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INTRODUCTION

The purpose of this report is to make immediately available to the Timber
Conservation Board information dealing with the extent of present forest areas,
timber supplies, current and potential timber growth, forest depletion, and timber
requirements in the United States, obtained by an investigation initiated by the
Forest Service about one and a half years ago. The most recent report embodying
similar information in considerable detail is "Timber Depletion, Lumber Prices,
Lumber Exports, and Concentration of Timber Ownership,"” prepared by the Forest
Service in 1920 as a result of Senate Resolution 311.

The present report gives the best information on the general forest situation in
1930 that could be compiled from readily available material, pending the time
when authentic data will be supplied by intensive investigations now under way or
planned by the Forest Service.

Cooperation Received

The work of assembling the data was decentralized as far as practicable, but
with the Washington, D. C., Office of the Forest Service necessarily compiling much
of the information and preparing the report. Forest Service administrative and re
search units in the field collected most of the information on resources, and assisted in
the estimating of timber growth and in the analysis of timber requirements.

The aim was to utilize every available source of information and to check the
figures by the judgment of well—informed men in the different regions, hence, both
in the assemblage of regional information and its review and approval, fullest
cooperation was sought from various agencies and individuals outside the Forest
Service. This was especially true in the case of State foresters, superintendents of
Indian reservations, and local pathologists and entomologists. In general,
cooperation was received from State foresters, forest commissioners, officials of the
Bureau of the Census and the Indian Service, extension foresters, consulting
foresters, forest engineers, economists, pathologists, entomologists, directors of
agricultural experiment stations, deans of colleges of forestry, secretary—managers
of lumber, pulp and paper, timber, and fire associations, owners and managers of
lumber, pulp and paper, and timber companies, timber cruisers, and other reliable sources
of information.

Basis of Data

Existing material is spotty in character. Some of it may prove to be very
inaccurate. The disadvantages and the danger of error inherent in the compilation of
data from widely different sources must also be recognized.

Thoroughly reliable data on such matters as the remaining stand of timber,
its quality, rate of growth, and the extent of depletion, and on the areas of different
timber—cover classifications, can be obtained only by a thoroughgoing forest
survey. A survey of this character is being made by the Forest Service, but at the
rate of progress possible with the present appropriation scale the results for the
entire country will not be available for several years.

More has been done in estimating the quantity of saw timber than in any other
of the phases mentioned. Even so, some of the timber remaining in the United States
has never been cruised by any method, and that cruised has been estimated by different
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methods and by different men, and also at different periods when widely diverse
standards of utilization were in effect. Relatively few of the estimates of national
forest timber are based on intensive cruises.

The report prepared by the Forest Service in 1920 in response to Senate
Resolution 311 embodied the first attempt to cover for the entire country the total
volume of material below saw-timber size in cubic feet. A similar attempt has
been made in this report, but with few more sources of data than were available in 1920.

The information on forest areas has been compiled from a great variety of
sources, but is at best fragmentary, especially as to the restocking and none-restock-
ing areas.

The estimates of timber growth are based on a few studies of growth made
at various times during the past 30 years. Although they represent more detailed
data than were ever before available, it is not claimed that they are better than carefully
prepared approximations.

Regions Defined
Figure 1 shows diagrammatically the more or less arbitrary State groups which
are used in large part for statistical purposes. It shows also the principal forest
sections of the United States. Data for Kansas and Nebraska are not available, hence
the estimates for the Central region are not complete; these omissions are, however,
unimportant.

Terms Used

Various terms found in this report are used with the, following meanings:

"Forest areas," except as otherwise stated, embraces only commercial forest
land, or land capable of producing commercial 'timber in commercial quantities.
Abandoned farm land where timbered or in some stage of restocking is included
in the forest areas. Areas of low-grade woodland and scrub, such as the pinyon-
juniper stands of the Southwest, scrubby mountain or alpine stands, and chaparral,
which are considered permanently "non-commercial forest land,” are omitted from
forest areas. "Non-commodity forest areas,"” including land capable of producing
commercial timber in commercial quantities but withdrawn from commodity use, as in
parks, monuments, and the like, are also omitted from forest areas.

"Old-growth areas” and "old-growth stands” comprise stands which have not been
logged, or at most have been lightly culled, and which are ordinarily
regarded as virgin forests.

"Second-growth areas" and "second-growth stands" are of comparatively recent
origin. They comprise stands which have followed logging, fire, or seine
other destructive agent, including old-growth stands which have been culled
heavily.

"Saw-timber areas"” and "saw-timber stands" include stands where a large proportion
of the timber in of sufficient size for manufacture into lumber in accordance
with the prevailing logging and milling practice of the region.

"Cordwood areas" and "cordwood stands" are stands where the bulk of the timber is
less than saw-timber size but large enough for cordwood.

"Saw timber" comprises that portion of the stand on saw-timber areas of sufficient
size for manufacture into lumber.

"Cordwood" comprises that portion of the stand on saw-timber areas not of sufficient
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size or required quality for manufacture into lumber and the entire stand
(trees less than 4 to 7 inches in diameter, depending on the cutting practice of
the region, not included) on cordwood areas. It may thus include
occasional trees of saw-timber size which occur in cordwood stands but not
in sufficient quantity to be lumbered.

"Restocking areas" comprises lands that once supported a stand of timber which is
now being renewed; the bulk of the growth is less than cordwood size.
"Satisfactory restocking areas™ comprises lands 70 per cent or more
restocked with commercial species; "fair restocking areas,” 40 to 69 per cent
restocked; "poor restocking areas,” 10 to 39 per cent; and "non-restocking
areas," lands where the timber is being renewed very slowly, if at all.

"Timber losses™ includes only "abnormal timber losses,” or losses resulting from
forest fires and such losses from disease, insects, drought, wind, etc., as are
of an epidemic or cataclysmic order. The annual fire losses are based on a 5
year period, or an average of the years 1925 to 1929, inclusive; the
annual abnormal disease, insect, drought, and wind losses are based on a 10
year period, or an average of the years 1920 to 1929, inclusive. "Normal
timber losses,” including such as are constantly occurring as a result of
disease, insects, wind, etc., are taken into account only in the estimate of timber
growth.

"Timber cut” comprises the timber cut annually on the forest areas. The total quantity
in cubic feet includes the material destroyed in the process of logging, as well
as that cut and utilized. The relatively small quantities of fuelwood, poles,
and posts cut on the noncommercial forest areas are not included in the
timber cut. The annual timber cut is based on a 5-year period, or an average
of the years 1925 to 1929, inclusive.

"Timber growth™ comprises only net growth, or the difference between gross
growth and normal timber losses. Hence estimates of present and future
growth are for net increment, after allowing for normal losses from decay,
insects, etc. No allowance has been made for abnormal or unusual losses
from disease or insect epidemics, fires, hurricanes, etc., for these are taken
care of in the estimates of drain on the forest; but the effect of these
destructive agents in changing the character of the timber cover, slowing up or
accelerating the rate of growth, etc., have been taken into consideration.

As in the estimate of stand and drain, the growth figures represent volume of wood
without bark. The board-foot volumes are on the basis of estimated mill tally, assuming
reasonably complete utilization. The growth in cubic feet on saw-timber and
cordwood areas is for stem wood (together with the large limbs in the case of
hardwoods), including all trees 4 inches or more in diameter at breast height.

