25 and in appen-
dix table 25.

The larger mills that have closed over the years
appear to have done so because of their inability
to get enough ponderosa pine at a time when it
was difficult to market timber of other species. The
two largest sawmills in Mountana today, the Bonner
plant of the Anaconda Copper Mining Co., and the
Libby planc of the ]. Neils Lumber Co., have been
favored with a backlog of nonderosa pine timber.
Both also have had relativelv good outlets for sawed
material of other species. The Bonner mill saws
much larch and Douglas-fir for the Butte mines and
the J. Neils Lumber Co. has developed a market

* The term “large mills” as used here includes piants pro-
ducing 10 millien hoard feet or more annually; medium
mills, 1 million to i0 million board feet; and smail mills,
under i million board feet.
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Ficure 24.—A4, 4 modern medium-size sawmill of the type that is taking on greater importance in the lumber industry,
B, 4 large-size sawmill, one of the few remgining in the State, Diversification, remanufacture,

precision manufacturing, adequate capital, and established outlets are some of the factors accounting for the iong-

This is a band mill,

time stability of these piants,
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LUMBER PRODUCTION
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FIGURE 5.

for lumber of these species through an aggressive
sales program.

The changing character of the lumber indusery
has both its good and bad features. Smail plants
have the operational advantage of lower overhead,
and an industry of small businesses offers wide
opportunity for individual enterprise. On the other
hand many of the smallest mills are marginal.
When markets are good, they run; when markets
are poor, they shut down. Lacking mechanical
improvements and a large volume of output, they
are in a less favorable position to operate with
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maximum efficiency than are the larger mills, Per-
haps the greatest handicap of smallness is in obtain-
ing efficient management; it is far easier to find
management ability for 1 large mill than it is for
10 small ones,

In view of the problems which seem to be in
inverse ratio to mill size, the sixfold increase in
number of medium-size mills is most encouraging.
While these mills are small in comparison with the
mills that dominated the western iumber industry
in the past, they are not the smalilest, Many of
them are large enough to permit the installation
of dry kilns, resaws and other mechanical aids.
Such utilization opportunities rmake it feasible to
build this segment of the industry into an efficient,
stable group of plants.

Concentration vards, which buy up rough green
lumber and dry, dress, and market it, are overcom-
ing some of the disadvantages of small mills.
Though concentration yards have long been an
instituzion in the South, they have only recently
hecome important in Montana,

Lumber Production by Species

Except for some cottonwood cut by small saw-
mills in the river bottoms of eastern Montana,
nearly the entife lumber production of the State
is from coniferous timber. Three species, ponderosa
pine, western larch, and Douglas-fir, make up
nearly 93 percent of the cut. White pine, spruce,
and lodgepole pine are sawed by numerous sawmills
in' the western part of the State, but the total
output of these species is relatively small.

Since 1904, with the exception of 4 years, the
cut of ponderosa pine has exceeded that of any
other species, Western larch has generally been
second and Douglas-fir third, The most significant
point, however, is that western white and ponderosa
pine, which together make up 22 percent of the saw-
timber stand, have in the past half century ac-
counted for 47 percent of the lumber cut. This
situation has arisen [rom differences in market
ability of the various species.

Western white pine lumber has always been of
sufficient value to pay the high cost of freight to
midwestern and eastern markets and still leave a
profit for the producer. Ponderosa pine has ranked
a little below western white pine in this respect.
The other timber species, however, lack the special
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qualities of western white and ponderosa pine and
have been less able to pay their way. Fortunately,
the mining industry and the railroads have pro-
vided a local market for much lumber of these
less vaiuable species.

During the war and postwar years the proportion
of larch, Douglas-fir, and other less valuable species
in the lumber cut increased. In 1948 these species
accounted for 60 percent of the total lumber pro-
duction as compared with 48 percent in 1937. This
change was due to the outstandingly strong post
war lumber market and the reduciion of the
western white and ponderosa pine timber supply.
Major dependency, nevertheless, still rests upon
the two pines even though they account for less
than half of the cut.

The over-all timber supply situation in the
United States is a basis for thinking that the market
position of the less valuuble species will continue
to improve. However, if there are periodic slumps
in the lumber market in the future as there have
been in the past, they will undoubtedly have a less
adverse affect upon ponderosa and western white
pine lumber than upon lumber of the less valuable
species. Thus, the lumber industry will be more
stable and profitable in the future if it has pon-
derosa and western white pine timber to cut

Markets for Montana Lumber

‘The miner was the lumber industry’s best cus-
tomer for many years. Later the railroads became
important wood users and also provided access to
outside markets. Still later with the great settle-
ment period following the turn of the century,
Montana farmers and ranchers began to use a
large quantity of lumber. Today a little more than
hailf of the lumber cut is used within the State
(fg. 26), the railroads being the principal con-
sumers. Other in-state conswmers or tvpes of use
are, in order of their importance: farms, mines,
remanufacturing, and nonfarm construction.  As
a group these users plus the railroads account for
about 90 percent of the in-State consumption.

Montana lumber is shipped ail over the Nation.
A survey in 1945 showed sawmill shipments o 40
of the 47 other states, with 71 percent going to the
Midwest (fig. 27). Minnesota, Illincis, Iowa, Wis
consin, and Pennsylvania were, in that order, the
principal markets in 1943. Fourteen percent of the
1945 shipments went to the West, 13 percent o

TREND IN DISTRIBUTION
of MONTANA | ¢
LUMBER..

(s bonsy Jeel

USED IN -
MONTANA

1924 1936 1945

FictRe 26,

REGIONAL DISTRIBUTION OF
MONTANA LUMBER

Frwre 27,
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the Northeast, and 2 percent to the South. This
general pattern of distribution, which has pre-
vailed for more than 20 vears, is due largely to
the competitive position of the Montana industry
in relation to South and west coast mills.

Railroad Tie Production

Cross ties constitute a sufficiently important part
of the lumber output in Montana to warrant special
mention. They have been a major item of wood
use ever since railroads began to replace river
steamers and covered wagons. As the transcontinen.
tal lines headed westward across the Plains States
during the latter part of the last century, the re-
quirements for ties were tremendous. Even before
the rails reached to Montana’s forest areas, ties were

being hewn on the eastern slopes of the Rockies

and driven down the Missouri and Yellowstone
Rivers. Evidence of these early curtings can still
be seen in many of the remote areas of the Sun,
Gallatin, and Yellowstone River drainages.

It was not, however, until the midtwenties that
cross ties became a big item of production in Mon-
tana sawmills. Almost all of the ties cut in the
earlier years were hewn by tie hacks, and as late as
1925 about 900,000 hewn ties were being cut
annuaily. This was slightlvy more than 4¢ percent
of the total tie output. The production pattern
shifted rapidly, and by 1931 hewn ties made up
about 1 percent of the total. all the rest coming
from sawmills. The shift to sawed ties brought a
concentration of tie production to the northwestern
counties—Flathead, Lincoln, ILake, and Sanders.
Here are located two tie concentration yards with
preservation plants. Here also are large areas of
larch and Douglas-fir, species which because of their
scrength and durability are preferred by the rail-
roads. In recent years larch and Douglas-fir ties
have constituted nearly one-fifth of the toral saw-
miil output in the State,

Production of sawed ties has becowe a speclalty
trade for a number of small mills; portable equip-
ment and crews of usually not over six to eight
men are typical. Cutting from 2,500 1o 12,000 ties
per setting, these small mills move rapidly from one
tract to another. In 1946 there were about 35 of
them. Their operation has been notablv unstable.
Annual sawed-tie purchases from 1942 1o 1947
ranged from 42 million to 97 million board feet.
The worst feature of such fluctuation is, of course,
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its adverse effect on the income of dependent
communities.

In cutting ties, the outer part of the log 1s
either tossed to the slab pile or sawed into boards.
For each 1,000 board feet of ties sawn, it is possi-
ble to cut nearly 250 board feet of lumber, com-
monly referred to as side lumber, Tie sides from
larger larch trees yield 40 percent in clear grades.
The controlling factor as to whether side lumber
is to be sawn is usually the market price of larch
and fir boards. When the price is relatively low,
tie sides go to the slab pile; when the price is
good, side lumber is sawn. During most years the
market has been so poor that much high-grade

wood has heen sold for fuel or left to rot in the
woods. ‘

The Mine Timber Industry

Approximately one-ffth of the outpur of Mon-
tna's sawmills is used by the mining industry in
the form of heavy timbers, planking, lagging, or
other lumber. In addition, some 3 million cubic
feer of round and hewed material are used under-
ground each year in the production of metal ore
and coal. The mine timber industry has grown up
to meet this need.

In the early davs of metal mining in Montana
sawed mine timbers were used to a greater extent
than at present (10). As the price of sawed timber
increased, however, round timbers began to be
used more. Unlike the hewn tie which has 2imost
gone out of existence in this region, the round
mine timber has stayed in favor because it has been
the cheapest material for the job. Recently one
company has been experimenting with slabbed
stulls, that is, round stulls roughly squared to
tacilitate packaging and handling.

Lodgepole pine was at one time the principal
species used underground. because the forests in
the viciniey of the metal and coal mines werc
principally of that species. According to Rapraeger
(10), this situation changed about 1916 when the
copper market of World War 1 created an unpre-
cedented demand for mine timbers which local
suppliers could not meet. [t became necessary for
some oi the mining companies to reach out into
the larch-Douglas-fir forest for timber. Since freight
rates were favorable and two of the major
mining companies owned extensive tracts of larch
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and Douglas-fir, the market lost by lodgepole pine
was never regained. Teoday more than half of all
the round timbers produced in Montana are larch
and Douglas-fir, mainly the latter.

The Anaconda Copper Mining Co., which uses
most of the round timbers in the State, obtains the
greater part of its supply in western Montana
although its operations are widely scattered. The
smaller concerns generallv obtain timbers in the
vicinity of their mines. Three-fourths of Montana's
mine timbers are produced in the western part of
the State.

The Pole Industry

Prior to World War II some 20 to 30 thousand
telephone and light poles (mainly western red-
cedar) were cut annually in Montana. The short
supply of redcedar timber, the preferred species for
poles, and also the lack of processing and ireating
plants kept pole production at a low level. Between
1945 and 1948 10 processing and treating plants
were built—6 in western Montana and 4 in eastern
Montana—and the pole industry came into its own.
These plants, plus the additions to those already
established, involved a capital investment of 114
million dollars. In 1947 the industry produced
325,000 poles. Production slipped badly in 1948
because of unfavorable market conditions, but rose
again to 222,000 pieces in 1949 (appendix table
25).

The expansion of this industry was based
primarily on the utilization of lodgepole pine tim-
ber. Growing straight and slender in dense stands
and having a high proportion of the desired 30-
to 40-foot lengths and 8- to [2-inch diameter classes,
lodgepole pine has the qualities needed to make
good telephone and power poles at a low cost.
Nearly one-third of the lodgepole pine timber in
the United Srates is located in Montana, so with
the rapid depletion of redcedar in other Western
States the growth of Montana’s pole industry was
a natural development.

A greatly expanded rural electrification program,
beginning in 1945 stimulated the rapid growth of
the Montana pole industry. Although the propor-
tion of farms in the United States which are elec-
trified jumped from 11 percent to 37 percent in
15 years, there is still a big job to do in bringing
adequate electric and telephone service to all rural

1

homes. If new development proceeds at the rate
planned by the Rural Electrification Administra.
tion, about 2,500,000 poles will be needed annually
between 1950 and 1957. After that the demand
is expected to drop to 1,500,000 poles a year.

Rural electrification and telephone cooperatives,
of course, represent only part of pole requirements.
There are some 55 million poles in service in the
United States, exclusive of Rural Electrification
Administration utilities. The annual replacement
on these lines is estimated to be 2,700,000 poles
annually.

Montana has sufficient timber to supply an even
larger share of the Nation's pole needs than it
has in the past. It is estimated that the annual
cut of lodgepole pine alone can be stepped up

“four times and even then be well within the

desirable cut limitation. The major problem of
the industry is that of meeting strong competition
from other producing States. Meeting competition
will require a reduction in production costs, devel-
opment of preservative treating processes 10 meet
buver specifications, and otherwise creating a de-
mand for Montana poles.

Though Montana’s big new market in recent
years has been for small poles for rural lines, one
comnpany is attempting to develop outlets for west-
ern larch poles 45 feet and longer. Western larch is
well suited for the production of such poles. It has
a desirable shape and will produce a variety of
sizes. Moreover, if properly treated, larch poles
compare favorably with poles of other species in the
matter of service life. These factors plus the in-
creasing difficulty of finding adequate supplies of
long poles in the South suggest a favorable market
outlook. In 1949, 15 percent of the poles pro-
duced in Montana were western larch.

The Christmas Tree Industry

For more than 20 years Christmas trees have been
an important product of Montana’s forests. Nearly
3 million trees are shipped annually to midwestern
and eastern markets, This is about oneseventh of
the total production in the United States. The
development of the Christmas tree industry in
Montana is due primarily to the large number of
Douglas-fir trees on low-site quality areas in the
western part of the State. Growth on this land
is sufficiently slow to produce the dense foliage
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desirable in Christmas trees. Some lodgepole pine
trees have been shipped, but only on a trial basis.

Lincein and Flathead Counties in the northwest
corner of the State furnish about three-fourths of
the trees shipped each year. About 70 percent of
the trees come from private properties but in
recent years cuiting has been increasing on State
and Federal lands. This industry, which employs
about 2,500 workers for 2 months before Christmas
and brings about 1 million dollars into the State,
is a desirable one. Cutting of Christrnas trees, like
any cutting when properly done, adds to the pro-
ductivity of the forest. It also provides employment
during a slack period.

In 1948, Montana Christmas trees were shipped
to 33 States, and a few carloads were exported to
foreign countries. Five States, Illinois, Iowa, Mis-
souri, Texas, and Kansas, received slightly more
than half of the 1948 shipment.

In the midwestern market area where most of
the Montana trees are sold, freight from most com-
peting areas is less than from Monwana. For ex-
ample, from New Hampshire to Chicago the rate
per hundredweight in 1949 was $1.29; from New
Brunswick, $1.64; from western Montana, $2.22.
These rate differences emphasize how necessary it is
for the Montana industry to establish a reputation
for high-quality trees and to keep prices at a reason-
able level.

In recent years there has been some evidence
that the quality of trees shipped from this State
is declining. It is therefore clear that more effort
must be made to grow better trees and to grade
tree shipments. Growing better trees and more
of them involves cultural practices such as thinning
of thickets, leaving stumps with live branches to
produce more trees, pruning of lower branches from
thin-topped or badly formed trees, and in. some
cases planting to maintain full stocking. The adop-
tion of Christmas tree grading rules is recoms-
mended to provide a basis for quality measure-
ments.

Pulpwood,‘F uel Wood, and Fence Posts

Montana does not have a pulp mill but it does
produce pulpwood for export. For manv vyears
pulp logs have been shipped westward. During
World War II the shipments reached a high of
15,000 cords, and in the 10 vears from 1940 to
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1949 averaged 8,400 cords a year. In 1945 wood-
procurement problems caused several Wisconsin
mills to locok to Montana for pulpwood. Six-hun-
dred-and-forty cords were shipped eastward that
year. Despite the long haul of more than 1,000
miles, shipments to the Wisconsin plants climbed
steadily to 50,000 cords in 1949. Figure 28 shows
the trend of pulpwood production from 1940
through 1949,

Even in 1949 pulpwood constituted less than
5 percent of the timber-products output for the
State. Since it takes approximately 130,000 cords of
wood a year to keep a 200-ton sulfate pulp mill run-
ning, the construction of even one or two mills
would make a major change in the character of
the industrial drain upon the forest.

Montana produces 187,000 cords of fuel wood
and 4,900,000 fence posts annually. All but a
small part of the fuel wood and fence posis is
consumed within the State, mostly near the
locality in which they are cut.

Commodity Drain on Montana’s Forest

Approximately eight-tenths of the timber re-
moved from the comimercial forest of western Mon-
tana is for lumber. In contrast, lumber use
represesnts only one-tenth of the production east
of the Continental Divide. In that part of the State
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more timber is being cut for each of three other
products, fuel wood, posts, and pulpwood, than for
lumber.

During the pericd from 1939 through 1948 an
average of 94 million cubic feet of live, sound
timber was cut yearly. This drain has two com-
ponents which are discussed later. Ninety-three
percent of the timber cut, or 528 miilion board feet,
was of saw-timber size, that is, 11.0 inches in
diameter and larger. The other 7 percent of the
drain came from pole-timber trees, 5.0 to 11.0 inches
in diameter, and amounted to 93,000 cords an-
nually.

The average annual commodity drain on Mon-
tana’s forest growing stock for timber products
is as foilows:

Average annual commodily drain,

123948
Live saw Live pole
timber tmber Total
imillian fthousand fmidlion
bd, ft.} cords) cu. ft.l
Western Montana . ...... ... 479 38 81
Fastern Montana ... ... .. 49 31 13
Total ............. 528 89 94

This excludes the production from dead and cull
trees (primarily for fuel wood and fence posts)
which amounts to almost one-tenth of the total
production, but it includes logging waste, that is,
live timber either cut or damaged beyond recovery
in the course of logging operations but not used.
Eighty-seven percent of the volume of the trees

Montana the volume of timber is increasing be-
cause of an excess of growth over drain. In western
Montana the volume of all timber 5.0 inches and
larger is likewise increasing, although the saw-
timber volume is declining. Because the logging
activity Is on the whole poorly distributed in west-
ern Montana, many areas are being heavily cut
and the saw-timber growing stock decline in these
areas is even more rapid than for western Montana
as a whole.

ANNUAL CHANGE IN
GROWING STOCK

ALLTIMBER

+ 131,000,000
CUBIC FEET
SAW TIMBER
+16,000.000 +211.000,000
CUBIC FEET BOARD FEET
: ~133.000.000
EASTERN  WESTERN EASTERN

cut and damaged is taken out of the woods. The MONTANA  MONTANA MONTANA WSTERN
rest is left to rot. . o MONTANA
Figure 29 compares the commodity drain with
the growth figures presented earlier. In eastern Ficuze 29.
*
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Timber Supply and Industrial Development

-t
=

NDUSTRIAL use of Montana's timber has been
I slow to reach the present level and even todav

is considerably below the productive capacity
of the forest. No doubt the brightest fact in the
forestry situation is that tirnber is available to sus-
tain a larger forest industrv. However, there are
some qualifications that must be understood and
taken into consideration. The opportunity for
expanding the timber cut is contingent upen mak-
ing more effective use of the forest. There are, in
ather words, four requirements that must be met it
production of timber products is to be sustained at
the level made possible by the growth capacity of
the forest.

L. Better distribution of the timber cut so far as
species, size, and kind of trees are concerned. A
large part of the logging has been concentrated
upon the more desirable timber, whereas use of
the rest has lagged.

2. Better distribution of the hmber cut so far
as avea s concerned. Many stands classed as com-
mercial by the Forest Survey are not yet operable
primarily because of a lack of roads. Unless the
entire commercial forest area is utilized, the maxi-
mum timber cut cannot be sustained.

3. More complete utilization of the trees logged.
[n most logging operations the tops of the saw-
tmber trees are not utilized. These tops represent
about 10 percent of the usable wood volume of
the trees, Yield estimates in this report are based
on the assumption that such material will be used
in the future.

L Intensification of forest management and pro-
tection. Much needs to be done to put the forest
in a productive condition and to minimize losses.
As in farming, foresary vields have a direct rela-
tionship to the amount of effort expended on crop
culture.