Units of Measure and Conversion Factors
Board—foot estimates of saw timber are given in terms of lumber tally rather
than log scale. Cord estimates are given in terms of peeled wood, with a cord
comprising 90 cubic feet. Board feet of lumber are converted to cubic feet of
standing timber and vice versa, on the basis of factors ranging from 160 cubic feet in
certain softwoods to 250 cubic feet in certain hardwoods, per 1,000 board feet for saw
timber.




EXTENT OF FOREST RESOURCES

For many years the United States has been the largest consumer of wood in the
world. We now use nearly half the lumber, more than half the paper, and about a third
of the naval stores produced in the world. On the other hand, the wood to supply
these and numerous other requirements has been mined from our forests much as
coal has been mined from the ground. And, except for increasing protection from
fire, destructive exploitation of the forest still continues. Such restoration of the
forest as has occurred, with very rare exceptions, has been a matter of accident
rather than design.

Original Forest

The original forest embraced more than 800,000,000 acres, or nearly half the
land area of the United States. In the East, a magnificent stand of old—growth tim-
ber, wonderfully rich in variety of species and quality of material, stretched in an
almost unbroken expanse from the Atlantic Ocean to the prairies. Pines and other
soft—woods predominated in the north and along the Atlantic and Gulf coasts,
while in the Appalachians and on the fertile soils of the Central States and the
lower Mississippi Valley, oak, hickory, ash, chestnut, yellow poplar, and other
valuable hardwoods abounded. In the West, also, practically all of the land not too
arid to support tree growth was covered with a forest of virgin timber, interspersed
with occasional patches of younger, even—aged stands, as of Douglas fir and
western white pine, following fire. Along the Pacific Coast the marvelous stands of
Douglas fir, western hemlock, true firs, western red cedar, Sitka spruce, western
yellow pine, sugar pine, and redwood formed one of the finest softwood forests in the
world.

Present Forest Area

Of the original forest area there now remains about 60 per cent, or
approximately 506,000,000 acres, excluding in both cases about 100,000,000 acres of
non-commercial forest or low-grade woodland and scrub. The present commercial
forest area aggregates 496,000,000 acres. (Table 1 and Fig. 2.) The reduction in
the original forest area has naturally been the heaviest in the most fertile and most
densely populated sections of the country. Thus in the Central and Middle Atlantic
regions the forest areas have been reduced to nearly two-fifths of their former extent,
while in the North Rocky Mountain and South Rocky Mountain regions the reduction
has been comparatively slight. (Fig. 1.) The present forest area of New England
comprises about 70 per cent of the original forest area, of the Lake region about 50
per cent, of the Southeast about 65 per cent, and of the Pacific Coast region about 90 per
cent.

By far the largest single factor in reducing the forest area, obviously, has
been the clearing of land for agriculture. With the development of the lumber and
other wood-using industries, logging preceded land clearing, but in the early days
the great bulk of the timber cut in clearing 150,000,000 acres was destroyed because
there was no market.

More than 10,000,000 acres of commercial forest land, or land suitable for the
production of commercial timber in commercial qualities, has been withdrawn
from commodity use, as in parks, monuments, reservations, preserves, and the like. The
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prospects are that a considerable acreage of the remaining commercial forest area
will ultimately find its way into the non-commodity class.

The commercial forest areas may have increased in recent years, through farm
land passing back to forest land. Much of the second-growth timber in the East is
on old abandoned farms. It is estimated there is in the neighborhood of 10,000,000
acres of abandoned farm land that is reverting or likely to revert to forest land,
which is not included in the present commercial forest area of 496,000,000 acres.

If put and kept continuously at work growing timber of merchantable quality,
the present forest acreage is judged to be ample to supply all the country's wood
requirements, on the basis of our present requirements. Moreover, with the exception
of two or three of the more populous regions, the distribution of the forest land is
such that the various regions of the country as regards their probable future wood
requirements can become largely self-contained. Of the total forest acreage, the
New England, Middle Atlantic, Lake and Central regions together have 35 per cent;
the Southeast region 39 per cent; and the Pacific Coast, North Rocky Mountain, and
South Rocky Mountain regions 26 per cent. (Table 1.)

Utilization of the original forest has progressed so far that of the present
forest area only 20 per cent, or 98,855,000 acres, is virgin forest. Old-growth and
second-growth saw-timber areas comprise 38 per cent of the total present forest area,
cordwood areas 24 per cent, fair to satisfactory restocking areas 21 per cent, and
poor to non-restocking areas 17 per cent, (Table 1 and Figs. 2 and 3.)

An exceedingly unfavorable element in the general forest situation in the
United States is seen in the regional distribution of the saw-timber areas. Nearly,
half of the total saw-timber area, and about three-fourths of the old-growth saw-
timber area, are found in the Pacific Coast and Rocky Mountain regions. About
one-fourth of the total saw-timber area, and about two-fifths of the old-growth
saw-timber area, are found in the extreme western States of Washington, Oregon, and
California. The Southeast region, which is now supplying 45 per cent of the
country's lumber cut, has only 15 per cent of the country's old-growth saw-timber
area. The Middle Atlantic, Lake, Central and New England regions together have only
13 per cent of the old-growth saw-timber area.

One-half of the country's second-growth saw-timber area is in the Southeast
region. The Central region ranks second, with one-fifth of the total, The New
England region has 6 per cent, the Middle Atlantic 8 per cent, and the Lake 3 per
cent.

The Southeast and Central regions are also leaders in cordwood areas, with 44
per cent and 21 per cent, respectively, of the country's total of 121 million acres. The
remaining cordwood areas are distributed about equally among the other regions. (Table 1
and Fig. 2.)

In part, owing to unavoidable fires, recent cutting, and other causes, but
largely the result wasteful methods of cutting and of neglect of cut and burned-over
forest lands, an excessive amount of the country's forest area, or 186 million acres, carries
no saw-timber or cordwood stands. (Table 1 and Fig. 2.) This class of forest land,
moreover, is probably increasing. Timberlands are usually cut over much more
closely now than formerly, with the result that after fires have killed out most of the
young growth on logged—off lands, reproduction is slow to start. At least eight
million acres of forest land are cut over every year.

About one-sixth of the country's forest area, or about 84 million acres, is
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either poorly restocked or carries little or no young growth. The bulk of this area,
because of the scattered stocking, the species., the quality of growth, or for other
reasons, can not reasonably be expected to develop into a commercially valuable stand
within the period required for the, existing growth to reach merchantable size. Half of
the area is practically deforested.

Alaska

All of Alaska, excepting a relatively narrow coastal strip in the south, has
much the same vegetative cover as other countries similarly located. The valley
floors and lower, slopes support patchy stands of small, slow—growing trees inter-
spersed with tracts of brushland tundra. On the upper slopes these types give way to
brush and grassland finally to barren rocks on the higher mountains. The extreme
northern, and northwestern sections, including the drainages tributary to the Arctic
Ocean and a strip of land extending inland from 100 to 150 miles along the shores of
Bering Sea, have practically no tree growth. South of the crest of the high Pacific
Mountain System, which parallels arid largely adjoins the southern coast of Alaska,
are the extensive and dense stands of western hemlock and Sitka spruce of the "coast
forest."

The coast forest, which is of particular interest, occupies the lower slopes of
the islands and an adjacent strip of mainland on the southern coast of Alaska from
Dixon Entrance on the British Columbia boundary, northerly and westerly to
Afognak Island and a nearby point on the Alaska Peninsula. As it is confined to
elevations below 2,500 feet and as the region is one of rough topography, the forest
occurs in narrow-bands adjacent to the line of the seacoast,- rarely reaching inland
more than five miles except along the few large rivers. It embraces an area of over 6
million acres; somewhat more than 5 million acres of saw timber, and somewhat less
than one million acres of cordwood, It is, composed of a mixture of western hemlock
and Sitka spruce, with a, small percentage of western. red cedar and Alaska cedar; the
saw-timber stand is estimated at about 80 billion board feet, the cordwood stand at
about 8 million cords.

Most of the timber of the coast forest is readily accessible for logging
operations; it is estimated that 75 per cent of the commercial timber is within 21
miles of tidewater. However, in volume per acre, size of trees, and prevalence of
defect, the timber suffers in comparison with that of the same type in southern
British Columbia, Washington, and Oregon. The average stand per acre is lower,
being around 16,000 board feet, and the average tree is smaller, with a diameter of
about two feet and a height of, 80 to 100 feet. Decay is a more serious feature of the
mature and over-mature stands especially in the hemlock trees. Trees with dead
spike tops are a conspicuous feature in most parts of the coast forest. Moreover, there
are extensive open stands of somewhat, dwarfed trees of little commercial value.

The Forest Service, which administers 98 per cent of the timber volume in the
coast forest, is committed to a policy of managing the national forest areas primarily
for pulp and paper production. Western hemlock and Sitka spruce, the
predominating species, are excellent pulping woods. The trees are of a size and
quality better suited for pulping than for lumber production. Pulp products have
a higher unit value than lumber and hence can stand a higher shipping charge from
this quite remote region to the general markets. Excellent water power resources are also
available.



Saw-timber Stands

The present stand of saw timber in the continental United States amounts to
1,668 billion board feet, or about one-third of the original stand. Of this, 1,486
billion board feet, or 89 per cent, is softwood and 182 billion hardwood. Present
old—-growth saw timber amounts to 1,346 billion board feet, or about 80 per cent of
the total. (Table 2 and Fig. 4.)

The exhaustion of the eastern stands of saw timber and the steady progress of
the lumber industry toward the West is well indicated by the location of the remaining
supplies of saw timber. Thus, the New England, the Middle Atlantic, Central, and
Lake regions, with 35 per cent of the country's forest area contain only 155 billion
board feet of saw timber or less than 10 per cent of the country's total supply. The
Southeast region has 39 per cent of the total forest area and only 12 per cent of the
total saw timber. The Pacific Coast region, with 13 per cent of the forest area,
contains about 1,042 billion board feet or 62 per cent of the total saw timber.
Four—fifths of the present stand of saw timber in the United States is west of the
Great Plains.

In other words, the depletion of our forest resources has reached the point
where the one great reservoir of softwood timber still left lies on the Pacific
Coast, chiefly in the Pacific Northwest. For years the softwood stands of the New
England, Middle Atlantic, Central, and Lake regions have contributed but little to
the softwood lumber production of the country. And the Southeast region, because
of waning saw-timber supplies, has been losing the commanding position which it
held for 20 or 30 years.

Douglas fir, with an estimated total stand of 530 billion board feet,
approximately 80 per cent of which is in the two States of Oregon and
Washington, is the principal species in the West. Western yellow pine is a fair
second, with a total stand of approximately 252 billion board feet, 13 per cent of
which is in the North Rocky Mountain region, 17 per cent in the South Rocky
Mountain region, and 70 per cent in the Pacific Coast region. Following these two
species, which together comprise half of the softwood timber in the entire country,
come the true firs, western hemlock, spruce, redwood, and sugar pine, all important
commercial species of the West, with an aggregate stand of more than 370
billion board feet. (Table 3 and Fig. 5.)

In the East the only softwood with a stand comparable to any of these is
southern yellow pine, which includes several species, with a total of 118 billion
board feet, or slightly less than one-half the stand of western yellow pine. Spruce
and fir come next, with a stand of about 22 billion board feet, -followed by white and
Norway pine, hemlock, and cypress. The stand of these six species together is
considerably less than half the stand of southern yellow pine, and less than 4 per cent
of the total stand of softwoods. The stand of white pine, once one of the largest, is
strikingly small.

Of the 180 billion board feet of eastern hardwoods, the Southeast region has
about 45 per cent, the Middle Atlantic region 10 per cent, and the New England, Lake,
and Central regions have each about 15 per cent. Of the 78 billion feet of hardwood
in the Southeast region, 33 billion is old—growth timber, comprising the only large
reserve of old—growth hardwood timber left in the United States. The New
England and Lake regions contain, respectively, 10 and 13 billion 'feet of old—
growth, which because of relatively poor quality, scattered occurrence, etc., can not
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be counted on to contribute any large proportion of high—class material to the
hardwood industries. Oak is the leading hardwood of the country, with a total
stand of about 60 billion board feet, followed by birch, beech, and maple, which
together have a stand of 50 billion board feet. Three of the most valuable
hardwoods — hickory, ash, and yellow poplar — together have an estimated stand of
15 billion board feet, or less than 1 per cent of the total stand of the United States.
The hardwoods constitute about 10 per cent of the saw—timber stand of the country,
as against over 25 per cent of the saw-timber cut.

Volume of Cordwood

The present volume of cordwood material in the country amounts to nearly
2,400 million cords, or nearly 30 times the quantity of fuelwood and pulpwood cut
annually from our forests. The Cordwood on Cordwood areas represents 46 per cent of
the total; that in small trees on saw-timber areas, 33 per cent; and that in tops and
limbs (tops only, in softwood species) of trees of saw-timber size, 21 per cent.
(Tables 4 and 5, Figs. 6 and 7.)

Only a part of the existing store of cordwood should be thought of as
available for present commodity use. If the cordwood on the cordwood areas and
small trees on saw—timber areas generally were to be handled without proper
regard for future saw-timber requirements, inadequate supplies of saw timber
throughout the entire country would unquestionably result in a comparatively short
time; it is the faulty treatment of small trees in the past that has resulted, in a large
measure, in the present dearth of suitable saw timber in several of our forest
regions. The 486 million cords of cordwood in the tops and limbs of saw-timber
trees, of course, should be utilized as extensively as possible. However, if the future
can be judged by the present, the bulk of such material is likely to serve no useful
purpose. Because of comparatively poor quality, lack of nearby markets, or other
reasons, tops and limbs left in saw—log operations are utilized only to a small extent at
present.

Of the 1,100 million cords of cordwood embraced in the cordwood areas,
about a half is eastern hardwood and nearly a third is eastern softwood. Oak and
southern yellow pine each represent about a fifth of the total. (Table 6 and Fig. 8.)

The stand on the cordwood areas averages only about 9 cords to the acre.
This low average is in itself a striking indication of failure to secure a satisfactory
restocking of our cut-and burned-over lands. This failure will have increasingly serious
consequences, as depletion of the old-growth forests makes us more and more
dependent on second-growth timber.

Pulpwood Supplies

The tendency in pulp and paper manufacture, as in other forms of wood
utilization, is toward an increase in the number of species regarded as suitable, with
a consequent enlargement of the volume of potential pulpwood supplies. The
species that are economically suitable at present can be listed only with a fair
degree of accuracy. Then, too, existing stands of timber must not only meet the
requirements for a large number of other important forest products, such as
lumber, fuelwood, ties, etc., but their treatment must be such that a plentiful supply of
suitable wood will be assured for the future through an adequate reserve of selected
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growing stock. These and other factors make a thoroughly satisfactory estimate of
present pulpwood supplies impossible. Any attempt to predict nicely the
proportion of the various timber stands, including saw timber and cordwood that
ultimately may be utilized as pulpwood would be futile.