The difficultes in attaining full forest produc-

tivity in Montana are by no means insurmountable. -

As a matter of fact, lorest-management practices

Forest Resources of Montana

and protection are steadily improving, and there
are hopeful signs that the economic handicaps
which have held up development will lessen. Never-
theless, for a realistic view of the situation one
should bear in mind that the allowable-cut™ esti-
mates in this report can only be justified if the
four requirements mentioned above are met. There
is a time element involved too. It is quite obvious
that the improvements in management, protection,
and development cannot be permitted to lag. 1f
we drift along for several decades without making
these advances, the allowable cut will be lower
than indicated here.

Conditional Allowable Cut .

The total conditional allowable timber cut in
Montana is 250 million cubic feet a year, or 129
million cubic feet greater than the 1948 timber cut.
As emphasized by the foilowing tabulation and
figure 30, two-thirds of the opportunity for ex-
panding the cut is in types of wood only lightly
utilized at present, namely, pole, dead, and cull
trees and the tops of saw-timber (rees.

Conditional
1948 cut  allomable cul
{million { mitlion
cH. Jb} cté. 1)
Sawlog portion of saw.timber trees. 100 148
Pale-timber trees .. ... A 9 55
Dyead and cull timber and tops of saw-
timber trees ... ..... ... ... 12 47
Total .. . . 121 250
yaw Timber

The cut of saw timber reached an all-time high
in 1948 but it was still helow the allowable cut

U The desitable level of cut is catled “allowable cut.” In
stands in a depleted condicion, the allowable cut should be
less than the anoual-growth rate to permit a build-up of
growing stock. In stands where the voiume of older timber
is greater than necessary for sustained production, the
allowable cuite may be greater than the annual growth.
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CURRENT ANNUAL TIMBER CUT COM-

PARED WITH THE ALLOWABLE ANNUAL

CUT IF MANAGEMENT AND DEVELOP-

MENT REQUIREMENTS ARE MET ---
MONTANA
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for the State as a whole (fig. 30;. .\s comparec
with an allowable cut of 861 million board feet the
cut was 682 million. In eastern Montna, the cw
of saw timber can be six times that of 1918
On the other hand in western Montana during
1948, the cut of all species exceeded the allpwe-
able cut—by 13 percent—for the first time. The
opportunity for expanding the saw-timber cut it
mainly in the smaller size saw-timber trees, 11.0
20.9 inches in diameter.

Pule Timber

[n general, today's pole timber trees are tomofr
row's saw-timber trees. Therefore. most of the pole:
timber trees are growing stock and should not be
cut. There is, however, a sizable volume of 5 to
1}-inch timber that can be removed with benefu
to the stands.

From an industrial standpaing, the most impor
tant part of Montanat's merchantable pole timber s
in lodgepole pine stands that have tailed to reach
saw-timber size even though they are mature, and
in some cases overntuture. The small size of the
trees in these stands is due to three factors; tle
nmatural smallness ot lodge-pole pine, the dense
condition of some stands, and poor growing condi-
tions flow site qualityy. Whatever the renson, this
polesize timber is ready [or harvest and is excellent
raw naterial for pulp and several other uses.

in addition to the more or less sohid stands, pole
timher is also scattered throughout the fovest.
some of it should be thinned out of young stands
o increase their growtl rate. Some of it 1s poor-
risk timber in older stands, and should be logged
along with saw timber to make way for more
vigorous trees. Comparatively lictle pole umber
has been logoed i the past awnd {or thae reason the
opportunity for expanding the cut is even greater
than it is [or saw timber. In western Monmna the
allowable cut of pole timber is tour times as large
as the average 1939—18 cue: n eastern Montana it
s nine umes as large.

Any statement that more pole wees should be
logged in the future than have beea in the past
needs careful qualitving. As pointed out earlier,
most of the pole timber is growing stock—the source
of Future saw timber. Unless the pole trees to be
cut are selected with discrimination, increased Iog-
ging can do more harm than good. As a matter of
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fact, some harm has already been done. The extra
good lumber market following World War II
caused the premature logging of some vigorous,
fast-growing, young ponderosa pine stands of pole
size and slightly larger. Because such stands are in
short supply, premature cutting of them under-
mines the future of established dependent saw-
timber industries.

Dead and Cull Trees and Tops of Saw-Timber
Trees

The usable portion of trees with rot and other
defgcts, and trees killed by fire, insects, diseases,
and other causes, is a wood source that has been
little used. Lodgepole pine stands devastated by
the serious insect epidemic that swept over Mon-
tana from 1909 to 1933 constitute the largest sup-
ply of dead timber. However, there is also much
dead timber of other species.

Climatic conditions in the Rocky Mountains
preserve fire-, insect-, and disease-killed timber for
a long time. The remarkable lasting quality of
much of this dead, standing timber is attributed
to the drving out of the woad to the point where
decav fungi cannot spread (7). Manv larch trees
that died in the first decade of this century still
contain sound, usable wood, There is ample evi-
dence that dead lodgepole pine in the high, dry
forests of eastern Montana will last a quarter
century or more. A recent study in Utah and
Colorado reported cases of dead trees remaining
standing and salvable for 70 vears {7).

The dead timber is suitable for many uses. For
example, tests of lodgepole pine for pulping show
that it will yield puip comparable to that from
green wood of this species, except possibly for a
slightly lower tearing swength.

The drawbacks of dead wood for pulp, poles, lum-
ber, and other products are somewhat higher log-
ging costs and greater wastage because of defects.
The fact that much of the dead umber is scattered
throughout green stands makes 1t desirable even
from the operator’s point of view to put it to use.
Nevertheless, very little dead timber has been used
for any products except fuel wood, fence posts,
and stulls. Green timber is preferred because it
is easier to use, there is still plentv of it, and it
requires less care in selection.

The Montana forest can supply a substantial
quantity of dead wood for many vears. The salvage

Furest Resources of Moniana

operation should grow smaller as time passes, be-
cause good management should eventually reduce
widespread and devastating insect epidemics,

How much dead tmber now standing can be
made available and logged at a profit before it
deteriorates is difficult, if not impossible, to say.
Assuming that 5 percent of the existing volume
is used annually, the annual cut for some years to
come would be 311,000 cords—68,000 from western
Montana, and 243,000 from eastern Montana.

The volume of cull timber is considerably smaller
than that in dead wees. If it is utilized at the
rate of 3 percent a vear, the cut will be 127,000
cords—80,000 from western Montana, and 47,000
from eastern Montana.

Another source of wood is the top portions of saw-
timber trees. At the present time, loggers in western
Montana are utilizing the top portion of 1 tree out
of 20. In eastern Montana about half of the top por-
tions are utilized, chiefly because a large part of the
cut is being used for pulpwood. The volume of
the top portion of the allowable annual cut of
saw-timber trees would be 102,000 cords—36,000
from western Montana, and 66,000 from eastern
Montana.

The combined allowable cut of dead and cull
trees and the top portions of saw-timber trees is
estimated to be 540,000 cords; the actual cut in
18 was 138,000 cords.

The Allowable Cut by Species and Qunership

The utilization of saw timber in Montana is
very much unbalanced so far as species are con-
cerned (fig. 31). Three of the high lights in the
statistics for the 1948 cut are as follows:

1. The cut of ponderosa and white pine saw
umber was 81 percenc above the allowable cut,

2. The cut of larch and Douglas-fir saw timber
was 3 percent above the allowable cut.

3. The cut of other species, mainiy lodgepoie
pine and Engelmann spruce, was 85 percent below
the allowable saw-timber cut.

The most disturbing fearure in the Montana
timber situation is the excessively heavy cut of
ponderosa pine west of the Continental Divide.
Since 1925, except for 4 years, the cut of ponderosa
pine saw timber in western Montana has been
higher than the allowable cut (fig. 32). While
the overcuuting of this species is offset to a small
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CURRENT ANNUAL SAW-TIMBER CUT
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extent by the uncue surpluses east of the Divide,
that fact does not solve the problem in western
Montana. '

In several localities the overcuiting ot ponderosa
pine has been especiaily severe. In Ravalii County,
for example, the cut during the decade 1936 1o
1945 was almost three times higher than the allow-
able cut rfig. 33). The inevitable result will be
drastically curtaiied production of ponderosa pine
for a long ume.

Onlv a few general statistics by ownership are
availihble. They are presented in table 1, which
shows that the conditional allowable cut of saw
timber nn the national forests is in all instances
higher than the present cut. However, the na
tional-forest cut of ponderosa pine and western
white pine in western Montana is about as high
as it should ¢o. and the larch and Douglas-fr cut
is also approaching the ceiling. There is consider-
able room for expanding the cut of other species.
On the nauonal forests of eastern Montana, the
present cut of saw timber of all species is only a
fraction of the conditional allowable cut

The sizuation of the other ownerships is different.
In ecastern Montana the umber cut outside the
nationat forests could be doubled. But, in western
Montana the ponderosa pine,” larch, and Douglas-

“ The volume of western white pine outside the national
forests is too small to permit an accurate over-all comparison
of actuat and allowable cut,
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fir :imber not in the national forests is being
heavily overcut. The drain on ponderosa pine is
three times as high as it should be. Table 1, of
course, reflects only the over-all situation of all
other ownerships combined. In some localities and
on some of these holdings the rate of cutting is
quite satisfactory. On others the unbalance is
therefore that much more marked.

Though privately owned timber in western Mon-
tana is in general being cut much too rapidly,
the heaviest overcutting during the period 1940~
19 occurred on State-owned lands.

Industrial Expansion Opportunitiés

Moentana's commercial forests provide work for
about 35,800 persons in logging camps, sawmills,
and other timber-product industries. This is at
the rate of one worker for every 2,700 acres of
commercial forest, which is verv much different
from the national average of roughly one worker
for every 300 acres. It seems unlikely that forest
industries in Montana can be built up to the point
where there will be one worker for every 300 acres.
However, the allowable cut figures make it plain
that there is considerable room for increasing both
the income and empiovment from forest-products

Forest Resources of Montana

TasLe 1.—Montana saw-timber cut in 1948, by two major
ownership groups, compared with conditional allowable cut

Eastern Montana

i Condi-

Western Monrana

i I Condi-

;
Ownership class 1948 | tiomal : 1948 tional
cue I allowable | cut I allowable
i 1 cut i i cut
| | | :
. : |
U MuMen | Milllon | Million Miilion
National forest: i doard feet | boord feet | hoard feet | hoard jeet
Ponderosaand west-i ‘ | !
ern white pine.. +7 ‘ 48 ! 2. 1
Larch and Douglau-l i ‘
fie. ... ., i 116 ¢ 144 | 9 62
Other species. . .. 14} 127 “ 15 180
Total ......... 177 319 26 | 252
All other: i
Panderosa and : i
western  whize i i
pine .......... 198 ! agi 3 13
Larch and Douglas- \‘ i
fir o 24l | 136 | 10 |
Other specien .. . 16 | 36 E 8
i
Toral . ........, 453 241 i 24 49
Total, all awners. .. .. 612 560 | 50 308
~ i

industries. On the other hand, these figures make
it plain also that indiscriminate industrial develop-
ment would do more harm than good. It is essen-
tial for the development te be fitted to the
resource so as to make the most of the timber
surpluses and not to aggravate the shortages.

_Three broad lines of action will meet that re-
quirement: (1) Developing new industries with
different raw material needs; (2) modifying the
wood consumption habits of the lumber industry;
and (3) making more effective use of the wood cut.

Developing New Industries with Different Wood
Regquirements

A major shortcoming of the timber industries in
Monwmna today is the lack of diversification in
manufacturing. Eight-tenths of all the timber cut
zoes to the sawmills, And if fuel wood s excluded,
nine-tenths of the timber cut goes to sawmills,
There is nothing wrong with the fact that sawmills
predominate, but the fact thar they have been
obliged to be selective so far as raw material is
concerned has created much of the present diffi-
culty.

The most obvious solution to the Montana
problem is a great expansion of pulpwood produc.
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tion in the State, because pulp mills can utilize
species of timber and small trees not suited for lum-
ber. It has long been felt that much Montana tim-
ber will be a drug on the market until such time as
there is greater use of it for hber.

Although 53,000 cords of pulpwood were shipped
out of the State to Wisconsin and Washington in
1949, that volume was but a small fraction of what
the forest can supplv. The total annual allowable
cut of saw timber, pole, cull, and dead trees o a
4-inch top in Montana is 1,786,000 cords greater
than the average cut of wood for all purposes dur-
ing the decade 1939 to 1948 and 1,386,000 cords
greater than the 1948 cut. An anpual cut of 130,
000 cords of wood is sufficient to support one 200-
ton sulfate pulp mill. Opposing these favorable
resource figures are the economic realities which
have so far prevented any pulp mill from being
established in the State. Along with some of the
other Rocky Mountain States and Alaska, Montana
is farthest away from the large consuming centers.
The rising shipments of pulpwood eastward suggest,
however, that the prospects are brighter than they
were for large-scale pulpwood preduction in Mon-
tana if not for a local pulp and paper industry.

Modifying the Wood Consummption Habits of the
Lumber Industry

Obviously the lumber industry cannot continue
to overcut ponderosa pine timber without sooner
or later exhausting the supply. Since ponderosa
pine is valuable, it is highly desirable that this
species always constitute a substantial part of the
lumber production. The answer, of course, is
to shift part of the burden ot lumber production
from ponderosa pine to other species. Untortu-
natelv, the rising production of other specics in
recent vears has not lightened the pressure on
ponderosa pine,

Despite the fact that spiraling lumber prices since
World War I have brought into use many of the
less valuabie species, there is still need for greater
use of these species by the lumber industry. This is
especially apparent in eastern Montana where 1943
sawmill output was onlv 17 percent of the allow-
able timber cut.

Part of the solution to the problem of the less
valuable species is the development of greater
demand for their lumber. Also, it is partly a matter
of developing lumber-production methods better

adapted to small and less valuable timber. The
lumber industry in the Northern Rocky Moun-
tains was established mainly to manufacture pon-'
derosa and white pine lumber, and production¥
methods were designed to handle old-growth timber,*
of these species. The same methods are not suited
for such species as lodgepole pine where quality
sawing is secondary to a high rate of output. The
matter of fast and efficient handling of small logs
has received considerable attention in the past
few vears. Swedish gang saws designed to meet this
need, have been installed in several Montana mills,
and new types of sawmills are being experimented
with in various parts of the country (I7).

More Effective Use of Wood Cut

It is possible to enlarge the employment and
income from the forest products industries 50 to
100 percent without increasing the cut itself by
one stick. Though the large sawmills of the region
are among the most efficient in the United States,
and though considerable progress has been made in
wood utilization in vecent vears, the forest indus-
tries still fall short of making the most of the logs
they cat. Studies show that when lumber alone
is sawed from the average ponderosa pine log and
no hyproducts are made, one-third of the usable
wood is wasted in slabs, sawdust, edgings, and J)]
trims. '

One uotable step in the direction of more effec:
tive use is the manufacture of briquetted fuel from
wood waste. Toy stock, molding, etc., are made
from scrap lumber art several mills. Low grades of
lumber, hard to sell in normal times, are being
made into grain doors. A pilot plant has recently
heen built to test the feasibility of making building
board out of the shavings from the lathes used to
peel utility poles.

The feasibility of molasses production from saw-
dust and mill scraps has been carefully investigated
with very encouraging resuls.” Nearly 200 tons of
suitable wood waste are produced daily in the State
at locations convenient to main-line transportation.
Some of this material is used sporadically; most of
it serves no usctul purpose.

¥ The process of chemical reduction of wood to make
molasses is available for commercial use. Feeding tests have
demonstrated that wood molasses provides a satisfactory
substiture for cane molasses as a livestock food.
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Montana lacks sufficient supplemental feed to
meet the needs of her livestock industry. Some
225,000 gallons of sugarcane molasses are brought
into the State each year, but livestock people esti-
mate that molasses consumption might increase
to one million gallons if a cheaper and more reli-
able source of supply is developed.

It is estimated that the potential feedlot market
for molasses in Montana could be met with the
processing of 15 tons of wood waste daily. If wood
molasses is used extensively for range feeding of
cattle and sheep sometime in the future, however,
the Montana market for the molasses would rise
far above one million gallons vearly, possibly to the
point where the demand could not be met by
processing even 200 tons of wood waste daily.

The sawmill industry is giving more attention to
the matter of remanufacturing and byproducts.
Some mills have enlarged their operations by selling
less of their output as lumber and diverting part of
it to making boxes, window frames, etc. The re-
manufacturing process in some instances more than
doubles employment. For example, lumber gives
18.4 man-hours of employment per thousand board
feet of production; boxes and shook, 29.9 hours;
window frames and sash, 42.4 hours. All three fig-
ares include .the labor from tree to finished
product.

One of many other products that can be made

7 is laminated wood. The war-time difficulty of

J
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obtaining wood of the large size and high quality
necessary for bridge stringers, mine guides, ship
keels, and several other purposes, the advance in
glues and gluing techniques, and the opportunity
for tailoring the product for a specific use, brought
laminated wood into the industrial picture. With
the decline in quantity of large, high-quality virgin
timber, the demand for laminated stock is gradually
increasing. Advances in glues and gluing tech-
niques alsoc open new possibilities for edge-gluing
narrow boards together to make wide ones to meet
customer specifications,

There is some possibility of making panel sheath-
ing from lumber to compete with composition
wallboard. Much of the lumber shipped from
Montana is later cut up to remove the knots and
defects in order to produce clear, small pieces. It
might be profitable to do the cut-up work before
shipment to avoid the freight charges on material
later discarded.

Plywood mills, though they compete with saw-
miils for high-grade logs, are another means of
making effective use of timber. By peeling or slic-
ing a log rather than sawing it, a high-value prod-
uct can be made with less waste. Thus, to the
extent that plywood mills can be operated without
unduly encroaching upon the lumber industry,
they will be a worth-while addition to the indus-
trial picture.
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The Timber Management Task

Y

ONTANA'S commercial forest is adding
M wood at an annual rate of 38 board feet per

acre.* As already pointed out, this net
growth rate is not at present a limiting factor in the
timber cut because there is an excess of mature
timber. It is significant, however, because it is an
unsatisfactory yield in terms of the capacity of the
forest to produce. In the long run, as the older
stands are cut over, the growth rate can he greatly
increased. A realistic goal is an annual growth of 83
board feet per acre, but to reach it involves con-
siderably more than liquidating old stands. It will
require both reduction of present heavy timber
losses and conversion of the forest to a condition
where it can produce maximum growth.

Reduction of Losses

In 35 years, 1910—#4, morzality in Montana's
forests amounted to 25.6 billion board feet. Half
of that loss was caused by insects, one-fourth by
fires, and the rest by diseases, windthrow, suppres-
siont, etc. The loss in those 35 vears exceeded the
cut by 26 percent. Even more startling is the fact
that for every 100 board feet of saw.timber added
to the commercial forest by growth, 88 hoard feet
died.

Insects

While some losses have been caused by defoli-
ators that apparently work upon trees of ail ages
and vigor, the principal infestarions of the past
half century have been by mountain pine beetles
that attack ripe timber. An outbreak of this beetle
was reported on Flathead National Forest in 1909.
During the following vears the epidemic swept

" The growth and drain comparisons in this section are
mainly confined to saw timber to avoid confusion. However,
the story is in general the same for all timber. Growth and
drain data for both saw timber and all timber are in the
appendix tables. p. §3.

southward, causing havoc in timber stands until
1933 when it subsided. As the resuit, insect losses
from 1910 to 1944, inclusive, mounted to 12.8 bik
lion board feet. Most of the timber killed was
lodgepole pine, but much ponderosa pine was also
lost.

In those areas heaviest hit by insect epidemics,
the effect was catastrophic. For example, the
beetles killed 85 percent of the mature lodgepole
pine in Ravalli County, causing destruction which
in places was almost as complete as if those areas
had been swept by fire. It is estimated that 25 per-
cent of the ponderosa pine saw timber in that
county was niso kilied. Although the lodgepole
pine thus lost had no high commercial value, the
resulting jungles of fallen trees have been a fire
hazard and have rendered some areas unsuitable
tor grazing. Even more serious, from the stand-
point of commercial value is the loss of the large
voluine of ponderosa pine.

In addition to the losses caused by the mountain
pine beetle, manyv other insects have been respon-
sible for a constant, heavy drain on all dmber
species. While these losses are not as spectacular
as the epidemic ones, they are widespread and have
already kiiled manvy million feet of timber.

“Figure 34 shows the trend of insect losses in
Montana for four decades. During the period
192130, bug-inicsted timber was dving at the rate
ot 5300 willion board feec a vear. During the period
194 1—44, the annual mortality declined to 200 mil-
lion bouard [cet. but the rate of loss is believed o
have risen since then. Unlike hre losses, the down-
ward wend of damages by inscets after 1931 was in
no way the resule of man's etfores. It was due o the
naturaf cycle of insect attacks. Up to July 1, 1950,
a toral of only 3570.000 had been spent to combat
insects in Montana. Twice that amount is spent
for fire control in a single vear.

Timber stands are not static. If man does not
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harvest them when they are ripe, insects and dis-
ease will. That the infestation of mountain pine
beetles teached the great magnitude it did from
1909 to 1933 seems to have been because a large
part of the Montana timber was overmature.

As the mature forest is harvested it will be re-
placed by more vigorous stands, and losses due to
insects will probably diminish. However, under a
program of sustained-vield management, many
vears will be needed to complete the harvest of
the mature timber, and insects may do a great deal
of damage in the meantime unless steps are taken
to control them.

Fire

Old-timers will recall the conflagrations of 1819,
the blackest vear on record for the timber of the
Northern Rocky Mountains. In Montana alone the
great uncontrolled fires of that year killed 2.6
" billion board feet—about three times as much as
the gross annual saw-timber growth. Though losses
in a single vear have never again reached such a
peak, they have otten been high.

Montana's forests burn easily. In the laeter part

Forest Resources of Montana

of the nineteenth century some prospectors took
advantage of that fact and set fires to clear the
ground to make prospecting easier. The great con-
flagrations of 1910 made it plain, however, that
even without the assistance of incendiarists, fires
were a major menace and a big job of controlling
them lav ahead if there was to be much tmber
available for cutting in the future. The effort to

‘blanket the public and private forest land of Mon-

tana with adequate fire protection started shortly
after the beginning of the present century. At that
time several fire protection associations were formed
hv private landowners, and these, plus the fire-
fighting organizations of public agencies, provided
some protection for most of the forest land.

The dramatic story of a successtul battle against
great odds is seen in figure 35." This record looks
even better when considered in light of the de-
clining purchasing power of the dollar, [abor short-
ages, and other troubles which have plagued fire
control agencies in recent years,

There is no doubt that the downward trend of
fire losses is in large part the result of a constantly
better job of fire control. Speed of attack, for ex-
ample, Is an essential element in control. The
average time between the start of a fire and the
arrival of the first men has steadily diminished.
Lookouts, air patrols, a network of protection roads,
and more recently smokejumpers who are flown
by plane to many fires, have made possible this
reduction in elapsed time.

Fire control men caution against complacency,
pointing out that the decade 1940-49 was more
favorable than usual from the standpoint of burn-
ing conditions. The task of maintaining a good
record in the face of rising costs and manpower
shortages is a difficult one.

Diseases

OF all the diseases eating away at the timber in
Montana one has by its virulence pushed into the
limelight. This is the biister rust of western white
pine, which if uncontrolled can destroy voung

¥ Seatistics for areas burned during the early years are not
available for all private and public forest land. However.
the data presented here for the national forests show the
general trend. They include the burned area on all lands
within the national-forest boundaries. The Forest Service
is responsible for fire protection on an additional area out-
side nationai-forest houndaries.
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stands In a matter of a few years and eventually
eliminate this highly prized species. Though only
2 percent of the commercial forest is western white
pine type, this species because of its high value
is many times more important than the proportion
would indicate. For that reason, a battle to con-
trel the disease in western Montana has been
under way since the early 1920’, and a study pub-
lished in 1948 afirmed the desirability of contin-
uing the fight against this disease (6). Up to July
1, 1950, approximately 214 million dollars was spent
in Montana for control work. Currencdy 63,000
acres of white pine land in wesiern Montana is
under protection from blister rust. This is about
40 percent of the area that should be protected.
There are other diseases and parasites of eco-
nomic importance. Among them are several wood
rots. Three different species of dwarf mistletoe
impair the quality of western Montana Dougias-fir,
cause the top-dying of larch, and deform and kill
lodgepole pine. A stem canker culls many lodgepole

pine trees for poles, and a needle blight impairs
the quality of some Douglas-fir stands for Christ-
mas trees.

Other Losses

In 1948 much timber was laid flat by a big wind
on the Beaverhead National Forest. In the fall of
1949, a 100-mile-an-hour wind leveled a number
of stands of timber elsewhere. This blow and two
less spectacular ones in the spring of 1950 knocked
down approximately 200 million board feet of saw
timber on the Kootenai and Flathead National
Forests alone. Damage of this sort has been occur-
ring at irregular intervals throughout the history of
the stands.

As timber grows and individual trees require
more room, stands are thinned out by crowding
and shading. Since only the suppressed trees are
affected, this loss is not spectacular. It is however,
an important part of the mortality. Snow, ice, and
winterkill occasionally cause loss—sometimes spec-
tacular, In a few instances timber on entire drain-
ages has been killed by adverse winter weather.

Present Mortality

Although progress has been made in protecting
Montana's forests from fire and insect josses are
lower (1951) than in some past years, it is disturb-
ing to realize that a substantial part of the gross tim-
her growth is still being lost. In 1949, gross annual
growth for all timber amounted to 291 million
cubic feer; 50 million cubic feet, or 17 percent of
this growth, was nullified by mortality. Twenty-
nine percent of the saw-timber growth was nullified
by mortality (fig. 36). The timber mortality is not
a complete loss in that some use is made of dead
wood. However, the annual Joss of timber is six
times greater than the annual cut of dead timber,

A More Complete Protection Program

The first order of protection in Montana's for-
ests was to curb fire. Thinking and attitudes about
forest fires in this region have gone through a long
evolutionary process. For a time the question was
argued of whether or not fires on remote noncom-
mercial land should be fought. Experience has
given the answer. Now it is generally agreed that
the soundest policy is rapid ‘control of every fire no
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matter where it occurs. With that policy clearly
defined, the effort has been directed toward carrying
it out and the problem is being tackled aggressively.

During the 1930’s an allout effort was begun
to suppress blister rust. The lack of an equally
forceful attack on the other enemies of the forest,
particularly the mountain pine beetle, has been
the principal weakness in the protection program.
Reduction of losses from che present level requires
a well-rounded attack.

Postponing the mortaiity of mature trees by con-
trolling insect attacks is profitable only to the ex-
tent that the timber saved can be utilized before
a recurrent infestation. For exampie, if mountain
pine beetle control is to pay, the control should
be followed by utilization of the susceptible trees.
In the past it has seldom been practicable to obtain
prompt utilization, because lodgepole pine and
several other species have had only a limited mar-

Forest Resources of Montana
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ket. Thus, the matter of increasing industrial de-
velopment to secure complete utilization is of pri-
mary importance in managing Montana’s forests.

Increasing Gross Growth

If it were possible to eliminate mortality losses,
the net annual saw-timber growth in Montana
would rise from 38 board feet an acre to 54 board
feet. Even then, however, the net growth would be
below the desired rate. If the ner annual growth
of the average acre is to be raised from 38 board
feet to 85 board feet, gross growth will have to be
increased at the same time losses are being reduced.

Merely to say that the gross forest growth in
Montana should be increased gives no idea of the
dimensions or complexity of the task ahead. To
increase the gross forest growth involves all of the
things a forester generally includes in the term
“silviculture.” Some forest lands are so overcrowded
that the trees have stagnated. Other areas are under-
stocked. Some are deforested. Many trees have
passed their prime and are growing slowly. There
are too many of some sizes of trees and too few
of others. Less desirable species are gaining ascend-
ency over preferred species. A major part of some
of the older stands is cull trees that contribute
nothing in the way of growth but compete for
space with normal trees. The task of forest man-
agers, therefore, is to correct these deficiencies with
the objective of developing a fully productive,
vigorous, fast-growing forest.

The larger problems of management arise from
the advanced age of much of the timber. In western
Montana, for example, stands on 45 percent of the
commercial forest are over 120 years old. Many of
the trees in these stands, in addmon to being poor
risks, are growing very slowly. Yet they shouid not
all be cut at one time or there will be a shortage
of large timber while younger stands are growing
to maturity. The confiicting objectives of spreading
the oid timber for a sustained vield and cutting it
hetove it dies require a calculating eve on cach
tree to determine its life expectancy.

Hand-in-hand with the problem of managing
these old stands {or a sustained-yield cut to offset
the shortage of intermediate-age timber in the next
few decades, is the one of securing ample reproduc-
tion of the desired species (fig. 37). Studies in the
ponderosa pine tvpe, for example, show that this
species reproduces best in stands of 3,500 to 3,300
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board feet an acre, but that much higher saw-timber
vields in the coming tew decades can be obtained
by leaving a greater volume per acre.** To further
complicate matters, silvicuitural methods must be
designed 10 prevent Douglas-fir from taking over
ponderosa pine and larch stands, grand fir from
encroaching on western white pine, alpine fir on
spruce, etc.

Overcrowding of trees is a common failing of
Montana's coniferous forest. Because of this ten-
dency, many stands become stagnant, and growth
is held down. Thinning is the most elementary type
of management for such stands, yet little of it has
heen done. More needs to be done. However, if a
large-scale thinning operation is to be successful,
markets must be found for the small trees cut in
the process. Even with a large part of the cost re-
paid by immediate returns, some of the thinning
will be in the nature of a long-time capital invest-
ment,

In contrast with the generally good stocking of
the forest, there are a few denuded areas that have
restocked only partially or not at all. One-half
million acres of commercial forest in Montana are
deforested, that is, they are less than 10 percent

¥ ROE, ARTHER L. CROWTH OF SELECTIVELY CUT PONDEROSA
PINE STANDS IN THE UPPER COLUMBIA Basiv. U. 5. Dept. Agr.
Handb. 39, 1952.

Forest Resources of Montana

stocked with trees. Planting of some this area is
desirabie. So, also, is interplanting of some under-
stocked stands. Any considerable expansion in the
planting program will require the development of
more nursery facilities.

To the complexities involved in stepping up the
growth rate may be added the difficulty of ade-
quately dispersing timber operations. Most forest
stands in Montana have some trees that should be
cut and others that should be left to grow. The
timber ready for harvest, therefore, is widely scat-
tered. In contrast, utilization has been unduly con-
centrated. Vigorous timber in accessible areas has
been logged, while more remote timber ready for
harvest has been going to waste.

The Montana situation is a prime example of
the need for close correlation between the silvi-
cultural and utilization phases of management.
The industrial possibilities cliscussed in an earlier
section will not be realized unless protection and
other management measures are so intensified that
gross growth is increased and mortality reduced.
On the other hand, more complete and better dis-
tributed industrial use of the timber is required
if the objectives discussed in this section are to be
fully effective. Cutting of trees is in reality just as
mucit a part of management as planting and insect
control.

17



A Development and Management Program

+

LTHOUGH it is reasonable to look forward
to continued progress in forestrv and forest
utilization in Montana, we must remember

that even after a half century of effort we have
accomplished only part of the tremendous job of
putting 15.8 million acres of commercial forest to
sustained use, After half a century, industries are
still using only part of the timber available to
them. Trees that Nature took a century or more
to grow are still dving and falling to the ground
unused {fig. 38). Much more needs to be done to
convert the forest to a well-managed, fast-growing
one. There is need for an adequate program for
opening up the forest so that it can be used and
managed, and for all owners to exert more effort
toward improving and increasing timber yields.

More Roads Are Needed

Timber cannot be used unless there are roads
over which it can be taken out. We are reminded
of this almost every time the necessity arises for
salvaging trees damaged by a bad fire, insect attack,
or blowdown (fig. 39). The amount of loss from
such catastrophies depends upon how much of the
damaged timber can be salvaged. However, salvage
is only one aspect of the transportation problem.
Without a well-developed road system, full and
balanced industrial expansion is impossible. With.
out adequate roads, the management objectives dis-
cussed earlier are quite academic.

The existing road system is not adequate. In the
national forests. for example. the hasic skeleral
network™ required for proper administration is
estimated to.be 12,300 miles. In 1950, only 6,900
miles of that road were in existence. Although the
entire 5,900 miles are good enough to serve the
purposes for which they were constructed, oniy
1,600 miles are of sufficiently high standard to carry

i This is best described 2s the main arterial system from
which logging, mining, and other local roads branch. It is

only a fraction of the total road mileage required on the
Montana national forests.

A

all of the traffic that would come with full utiliza-
tion of the forest resource. A large proportion of
the present road system was built for fire contral
purposes at a time when it was necessary to get
maximum mileage for the limited funds avatlable.
This, in many instances, accounts for the inade-
quacy of such roads for other purposes. The 5,500
miles of existing road which need 0 be rebuilt
or replaced and 5,400 miles of entirely new road
which need to be constructed would cost over 125
million dollars.

During the decade 193948 approximately 7 mil-
lion dollars was spent by the Government on the
construction of a basicroad system within the
boundaries of Montana national forests. At that
rate, it would take 150 years or more to complete
the job. Although not all of the roads are needed
immediately, the major part of the basicroad net-
work should be completed in the next 20 years.
Obviously, the longer the delay in completing the
network the longer industrial and forest devélop-
ment will be retarded and timber wasted.

Intensifying Public Land Management

In Montana 76 percent of the forest land Is
managed by State and Federal agencies. Thus, a
major part of the responsibility for future handling
and development of the forest falls directly on the
public. The following tabuiation shows the forest
tandownership in Montana:

Commercial
Al foress forest

Public ownership: { méllion acres}) (miilion acres}
National [orest o..... 138 9.0
[ndian Service S T 6
Public domain ........ . .. ... . 7 B

National Park and other Federal. ... .. 1.0

State e 7 .6
County and municipal. . 1 B
Total ........ . i7.1 10.9
Private ownersbip .. .. R 2 4.9
All ownerships ... o 224 15.8
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FIGURE 38.~A 20-inch, fowr-log ponderosa pine hilled by
insects. The death of this pine nullified one year's growth

on & acres. Trees like this one are mule evidence that
fuil indusirial use is not yet being made of Montana’s
timber.

. oy V- [ S

The State of Montana is in the forest-manage-
raent business because of the land grants it received
from the Federal Government for financing schools
and other institutions. Six million acres, mostly
grassland, were thus acquired. The State at present
owns 658,000 acres of forest. '

The Indian Service, Department of the Interior,
manages 712,000 acres of forest land acrually be-
longing to the Indians on seven widely scattered
reservations.

The National Park Service manages 933,000 acres
of forest for the purpose of preserving [ér recreation
outstanding scenic and wildlife attractions,

The Bureau of Land Management handles 700,
000 acres of public domain forest left over after
homesteaders had made their selections and various
grants and withdrawals had been made.

Counties hold 81,000 acres of forest that they
acquired through tax delinquency and by other
means.

The Forest Service manages 13.9 million acres
of forest land in 11 national forests, or 62 percent
of the forest area of Montana.

All together public agencies manage 17 million
acres of the 224 million acres of forest land in
Montana—76 acres out of every 100. Over the
United States as a whole, only 34 of every 100 acres
are publicly owned or managed. It is especially
significant that a major part of the forest in Mon-
tana was retained in public control to assure a
higher type of management than it was expected
to receive if parceled out to individuals and com-
panies. How well has that objective been realized?

On the credit side of the ledger may be listed
several important facts. Public agencies have taken
the leadership in wild-land conservation. An un-
broken wilderness, much of which is difficult moun-
tain terrain, has been tamed to the point where
fire losses have been greatly reduced. Satisfactory
working procedures have been set up for seiling
timber, leasing range, and handling other busi-
ness. A survev of forest management practices in
1944, made by the Forest Service in cooperation
with the State Forester and other agencies, indi-
cated that the over-all situation with regard to
cutting practices on public lands was favorable.

Looking at the public lands from the standpoint
of what needs to be done, it is obvious that a big
job lies ahead. Cutting practices can still be im-
proved; this is true on some types of holdings more
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Ficune 39.—4 blowdown area on the Kootenai National Forest.
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Timber loss from this and other destructive forces can be

. kept at @ minimum only if there is an adequate road network to permit salvage.

than on others. The timber cut on public lands
has climbed steadily for 2 number of vears, but
it can climb higher even though the opportunity
for expansion is not uniform. As already pointed
out. State-owned forest lands are being cut at a
taster tate than can be sustained, the overcutting
being especially heavy in ponderosa pine. The
opportunity for expanding the cut is therefore on
the natienai forests, which constitute 32 percent of
the public commercial forest, but are not being
CUE O CApacitv.

For many vears the job ot wild-land management
on national forests has been primarily a custodial
one of fire control, construction and mainte-
nance of improvements, cic. There was, in fact, dur-
ing the depression vears a deliberate and considered
effort to withhold public timber to avoid depress-
ing the tmber market. The national forests of
Montana, therefore, entered Worid War 11 with
a cut of roughly 62 million board feet a year. In
response to the timber needs of the war and post-
war period curting was accelerated, reaching a high
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of 203 nullion board feet in 1948, As pointed out
earlier, the 1943 cur was considerably beiow the
tonditional aflowable cut for the national [orests.

It is apparent thac the tmne has arrived when
public torests should be more fully ucilized, The
increased demand for public tmber since World
War IT and the obvicusly declining private supplics
mdicate that pablic torest tands in Montana must
carry. much more ot the production laad in the
future chan they have in the past. Also, heavy
losses that occur i an undeveloped thnbey resource
are o longer acceptable.

Public land managing agencies in Montana can-
not now tully meet their responsibiiities wich regurd
to timber production. watershed protection, grag-
ing, cte. The difficulty of proper management and
utilization because of an inadequate road svstem
has ulready been mentioned. While this is 2 para-
mount problem. it is not the onlv one. The‘re IS
need for a substantual cepital investment in these
lands. Some of that necessarv capital investment
should be used for buildings, fences, and other



physical improvements: some for planting, stand
improvement, erosion check dams, etc.: and some
for the acquisition of land uneconomic for private
)ownership.

Although, protection, road building, and other
similar activities on pubiic forest land need to be
accelerated, the scale of these activities is much
closer to the ultimately desired leve! than are the
actual timber-growing phases. There are the equiv-
alent of about 42 full-time foresters engaged in
timber-management activities on Montana national
forests. This means that each forester has the re-
sponsibility for the timber-management work on
200,000 acres. ,

Experience in the South indicates that it is
profitable to employ one forester for 5,000 1o 25,000
acres of commercial forest, That intensity of timber
management is not considered feasible in Moutana
because of the lower growth peotential and other
factors. Nevertheless, the effort put into timber
growing on Montana national forests should be very
much greater than it is. This is also true of Stare
forests and other publicly managed lands.

Intensifying Private Land Management

Only one-fourth of Montana’s forest area is priv-
ately owned, but when proper account is taken of
 quality, private holdings are more important that
this percentage indicates. Almost one-third of the
commercial forest land, and an even larger per-
centage of the most accessible and productive land,
is privately owned. The many properties that make
up the private forest vary in size from a few acres
1o hundreds of thousands of acres. Four companices,
each with holdings of 130,000 acres or more of
commercial forest land, own about 35 percent of
the private forest in western Montana.