Including the stand of saw timber, small trees on saw-timber areas, and the
stand on cordwood areas, we have more than 1,800 million cords of the principal species
now used for pulp and paper, or about one-third of the total volume of all species
and forms of forest material on the forest area of the continental United States.
(Table 7.) Largely because of the inclusion of the southern yellow pines in the
estimate (species suitable for the sulphate process but relatively little used thus far),
the Southeast is shown to have 42 per cent of the total supply of pulpwood. The
Pacific Coast region, with only the three standard pulping species of that region listed,
has 20 per cent of the total; the New England region 11 per cent, Lake region 8 per
cent, Middle Atlantic and South Rocky Mountain each 6 per cent, Central region 4
per cent, and the North Rocky Mountain region 3 per cent. The above estimate does
not take into account the stands of western hemlock and Sitka spruce in Alaska, which
amount to more than 160 million cords, or a somewhat larger supply than that in the
Lake region.

Of the total of 1,600 million cords about one-third is made up of spruce,
fir, and hemlock. These species are especially desired for mechanical and sulphite
pulps, which represent about three-fourths of our wood-pulp requirements.
Excluding the Alaskan supply, the Pacific Coast region has about 60 per cent of
the total spruce-fir-hemlock pulpwood, the South Rocky Mountain region nearly 20
per cent, the New England and North Rocky Mountain regions each about 8 per cent
and the Lake region about 5 per cent. All of the Alaskan pulpwood falls within the
sulphite-mechanical group.

About 500 millions of the 1,800 million cords consist of cottonwood, aspen,
yellow poplar, birch, beech, maple, and gum, species used mostly for soda pulp. The
remainder of the estimated pulpwood supply includes southern yellow, white,
Norway, and jack pine, species used largely for sulphate pulp.

In addition to the standard pulping species of the West listed in Table 7,
there are a number of woods in that region which either are used to a limited extent in
paper manufacture or known to be suitable, They include Douglas fir, western yellow pine,
western white pine, sugar pine, lodgepole pine, and western larch, the saw-timber stand
of which amounts to 1,800 million cords.

Total Volume of Timber

The total volume of standing timber in the country, including cordwood and
larger trees on restocking areas as well as similar material on saw-timber and cord-
wood areas, is estimated at 487 billion cubic feet, 358 billion of softwood and 129
billion of hardwood. (Table 8 and Fig. 9.) Nearly half, or 229 billion cubic feet, is
saw-log material. The volume of small trees on saw-timber areas is about 70
billion cubic feet, and that on cordwood areas 100 billion cubic feet. The volume of
wood in tops, limbs, stumps, long butts, breakage, and the like, amounts to nearly 70
billion cubic feet, or nearly 15 per cent of the total volume of standing timber; the bulk
of this material falls in the category of wood waste.

Figure 10 shows the very unsatisfactory distribution of both the saw-timber stand and
the total stand, by regions. New England has about the same forest area as the Middle
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Atlantic region, and yet has more than twice as much saw timber. It has less than one-half
the forest area of the Central and Lake regions, but on the other hand has almost twice the
saw timber of either. The Pacific Coast region has about the same forest area as the Central
and Lake regions, and yet has 30 times as much saw timber as either. With only about one-
third of the forest area of the Southeast region, the Pacific Coast region has more than five
times as much saw timber. Although the North Rocky Mountain region has but little more
forest area than the Middle Atlantic region, it has more than five times as much saw timber.

Estimates in terms of cubic feet afford the only basis for comparing directly the
volume of the total timber stand with the total volume of timber growth or the total
volume of timber depletion without a common unit of measure, timber stand, timber
growth, and timber depletion can not be compared, one with the other. It may prove
misleading to compare different estimates in cubic feet of the same stand of timber,
unless one knows that the same conversion factors, similarly applied, were used in
each case. The present estimate in cubic feet of the total volume of timber in the
United States, for example, is lower than a previous estimate of to Forest Service,
the difference being due in part to the use of different conversion factors but mostly to
depletion.

OWNERSHIP OF FORESTS

Forest Land

The character of forest land ownership is important from the standpoint of
stability, permanence of interest in the land as distinct from merchantable standing
timber, and ability to finance the requisite timber-growing operations through the
periods required to produce commercial products. Of the 496 million acres of
commercial forest land in the continental United States, approximately 88 million
acres are owned or managed by the Federal Government, 15,434,000 acres by the
States, and 1,199,000 acres by counties and municipalities. (Table 9 and Fig. 11.)
These holdings, which only aggregate 21 per cent of the total, represent the most stable
forest land ownership in the country and in this respect the moot favorable for the
continuous production of timber crops.

The area within the national forests, which includes 75 million acres of
commercial forest land, is administered for the purpose of conserving the natural re-
sources, including timber, water for domestic use, irrigation and power, forage,
recreation, and wild life. The principal purpose of the national forests is the
growing of timber through the application of forestry methods -- protection against fire
and other destructive agencies, harvesting the timber crops when ripe in such a way that
they will be replaced by young forests, and other measures designed to keep timber
growing in merchantable quantities on lands best suited for that purpose.

The growing of timber on public lands can not take the place of the growing of
timber on private holdings, but is intended rather to encoura5e and supplement
private endeavors. Public ownership is recognized in many countries as the chief
safeguard against any general tendency toward destructive forest exploitation. In
many cases it is accompanied by public control of private exploitation. Such public
undertakings are recognition of the difficulty experienced by private ownership in coping
with forest problems without some public leadership and assistance.
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An expanded Federal forest purchase program could be made to serve as a measure
of public security against destructive forest exploitation and as a means of
withdrawing low-grade farm lands from profitless cultivation. Its present limited scope,
however, renders it wholly inadequate to serve these ends. One of the most promising
means of restricting destructive forest exploitation is through a large increase in
Federal and State acquisition.

Slightly more than 90 per cent of the Federally owned or managed forest land is
in the West; the Pacific Coast region contains 36 per cent of this total, the South Rocky
Mountain region 28 per cent, and the North Rocky Mountain region 27 per cent.

Each forest region contains more or less State, county, or municipally-owned
forest land, but in no case as much as might be considered desirable. State ownership lags
far behind Federal.

Of about 391 million acres of forest land in private ownership in continental United
States, including the best and most accessible forest land, approximately 125 million is
in farm woodland, and about 95 per cent of this woodland is in the East. Half of the
total forest area in the Central region, approximately a third in the Middle Atlantic
and Southeast regions, and less than a fourth in the New England and Lake regions, is in
farm woodland. Mach of this general class of land is capable, economically, of rapid
development in systematic timber cropping.

The remaining 266 million acres represent the holdings of land and lumber
companies, mining companies, railroads, and other owners having in the vast majority of
cases no permanent interest in the land except as timber growing may offer commercial
profit.

Although destructive forest practices have been abolished in most public
forests, they still hold sway in the large bulk of our private forests, which constitute
four-fifths of the forest area. The critical problem is to improve methods of handling
private forests. There are three methods of approach: (1) The strengthening of public
assistance to forest owners in protection, planting, research, and tax reform; (2) The
extension of public cooperation to include joint working out of better forest practices; and
(3) where necessary to protect the public interest, the adoption of restrictive measures
against specific destructive practices.