Large private owners contribute to the over-
cutting of saw timber in western Montana. They
therefore have a major responsibility along with
the State and small private owners to bring the
cut, particularly of ponderosa pine, down to a level
that can be sustained. While there is some excellent
forest management on large private holdings, the
over-all management record of these owners is still
not satisfactory in that the requirements for sus-
tained yield at a high level are not being mer. One
of the bright spots in the Montana forestry situa-
tion today, however, is the very encouraging signs
of progress so far as large private-forest manage-
ment is concerned. In 1948 the four large owners
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had 832,000 acres certified as tree farms.* This is
significant as evidence that these owners intend
to practice good forestrv on part of their holdings.

The small private-forest holdings in Montana
differ trom the large holdings in two main respects:
(1) They are more accessible and closer to the
valley fioor, and (2) they have been more heavily
used. Figures to illustrate the later point are avail-
able only for western Montana. Approximately 23
percent ot the small private-forest area in that part
of the State contains saw-timber stands. Almost
60 percent of the large private area bears saw-tim-
ber stands, Tt should be borne in mind that these
Higures in no way 1ndicate the rate of cutting, Many
acres cut over by the large companies were later
soid to small owners. primarily for grazing purposes.

As in many other sections of the United States,
the most critical and perplexing part of the forest
situation involves the small private owner (/9).
‘There has been relatively little good [forestry on
smal]l timber hoidings in Montana and few signs
of improvement. For example, only 35 of them
were classified as wee farms at the end of 1949,
This is [ess than 1 percent of the number of small
forest properties.

Several factors contribute to the poor showing

ot the small private owner. No doubt the most im-
portant one i§ the tme element, that is, the long
waiting period involved in growing trees, which
contributes to a lack of financial incentive. Very
often the small owner’s pressing need for money
tenipes him to skim off all of the value and forget
about the future. Unfortunately, in most instances
properly managed voung stands have no greater
nwarket value than poorly managed stands at the
present time.
- Good management in this region is. further
handicapped by economic problems already dis-
cussed, which make it nnpractical to fully utilize
the timber. Then. also. manv small pronerties not
connected with farms suffer the handicap of size.
They are too small to be anything but a side line,
and as such they are neglected.

The absence of notable progress or hopeful signs

* The iree-farm movement, sponsored by the Western Pine
Association in this region, came into Montana in 1947. It is
etfort by indusiry to improve forest practices in the United
States. Tree farms have been described as follows (3% “A
tree farm is generally defined as ‘an area of privately owned
forest land dedicated to the growing of forest crops for com-
mercial purposes. protecied and managed for continuous
produciion of forest products.”*



on small private holdings makes it plain that such
landowners should receive more attention than
they have been getting. Public agencies and the
tree-farm movement have so far made small gains
in this feld.

It has been said that when good forestarv is
profitable for the private owner he will practice
good forestry. While this statement greatly over-
simplifies the case, it has a large element of truth
in it. Certainly, the primary stimulus to private
endeavor is the opportunity for profit. The recent
forestry progress among large private owners is
largely due to the improved economic outlook
for long-term forestry enterprises in the State. Not-
withstanding, one of the handicaps that the people
of Montana must face is that the margin for profit-
able operation is and perhaps always will be much
narrower here than in most other timber-produc-
ing areas of the United States. That handicap
makes it difficult for private owners to do all they
should. in a forestry way. Therefore, while private
forest owners have an obligation to handle their
lands properly, they need public help.

Public effort to encourage private forestry and
make it profitable has been piecemeal and inade-
quate. There are several ways the public can help
private owners io increase timber yvields, and thus
employment and income: (1) Provide education
and technical on-the.ground guidance. {2) Provide
other assistance such as credits. (3) Relieve burden-
some conditions, such as discriminatory taxes. (4)
Prevent owners from abusing their properties. (3)
Manage public lands in such a way as to favor
and facilitate proper management of private lands.

Improving the Ouwnership Pattern

To say that the ownership pattern of forest land
grew in a haphazard fashion is an understatement.
The net effect of the various alienations and with-
.drawals from the public domain was in nlaces a
scrambled ownership situation which greatly com-
plicates forest management.

A map plotted with the original grants of iand
to Montana for schools and other institutions
would have the appearance of being peppered by
a shotgun. The organic ‘Act of the Territory of
Montana. for example, gave the State sections 16
and 36 in every township for the support of the
common schools. The State was able to consolidate
a few biocks when the original selections were made
and there was some consolidation later through

exchanges of land with the national forests. How-

_ ever, only one-third of the State timberland, 222,000

acres, is concentrated in seven fairly large units
which have heen set up as State forests, ’

drea of State-owned lond
wikhin State foresss

State forest: {oeres}

Coal Creek =~ ... 20,000
Stillwater . ... ... ... ... L 90,000
Swan ..o 42,000
Thompson River . ... ........ ... ...... ... 30,000
Clearwater ... ., ... ... ...... . ... .. 18.000
Lincolm . ... .. .. . 3.000
Sula o, 14,000

Total .. 222,000

The rest is scattered throughout the State in small
tracts, usually of 640 acres and less. Even within
the State forests, State lands are far from being in
solid blocks. The Forest Lands Advisory Commis-
sion points out (Z2): “Since, however, most of the
timber and land within the boundaries of the
majority of these State forestsare privately owned,
the State forest idea is little more than a name.”

The Northern Pacific Railway was given alter-
nate sections on a strip 40 miles wide, paralleling its
railroad tracks through Montana,™ One result was
2 checkerboard ownership pattern that still exists
in some localities (fig. 40), and creates innumerable
problems of development, management, and utiliza-
tion. Because a large part of the railroad land was }:g
sold to other private owners at the beginning of
the century, the problem of intermeshed ownership
affects more than the Forest Service and the North-
ern Pacific Railway.

Homesteaders could go wherever they wished on
the public domain when it was opened to settle-
ment. Many of them staked their claims in timber
areas where the economic odds have been against
them and where, in some cases, their holdings have
impaired the administration of surrounding lands.
).-\i[e.r 'the_ various selections, grants. and with-
Jdrawails lad bdeen made from the public domain,
the Bureau of Land Management of the Depart-
ment of the Interior was given the responsibility for
administering the remainder. This land is widely
scattered over the State. Ownership daca for western
Montana, collected during the middie 1950,
showed that there were 201,000 acres of unap-
propriated lands in that part of the State in 799
separate tracts. The average tract was 252 acres.

*When the alternate sections given to the railroad were

already occupied it had the privilege of selecting an equal
area of land outside the strip.
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was stopped by an informal ruling of the Attorney
General that land exchanges for this purpose are
unconstitutional (13). This difficulty can appar-
ently be overcome only by submitting the matter
to the vote of the people through a referendum.
The awkwardness arising from intermeshed hold-
ings can be corrected to some extent by land ex-
! changes between owners. Since 1947 the Northern
Pacific Railway and the Forest Service have been
unscrambling their holdings by this means.
! Acting under authority of the Taylor Grazing
Act of 1934, the President withdrew all public
domain lands from location, settiement, and entry,
pending classification. They can no longer be dis-
posed of unless classified by the Deparument of the
Interior as suitable for disposition ({5). A way
should be found to provide economical administra-
tion for parcels of public domain not reasonably
consolidated. Many of them near to or adjoining
major holdings of other public lands should prob-

OWNERSHIP OF A PCORTION OF
THE SWAN RIVER DRAINAGE

AND NATIONAL FORESTS

SOUTH-CENTRAL MONTANA

|
! INTERMINGLED GRAZING DISTRICTS i
!
|
!
E
]

T2 natendt Fores?
R 5o
T tertharn Boalic Radway
ZE3 other Ownery

Ficure 40.

Obviously, such scattered holdings represent a very
difficult management problem.

East of the Continental Divide 2 major part of
the unreserved public domain is subdivided into
grazing districts handled by the Bureau of Land
Management. Since many of the grazing districts
are interiocked with the natlonal forests managed
by the Forest 3ervice (fig. 41), this creates the
administratively questionable situation of two Fed-
eral agencies doing virtually the same job in a single
locality. '

The handicap created by the ownership pattern
can, (o a large extent, be overcome if action along

several different lines is successful. Some holdings
- Nationgd Forest SCALE + WILES

should be consolidated to facilitate their manage- ° .
. - o =8 Grazing Distmet
ment. There is a particular need to do this in the
case of the widely scattered State-owned forest lands.
A consolidation process started several decades ago Ficure 41
33
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ably be attached to these hoidings for administra-
tion (Ag. 42).

Some of the handicaps of the ownership situation
can be overcome by cooperation among owners.
Public agencies will find that they can often do
the greatest good by managing public lands in a
manner to facilitate the sound management of
private lands. An outstanding example of this is
the proposed cooperative sustained-vield agreement
between the J. Neils Lumber Co. and the United
States. In this instance the objective of pooling
resources is 1o make sustained-yield management
by the company feasible. Thus the continued opera-
tionr of a highty desirable manufacturing plant
for the sake of community stability is assured. Most
of the national forests are located atop mountain
ranges and stop short of the vailey floor. Because
deep snows and rough twopography increase the
problems and costs of seasonal logging, some of
these areas can be utilized more effectively in
conjunction with the more accessible lands of other
owners than as independent units,

A More Productive Forest

The forests of Montana have the capacity to
produce a far greater volume of wood than they
are now producing. There can be no doubt of that.
It is possible to nearly double the saw-timber
growth. If these forests are made fully productive
and are fully utilized, the cut of all timber can
eventually be raised to about four times the 1943
fevel. At the same time, employment could he
raised to an even greater degree bv intensifying
manufacturing.

How successful the State will be in taking ad-
vantage of the opportunity to fully utilize its forests
depends upon two factors. First is the factor of
economic feasibility. As discussed earlier, Montana
is a marginal area from the standpoint of timber
industries hecause of ransportation costs, How
much the situation will change depends to a great
extent upon the future relationship of timber
supplv and demand for the Nation as a whole.
If it continues to be fairly hard for the country
to meet timber-product needs, Montana wiil be able
to make more complete use of its timber than it
would otherwise. The prospects for increased tim-
ber utilization are very favorable.

The other factor in the future situation is how

PUBLIC DOMAIN LAND ADJACENT TO
NATIONAL FOREST LAND - WEST FORK

e
NS

S5 Nationel Farest [+ 3
B rFublic Domain
1 Other Qwners

Ficure 42,

aggressively the forest protection, development, and
managerent jobs are rackled. Handling 15.8 mil-
lion acres of commercial forest land proverly is an
enormous undertaking. As n anv large undertak-
ing, many problems and complications are involived.
These can be overcome only if private landowners,
State and Federal agencies, and the public under-
stand and agree on objectives and responsibilities,
and then all do their parr.

Much of the leadership should come from the
people of Montana. Thev must decide what thev
want the forests to contribute to the welfare of the
State. Out of that decision should grow a program
for capitalizing on this golden opportunity,
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Appendix
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Survey Methods

Area

Estimates of forest land were determined partly
by complete survey and pardy by sampling (table
2). Complete-survey technique was used for the
area west of the Continental Divide, four counties
east of the Divide, and other areas east of the
Divide which are reserved, such as national parks.
For the State as a whole, approximately 54 percent
of the total area was classified as nonforest zone by
reference to aerial photographs or by field recon-
naissance. Twenty-seven percent was covered by
complete surveys; 19 percent by sample surveys.

TaBLe 2.—Area of Montang forest land surveyed, by class of
land and survey method

Class of laad Complete | Sampling | Facrored Total
aurvey ayrvey oyt

Thousgnd | Thousand | Thourand | Thousand

Forest: aeres acres aeres acres
Commercial....... 9,882 5874 [oiiiae.. [5,736
Nopcommercial. .. 2,629 1,447 (... ... 4,076
Reserved. ., .,..... % A A S 2,522

)

Total. ..ovuul 15,038 T3 e, 12,359
Nonforest. ........... 10, 230 10, 828 50,225 71,283
Total, ail clasgen.,..... 25,268 8, 149 50,225 93,442

|

I The nonforest land originally was a part of the area to be sampled.
It was eliminated from the survey sres by means of aerial photographs
and fetd examination to increase sampling efficiency.

For the part covered by complete survey the
determination of forest area was as follows: Cover
types were defineated and designated by symbols
on transparent overlays fitted to the latest base
maps in township units on a 2-inch-to-the-mile
scale. Intensive private and pubiic timber cruises,
county land classifications, cutting records, fire
records, and aerial photegraphs provided informa-
tion for the preliminary classification of most of the
area into nonforest and forest land, the forest land
into 10 types as characterized by tree-species com-
position, and into 4 stand-size classes (saw timber,

pole, seedling-sapling, and deforested). This office
information was checked and adjusted in the field
in connection with the mapping of the cover in
areas for which such information was lacking.

All forest land was further classified in the field
into commercial and noncommercial: the com-
mercial into 3 stocking classes, 10 age classes, and
5 site classes. Black and white maps made from
office tracings of the completed overlays were
colored to emphasize type, commercial character,
and stand-size classes. Other subclasses were dif-
ferentiated by symbol only. A vellum overlay de-
lineating 8 ownership classes was fitted to the
colored base. From this combination the area of the
various cover classes within each township was
determined either by the use of zylonite shields
lined in 10-acre subdivisions or by planimeter. The
area determinations were tabulated by sections and
checked against official Land Office totals for sur-
veyed areas. For unsurveyed areas the summations
were checked against the planimetered area of ideal-
ized townships as indicated on the lastest base maps.

For the area sampled, the population was classi-
fied on linch-to-the-mile base maps into three
sample categories: (1) parts inside national-forest
boundaries, (2} parts outside national-forest bound-
aries for which aerial photographs were available
at less than $2 per sample, and (3} parts outside
national forest boundaries either not covered by
aerial photographs or for which photo costs ex-
ceeded 32 per sample,

The three sample categories were further stratified
into blocks of approximately 16, 49, and 100 square
miles, respectively, by marking Land Office section
corners (or idealized section corners in unsurveved
areas) at 4-mile intervals in class 1, 7-mile inter-
vals in class 2, and 10-mile intervals in class 3. These
marked section corners or control points were trans-
ferred to aerial index maps from which photographs
were selected to give detailed coverage for a 2.560-
acre segment (4 sections) centered on each control
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point in class 1 and for a 640-acre segment. (1 sec-

tion) lying northeast of each central point in classes
2 and 3. The sum total of these segments con-
stituted the sample.

Each sample segment was examined on the
ground. All forest areas of each sample segment
were classified and mapped by commercial character,
forest type, stand size, stocking, age, and site classes,
either on a vellum overlay or directly on the photo-
graphs. In the office the area of the various cover
classes within the samples was determined by dot
ar square counting, summarized by sample cate-
gories, and multiplied by the appropriate factor.

Folume

For the area covered by complete survey, board-
foot estimates for saw-timber trees in saw-timber
stands were derived [rom: {I) nationalforest
cruises, (2) other public and private cruises ad-
justed to a common standard by factors based on
check cruises, and (8) ocular estimates made by
field men while mapping cover types. Cubic-volume
estimates of saw-timber trees in saw-timber stands
were calculated from board-foot volumes by the
use of ratios based on wood-scale studies.

The volume of pole timber in saw-timber stands
was derived from mean-acre volumes by types, based
on check-cruise tallies. The board- and cubic-foot
volumes in stands other than saw timber were cal-
culated from modified normal yield tables. Yield-
table modifications were based on 411 1/%-acre
samples measured throughout these stands at 2-mile
intervals along roads and trails. All board-foot
volumes, initially calculated in terms of Scribner
rule, were converted to International 1/4-inch ruie
by means of factors derived from mill-scale studies.

For the sampled area, total voiume was derived
from mean-acre volumes and area by sample class,
forest type, stand-size, and stocking classes. Mean
volumes were based on tree tallies on 2,713 1/5-acre
sermanent sample plots—a cluster of 2 or 3 plots
in each sample-area segment containing commer-
cial forest land. Three-plot clusters were measured
in samplé class ! and two-plot clusters in sample
classes 2"and 3 (see Area discussion). Within a
cluster, plots were spaced 5 chains apart, the initial
plot being 2 chains in a random direction from
the control point of that sample-area segment. All
plot centers were staked and referenced to 2 scribed

Forest Resources of Montana

witness trees to facilitate future location and re-
measurement.

Growth

For the area covered by complete survey, only
net growth was determined. Stands were divided
into two categories: (1) “Nongrowing stands” in
which increment was assumed to be offset by mor-
tality and for which no growth was calculated.
This category consisted of all virgin stands of
ponderosa pine, larch, and Douglas-fir older than
200 years, and virgin stands of all other species
older than 160 years. (2) “Growing stands” in
which experience indicated that Increment gen-
erally exceeded mortality. This category included
uncut stands of ponderosa pine, larch, and Doug-
las-fir up to and including 200 years, uncut stands of
other species up to and including 160 years, and
partially cut stands of all types regardless of age.
Average net growth per acre by tvpe, stand size,
age, stocking, and site classes was derived from
modified normal growth tables. Modification of
normal tables was based on actual net growth as
determined from increment borings and mortality
tallies on 375 1/5-acre sample piots covering the
range of age, stocking, and site classes within types.

Gross and net growth for the area sampled were
derived from increment borings of sample trees
and mortality tallies on each sample piot measured
for inventory purposes (see discussion of Mortal-
ity) . Size of the sample measured for growth varied
from 1/300 acre for trees 5.0 to 10.9 inches d.b.h.,
1/50 acre for trees 11.0 to 249 inches d.b.h,
to 1/5 acre for trees 25.0 inches d.b.h. and larger.
Radial growth was determined for the 10-vear
period preceding the date of field examination.
Radial growth was converted to volume growth by
subtracting the reconstructed volume of sample
trees 10 vears ago, taking into account changes in
height and bark thickness as well as diameter, from
current sample-tree volume.

Sample trees were divided into two classes: (1)
ingrowth rtrees, those that either developed from
sapling into pole size or grew out of pole size into
saw-timber size, and (2) main-growth trees, those
that remained cither of pole size or of saw-timber
size during the growth-study decade. Total in-
growth was derived by multiplying the mean in-
growth per acre by the appropriate area by type,
stand-size, and stocking class. Totai main growth
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was calculated from simple growth percents (as
determined from the relationship of sample-tree
volume and sample-tree growth by type, stand-size,
stocking, species, and diameter-ciass groups) and
total inventory volumes by the same stratifications.
Net growth was calculated by subtracting mortality
from gross growth.

Commodity Drain

Commodity drain for both sampied and com-
plete survey areas is based chiefly on the reports
of producing or consuming agencies, with adjust-
ments for waste as determined from woods and
mill-scale studies. Approximately 88 percent of
the board-foot drain estimates were derived from
a complete canvass of sawmills, pulp mills, pole
manufacturers, railroads, and mines. The remain-
der, consisting chieflv of drain for posts and fuel
wood, was derived in part from production and
sales reports, and in part from consumption ratios,
i. ., fence posts used by size of farm.

Mortality

Maottality in “growing stands” of the area cov-
ered by complete survey was based on a tally of
“trees judged to have died within the 10-year period
of the growth study. Mortality of “nongrowing
stands” was derived by applying the mortality
percent of “growing stands” to the volume of “non-
growing stands.”

Mortality for the sample survey was based on
a tally of trees judged to have died during the
last balf of the growth-study period (5 years) on
each 1/5-acre plot sampled for inventory. The
5-vear mortality was doubled to obtain mortality
for the entire growth-study period.

Accuracy of Estimates
Area

In determining the extent of various cover types
and stand-size classes, there are two possibie sources
of error—errors in classifying the cover of the field
samples and in compiling the field data; and
samplingserrors. The former result from mistakes
of judgment or technique and from the complexiry
ot the cover which often grades from one class
into another with no clearly defined boundaries.
It is seldom possible to evaluate such errors. An
effort was made to maintain a high order of ac-

curacy and unitormity of standards in the classi-
fication, collection, and compilation of sample data
by feld checks, by a continuing program of train-
ing, and by cross checks in the office,

Sampling errors (standard errors}, on the other
hand, do not involve human errors, but rather
are theoretical measures of the reliability of esti-
mates based on the variability of sample measure-
ments. They generally varvy inversely with the
square root of the number of samples and directly
with the square root of the unsampled part of the
total population. Hence, thev can be controlled by
altering either the number of samples, the size
of individual samples, or both.

Area estimates for the part covered by complete
survey have no sampling errors. For the part cov-
ered by sampling, the probabilities are 2 ocut of
3 that sampling errors are within the following
limits:

Estimated
area Standard error
{acres) (acres)  (percent)
Total forest land oo 132000 146,000 =20
Commetcial forest land... .. 3874000 ==152000 =26
Non¢commercial and reserved
forest land 1,447,000 =+ 63,000 ==+4

For the State as a whole, considering sampling
and technique errors for the sampled area and
technique errors for the area covered by compiete
survey, it is judged that actual areas lie between
the following limits:

Million qcres
Total forest land ... ... ...... . .. ........ 22.3.225
Commercial forest land L . 15.7-15.9
Noncommercial and reserved forest land. . 6.3~ 6.7

Volume

In determining timber volume, the possible
sources of error, in addition (o those cited under
“Area” and “Growth,” include: inaécurate measure-
ment of sample plots, tree diameters, tree heights,
cull, and bias resulting from the improper construc-
tion. selection, and use of wee-volume rables. All
reasonable effort was made to eliminate errors from
these sources.

Sampling errors for the area covered by sampling
are =3.2 percent or =212 million cubic feet for
the primary growing stock and =9.0 percent or
=1,597 hillion board feet for the live saw-timber
estimate.

Comparison of survey volumes and cutting
records indicates that the volume estimates for
the area covered by complete survey are slightiy
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low. Taking into account this indicated bias, and
the sampling errors of volume estimates on the
sampled area, the true volumes for the State as a
whole are estimated to lie within the foilowing

@limits: primary growing stock, 16 to 17 billion
cubic feet; live saw timber, 35 to 38 billion board
feet.

Growth

In estimating timber growth, the possible sources
of error, in addition to those cited under "Area”
and “Volume]” include: errors in measuring in-

crement cores, in reconstructing tree volumes, and

in dating mortality. All practical efforts were made
_to eliminate errors from these sources. Growth esti-

mates for the area covered by complete survey are
believed to be somewhat low. As mentioned under
“Methods,” the original growth calculation for
that part of the State excluded approximately one-
third of the commerciai area where stand volume
was in a more or less static condition, It appears
now that there may actually have been some net
growth in these stands in recent years.

For the area sampied, standards errors of net
growth are =84 percent, or =1l million cubic
feet for primary growing stock, and =15 percent,
or =36 million board feet for saw-timber trees.

Actual growth for the State as a whole,
including judgment estimates of growth on stands

q:»reviously considered nonproductive, is estimated

to lie between the following limits:

Primary growing  Live saw-timber

stock trees
{million {million
cubic feet) board jeet)
Gross annual growth............. 290-320 840-930
Net annual growth .............. 240280 600-700

Commodity Drain

Estimates of commeodity drain are based chiefly
on a complete tabulation of production and con-
sumption statistics, adjusted for waste on the basis
of woods and mill studies. Oniv i8 percent of the
cubic-foot and 12 percent of the board-foot drain
is based on sampling. However, the translation of
production statistics into drain introduces an in-
determinable error. The commodity drain estimates
for the State as a whole during the period 1939-
48 are judged to be between 90 and 100 million
cubic feet of primary growing stock and between
520 and 350 million board feet of saw-timber vol-
ume.

Forest Resources of Montana

Comparison of 1949 and Earlier Estimates

At least six different estimates of Montana's
timber resources have been published in the past
(table 19). Differences between the 1949 and
earlier estimates are accounted for by sampling er-
rors in the statistics derived by sampling;™ tech-
nique errors; variations in definitions, inclusive-
ness, and standards of measurement; and actual
change.

The apparent increase in total forest and com-
mercial forest land can be at least partially ac-
counted for by changes in definition and inclusive-
ness. Prior to the completion of the systematic
survey in 1949, onlv extensive estimates were avail-
able for the area east of the Continental Divide,
Hardwood areas and volumes were desregarded en-
tirely prior to 1938. Furthermore, the present
estimate of the commercial forest area includes a
considerable area formerly classed as noncommer-
cial. Volume estimates of 1913 and 1925 include
all forest land as indicated in table 19, whereas
later estimates are for commercial forests only. Part,
and perhaps all, of the apparent differences may be
accounted for by differences in definition of what
constitutes a saw-timber tree.

For the foregoing reasons, a comparison of the
1949 and previous estimates provides no definite
indication of quantitative changes or trends. There
have, of course, been changes in the character and
distribution of the timber volume. It is particu-
larly evident that the proportion of the volume in
prized species such as ponderosa and western white

" pine is diminishing, and that, the volume of these

and other species is becoming less concentrated in
large blocks.

Conditional Allowable Annual Cut

The estimates of ailowable annual cut presented
in this report are based on allowable annual drain
calcuianions. discounted approximately 23 percent
to allow for abnormal mortality and other factors
that may prevent utilization of total yields. They
rest on the assumption that forest-management
practices and protection will be improved to the
point where the stands of the future will be
as productive as the ones being cut now.

* Approximately one-third of the forest area was derived
by sampling, the remaining wo-thirds from complete surveys
p- 36).



They are predicated also upon ultimate utilization
of the full area classified as commercial by the
Forest Survey, utilization up to Forest Survey
standards, and salvage of such losses as may be
caused by large fires, insect and disease epidemics,
etc.

The allowable annual drain calculations were
derived for each forest type by the following

formula:
7A 4 5A = 3A: 2 A
( 7TA &+ 5A =3 ) M,

4R

The coefficients 7, 3, 3, and 1 (implied) are
growing stock weights for the respective stand-size
classes based on the familiar triangular diagram
used to depict the growing stock of a normal forest.

Am=area of saw-timber stands.

A,==area of pole-timber stands.

Arsmarea of seedling and sapling stands.

Ar—nonstocked area.

A e Ay 4+ A, < Apg=total comrnercial forest land area.

4=number of stand-size classes.

R=rotation in years.

M =average volume per acre (by species) of current saw-

timber stands-—the “A'’ stratum.

The rotations assumed were as follows:
Ratation in years

“Western  Eastern
Forest type:! Montana  Mantana
White pine ......... ... ... 120
Ponderosa pine ...... .. N ¥ 11 160
Larch ..o 150
Douglas-!ir........‘.‘.......‘......A..150 200
Lodgepole pine . . T 11 1] 140
Whitebark and limber pine ....... ... .. . 140
Spruce ......... e 120 120
Hcmlockgrandﬁr P b1
Alpipe fir ... ...... B 140
Western redeedar ............ ... 120
Cottonwood . ............... ... 100 100
Aspen and other hardwoods ... ....... ... 80

me drain was calculated for the coviferous woodland type.

The aliowable annual drain as derived includes
only the final harvest yield, i. e., no ailowance is
made for riormal losses of which, under intensive
management practices, consideranle portions mav
be salvaged, nor the possibilities ot additional vields
from intermediate cuttings.

Definitions

Forest Land Classes

Forest Lanp.—Includes (2) lands at least 10-
percent stocked by trees of any size and capabie of
producing timber or other wood products, or of ex-

- available economically and not

erting an influence on the climate or on the water
regime; (b) land from which the trees described
in (a) have been removed to less than 10-percent
stocking and which have not been developed for
other use; and (¢) afforested areas. The minimum-
area for forest-land classification was 10 acres with
a minimum width of 120 feet.

-7 COMMERCIAL FOREST LAND.—Forest land which is

(ay producing, or is physically capable of pro-

~ ducing, usable crops of wood (usually saw timber),

(by economically available now or prospectively,
and (¢) not withdrawn from timber utilization.

NONCOMMERCIAL FOREST tanp.—Forest land in-
capable of yielding usable wood produets (usually
saw timber) because of adverse site conditions, or
so physically inaccessible as to be permanently un-
withdrawn for
special purposes.

RESERVED FOREST LaND.—Forest land that has been
withdrawn from timber utilization shrough stature,
nrdinance, or administrative order.

Reservved  commercial  forest land.—Re-
served forest land that otherwise qualifies
as commercial forest land.

Reserved  noncommercial forest land.—
Reserved forest land that otherwise qualifies

" as noncommercial forest land.

Forest Stan d-Size Classes
§

SAW-TIMBER 5TANDs.—All stands with saw-timber
trees of softwoods and/or hardwoods having a
minimum volume of 1,500 board feet per acre,
International 14-inch rule.

POLE-TIMBER STANDS.—Stands failing to meet the
saw-timber stands specification, but at least 10-
percent stocked with poletimber and larger (3.0
inches d. b. h. and larger) trees, and with ar least
half the minimum stocking in pole-timber trees.

SEEDLINGS AND SAPLING STANDS.~Forest stands not
qualifving as either saw-timber or poie-timber
stands. but having ar least 10-percent stocking of
trees and with at least half che minimum stocking
in seedlings and sapiings.

NONSTOCKED AND OTHER AREAS NOT ELSESVHERE
CLASSIFIED.—Areas pot qualifying as saw-timber,
pole-timber, or seedling-sapling stands,

Forest Type Classes

WHITE PINE GROUP;
White pine.—Forests in which 20 percent
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- or more of the stand is western white pine.
Western redcedar—Forests in which 30
percent or more of the stand is western red-

' cedar and less than 20 percent is western
white pine,

PoNpeROsa PINE.—Forests in which 50 percent or
more of the stand is ponderosa pine and less than
20 percent is western white pine.

Larcu.—Forests in which 50 percent or more of
the stand is tarch and less than 20 percent is west-
ern white pine.

DoucLas-Fir.—Forests in which 30 percent or
more of the stand is Douglas-fir and less than 20
percent is western white pine.

LODGEPOLE PINE GROUP:

Lodgepole pine.—Forests in which 30 per-
cent or more of the stand is lodgepole pine
and less than 20 percent is western white
pine,

Whitebark and limber pine.—Forests in
which b0 percent or more of the stand is
whitebark and/or limber pine and less than
20 percent is western white pine,

SPRUCE-FIR GROUP:

Spruce.~Forests in which 50 percent or
more of the stand is Engelmann spruce and/
or western white spruce and less than 20
percent is western white pine.

' Hemlock—grand fir.—Forests in which 50
percent or more of the volume is hemlock
and/or grand fir and less than 20 percent
is western white pine.

Alpine fir—Forests in which 50 percent or
wore of the stand is alpine fir and less than
20 percent is western white pine,

" Harpwoopns.—Forests in which 50 percent or more
of the stand is hardwood species and less than 20
percent is western white pine.

ContFEROUS WOODLAND.—Open, scraggly commer-
cial forests in which 50 opercent or more of the
stand is juniper, ponderosa pine, Douglas-fir, and
lodgepole pine, singly or in combination.

Ownership Classes

NATIONAL-FOREST OWNERSHIP. — FPederal lands
which, by executive order or statute, have been
designated as national forests, purchase units, or
experimental areas, or have been placed under the
administration of the Forest Service,

Forest Resources of Montana

INDIAN OWNERSHIP.—Indian tribal Jands and rrust
allotments. Lands held in fee by the Federal Gov-
ernment but administered and managed for Indian
tribal groups, or allotted in trust to individual
Indians. '

OTaER FEDERAL OWNERSHIP.—Lands owned by the
Federal Government not classed as national forest
or Indian. )

STATE ownNErsHIP.~Lands in State ownership.

COUNTY AND MUNCIPAL OWNERSHIP.—Lands in
county or municipal ownership,

PRIVATE owNERsHIP.—Lands in private ownership.

PRIVATE FARM OWNERSHIP.—Private commercial
forest land in farms, using as the definition of
“farm" the official definition in the latest Census of
Agriculture. :

OTHER PRIVATE OWNERsHIP.—Commercial forest
land in private ownership other than farm.

Tree-Merchantability Classes (Live)

LIVE saw-TIMBER TREES.—Live white pine saw-
timber trees in which the merchantable portion is
40 percent or more of the total board-foot volume,
live saw-timber trees of other species that are at
least 50 percent merchantable by board-foot vol-
ume.

CuLL saw-TIMBER TREES.—Live white pine saw-
timber trees in which the unmerchantable portion
exceeds 60 percent, and live saw-timber trees of
other species in which the unsound portion exceeds
50 percent of total board-foot volume.

Sound cull saw-timber trees.—Live saw-
timber trees in which the unmerchantable
portion results from defect other than rot, for
example, sweep, frost crack, extreme rough-
ness, fre scar, etc.

Rotten cull saw-timber trees.—Live saw-
timber trees in which the unmerchantable
portion results from decay organisms.

Live poie-timber ftrees.—Live pole-timber
trees of ail species that are judged to be pros-
pectively merchantable for sawlogs.

Cull pole-timber trees.—Live pole-timber
trées of all species that are judged to be
prospectively unmerchantable for sawiogs.

Sound cull pole-timber trees.—Live pole
timber trees judged unmerchantable now or
prospectively because of defect other than
rot.
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Rotten cull pole-timber trees.—Live pole-
timber trees judged unmerchantable now
or prospectively because of rot.

Tree-Merchantability Classes (Dead)

DEeaD saw-TIMBER TREEs.—Dead, standing or
down, saw-timber irees of all species having a
merchantable volume of 30 percent or more of the
total board-foot volurme.

Deap POLE-TIMBER TREES.—Dead, standing or
down, pole-timber trees of all species with 50 per-
cent or more of the cubic volume merchantable.

-

Tree-Size Classes

SAW-TIMBER TREES.~Trees 11.0 inches d. b. h.
and larger with one or more merchantable 16-foot
sawlogs.

PoLE-TiMBER TREES.—Trees ranging from 5.0
through 10.9 inches d. b. h. and trees over 11.0
inches d. b. h. that do not contain at least one mer-
chantable 16-foot sawlog.

SEEDLING AND SAPLING TREES.—Trees below 3.0
inches d. b. h,

Miscellaneous Definitions

PriMARY GROWING sTOCK.—Net volume, in cubic
feet, of live saw-timber trees, and live pole-timber
trees from stump to a minimum 4.0-inch top (of
central stem) inside bark.

SECONDARY GROWING STOCK.—Net volume in cubic
feet of all cull trees from stump to a minimum
4.0-inch top inside bark, and limbs to a 4.0-inch
diameter inside bark of all cull and noncull hard-
wood trees.

ALL-TIMBER vOoLUME.—The net volume of primary
growing stock, secondary growing stock, and sal-
vable dead trees.

Sawroc rortTION.—The net hoard-foot volume, as
measured by International 14-inch rule, of saw-

Trees Native to Montang

timber (rees from stump to a merchantable saw-
log top. Tops vary by species and diameter class,
ranging from 6.0 inches for smail trees up to 22.0
inches for very large rough trees. (

Tor rorTiON.—The net cubic foot volume of
saw-timber trees from the merchantable sawlog top
to 4.0 inches inside bark.

Live poLETIMBER voLUME.—The net cubic-foot
volume of live pole-timber trees from stump to 2 4.0-
inch top inside bark.

NET B0aARD-FOOT vOLUME.—The board-foot vol-
ume of the sawlog portion of saw-timber trees, as
measured by International l4-inch rule, after de-
duction for all apparent and surmised defect in
accordance with standard scaling practice.

Net custc vorume.—The tota] cubic-foot volume
discounted for unmerchantable material. Includes
the merchantable portion only of sound, sound cull,
and rotten cull saw-timber and pole-timber trees
and hardwood limbs larger than a <4.0-inch top
diameter.

NET ANNuUAL GROWTH.~The average annual
change during a specified period in volume of pri-
mary growing stock on commercial forest land
resulting from natural causes, Gross growth is the
increment before allowance for mortality.

D. 8. H. {DIAMETER BREAST HICH) .—Tree diameter
in inches, outside bark, measured 414 feet above
average ground level. ' §

CoMMoODITY PRODUCTION.~The total output of
timber products during a specified year.

Commoprty pRAIN.~—The timber volume removed
from primary growing stock as timber products and
logging waste during a specified yvear.

ControL roNT.—Land Office section corners (in
unsurveyed areas idealized section corners as in-
dicated on latest base map) used to locate and
define the boundaries of sampling strata and sample
segments.

CONIFERS

Comrmercial species:
Douglas-fir ... .

... Pseudotsuge taxifolia

Fir, alpine .. ... ... ..

Fir, grand ....... .. .. ..
Hemlock, mountain
Hemilock, western

Juniper, Rocky Mountain. . ... ..

Larch, alpine

52

............ Abies lasiocarpa
..... A, grandis
o Tsuga mertensiana
.................... T. heterophylia
..... Juniperus scopulorum
Larix lyalli
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ConIFERs—Continued

- Larch, western
Pine, limber ..
Pine, lodgepole
Pine, ponderosa
Pine, western white .. ... ... ... .. ... ... ... ...
Pine, whitebark ... ... ... .. ... ... .. ... .. ...,
Redcedar, western
Spruce, Engelmann
Spruce, western white................ ... ...

Noncommercial species: Pacific Yew

L. occidentalis

Pinus flexilis

P. contorta var. latifolia
P. ponderosa

DP. monticola

P. albicaulis

Thuja plicata

Picea engelmanmni

P, giauca var. albertiana
Taxus brevifolia

HArDWOODS

Commercial species:
Ash, green ....... ... .. . ... e
Aspen, quaking
Birch, paper
Birch, water ... ... ... ... ..
Boxelder, inland ... ........... ... ... ... .. ..
Cottonwood, northern black .. ............. ...
Cottonwood, narrowleaf ... ... . ... ......... ..
Cottonwood, plains ...... .. ... ... ... .. ..
Elm, Americann .. ... ... ... ...
Willow .. ... ..

Noncommercial species:
Alder, thinleaf .. .. .. ... ... . ................
Chokecherry, black
Hawthorn, black
Maple, bigtooth .. ... ... ... ... .. .. L.l
Maple, Rocky Mountain . . ....................
Mountain-ash, western .......................
Mountain-mahogany, curlleaf ... ... ... ... ...

Supplemental Tables

Fraxinus pennsylvanica var. lanceolata
Populus tremuloides

Betula papyrifera

B. fontinglis

Acer negundo var. interius

Populus trichocarpa var. hastata

P. angusiifolia

P. sargentii

Ulmus americana

Salix spp.