Saw-Timber Area
Of the 189 million acres in saw timber, 126 million, or about 67 per cent, is in

private ownership; that in farm woodlands, principally in the Central and Southern regions,
amounts to 36 million acres. The Federal Government owns or manages about 30 per
cent of the saw-timber area estimated for the continental United States, and the States,
counties, and municipalities only two per cent. (Table 10 and Fig. 12.) Of the 59 million
acres of saw timber owned or managed by the Federal Government, 95 per cent is in the
West, 41, 33, and 21 per cent, respectively, in the Pacific Coast, South Rocky Mountain and
North Rocky Mountain regions.

Cordwood and Restocking Areas
The large proportion of both cordwood and restocking areas held in private
ownership especially emphasizes the need for at least an extension and intensification of
fire protection -- the first step toward forest culture -- on all types of forest land and in
all classes of ownership. Of the 121 million acres in cordwood, 105 million, or
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nearly 90 per cent, is in private ownership; that in farm woodlands amounts to over
40 million acres. The Federal Government owns or manages only 11 per cent of the
cordwood area, and the States, counties, and municipalities but 2 per cent. (Table 11,
and Fig. 13.) As with the saw—-timber areas, the bulk, or about 90 per cent, of the
Federally owned or managed cordwood area is in the West.

About 90 per cent of the fair to satisfactory restocking area of 102 million acres
is in private ownership. The Federal Government owns or manages nearly 8
million acres of this type of land, the States and counties over 5 million acres. And
about the same proportion of the 84 million acres of poor to non-restocking forest land is in
private ownership, (Table 12 and Figs, 14 and 15.)

Saw-timber Stand

Sixty per cent of the total saw—timber stand of 1,668 billion board feet,
including the best and most accessible timber, is in private ownership, and 552
billion board feet, or 33 per cent, is included in the national forests, (Table 13 and
Fig, 16,) About 32 billion board feet, or two per cent is administered by the Indian
Service. Of the remaining 53 billion board feet of Federally owned or managed timber,
41 billion is involved in the Oregon and California land grants. States, counties, and
municipalities together hold 42 billion board feet, or three per cent of the total. Of the
privately owned stand of 938 billion feet, 123 billion feet is in the farm woodland.

Cordwood Stand
Eighty—four per cent of the 1,100 million cords of cordwood on the total
cordwood areas of the country is in private ownership, as compared to 142 million cords,
or 13 per cent, in the national forests, and to 6 million cords, or less than 1 per cent, in
the Indian reservations. (Table 14 and Fig. 17.) States, counties, and municipalities
together hold 21 million cords, or about 2 per cent of the total.

AVAILABILITY AND SUITABILITY OF EXISTING TIMBER

As to our existing timber supply, the statistics presented in the preceding
pages do not by any means tell the whole story; in fact, they are likely to be mis-
leading if not considered in relation to other very important factors. The long
transportation distances that separate the major saw-timber forests from the large
centers of population should also be taken into account. Of equal importance are
the factors that make for the economical manufacture of forest products, such as the
length of haul from the timber to milling facilities, the degree to which the timber is
scattered, the size and character of the trees, proportion of inferior species, logging
difficulties, and the like. An analysis of all the important factors indicates that
existing stands do not constitute a plentiful and well-distributed supply of suitable and
economically available timber.

Western Supply
It has been shown that 1,314 billion board feet of the country's total saw-
timber stand of 1,668 billion board feet is in the Rocky Mountain and Pacific Coast
regions. This western timber, unfortunately, is not only far removed from the large
consuming centers of the East, but much of it is high up in the mountains where log-
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ging costs are excessively high. Just what proportion of the saw timber in Washing-
ton, Oregon, California, Idaho, Colorado, or in any other of the twelve western
States, represents an available supply for the country generally is problematical. It
depends to a large extent on how much the large and distant markets will or can
afford to pay for the products of the forest; in general, it is probably true that a
widespread and liberal use of wood is contingent on comparatively low prices to the
ultimate consumer, or for the most part on the use of timber locally grown.

On the basis of mill lumber prices that obtained from 1925 to 1929, inclusive,
only about 600 billion board feet of the western timber supply, or less than 50 per cent
of the total, is available for conversion. In other words, 700 billion feet of the
western saw-timber reserve had no positive realization value during the 19251929
period. An advance of $5.00 per thousand feet over the 1925-1929 prices would
probably make 400 billion board feet additionally available, and a further advance of
$5.00 or $10.00 or even more in lumber prices will be required to make all of the
western saw-timber stand available for economical conversion.

The above estimate as to the availability of western timber is necessarily
based on present logging and milling methods. Improvements in logging and
milling practices resulting in lower costs would automatically make more of the western
timber available. As the result of improvements already made, timber that could not
have been logged a decade or so ago is now utilized economically. Pacific coast
loggers, in fact, have overcome seemingly insurmountable difficulties; trees 4, 6, or 8
feet in diameter, standing on rough, steep ground, are now converted into logs; and
the logs, some of them scaling 8,000 board feet and weighing 30 tons, are dragged
with great dispatch over the ground or swung down steep slopes and over steep
canyons on overhead cables.

Eastern Supply
The combined New England, Middle Atlantic, Lake and Central regions,

which contain nearly 70 per cent of the population of the United States, have only about
1.55 billion board feet of saw timber, or less than 10 per cent of the total for the country.
The old—growth stands of these four regions comprise less than 60 billion board feet.
The fact that old-growth timber still remains in these regions whose industries are
drawing heavily on distant timber supplies in itself indicates that the local supply is
relatively inaccessible or of poor quality. The second—growth stands,-which include.
Two-thirds of the total saw-timber supply of the four regions are, in the main, good
for little more than common lumber. A substantial proportion of the second-growth
saw timber, for one reason or another, can not be utilized profitably at present as a
result of destructive legging practices in the early days, uncontrolled fire, and latterly the
culling of the forest for the more desirable trees, many of the second-growth saw-timber
stands are no more than scattered trees that barely meet the minimum requirements for saw
logs, in mixture with badly defective trees or trees of inferior species. Not only are the
merchantable trees of small size and relatively poor quality but the stands a as whole
contain only small volume of the more desirable species.

Regional Supplies and Industrial Migration
The various migrations of the wood-using industries throw considerable light
on the forest situation as regards the availability and suitability of existing timber supplies.
In softwood lumber manufacture, the depletion of virgin supplies has marked an
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industrial cycle in each region, in which local industries developed, dominated the
consuming markets of the country and declined at last so far as to be unable to meet the local
requirements of the region. Each cycle has had the same essential characteristics of-a:
change from light culling operations 'to clean cutting of good timber and poor alike, and
shifting the out from the more to the less desirable species. The peak of softwood lumber
production moved successively from New England to New York to Pennsylvania; and
thence, to the Lake States, culminating in the Lake region in. 1892 with lumber cut of
nearly 9 billion feet, which supplied the markets of the country from the Great Plains to
the Atlantic Ocean and from the Canadian boundary literally to the Gulf. In their turn,
southern yellow pines and Pacific Coast lumber have held the commanding position in.
the nation's markets, the southern pines passing a peak of 16 billion feet of lumber in
1909. For over a decade Pacific Coast timber has dominated Lake States markets and
has now entered in appreciable quantities the markets of the South. In 1929,
Washington, Oregon, California, and Idaho produced over 15 billion feet of softwood
lumber, or about half of the total softwood lumber cut of the country in that year.

Hardwood lumber production centers have shifted in much the same way.
From New England and along the Atlantic Coast the industry spread slowly westward
through New York and Pennsylvania and, as water and rail transportation were
developed, into Ohio and the Middle Atlantic States. From here it spread north into the
Lake States and south into Kentucky and Tennessee and the southern Appalachian
Mountains. The available stands of desirable hardwood of these various regions have
for the most part, been successively depleted. The most important hardwood
reserve is in the southern Mississippi Valley.

Various industries have been seriously affected by the vanishing virgin timber
supply. The modern high--grade furniture factory can change its location only at
great loss of capital expenditures. As the plentiful supply of high—grade hardwoods,
including black walnut, cherry, oak, birch, and maple in the Northeast became scarce.
The factories moved in later years to Massachusetts, New York and Pennsylvania,
southern Michigan and the lower Ohio River valley, and North Carolina. The
location of an important center of furniture manufacture in North Carolina signalized
a shift from waning supplies of northern hardwoods to the large supply of southern
hardwoods, including southern oak and red gum. Now these factories, as well as
those of the North, must obtain much of their raw material from the lower
Mississippi Valley, in which is located the last substantial reserve of virgin hardwood in
the United States.

The veneer industry faced much the same situation, especially in the case of
high—grade veneer. The large hardwood logs practically clear of defects, from which
high—grade veneers are customarily produced, can be obtained only from such trees
as are found in old-growth stands. In the Northeast, however, veneer logs must now
be obtained in a large measure from second—growth stands, at high cost and often
very wastefully. Inevitably the industry has turned to the South for its raw material. Red
gum is already being used in larger quantities than any other wood, supplying both high
and low grade veneer to an extent that imposes a heavy drain on the best—quality
timber of this species. Tupelo, also a southern species, stands second in importance for
hardwood veneers.

The handle industry, which is very exacting in its requirements, has found no
satisfactory substitute for the high—grade ash and hickory that make up three—fourths of
its raw material. The dense upland ash, much preferred for handles, was formerly
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supplied from excellent stands in the States north of the Ohio river, but these are now
largely cut out and most of the present supply must be obtained from the less
satisfactory supplies in the lower Mississippi Valley region. Not only do present
supplies of hickory come mainly from the South but most of the accessible timber there
has been taken. More and more it is becoming necessary to work into the districts
remote from transportation facilities.

The vehicle and agricultural implement industries, located mainly in the
Middle West, compete for southern hickory and ash with the handle industry, and with
other wood-using industries, including furniture and veneer manufacturers, for other
hardwoods.

Relatively larger plant investments, together with the requirement in newsprint
manufacture for abundant and cheap power, make it much more difficult for paper mills
to follow the retreating timber stands than for sawmills. The pulp and paper industry has
largely centered within easy transportation distance of the spruce forests of New
England and New York and the spruce and hemlock forests of the Lake States. The
mechanical and sulphite mills are at present practically dependent upon ample supplies
of spruce and hemlock, but this development has also carried with it a considerable
part of the sulphate—pulp industry Which could have located elsewhere. Even the
soda—pulp industry, which began and is now well developed in Pennsylvania,
manufactures a large part of its product from aspen in the spruce forests.

Pulp manufacture in these regions has in general followed the lumbering
operations, starting with diminished supplies of timber and reducing them still further.
Fundamentally, we have imported pulpwood because our own supplies of material
tributary to many of the existing mills have been reduced, while our requirements
for paper, pulp, and pulpwood have been expanding. Within the past few years our
pulp and paper imports (mostly from Canada) have constituted the equivalent of
about 40 per cent of the wood utilized in our total paper consumption, or nearly
four times the imports of pulpwood alone. In recent years a paper industry has sprung
up in the Lower Mississippi region, and the industry in the Pacific Northwest has
expanded. All signs now point to a marked migration of the eastern industry to the
forest regions of the South and West.

PRESENT DRAIN ON FOREST

The standing timber in the United States is being cut and destroyed at the
rate of more than 16 billion cubic feet per/Year. That of saw-timber size is being cut
for lumber and other uses and destroyed by fire, disease, insects, drought, and wind
at the rate of 59 billion board feet per year, or six times the growth in this type of
material. Timber cut accounts for 89 per cent of the total drain on the forests, fire losses
for 5 per cent, and disease, insects, drought, and wind for 6 per cent  (Table 15 and
Figs. 18 and 19.)

In 1920 the Forest Service estimated the annual timber drain at 26 billion
cubic feet, as compared to the present estimate of 16 billion. The difference in the
two estimates is partly due to the decline in the use of wood for fuel; the
fuelwood drain in 1920 was estimated at 110 million cords, as compared to the present
estimate of 61 million cords. Then, too, the two estimates of timber are not on an
entirely comparable basis. For example, bark was included in the 1920 estimate,
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whereas it is excluded from the present estimate; and the use of improved conversion
factors in themselves further reduces the present estimate of timber drain. On the
other hand, it should be noted that the estimated saw-timber drain for 1920 amounted
to 56 billion board feet, as compared to 59 billion in the present estimate. The
seeming increase in the saw-timber drain is due to differences in the methods used
in making the estimate, rather than a true increase in the saw-timber drain; available
information indicates that the saw-timber drain in 1920 may have seen somewhat
higher than at present.

Timber Cut

The United States is by far the largest consumer of wood in the world. The
timber cut annually during the years 1925 to 1929, inclusive, in the forests of the
United States amounts to more than 14 billion cubic feet, or about one-third of the
total world consumption; although the imports of forest products into the United
States are larger than exports, both are comparatively small, so that cut and con-
sumption in the aggregate are practically equal. (Table 16.) Of saw-log timber the
annual cut amounts to 11 billion cubic feet, or nearly one-half of the world's con-
sumption of 23 billion; and in smaller trees to nearly 4 billion cubic feet, or around one-
sixth of the world's consumption. The per capita timber cut of the United States is 118
cubic feet, of which 89 cubic feet (445 board feet), or 75 per cent, is saw-log timber,
and 29 cubic feet, or 25 per cent, cordwood.

Softwoods supply most of the timber cut, not only in the United States but in
the entire world. Of the present consumption of wood in the world, three-fourths is
from the softwood forests and about one-fifth from the temperate zone hardwood
forests. Abundant softwood forests have materially aided in the development of
the United States, and they must also be looked upon as our chief source of saw
timber. Softwoods account for 60 per cent of our total timber cut, 74 per cent of the
saw-timber cut, and nearly 82 per cent of the saw timber entering into the production
of lumber. For fuelwood, hewed ties, fence posts, mine timbers, and some minor
items, the hardwoods are cut in greater quantities than the softwoods.

Largely because of the comparatively large volume of timber cut in the
Southeast region, 77 per cent of the total cut, 66 per cent of the saw-timber cut, and
practically all of the cut from trees of less than saw-timber size is from the forests of
the East. The Southeast is the leading region, with 44 per cent of the total cut, and 46
per cent of the saw-timber cut. The Pacific Coast region ranks second, with 20 per
cent of the total cut and 30 per cent of the saw-timber cut. In the cut from cordwood
trees, the Southeast region ranks first; with 33 per cent of the total, the Central region
second, and the Lake region third. (Table 17 and Figs. 20 and 21.)