Alnus tenuifolia

Prunus virginiana var. melanocarpa
Crataegus douglasi

Acer grandidentatum

A. glabrum

Sorbus sitchensis

Cercocarpus ledifolius

TABLE 3.—Land area by major classes of forest land, Montana, 1949

Class of iand E Weatern Eastern Srate
! Montana Montana
é roo | ro0 | 1,000
Forest: : Actet “ Aeres | Aeres
O e 3,909 | 5, 847 15,756
O T T Rl e o s e e . 1,312 I, 364 ! 4,076
I
Reserved:! i
Commercial 503 467 1,070
Noocommereial 395 162 1,457
Total 1,558 929 l 1,527
Toral forest. . ..vouninnirinnnnn.. 13,019 9,340 22,359
Nonforest . . v iin iy et 1,959 58,124 71,183
Totai, all classes 13,978 77, 664 93, 642
! The reserved forest area ia further classified in table 17,
? Tngludes 171,689 acres of water aceording to Survey standards of area clamificarion but defined by the Bureaun of Census as land.
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TasLx 4.~Folume of live saw limber and primary growing stock on commerml forest land by stand-si
class, Montana, 1949

Stand-size class

Live 12w timbert

Primary growing stock

!
L Western
I

W

\
i
!
' Wastera |  Eascern l | Eastern |
| Montana | Montana ! State Moazana ] Moarana | Stare
' Mition | Mittion Mition | Miion | Mugion | Multion
I board feet | board feet board feet I cubic feet ] cubic feel 1 cubic feet
Sawr timber 14, 763 f 11,542 46,105 | 8,715 | 3,845 10 560
i 4,292 | 4,320 ‘ 8,812 | 1,959 | 2,948 ) 1,947
) 596 7% 671 ‘; 428 | 78 ¢ 506
i 38 334 | 372 18 | 150 | 168
] H i !
Tatal, all stands....... e e st e er ity % 39, 689 ’ 16,27t i 35,960 3, 160 ﬁ 7,021 i 16, 181
; | ! {
1 International 3-inch ruls,
TABLE 5.—Commercial forest land area by ownership and stand-size class, Montana, 1949
STATE
Federally owned or managed Private
Total, -
Stand-size class w“éler_ . State County o
ships N;.;;::;M Indian Other ? Tatal Farm i’:iu;:ﬂ:rl Tots!
| s
1,000 rooe | 1,000 La00 | 1,00 1,000 1,600 1,000 1,000 1,000
- geres acres aeres actes | acres acres acres acres acres acres
Sawtimber. ..., i ' 5,699 3,337 264 [ 139§ 3, 740 251 12 333 1,363 1,654
Pole timber,....ouuoiniuan,ay.. i 6,333 3, 664 241 296 4,201 208 21 1,188 i 1,906
Seedling and sapling..evevean.. 2,412 1,590 | 69 52 | 1,711 92 25 180 304 594
Nonstocked 2nd other arcas. .... 1,312 350 | 20 159 ; 569 60 17 364 102 666
Totalseiverisininnannnn, 15,756 8,931 594 646 g 10,221 608 75 2,362 2,490 ! 4, R:z
i | i
WESTERN MONTANA ﬂ))m
Saw timber. . .iiiiiiiiraeena., 3,740 2,018 224 48 2,230 217 10 56 1,167 1,223
Pole timber..i.oviiiivininninsn 2,959 1, 666 96 93 L, 855 120 3 533 146 973
Seedling and sapling....vunu.ou.. 1,854 1,184 49 - 28 1,261 85 24 213 278 184
Nonatocked and other areas. ., .. 356 200 11 8 219 2 T PO 19 34 113
Totalesuneinionennnnians 8, 909 5,068 180 l 177 l 5,628 l 46 39 331 1,968 2,799
EASTERN MONTANA
1,959 1,319 40 91 1,450 34 2 77 196 J 473
. 3,374 1,998 145 201 2,346 35 16 652 275 | 927
Seedling and sapling............ 538 406 20 24 450 ! 7 I &7 33 ! 100
Nonstocked and other apeas. .. .. 956 190 4 9 ] 151 ; 350 ¢ 15 171 3350 8! 383
' | : : !
6, 847 ! 3,013 | 114 | 152 ‘ &) 1,531 1,083
i

169 l

+, 596 l
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Tanx §.—Folume of live saw timber and pﬁmary growing stock on commercial forest land, by cwnership

class, Montana, 1949

Live saw timber! Primary growing stock
' Cwnership class ' Western 1 Eastern Western ‘ Eastern |
Moncana ! Montaga Stace Mentanz | Moatana State
i !
Mmlion | Milln | Mlin | Mlion | Millon | Million
] o , p ;
Fzderally owned or managed: board feet = board feet hoard feet cubic feet i cubie feet cubic fest
National forest 21,655 ¢ 11, 489 | 33, 144 4,904 : 5,878 9,979
Todian........ 1,961 252 2,213 399 i 116 515
Orber,  ut i iinesrenr e e acaatate e, 471 712 1,183 126 ; 81 407
| |
S P 14,087 12,453 36, 540 5,429 | 5,472 | 12, 501
| 1
AL . .. L, uvunnnraroranerarasanaassassonntnrsssrarassnnsins 1,418 253 2,671 575 9% 574
LY s it w st iarine s sasnesniomameas asannsrsratsatssnsnuns 95 pas 116 16 9 35
Private: .
I 3 - . 1, 460 1,87t 3,331 463 710 1,173
Induscrial and other. .. ot ci it inisannntsrnariasnanrenes 11,631 1,671 13,302 2,667 711 3,598
2 13,051 | 3,542 16,633 3,130 1, 441 4,571
Total, all ownershipt.. .. ov i i iiinivrrearasnnrinanaasasasrrrins 39,689 : 16,271 55,960 9,160 7,011 16, 181

! International Y-inch rule.

TARLE 7.—Folume of live

saw tmber and primary growing stock on commercial forest land, by species,

Montana, 1949
I Live saw timbert Primary growing stock
Species Western Eastern 3 Western | Eastern i
Montana | Montana tate Montana l Moatana i State
Million I Million Mllion Miltion Mitlion Miilion
g boerd feet hoard feet board feet cubic feet cubic feet cubic feer
‘Softwoada: .
Western white Pine. ..o oiuiooeiiiarianiiriratrvisiaansnes LI19 fieininnns 1,119 b A D 237
Ponderosa pine 9,328 ! 1,641 10, 569 1,581 650 1,231
) 11, 760 3 ©] 11,760 408 |... ...l 1,408
Douglasefit. . euuiniarearrousaarssiaransrrarrronracrsares 8,978 &, 381 15,359 2,597 2,095 4,692
Grand fir..,... et emarer i e e e e s e s . 393 | 393 163 foeirennnnne. 168
ALDTRE BIle . i ainrn e cr et ac e teiisaasans s et naas 353 287 510 38 169 157
Weatern t0ALBdAr. . vuirerainiaane i iad e it b, 356 | iaiiiiiian 356 120 i nanas 120
Western hemiock. ovnnr i i i i i i e e ) 2 U P 171 36 vee 56
S PTUCE . < cvasasssnstsatrannsnnnrssasnraarssasanssnsaranes +, 454 2,499 6,983 826 365 i, 391
Lodgepole pime. ..uiiisvisiiancariasannnirantanersaraesnas 2,496 4,451 6, 947 997 3,080 4,077
Whitebark apd limber pine. . covi it iiiin it 124 304 ~ 628 34 261 295
O PO . 4t vrsav s mnasssnnraacsaoannsaesoasnbonnnnssnssaanfnssesonararsinreroaararesloraarasaasan 1 , 3 +
T 3%, 532 15,733 35,165 9,110 5,823 15,933
Hardwoods: }
L= T 16 11 ! 65 74
Cottonwood 877 39 127 166
2282 S e L L I .}
Borelder | | 1! 1
Green ash | S 1 3 5
Willow |6 B P (1) 1)
For T P SOOI T PP, | (2 Iy
TOAL . v vsvevees et ae e e e e e e e et 157 | 538 | 695 | 50 1 198 248
Total, all species. - .. cvitie i iui i 39,489 16,171 55,960 | 9, 160 | 7,001 | 16, 18
| f
L International ¥-loch ruie.
tLess than G5 million feet.
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TaABLE B.—All-timber volume on commercial forest land, by kind of timber, Montana, 1949

W Taster=
Kind of timber M:;::‘:; M::,t;“ State

Millien Mulion Mitlton ﬁ)

Live: | culise  feet cudfe feet culie feet *
Prmary Browi g 806k, ..ot it i i it i e e ire st sy 9, 160 7,021 14, 181
b T BT L 144 114 258
TOtRL 1 v eee e e en et e e e e e e e e e 9, 304 7,138 16, 439
Dead..viiieerassennnnnrerereraan At e et mrr e e s 119 423 542
Total, all timBar. .. v v s r s s it e et 9,423 7,558 16, 981

TapLE . —Net annuel growth and annual mortality of live saw timber and primary growmg stock on commercial forest
land by species group, Montana*

Live saw timber? Primary growing stock
Species  group Current Current Curreat ! Currens
annual net aanual annual net annual
growth mortality growth mortality
. I Million Million Million Million
Softwoods: ' hoard feat board feet cubie feet cuble feet
Weatern Montana .. ... i i e 344 176 96 19
Esstera Mostana. . o.ovviiiiiin i 244 67 137 20
TOUR . . et 538 243 233 49
Hardwoods: i
Wettera Moneana. o iiiiiiiiiiin i it i b3 S 1 O]
Eantern Montanad . .oovnr v ouiinurnnenn e oraarranessnnns 16 * 7 1
TTORL. ¢ ettt e t 18 ™ 8 1
|
All Species: i
Weatern Montaba . . ..ot i e er e 346 176 97 29
o Eastern Montana.......o... i e i e 260 67 T44 21
TOURL. 1t eeeeeee eean, 1 606 243 41 50

1 Growth for Western Montans [s an average based on the period
1930-39, and for Eastern Montana, 1940-49,

3 International %i-inch rale.
*Less than 0.5 million feet.

?

Tastx 10.—Aversge annual commodity drain of live saw-timber volums and primary growing stock on commercial
forest land, by species group, Montana, 1939-#8

Live saw timber!

Primary grom

ng stock

Species group

+
r
! Curting | Lagging Commodity Cutting Loggiag Commodity
| deain I waste drain? draig waste drain?
| Million Million Million | Million Million Million
Softwoods: ! board fect doard feet board feet | cubic feet cubie feet | cubic feet
Western Momgana. ... v i i 440 | 38 I 39 1 30
Eastertt Montand. oo ion i iuin et e 26 1 a7 3 1 9
i
Y ] 466 16 502 77 12 29
Hardwoods: !
Western Montanz €l Vaanen + S PR 1
Eastern Montana 21 t 22 [ 2 P 4
TRl L vv st art e et e a e aaa e | 25 1 26 LIS RO 5
All wpesies: ! ; !
Wentern MoBtana . ouuuuei i oo iie e iratrenramanatsanssonnn i 144 35 479 70 11 31
Eastern Montama.. ..ot i it it eaa e 47 2 49 12 1 13
LT PRSP e 491 7 528 i 32 ' 12 94

: International M-inch rule, .
3 Total of cutting drain and logging and milling waste.
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TaBLE 11.~Adverage annual commodity production, by timber
products, in cubic volume and in standard
units, Montana, 1939-48

CUBIC VOLUME

TABLE 12.—Area of commercial forest land, by generalized
forest type and stand-size class,
Montana, 1949—Continued

Timber producty g:;:i:; &;;ﬁrﬂt“ Stace

h d Th d The ¢

Sawioge (for iumber, timbers,| sudic feet cuibic feet cubie fact
snd sawn ties¥eesnrineonean 33,020 2,373 61,393
Pulpwood logh. .o vvvurevnnras (1720 652
Pulpwood balta.............. 70 527 597
Fuelwood. . ..vveernrninnnns 6, 289 9,828 16,117
Poles and piling. .. .......... t, 503 235 1,738
Posts (round and aplic) ....... £, 136 3,241 4,377
Hewn tien....oooieviiiiinii, 41 1 42
Round mine timbers. . ....... 3,564 i 1,265 4, 829
Misceilaneots. . .ouveneannn .. 233 | 8 241
i 4-1 7 L 72,508 17,478 89, 986

i
STANDARD UNITS
Sawlogs (for lumber, timbers,

and sawn ties) M board feeer 399, 201 14,120 413,321
Pulpwood loge........ do?, 4,061 |, ieaiiiinan 4, 061
Puipwood bolts Staadard cordss 811 5,919 6,730
Fuel wood.....vvnenns do4, . 73,118 114,279 187, 407
Poles and piling. ...... Pieces 107, 050 18, 156 125, 246
Pasts (round and spiit) .. .do. 1,058,296 3,792,778 4,851,074
Hewn bies....cceiveees do. 6,020 102 6,121
Round mine timbers..... do. 494,126 187,356 661, 682

Miscellancous. ...... cubic feer 133, 444 6, 841 140, 2

1 Western Montana total includes 2,7';:1 M cubic feet dead treex, and
eastern Montana 5,130 M cubic feet,

3 International ¥j-inch

rale.

$ Rough wood, unpeeled. A pile of stacked wood 4 by 4 by 8 [eet
ithin its outside surface,

‘TaBt® 12.-Area of commercial forest land, by generalized

forest type and stand-sizg class,

Montana, 1949
STATE
Stand-size class
Farest type | Seedling sr.ggf;d
Saw Pae and an Toral
timber ! timber sapling | othes
Arcas
1000 | 1,000 | 1.000 © 000 | {000
White piae group: aeres qcree acres acres acres
White piné...o.ouvnn 156 53 93 20 332
Cedar...oovinannes i2 1 o | 17
Totad,..oeiian s t68 64 97 20 349
Ponderosa pine. ........ 1, 580 1,426 304 115 3, 425
Lareh. ouvuinvninsinas 1,338 192 622 109 2,361
Douglas-fir. ....0viienas 1, 216 1,327 184 136 2,863
Lodgepole pine group: i
Lodgepole pize..... 728 2,719 0 1,831 i 97 4,572
Whitebark and lim- }
ber piae..yoiiua. &7 29 3 ; 1 160
Total....\.viueen 7911 2,748 ] 1,034 1 98 4,672

Forest Resources of Montana

STATE~Continued
] Stind-size class
Secdling | siacid
Forest type Saw Pole eedlicg | stocke
. ; and and Tatal
timber | timber sspliog othee ht
areas
1,000 1,000 1.000 1.000 1,000
Spruce-fir group: gerex acres acres actes acTes
Spruce. .. ... 475 33 59 32 639
Hemiock-grnnd fu' 4 [ 3N PP DU 8
Alpine fir. . .ovinunn 6 7 2 9...... . 25
Total........oun 485 44 111 32 672
Hardwoods. ... coviunna. 120 232 60 2 4it
Coniferous woodland. ...feeeviiedlennnneni]iannaass 800 300
Total, all typea......... 5,699 | 6,333} 2,412 1,312 1 15,756
WESTERN MONTANA
White pine group
White pine...covnnns 156 63 93 20 332
Cedar.ccuviiannnns 12 1 [ 20 PO 17
Total,..ovreunnnn 168 64 97 20 349
Ponderos pias. covuenns 1, 346 542 264 85 1y 2,237
Lateh. ivueannnsnsaasns 1,338 492 622 109 2,561
Douglas-fir.........00u0s 357 582 140 66 1,145
Lodgepole pine......... 199 1,204 710 52 1,165
Spruce-fir group:
SPruce...o.aneienns 310 25 21 24 380
Hemlock-granad fir 4+ L 2 P NN 8
Total...coveun..n 314 29 21 24 188
Hardwoods. .. .cveeunns 18 46 [ioiiaran {1} 64
Total, all types....ouv.n 3,740 2,959 1, 854 356 8,909
EASTERN MONTANA
!
Ponderosa pine. ..o.ooue. 234 884 | 40 30 1,188
Douglas-fir..o.oveenen.n 859 745 44 70 1,718
Lodgepole pine group:
Lodgepole pine..... 326 1,515 321 45 2, 407
Whitebark and lim-
ber pine. .ocvuvrs a7 19 3 1 100
Total,,eeveanauns 393 5 1,544 324 6| 2,307
Spruce-fir group:
SPruCe. . . civanan-- 165 3 78 8 259
Alpine fir....ovuas ] 7 12 joveeenis 25
Total, ceenernuss 171 15 50 8 284
Hardwoods. 102 186 80 2 150
Coniferous woodland ........................ 800 | 800
Total, all types... auns. 1.959 | 3,574 | 358 936 ; 6,847
1Less than 0.5 thousand acres
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Tarrz 13 -—Lm all-timber volume of softwoods and hardwoods on commercial forest land, by kind of growing stock, tree-size
class, and class of material, Montana, 1949

i Western Moatana J Eastern Mogtaa E State
Ki:}d of grgwilus sm{ck. Lreq-nlize I ; i |
class. and ¢laws of material Sofe- Hard Saft Hard | i Soft- | Hard-
] wo{zdl ‘ woods Total W;dl woi::rdl 1 Toral 1‘ wgodl ‘ woods Tatal
i 3
Primary growing stock: ‘ Million | Million Million Milliom Million Midlion Million [ Miilion Million
Live saw-timber treen: i cuble fret I eubie feet ! cubic feet | cubie fret | cubie feet | cubic feet | cubic feet | cubie feet | cubic feel
Sawlog portion. - oeveiivanreiinnn i 5,393 ‘] 27 5,420 2.589 36 2,675 7,982 | 113 8,095
Top POTtiBm. co v e v imanranarnans i 532 ‘ % 5la 375 24 100 908 i 28 935
i i
T2t are e 5,925 ‘ 311 5,956 E 7,965 110 3,075 | 8,890 ! 141 3,031
Live pole-timbertrees. ... cuveunvanas. 3,185 ‘ 19 3,204 3,858 88 3,946 7,043 ! 107 7,150
Total primary growicgstoek.....ooovvviuan 9,i10 | 50 9,160 6,823 198 7,021 15,933 243 14,181
Secondary growing stock: | nL
Sound culf trees: t
Saw-timbersize, ... ... .. i ] m 6 L 2 TR 4 10 n 10
Pole-timber 5iZ¢.. .. vvrerirnnranns ] 1 I 1 ) I | L 2 0] 2
|
Total. o ieraerrer i eninann 7 o 7 - ‘ H 12| o) 12
Rotten cull trees. ... vuiiivniinnan. 133 | 3 136 96 10 106 229 | 13 242
Limbh. e e vreernean i neaereaaans oo 1] 1O T 3 N OO | 4 4
Total secondiry growiag s10CK. . . vevennn.n. ! 140 s 144 101 13 114 ] 241 | 17 158
|
Grand total. v iuvuueanrnes et aateanaainen i 9,250 2 54 ‘L 9,304 6.924 | 211 7,135 ] 15,174 i 265 16, 439
: ! : I .