Lumber is the largest single item into which the timber cut of the country
enters, accounting for about 51 per cent of the total cut and 70 per cent of the saw-
timber cut. Of the 38 billion board feet of saw timber consumed annually in the
production of lumber, 16,672 million board feet, or 44 per cent, is cut in the Southeast
region. That cut in the Pacific Coast region amounts to 36 per cent of the total,
the Central region 7 per cent, the Lake region 5 per cent, the North Rocky Mountain
region 4 per cent, the New England region 2 per cent, and the Middle Atlantic and
South Rocky Mountain regions each 1 per cent.

The next largest item is fuel wood, which forms about 28 per cent of the total cut
of the country. This may be an underestimate, as of all the important items, this is the
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one concerning which there is least accurate information. In most of the European
countries fuel wood is derived from thinnings, tops, and other material unsuitable
for saw timber, and is largely a by-product of the growing of saw-log timber. In
the United States some of the fuel wood is derived from logging waste, dead trees
and scattered trees not in the forest area, but the bulk of it comes from saw-log timber
and from cordwood trees of which most should be left to grow into saw timber. Fuel
wood is the only product that is now being grown plentifully in the forests of the
United States. Under rational forest practice, its production could be made a means
of improving the stand, through thinnings and utilization of inferior species and poorly
formed or unthrifty trees.

Of the 54,640 million board feet of saw timber cut annually from our forests,
7,047 million board feet, or 13 per cent, is cut especially for fuel wood. The Southeast
region accounts for 61 per cent of the total saw timber cut for fuel, the Central
region 25 per cent, and the Pacific Coast region 13 per cent. The Middle Atlantic,
New England, North Rocky Mountain, South Rocky Mountain, and Lake regions
together cut only 1 per cent. The cubic foot relationships are brought out in Figure 23.

In quantity of timber consumed, the hewed tie ranks third. In the production of
this product 2,025 million board feet of saw timber are consumed annually, 1,190
million of hardwood and 835 million of softwood. That cut in the Southeast region
amounts to 63 per cent of the total, the Central region 19 per cent, the Lake region 10 per
cent, the South Rocky Mountain region 3 per cent, the Pacific Coast region 2 per cent,
and the Middle Atlantic, North Rocky Mountain, and New England regions each 1 per
cent.

The total quantity of wood consumed annually in the production of round and
split fence posts amounts to 629 million cubic feet, or little less than that for hewed
ties. This item could be obtained, more largely, as in fuel wood, from thinnings,
tops of trees, and other low-grade material, and yet at present it comes mostly from saw
timber or from young, thrifty trees that are cut prematurely, thereby contributing to the
depletion of the saw-timber stand. Table 16 shows that 1,300 million board feet of
saw-timber trees and 3,640 thousand cords of smaller trees are cut each year solely for the
production of round and split posts.

Nearly 34 billion board feet of saw-timber trees and over 2 million cords of
smaller trees are cut annually from our forests for pulpwood. Of the total of nearly 600
million cubic feet, that cut from the forests of the Lake region amounts to 28 per cent,
the New England region 28 per cent, the Southeast region 17 per cent, the Pacific Coast
region 12 per cent, the Middle Atlantic region 11 per cent, and the Central region 4 per
cent. (Figure 22.)

Round and split mine timbers, veneer and export logs, cooperage, shingles,
hewn timbers, poles, piling, distillation, tanning, and excelsior wood, etc., make up 9 per
cent, or 4,796 million of the 54,640 million board feet of saw timber cut annually in the
United States.

Timber Losses
Forest losses resulting from forest fires, insects, disease, drought, and wind amount
to nearly 2 billion cubic feet per year; about 42 billion board feet in saw-timber trees
and about 11 million cords in cordwood trees. (Table 15.) This does not include the
normal loss which occurs through the death and decay of individual trees, but only
large-scale destruction. Much of this loss is caused by fires that might have been
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prevented or checked, and by epidemics of insects and disease, the ravages of which in
many instances could have been greatly modified under a more effective system of forest
management.

Forest Fires

Timber killed annually by fire and not utilized during the years 1925 to 1929,
inclusive, amounted to over 870 million cubic feet, including nearly 430 million on saw-
timber areas and over 440 million on cordwood and restocking areas. Fire losses in
trees of saw-timber size amounted to nearly 1,400 million board feet, and in trees 'of
cordwood size to nearly 7 million cords. (Table 18.)

These losses do not include the destruction of young growing stock, which
represents a far more formidable loss. Nor do they include the damage done to larger
trees that survived, Tire, which goes hand in hand with destructive methods of logging, has,
through repeated burning of young trees and complete destruction of saplings and
seedlings, been responsible primarily for the lowered productivity of immense areas of
forest land, and has been the chief means of keeping the forest .growth of the United
States below the current drain upon our timber.

During the years 1925 to 1929, inclusive, the number of forest fires averaged
129,000 per year; and the area of forest land in public and private ownership burned over
annually amounted to about 45 million acres, or about 9 per cent of the total forest
area of the United States, (Table 20.) It is noteworthy that of the total average area
burned over annually, over 41 million, or 90 per cent, was in the Southeast region, also
that half of the area burned over in the Southeast region was in two States.

The fires burned over extensive areas in all four general types of forest cover,
but in varying degree. In the saw—timber areas 5.3 per cent was burned over, in the
cordwood areas 9.7 per cent, in the restocking area 11.5 per cent, and in the non—
restocking area 17.2 per cent, This is in line with what would be expected; not only
is better protection given to the older and more valuable timber, but fires as a rule are
more likely to spring up and race through young stands. (Table 20.)

Although these data are necessarily approximations, since they include a figure for
unprotected land which can only be estimated, they give a basis for certain important
conclusions. The great bulk of forest—fire damage, in terms of acres burned over,
occurs on lands which have not been placed under organized fire protection, amounting
during the calendar year 1930 to about 90 per cent of the total area burned over. In the
entire protected area the acreage burned in. 1930 was 1.44 per cent of the total, whereas
the corresponding figure for the unprotected area was about 20 per cent. These figures
alone show that forest fires can be controlled.

It should be stated, in this general connection, that about 80 per cent of the present
unprotected forest area lies in the Southeast. In this region, organized fire protection
is comparatively new. Four of the eleven States started their protective work in 1915,
six as late as 1924, and one of them is only now on the verge of establishing organized fire
protection. Even in the Southeast, however, the proportion burned in the protected area
in 1930 was but 4 per cent, in contrast to 30 per cent for the unprotected area.

If the present tremendous fire losses in the United States are to be reduced to a
reasonable limit, attention must be concentrated on the problem of extending at least the
present standard protective measures to an area of about 190 million acres now
unprotected. Indications are that doubling the present effort towards organized fire
protection on privately owned forest land might be sufficient to reduce fire losses to a
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satisfactory minimum, since it is on these lands that most of the unprotected areas are
found.

That real progress has been made in extending organized protection to forest
areas in private ownership during the last 20 years is shown by Figure 24. This is the
period during which the Federal Government has been cooperating with the States in the
protection of State and private forest land from fire under the terms, first, of the Weeks
and later of the Clarke-McNary Law. The 61 million acres that constituted all that was
under protection as recently as 1912 grew to 227 million acres by 1930.
This is encouraging; but the 190 million acres of State and private forest
land still in need of similar protection demands a greatly accelerated
expansion in Stage programs and also in the Federal program of
cooperation, if the fire problem is to be met satisfactorily.