3 Less than 0.5 million cublc feet.

Tasie 14.—Volume of live saw timber' on commercial forest land, by diameter class groups and by species, Montana, 1949

Western Montana Eastern Montana State
Specien - ~ - =
11.0-20.97] 21.0-30.97] 11.040.9] 0" 214 [ 14 62097 21.0-30.9] 31.040.9] 11.0-20.9] 21.0-30. 9~F 31040, 9"\ 10" and
‘ ger i ! larger
. Million | Milten : Million | Million | Million | Millien | Million | Million 3 Militon } Million I Million
bogrd fee! | board feet | board feet | hoard feet | board feet | Hoard fret | board fret | board feet J beard feet | board feet | board feet
Western, white pine. . 548 538 16 ! Wi......... U D S48 535 2% 10
Poadercsa pine...... 2,230 4, 329 2,080 ! 219 1,371 1 264 & 1.601 5,093 2.056 | 219
Larch, v oerenrsnnns 3,291 5, 561 2,591 317 e IO N S, 3,291 5,361 2,591 ! 317
Douglas-fir. ,....u.. 3,088 5 9, 680 5,043 619 | 15
Graad fir,. . v00ren-n 361 361 L7 2 e
Alpize fir. . ooiiiess 132 586 L IO ‘ ..........
Western redcedar. . .. 33 33 | 222 451 S0 I
Western hemlock.. .. 68 | 95T 2 Y [P 68 . 95 L
SPIUCE. .\ artirennnn 1,965 2,203 ! 88 oo 1,719 700 20 3,684 | 2,903 366 1 aiae e,
Lodgepole pige. ..... 2,488 8. berreaanns 1,369 | 82 [ ... 5,857 90 L. .. b,
Whitebark and fim- ! |
ber pine.......... ! 603 | 25 . [
Costonwood . .......| | 364 | 273 18 | tn
Aspen....ciiiianiann | | 16 | H ..
7 i i iy O T
Boxeider., . ..iinn i i ! Tl nn. e P
Green ast. ...uvuu.. } i 1 ‘F .......... S AP
Willow....ovinn.... | { [ I | ....................
o L R i | | | O3 N U
Total........ | 16,573 ] 17,09 | 5, 462 561 ‘ 121 2,807 343 19, 900 { 5,805 ’ 361

29,694 |

! International Vi-inch rule, diameter breast high.
#Less than 0.5 miilion hoard feet.
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TarRLE 13.—~Net growth, normal mertality, and commodity drain on primary growing stock on commercial forest land Ry tree-
size class, Montana?®

. i Net Normal ] Commodity
Size class ‘ growth mortailty ; deain
} Million | Million Mitiion
Saw-timber trees: | cubic feet f cubic feet cubic feet
Weastern Montand. . o i e e e e ; 521 2 78
EaBtern MOmtana . .ttt ittt ettt eat et et e a e e e raens f 42 14 9
1 S ; 94 40 87
Pole-timber treca: l
Western Montana. ..o e e ] 43 3 3
JoE Y L . B L T T | 102 7 +
I |
I H
. 147 10 | 7
! !
All trees: ( !
Weatern MOmtanaA. i e e e e e e i 97 I 29
Eastern Montana, .......vuuvnnviianinnnnenan..s e e e i L4 | PAl i3
TOERE. et et et e e e e e e l 241 i 50 94
i

1 Growth and mortslity for westérn Montana are averages based on the pericd 1930-39; for eastern Montana, 1940-49, Commodity drain is an
avernge based on rthe period 1959.48.

-

Tasre 16.-Comparison of guerage annugl and 1948 cuts with conditional allowable annual cut of live, sound timber, by
species, Montana

% Saw-timber trees! l Pole-timber trees All trees -
| ! i
Species v Average . Cunditional Average | | Conditional Average | Conditional
. anaual cut { 1948 allowzble E annual ci;t 1948 | al}o\lvalble annual cut 1948 “ ailowable
e - cut cut i 19393 oyt | cut 1939-48 cut | cut
Millton Million Millien 1,000 1,000 1,000 Afillion Million Million
Western Montana: hoard feet board feet | hoard feet cords vords cords cubic feet cubic feet cubie feet
Pondercsa pine. . ... 187 231 99 3 4 3 29 33 TS
Whize pine....vauns 16 14 8- R i 1 3 2 3
Larch and Douglas-

fir e 243 35T . 180 21 16 54 42 57 +3
Lodgepole pine..... 3 4 74 13 13 82 2 2 0
Other species....... 30 26 89 1 2z 17 3 4 17

Totab, corsnnse 479 | 632 560 38 33 167 | 81 98 103

|
Eastera Montana: i i
Pouderosa pine. ... 9 3 23 16 12 7 2 2 6
Larch and Douglas- )

BE. o eveannseens 9 19 85 8 7 N 3 4 27
Lodgepole pine..... 8 13 131- 16 35 260 3 5 53
Other species, ...... 13 10 62 1 10 110 5 4 ! : 23

Totab v vcesinnnns 9] 50 301 51 64 | +63 13 ] 15 109

i I | | J
Srace: ' : j i : ' ! : i
Ponderosa pine...... 156 : 239! 122 19 i 16 10 ¢ 3t 33 n
Whire pine......... 16 | 14 | e, vrrrrrenens L 1 2 J
Larch and Douglas- { i | H |

BE e v ieeeennns -5 376 | 163 29 i 23 155 45 | 81 ! 73
Lodgepole pine. ., .. 11 ¢ 17 | 205 29 | 48 | 342 3 5 73
Other species....... 53 J‘ 36 | 151 12 1z 127 0 8 | 10

! : ' : |

Total..oiivva.nn. ! 528 682 | 851 | 89 | 99 | 635 94 | 113 § 112

i ; H i ! . t !
1 Internatiotal M-inch raie.
Forest Resources of Montana ] 69



TABLE 17.—drea of major classes of forest land, by ownership, Montana, 1949

i Western Montana ;I Eastern Moatana i Srate
Ownership class = ! ; . o i ] - .
Com- N - i i Com- iNoncom- | Com- !Noncom- :
{ mei:;al : rr?:rcc?:ll :Reservedl Total l mc(:c:a[ : n:.):rcmt ReservedE Toral [ mercial | mercial 1Reserved]
D rwo | orooo | orooo roo | 1000 Lt rom | r00 | Lo 1000 1 Lo 1o
| acres | acres | acres dcres | acres | acres qcres | acres I seres © acres ! acres acres
Faderally owned or managed: : : ' | . : ; ! : ! .
National f0r68t. . ovvevrraen. .t 3,068 0 2,116 1,006 3,190 | 3,913, L, 37| 303 : 35,733 i 8,981, 3,433 1,309 13,923
Tndiam. e iaeincnraae e L8 9 s Lo ! 714 | 3 LT see 118 L 72
LT ; g 28 518 7230 469 | 3t 126 | 929 ' 546 | 62 G944 1,652
R . ' ! i [ T
TatAl eeaer e ennnns e L5625 2239 L5240 D3ES | 45961 1374 9290 6,399 10,2211 3,613 2,433 16,287
: e s ' e P
SEATE s ereannnanns el 346 4D L. L6z | BT so8 | 3oLl 68
County...... P SN T A U OO | 36 ! al s Bilievnnn 31
Private: j 4 } | i :
Farm..ooveeuneivnins 1,551 | R ECES I 5 S A F 1 1,473
Industrial and other........... 522 i 634 | 2,490 i 94 74 1,838
' i i S
Total....... cerean e : 2,053 175 i, s 2,228 43521 407 | T4 3,333
i i ] = =iz i =
Total. all ownerships, vovureunnnnand 6, 847 1,564 | 929 | 9,340 | 15,736 ‘ 4,076 | 2,527 ' 22,359
: S . !
Taste 18.~drea of forest in major reserved forest areas, Montana
|
Reserved forest Total area
. 1,000
acres
Yeilowstone National Park'.......... e e e O 140
Glacier Nationai Park..... e d e, e bt e e e e e e 793
Wild and wilderncas areas in national forests. .ooyvnvn i i, P P e JS N R, 1,309
-2 i et r et e e, PP, P . ; 2,442

i Montana part only,

TaBLE 19.—Forest area and timber-volume estimates for Montana, by specified vears, 1918-49"

Forest land area
Date Saw-t mbfr
Commergial i Other i Tozal volume
i 1
Thousand ;‘ Thottaand i Thousand Miltion
acres ! acres : eres ! fEhom.
Mg ... i .. :
L O 0T S U
1915 . i 0,422
1932, ..., P 14, 365 i 3,311 20,086
L e 14,613 | 5,074 10,087 i
L0 e e e 14,758 ; %, 480 | 14,238 |
1949, . ... PR . 15,736 | 6,603 | 30,3359
| | :

1 Oply data for 1949 are based on a systemadie field survey of the
entire State. Data for the other years are from the following sources:

{918, Fifth Biennial Report of the State Forester of Montana, 1917-
18.

i920. U. 5. Dept. Agr. Stat Baul. 21, American Foreats and Forest
Products. 1928,

1925. Univ. Mount. and U. 5, Forest Service. Montana Forest and

Timber Handbook. 1926,
i932. U. S Dept. Agr., Forest Serv., Region 1.
Sen. Tdoc, 12, 73d Cong,, lst sess. 1931,

Basic data for

70

1938.
Cong., 1st sess

U. 5. Cong., Joint Committee on Forestty. Sen. Doc, 32, 77th

1941,

1945, Forest Service basic statistics for U. 8. Dept. Agr. Misc, Pub.
668, Forests and National Prosperity, 1948,
3 Volume estimates for 1918 and 1925 inciude ail forest land; the

Misimuym standards
prior to 1945. The

later estimates are for commercial forests oniv.
for saw-timber tress were not defined for estimates
1945 estimates inciuded pines and hardwoods 11.0 inches d. b, h. and
farger; minimum diameter of all other species was 13.0 inches, In
1949, the minimum standard was 1.0 inches d. b. h. and larger for
all species.
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TABLE 20.—Relationship of forest ana drea of Monlang te toial (ena areq, oy

couney, 1547

H Forest laad i Total ! Percent gf
Couess | < . o] iy
E ! Commercial %‘\;on‘ém;;zc\f:éal% Total ‘ arez : foreat land
Aerex 3 Acres | cAeres J\ Acres
Reaverhead . L ettt e it e e e 862,997 | 197,557 1,060,354 , 3,555,840 29.3
Big HOrm. « o vua e ettt e e e 179,185 | 22,381 01,566 ¢ 3,221,120 | 6.3
BIAIN® oottt ettt e e e 30,877 | 6,328 87,400 | 2,730,880 5.2
BrOad WaATEr L 1ty e et e e et e e e et 179,777 16,260 187,037 795,520 | 21.3
L P 36,793 98,796 185,589 | 1.324.300 | 1.0
CaFTEE e et et e 56,527 l .............. 56,527 | 2,120,320 | 27
(oY 234,323 | 34, 368 518,891 | 1,701,120 18.7
(oY T O 31,037 3,521 59,538 1 2,508,800 . 2.4
LT T 25,092 25,092 ! 2, 409, 600 1.0
DIARIEIE . Lottt e s J95 L | 3,193 723, 320 3
DAWADIL+ -ttt ee e e e 5,952 | 1,160 Tz L509,120 3
Deer Lad@e® . ..oooi it e 103,524 | 23,498 127,422 | 263,480 | 8.4
T Y 79,373 | 50, 147 129,520 | 108, 840 | 62.0
o RS b FOUUR 378 1 1,045,120 (1)
a7 £ L, T SN : 341, 040 58, 488 | 399,528 2,720,000 14.7
FIATREA® . Lt ottt vttt e e e 1,610,082 1, 294, 644 1,904, 726 3,313, 280 §7.7
|
GallBE R . . e et e e e 528, 651 224,401 | 755,052 | 1,510,880 | 6.7
Garfield ... v ot e e e 69,611 1 eiiiiniin.s 69,611 1 1,067,320 1.3
L] P PPN 110, 519 189, 306 399,325 [ 1,903,360 21.0
Goldem VaEEY . vttt e et et o et ee ettt e e 19,921 14, 342 34,263 733,920 +.5
el 648, 374 157,320 30, 894 1. 098, 380 73.3
= 1 70929 | 7,929 ! 1,384,160 | -+
F: U T Y S 127,083 52,733 479, 818 1,056, 640 ; 45.4
JUIth Balime cee s it a et e s 111, 043 34, 365 295,910 1,203,200 ; 4.6
T U 144, 879 91,767 $36, 646 960, 000 55.9
Lewis and Clark® . L. o0 it it et i 234, 281 159,123 393, 404 443,350 88.7
Lemia and Clark. . vvvrvirnren et et et aaaes 590, 409 281,029 871,438 . 1,782,570 48.9
BTty © e ettt sttt as st e e e ettt ey 2,809 2,764 5,573 933, 760 6
e 1 R 1, 845, 865 422,811 2,268, 676 2,377, 600 95.4
2T o 635 e 635 1.488,320 (1)
E S P PP 04, 695 201,012 605, 727 2,259,200 .8
B P 1 T 5, 161 52,941 98, 302 1,506, 360 33,1
MIBera L e e et e 539, 444 | 220, 706 760, 150 782,710 97.1
D ] E 1,193,795 270, 607 1, $64, 402 1,682,560 87.0
Musselshell 247,381 1L 247, 381 1,207,040 0.5
22 S P 198, 100 307, 542 705, 442 1,681, 280 42.0
Doy T 7T - YR 22,668 |0t 22,668 1 1,064, 960 2.1
T T S PN 26,559 i 2,519 29,098 3,368,560 .9
PORARTA . « ottt at e ettt et aaaaas 60, 474 | 10, 550 71, 064 1,051,520 _ 6.8
Powder RIVEL. oot it i it e e ra ey 196, 791 | 2,189 198, 980 2,102, 400 9.5
POREH®, 1 st s e e e e e 546,354 $14,209 360, 763 1,495,680 64,2
| £ P =30 b B 2,170 1,103, 280 .2
Ravalli®. . oottt e e e et 544,136 | 691, 669 1,235,825 | 1,525,760 81.0
e T T S 5,889 L.l 5,889 1,321,600 4
R OBV L. v e e v e et e ie e et e e e 265 |ovvieneennn, 763 §,326, 400 Rt
BLOBEBUE ¢ 4 e e enaes s et et e et e 151,941 661 152. 602 3,120, 480 4.7
LT U T 1. 108, 594 346,787 | 1,435,481 . 1,799,040 80.9
F S VB3 1,533 1 1,088,009 1
BIVEE BOW® 1 vttt e ettt s e e e 38,990 “16.405 | 105, 395 ; 235,310 44,7
R L 109,202 ! 12,390 ! 121,592 ¢ 222,430 347
ST LIALEL « - v sttt b heie et e bt e e e e e e | 124,154 98, 084 | 222,238 1 1,150,080 19.3
WOl GralBa e ceir s ettt i ieet i e e iec et vdae e ta e a et | 172,796 ! 26,339 | 269,133 i 1,181, 449 2.8
0T T i 189,525 ! 45,901 | 235,826 | 1,468,160 | 15.1
‘ : i :
*
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TasLE 20.—Reiationship of forest land area of Montana to total land ares, by county, 1949—Continued

Forest land

Percent  of

7
- Teral { iand
County 1 ‘ wotal la o
. quaty - al [ Noncommerciall Total f 1;'1_2‘3 ¢ area lmd \T‘ 5
ommercla i and reserved | ota ! orest lan A
| Acrex } Aeres Acres ! Acres
0018, 11 v ettt ettt e b e e 13.282 |.iiiiinnn. : 13,282 | 1,257,600 1.1
BT 240418 L.l 24,418 | 629, 760 3.9
R 14,300 i . iiiinnnn., i 14, 300 3,252,480 .4
Wheatland ... o iii i e 25,256 18,593 53,849 1 912, 000 5.9
T T T S48 i 3,436 ¢ 568, 960 1.0
Y el loOWaEOE . ¢ vttt iae e i e e ey, 38,412 175 ! 58,387 1, 686, $00 3.5
i I
Yellowszone PArk . .. .eeyenernenneiene e e tet et s rareane oo 139,980 | 139,980 ‘ 172, 100 81.3
Eastera Montana. .. iiivrriianrinairoararaiaaataa it 5, 847, 664 1,492,604 3, 340, 268 77,664,020 | 12,
Western Montana ..ot iiisiircaranarroasesnasroarasocasnnsaas 4,908,838 4,109, 946 13,018,784 15,978, 160 F 3t 3
L T 15,736,502 6,602,550 l 22,359,052 | 93,642,180 3.9
! f

1 An asterisk indicates areas west of the Continental Divide; all other areas are east of the Divide.

3 Less than G.05 percent.

Tantx 21.-Timber volume on commercial forest land in Montana, by counties, 1949

Live Live i Live Live
County : saw timber® all timber? Councy ¢ i saw timber * ail timber?
M board feet | M cubic feet | M toard feet | M cubic fret

Beavarhead, ... i viiiiimanirnnns 2,276,123 1,288, 148 Minerai® . oL 1, 943, 593 510, 900
Big Horm..ooviiiiiiiineeneatsiinnan 113, 343 T, 5334 Missoula™ i ee e 4, 794, 840 t, 160, 500
BlaiRe . . o iive e 60, 835 26,570 || Musselshell. ... oiiiiiiiie 273, 844 105,713
Broadwater. . .........iiiiininnnnns 423,233 201,278 §| Park. ... 1,363, 149 760, 760
CarBom. it e e e s 107,615 73,058 PetroleUm. v v vt ie e ei i 3,541 3,867
L 111,331 33,838 Phillips. . . ..ot 11,562 16,361
Caseade. ..v. i it iii iy 178,753 86, 334 Pondera, .vuvviiiniinnnnrnarrennainns 112, 543 43,891
[0 T Y1) T T S 22,372 3, 190 Powder River........iiiiiuvniivnnas 209,038 78,816
GBS e ettt ireensenneiiniareraanes 26,693 11,186 | Powell*. . ... i e 1,366,749 104,300 gy 4
Dapiela, .. oo iiiiiirine 42 133 Prairie. ..o i ii i i isaar e 11,939 2,641 A
DaWa0m. et e it eia v 6,032 3, 369 Ravalli® ..o iiiiiiin s 2,213,928 487, 400
Deer Lodge® . .. ..oiviiiiiivnraninnnes +4, 360 21, 200 Richland .. ..ot iaa i 29, 848 6,717
Deer Lodge. cniiiiine it iiinnnsanns 115,149 87,678 Roomevelt . o e s 1,021 357
L 664 183 Rowebud . .. .ovviniiiirariiieerans 119,066 30,682
T 1T T 228, 128 85, 695 Sanders® . it aan 4,963,049 1, 147,000
Flathead® ..., ... .. 0. euinnarrnns 3, 343, 064 1. 882, 200

Sheridam. . i e, &7 9%
Gal'atin. . ieni it ra e 2,351,088 952,423 Slver Bow™. .ttt ie i 63, 685 32,700
Garfield, oL ivi i i i 11,4863 13, 954 Silver Bow. .. . iiiii i 439,713 141, 647
Glacier........... b re e enea s 49,720 20, 027 Stillwater . . .. .o ey 122, 606 70, 944
Galden Valley...vvvviininriiinnannns 16,508 9,239 Sweet Grass....ivivvrii i 564, 161 209,085
GraMITE™ . v uivi i insiainnanran ey 1,328,123 418, 300 -1 T } 201, 076 128,315
2 1 PP 6,217 3,728 | Toole..iiieiiioiii e 6, 494 3,466
Jetferaon. ... ..... i e 714, M2 475,308 | Treasure. . ... aaa e 19,772 7,398
Judith Basin 123,380 | 200378 ) Valley . L. e e i 15, 349 11, 367
Bake®. it 1,406,135 537,400 || Wheatiand. .. ..oceiiiiiiaeiiaiiions. ; 37,509 20,799
Lewis and Clark™ .....ooieeiinn. .. 604, 76+ 157,700 | Wibaum ...vvveee e i 503 33
Lewis and Clark..oovonuuunreanannnn.. L, 461, 369 595,730 i Yellowstone. ... ...l i 62,215 23,982

i

LABFEY + -t eeee e e e eeriees 3,350 £.859 || Eastern Montana........ooovi ool | 16.270.928 7,134, 634
Lincola®. ... eviiiransiannnaaenennnn 11,116, 472 2,543, 000 ‘ Western Montana ... ovieiveaiiaa | 39,488,752 9, 303, 600
Mo Cone. e i it 3,494 T !
Madison. . . .vieiieeen i 1, 360, 346 380,579 1 Y i 53,959,687 16, 435, 234
MeagRer . . v e e i 1, 630, 647 673. 614 | :

L An asterisk indicates areas west of the Continental Divide; all other areas are east of the Divide.
P Trees 11,0 inches and larger in diamerer, measured bv Internmational Va-inch ruie.
2 Tha volume, excluding bark, of sound trees and the sound volume of cull trees from l-foot stump to a 4.0-inch minimom top diameter includ-
ing the sound volume of limbwood for hardwood species to a 4.0-inch minimum top diameter.

~4
3]
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TaBLE 22—dnnual lumber production reported in Montana, by species, for specified years, 13691948 ¢

1839 | 1899 | 1904 | 1505 | 1906 | 1907 | 1908 | 1905 | 1510 | 191t | 1912

Species 1369 1879 130 ! 69 I (36 {13 (84 {130 (173 (179_ (140 (126 (118

mills) i miila) mills) mills) milis} mills) mills; aiils) miils) mills) mills)

Migtoi Mg, | Mgt M | Mg Mg | M| Mpa | M | Mp | Mp | v | Mo

Seftwaood: . b, m, E hom, bom, b, . b m. b om. b.om. b.om, b, m. hom, hom,
[0 - EC N U PR PP [ I 3,060 195 - 10 2,030 60 126 3 848
Douglas-fir 30,000 § 61,931 | 49,404 | 6,132 | 41,537 | 34,703 | 38,825 | 43,270 § 53,070 36,784 | 19,325
Hemloek..,,..\.... R Y T 5,000 P2 1 PR Y PR 1201 f........ 10
Panderosz pine 60,000 153,467 [138, 476 (101,998 [165, 849 |164, 746 |144, 587 (146,890 135,817 | 96,5654 1 94,093
White pine 2,000 l 4,375 ... 20,561 | 5,850 | 2,615} 6,287, 1,671 3,090 5,311 7,363
Spruce. .. e i $15 | 17,900 155 | 4,025 7,936 | 7,201 6.837 1 10,271 2,303 7,432
U S I i 34,197 3,400 | 39,089 | 91,488 ;107,684 106,095 104,130 | 99, 283 | 80, 145 | 120,779
Gragd fir,.covuevaa oo o | ........................ 14, 464 | 25,999 6,281 2,647 | 13,589 2,917 560
Lodgepole pine. . .ovlivvieielinniond]orananan S O e R S PR 2, 567 2,380 3,348 1,959

Total..ovsiivnnes ORI DRI 1000 | 1,300 f........ | 15,356 | 5,084 121 227 510 260 46 305

218,416 | 272,174

Toral, all species........ "13,000 | 23,000 | 94,000 (255,585 1236, 430 {139,291 1328, 727 [343,314 1311,533 308, 582
| i

1513 1914 ] 1915 1616 1917 1918 1919 1920 j 1921 1922 1923 i 1924
Species (9 (124 | (94 (103 {122 (98 {113 (124 {120 (100 (117 {100
mills) milis) mails) milla) mills) mills) mills} mills) mille) mills) miils) I mifls)

319,089 |

Mipe | M | Mg ) Mp | Mg ] M| Mg | Mp | Mpo b oMp | Myt M

Softwood! b m. &, m. b, m, b, m, b, m, b, m. b, m, b, m. b m. b, m. & om. b m.

Cedar. . .vvuvaurrininrnauan 50 1.008 |........ 2,612 L7 R 189 LB46 (... ..., 20 101 Ta0
Douglas-fir. ..o.oivue ot 63,494 | 51,061 ; 41,464 | 56,845 ; 38,600 | 34,906 | 40,675 | 55,670 | 27,762 | 51,966 1 75,002 | 34,0350
Hemioek..oooeieevnnyeens 2 Y U PR I A B (Y [ P it 13t
Ponderosa pine, ....uovvnea 120,414 124,568 (118,920 138,206 [150,905 [169, 956 1108, 548 1173, 507 1102, 342 |136,393 |167,468 | 137,358
White pime... v inriinaaans 24,606 | 17,537 | 27,330} 10,497 4,974 4,207 Tl 5,061 710 151 1,539 9, 484
SPIUCE . it ei i e 7,623 7,666 | 13,266 | 6,790 6,437 | 6,773 | 34,064 | 21,573 491 | 5,444 | 12,589 4,011
Larch. oo 137,703 (101,771 {115,001 [163,829 [135,734 |114.250 |101,714 /112,400 | 81,053 {105,415 [159,029 | 141,075
B\_- 2,330 155 6,510 { 3,408 9,645 4,523 518 1 23,891 29 578 1,578 323
’ 1,199 3,677 1,684 | 1,631 386 729 352 t 15,603 1,320 2,279 2,097 Z,518
Total. v envreeinneennnnn 357,747 i317,750 (324,175 |i83,818 |347,306 (335, 344 1286, 518 |408, 551 |213, 707 (303,446 1426,423 | 350,330
Hardwood: Cottoawood. ... ..... 227 92 158 66 190 167 360 1,116 282 12 494 5

Tatat, all SPeCifl. i i iaaaa s 357,974 |317, 842 1324,333 |383, 884 EH?, 496 |335,811 |287,378 409,667 (213,989 1303,458 426,917 | 350,335
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TABLE 22 —dnnual lumber production reported

in Montana, by species, for specified years, 15681948 '—Continued

1915 1526 ‘ 1927 | 1938 1929 4 1930 1931 1532 1233 1274 1935 L1934
Species (120 022, {126 b (119 (126 Ti14 ‘36 . (72 189 (105 (116 | (12
mills} mills) i mills) + mills) mills} mulls) mills] | mills) milis} miils) miils) ‘ miils:
— { ; | ‘ |
Mt | Mgt | My b oMp oM | Mg | Ml o D Mp ) Mp | oM ] Ara |
Softwood: b m. h. m. b. m, B.om. b, m. b, m, b m. b, m. b m, b, m. h. m. hom.
rCedar. it i 757 13 1 3 -2 B 37 .. | 20 P 5 i 100
Douglasfir......oovnn il 74,003 | 67,251 | 79,883 | 72,327 ; 71,830 | 45,385 | 29,469 1 15,795 | 13,693 | 26,473 | 34,039 ;51,395
Hemlock. .o ivieurernnninnn. | 2685 | 1,371 8 ST DU SRR RRRROE SRR SRR FRRPRS AR
Ponderosd. . .iurriinannsena. ;137,238 1172, 060 164, 197 1168, 396 (170,047 (133,709 | 64,341 | 54,897 | 72.196 | 79, 5¢9 [114,454 | 130, 507
White pine. . .ovr i iiiae, . 9,915 t 15,178 | 12,623 | 18,301 | 21,697 I 25,600 | 17,857 ] 2,705 | 4,77 7,092 | 15,384 13, 66%
o T 5,368 7,299 3,979 7.7 16,0183 | 13,343 3. 661 4,492 1 3,141 7,298 ] 12,089 13,3510
Larch. .. ivvinneninennnians 133,593 112,217 130,647 (118,175 {104,818 | 77,889 ; 41,792 | 32,620 ; 24.527 ! 30,189 | 36,336 74,141
Grand ff .o oiiiiinie i, 2,233 | 1,187 856 252 213 w10 10 13 100 40 837
Lodgepole pine. . ..vvereurnnr, | Last L9 201 ) 17 290 774 { 741 479 | 638 |  98e | 1,213 974
: ! ! i H | i
Total. ..o i i 388, §44 (378,493 196,207 187, 802 ‘388.666 {296,970 ;158, 208 :111,013 (123,126 G171, 690 233,575 | 195,233
Hardwood: Cottonwead . .. ........ l 10 205 ¢ 60 77 &3 ‘ 20 i ........ | 00, 151 3: 75 PP
Total, all specien......ocvvunain... 388,854 {378,698 ‘596, 267 [387,879 |388,711 5196.990 |=l53.21] il'l'l,048 125,126 {171.841 233.633 | 295,233
! . : | | i |
| 1937 | 1938 | 130 | 1940 | 1941 | o1oe2 | owoss | otoss 0 1943 | 19e6 | 1947 | 1oas
Species . (146 (140 (168 1168 (265 | (249 1128, (136 (133 ¢401 407 (434
{ mills) milla) milis) mills) mills) 1 mills) } milia) | mills} mitis) aills) milis) mills)
M| Mg | Mo ) Mp ) Mg | M| Mgt | Mg | Mg | Mg | M| oMb

Softwood: 5. m. b. m. b, m. b.om. b, m. b.m, b.om. b, m, b, m, b, m. b m. b, m.
Cedar. , cveaiir et anans 100 36 193 i54 12 L., 15 I i i7 82 1,068
Douglas-fir...oooviiiniiinnes 37,899 | 39,929 | 39,240 | 62,336 | 86,518 | 96,663 | 75,953 § 89,720 | 67,532 | 99,573 [114,147 | 210,396
Hemlotk .. ooi it LT O S 70 IR DR AR 140 196
Pogderosa pine. .. ..o 134,709 [106, %02 130,060 145, 684 (166,100 (177,497 1173, 622 180,042 |144, 346 1150, 405 (200,923 | 223, 569
Grand ping, . ovv vvvenonnnas 20,186 | 21,163 | 29,939 | 26,962 | 18,135 | 18,707 | 9,618 2,048 3,818 i 7. 699 6, 145 13, 464
Spruce. ... i 14,772 4,373 5,447 [ 12,386 | 13,010 | 20,584 | 16,996 | 26,365 1 13,824 | 11,933 9,836 16, 70§
Larch. .o i ciiiiniiasvannraan 84,686 | 45,439 | 63,738 | 75,497 | 87,549 {117, 311 [143, 396 (140, 985 110,092 138,900 162,438 | 129,259
Grand fir 1,332 357 222 87 711 56 161 5 425 142 1,356 106
Lodgepele pine 1,35+ 1,350 2,202 2,213 1,902 2,244 1,680 2,217 1,389 4, 820 4,674 1 2,619

Totalooosiovin i 335,038 1221, 365 {270,951 {325, 315 1373, 937 [433,067 [423,451 |+48, 420 {341,623 |413,489 |499. 741 | 597, 582
| !

Hardwoad: ! i
Cottonwood . ........iiianian 7 14 130 13 33 22 £9 78 126 368 26 60
L2 ) P Y DAY o DT DU 2 i ‘
(o0 SUPUUDDUORPPPPRPTTUDE PO FORORES FUUUUUUIY FUDDIUDDE APDIRDUN SRS SUUUNIDNY EONDUIY DU I 2 )

1 ! k) |
T 7 14 145 £ S B A B 78 126 370 18 2
Total, all specier. . vovvreon s, 335.043 |21, 379 271,096 |32, 338 im,gm i-1-33.089 |423,520 |448, 498 341, 749 ius.sw 99,950 | 507 944
i ! : ! ' ! |
1 Source: 1369-1946, U. S. Dept. Agr. Mise. Pub. 669, Lumber Production in the United States-}799-1946; 1947, U. S. Bureau of the Census,

Censug of Manufactures—1947; [948, Forest Service data.
?Includes 5 M feet board measure of birch,
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TasLe 28.—Lumber produstion and number of active sawmills in Monlana, by mill size, for specified years, 1921481

Large Medium Smail
! © (10,000 M feet board measure {1,000 to 9,999 M\ feet 999 M feer board measure
Tatal | ' and over) board measurs) . and less)
i‘. ¥ lun'éoer Toral :
’ ear produc- | mills : _ Relation ! Relation - i Relation
i ton ; . Activa Lurgber " to total . Active Lumdbe_r i to total . Active Lur{;ber | ta total
i i ! mills produc- . produc- miils produc v produc- miils progac- produc-
| : tion ven | won b Tian toa I 7 tion
i _ — — —_—

Number ML b.m.| Percent Number | Mft.h. m.! Percent

Mt b.m.: Number | Number ML h om. Pereent

114,908 159 ! T 160,878 75 IFE P - 5 15 146 1 21,187 18
379,363 | 181 ; T 186934 - 19 718t 19 135 ] 21448 ° 5
159,491 139 ¢ 3 124,288 78 TI1,540 0 14 . 127 0 13,663 ! 8
296, 866 ! 198 ¢ 51 188,176 | 83 170 84.146 . 29 ] 176 24544 8
373,970 | 263 + 242,375 65 13 90,379 4 13 41,216 1
413,859 | 101, 3 158,725 | 38 67 192,905 47 3. 62,229 15
459,959 | 407 + ! 102,083 41 7716083 45 116 70,943 14
597,944 | +54 $1 208,930 ° 3s 87 186,38 4 342 - 102,528 7

! Totai production and number of sawmills for 1921, 1925, 1931, and 1936 exceed those shown in table 22 beczuse table 22 does not inciude
production and number of mills that cut less than 50 M feet, board measure, in these years.

TaABLE 24.—Lumber production and number of active sawmills in Montana, by mill size, 1945471

I '
. ! 1945 | 1946 1947
Mill size and annual production rate i
(M fr, B.om) ;

Active mills | Production i Active miils | Producrion | Active mills © Production
Small: . Number | MfLb m. ; Number . X1V h.om. Numher Mt b om,
L et e e e e an H L§1L 101 ; 2,332 30 . 1,799
S0L99. e e 64 . 6.482 | 129 . 13,637 135 14.716
Bt : 38 11,048 | A5 20,548 | 63 29,725
L1 e 2 14,315 38 13,692 +6 33,703
Medium: . . .
HEE s o e L 45 L9, 48 | 33,453
3.600-3.999. .l 14 50,930 | 18 ! 67,843
5, 0009, 999, L. et e, ! 10 ; 70,024 1! 73,655
\Large: | | ; }
F 10, 00014, 999 1 oottt e e e e i :
15, 00024, 995, L1ttt i s e i i
25,000-49,999. .. .. e D .
50,000 and aver. ... .uin it ittt e e J
T +015 413,859 | 407 ¢ 159,959

t Data from Burean of Censuy releases,
*In order to avoid disclosing operations of individual estabiishments, this total includes the productien of all active mills in this size class.

TaBLE 25.—Number of poles produced annually in Montana, by species, 1937 and [946=4%

Species i 1917 3 1946 ‘ 1947 1943 ; 1949
UTEPOIE PImE . . o vttt e e s ! i 214 . 283,377 | 249, 141 114,705 i i72,108
Western redeedar. . ..ol 24,425 3,769 ¢ 16,984 17,841 | 13,408
I ; 26,476 1 32,704 ¢ 29,695 | 32, 546
Douglas-fir,......ivvirninna. e Ls08 [l | 5,908 ! 4,615 1 1,753
Miscellaneomm. . v e e } 00 [ooee N SR .t
Total....oveeenen... TR : 19,247 | 301,122 | 324,774 | 166,856 | 121,815
. H |
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‘TasLg 26.—Annual production of Christmas trees, cross ties,
shingles, and lath in Montana, 192549

TasLe 27.~Distribution of Montana lumber shipments, by
section and Stale, specified years, 1924—43 *—Continued

Year Chrisemas | Sawed Crots | ghingles Lath Section and state 1924 1916 J 1938 i 1945
Number Number Squares M rieces M ft. ML ML M [t g
§ - S 1,225,000 3,387 32,209 Middle West~Con. b om, b, m. b, m, b, m.
1926, . iviiinifanananan F R 481 32,306 Minnesota..onnnnn. 37,9019 13,059 7.950 29,430
[ 1.054, 796 3G0 19, 419 Miwouri. ... 4, 866 2,974 2.956 3,587
1928, tivnnierfacnensnsnan 959,175 252 15,416 Nebraska,..oouuui, 10,309 2,677 1,698 4,880
e 918, 895 210 17,063 North Dakota 5,282 13,208 2.040 10, 000
B 1+ R 824,515, 66w 14,488 Ohio..veiiiananne, 1,945 3,048 3.686 2,722
L T FE 613, 143 388 6, 741 South Dakota....... 3, 569 949 1.021 2,801
1232 ivienslvracaarcanas 670, 000 447 4,161 Wisconsin, .ovarunan 11,798 4,619 3,278 11,758
1933. R 525,000 430 7, 449 ’
b S Y P 750 8,705 Total. ..o..ov.e.. 141, 464 78,422 54,730 116, 457
1938, L vvrssr]essarinnnnes]eannasresaas 1,587 10,416
1936...000e-. 1,242,500 [...vvvnnnnnn 6,511 13, 481 Northease:
1237 ciinaans 1,534,500 {ovuaniinnnns 1,366 16, 869 Connecticut. «vvave. 7. 061 3,273 2,879 1,109
1938....0.ces 1,676, 000 554, 540 5,912 11,856 Delaware .. vannnrifinennas. v 178 21 T
1939, 1,967,350 f...oiiiinns 10, 608 12,530 Maine. .......co... &9 90 178 904
1940,........ 2,338,350 1,237,668 12,512 11,747 Maryland and Dis-
1941, ..., .02 3,082.650 1, 398, 968 12, 410 11, 466 trict of Columbia. . 48 548 627 299
1942,,,..0..- 2,203,750 2,319,578 9, 491 11,691 Massachusetts. . ..., 1,526 1,762 720 476
1943, ....000 3,102,480 2,239,584 3,081 8,024 New Hampshire..... 192 103 21 &1
1944, .. .....n 2,755,750 2,090, 428 415 7,300 New Jersey...,.v,.- 775 31.513 3,891 1,615
1945,......., 2,723,500 1,302,238 1,024 2,680 New YorkKoeueiearsn 10,905 3,210 8,047 4,704
1946, .. .00u e 3,299,400 1,008,619 1,942 5,161 Pennsyivania,,..... 13,5590 6,828 5,758 11,330
1947, 2,515,640 1,336,555 [couviinnnen]ionainaanas Rhode Islagd. .. .... 263 237 148 167
I948......... 3,008,886 {.ueeinvrneai]onnniniinns|ienerennanes Vermont. . ..... 165 109 108 34
1949 ... ... 3,286,986 . e it it et i e Wese Virgiaia... 1,343 123 153 155
1Prod_uction of sawed cmss ties is included in total volume of lumber Total. oomrsenn, 36,137 25,974 13,822 11,054
production, wable 22,
South
TABLE 27.—Distribution of Montana lumber shipmenis, by ill‘“m‘ -----------
- . o 1 TEANARB, v rvrvnnn
section and State, specified years, 192445 Flocida oo
i Georgia. ......,
Section and state 1924 1936 | 1938 ] 1945 Kentucky......
| Louisiana.....,...,.
i ! Missiasippi
Mt M ft. Mt M f, POL: o oeeens
8. ;fn 5. nf‘ I b, 1)’: b[r{'.l North Carelina. ..o feee e ainainnians 4. 20 PO 41
Montana. . .vvuneanns o 118,249 | 169,752 ] 134,673 | 192,934 Oklahoma .-........ 143 b n 12518
‘ South Caroiing. v uveu v iicefannnnnena].e P .
. i ! Tennesses. ... ...uus 25 25 12 29
w"krizona _________ E : Texas. v viniuarraaforoansrane 25 9 £87
bl | Virginia, coveeoinns 25 429 112
Coletade. v v vvvee- 1 :
fiapdarrreeeree | Total. .eeunrnnn. 195 182 | 76 | 2,614
Nevada...oiovuvunn ' . N . i ==
New Merico ¢ Toral domestic,......... 319,087 289, 896 | _ 224,878 ! 336,487
. 1\ EEXDOTIE . v tarnaramanan|seeeanance|oasanenson : 18 ! 990
| f Total............ 519,087 | 289,896 | 224,396 | 357,477
g : N L : tSource: 1936, Lumber Distribution and Consumption for 1936,
Total. ..vvennnns 1 S22 ] 15,5861 11,077 | 23,428 table 5, p. 19, U, S, Dept. Agr. Forest Service 1938
X | : | | 1938. T. 5. Dept. Age, Mise. Pub. 413, table 12, p. 26.
Mld-’ﬁ;{ West: | 33,709 I 16. 270 1 W51 ae920 1945, Distributica of Lumber from Sawmills in Western States. "ame
IF+1:1 1 PR ] 3 Al 1 - .
' ! ’ ; ' 3. U. S. Dept. Agr. Forest S e. 1047,
ndidaR . oeuennernns ! 745 ’ 857 | s48 3711 3. Deot. Agr. Farest Servic
TOWa e tnnacnnnnnnan | 15,473 ’ 11,696 ; 12,397 12,336
Kansih.oooovurinans o269 | 381 ¢ 647 | 2. 361
Michigan. . vaesenes Dol s3] 1,471 ron
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