The discussion of fire protection needs would not be complete without at least a
brief statement of the financial aspects. Figure 25 shows the progress in
expenditure for cooperative protection, from $288,900 in 1912 to
$6,859,000 in 1930. The total necessary for, adequate protection is
estimated to be $13,367,500. Today, generally speaking, the national, State,
county and municipal forests, national parks, and reservations are under
well-organized protection. National and state holdings are protected
mainly by direct public appropriation; private forest lands by State and
private agencies in cooperation with each other and with the Federal
government under the terms of the Clarke-McNary Law. The States raise
their protection funds in many different ways, varying from direct State
appropriations, a method used by the largest number, to direct levy upon
the property within a protection district. In some States severance or
privilege taxes are levied, and in a substantial number of other funds are,
obtained-from the owners of forest land under some form of compulsory
patrol legislation.

Insects Disease Wind and Drought

Timber killed annually by disease, insects, wind, and drought and not utilized
during the years 1920 to 1929, inclusive amounted to over 940 million cubic
feet, including 700 million on saw-timber areas and 240 million on cordwood areas.
Losses in trees of saw-timber size amounted to over three billion board feet,
and in trees of cordwood size to over four million cords. (Table 19.)

Against the varied causes of these losses science is waging relentless
warfare, forest entomologists have made notable progress during the past 30
years in determining the life history of forest insects, in devising methods
of checking their depredations, and in meeting emergencies by educational
work and systematic control measures. Similarly, forest pathologists have
made notable progress against the inroads of disease. Such, activities have
involved the study of fungus attacks; of the "infantile" diseases that are
a large factor in the destruction of seedling trees; of the girdling,
canker diseases, root rots, etc., to which trees of all ages are subject;
as well as of the heart rots which rapidly reduce the timber content of
the trees after maturity. Marked success has been obtained in controlling
the diseases of forest tree seedlings in nurseries. Age limits beyond which
a stand of trees can not be profitably held because of the serious
development of decay have been determined for several tree species.

21



TIMBER REQUIREMENTS FOR COMMODITY USE

Introduction

Beyond their function in furnishing the raw material for commodity
requirements, as represented by lumber, pulpwood, ties, and so forth, forests possess
huge values in social and economic benefits that are not so readily appraised in
dollars and cents. The opportunities afforded by well-timbered areas for recreation,
preservation of wild life, regulation of stream flow, control of erosion, and
protection of city water supplies, and as a potential economic foundation for
communities thriving on forest industries, represent values to the country at large that
are often far greater than the more readily estimated commercial timber values. Also,
in the relation of forests to the problem of effective land utilization, there is further
implication of great values in national welfare. These broader non—-commercial
requirements can by no means be overlooked in any thoroughgoing consideration of
this country's dependence upon its timber resources. The fact that they do not enter
into the present treatment of commercial demands upon the forests should in no way
belittle their far-reaching and lasting significance in the reader's concept of timber
requirements.

Consumption as a Measure of Commaodity Requirements

Timber consumption is the only practical measure of timber commodity
requirements for any general discussion of the subject and is so .employed here. Any
attempt at an absolute measure of requirements would require the elimination of such
influences as local abundance or scarcity of resources, or regional or national wealth —
a refinement that would be practically impossible under present conditions. Timber
requirements can hardly be assayed at the bare allowance necessary for ordinary
subsistence. Where timber is abundant and easily accessible, "requirements”
inevitably absorb a far greater quantity of this cheap and adaptable raw-material
than would come into demand under other circumstances; competition by other
materials is reduced to a negligible point; "substitution™ runs in the other direction
and requirements over uses for wood as a substitute for other more costly and less
readily accessible materials. On the other hand, timber requirements where wood is
scarce and hard to get are correspondingly less than what might be termed normal
use. The community or region may not consciously demand more wood and may yet
be affected in a number of ways by a lack of an abundant supply of wood in place,
which it might well have under a more intensive forest practice.

Past and Present in Relation to Future Requirements

Obviously it is impossible to attempt any fixed or definite estimate of future
timber requirements on the basis of the statistical record of timber consumption here
presented. The problem of indicating our future needs as definitely as possible can
not, however, be avoided, and past experience is what we must go by. The main
difficulty lies in the fact that the same consumption trends may not continue in the
future as in the past. However, insofar as we can show not only what past trends
have been, but the reasons for them, we at least can reduce the probable error in
anticipating future trends based on these records. The present analysis has been
made with that end particularly in view.
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This analysis of consumption records has necessarily been focused on trends of
the more important industrial products — lumber, pulpwood, and ties. Lumber, which
includes not only material for construction but also for boxes, furniture, vehicles, railroad
cars, woodenware, toys, and other factory products, represents by far the largest
industrial consumption of timber, and is of the greatest present concern. Pulpwood is
far below lumber in importance if gauged by quantity of timber consumed, but not if
gauged by value of products and the part that pulp products play in our type of
civilization. Railroad ties are important both as to quantity of timber consumed and
service rendered, and information available permits of analysis comparable to that for
lumber and pulpwood.

Analysis of these products is carried only to 1929, first, because later data are at
present inadequate, and second, because the present depression, which overshadows
completely all factors in commodity consumption since 1929, renders the later years
abnormal. The true significance of this general depression must, however, be recognized
before it is possible to consider consumption trends fairly. The present low consumption, as
a phase of the depression, is a general condition and does not in itself indicate a permanent
change for one commodity any more than for another. For instance, the decline of over
50 per cent in lumber consumption since 1929 should not be confused with the declining
trend since 1906. Other manufactures have experienced abnormal declines since 1929,
and there seems no reason for assuming that lumber products will not recover from
the effects of the depression along with general recovery, to maintain their normal
relation to all commodities.

Present Consumption and Future Requirements

Table 21, presenting figures for total production, exports, and imports of
lumber, and the resultant estimates of lumber consumption, from 1809 to 1930, shows
consistently that exports and imports have come close to striking a balance, and that
the gap between production and consumption was less than a billion feet in most years.
Foreign trade that affects by less than 3 per cent the volume of domestic production is
of less relative importance in the present analysis than are some other factors. Of far greater
interest in this table is the trend in lumber consumption, as shown both in total volume
and per capita.

Analysis of Lumber Consumption Trends

Total and per capita lumber consumption trends since 1899 are shown in Figure 26
in relation to the trend for all manufactures and the population curve. The decline in
total lumber consumption from a, maximum of approximately 45 billion board feet in
1906 reached what appears to be a fairly normal low of 34 billion in 1929. The
subsequent more precipitous drop registers the temporary effect of the, general depression
already discussed. Per capita consumption climbed from 435 board feet in 1889 to a
maximum of 525 board feet in 1906 and then declined to a low of 277 feet in 1929. The
present figure may be as low as 210 board feet. In view of the fluctuations evident in
Figure 26, which fail to express for any one or two years what may be termed the normal
trend, per capita consumption can be expressed more soundly on the basis of 10-year
averages, as follows:
1889 to 1899 450 board feet
1899 to 1909 485" “
1909 to 1919 400 " “
1919 to 1929 315~ “
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The fact that statistics are inadequate to show the extent of the decline in specific
uses of lumber products makes it difficult to determine definitely where this decline
in consumption has taken place. It is first of all necessary to make up a tentative
distribution of national lumber consumption and then to see how well the available
data and the deductions that may be made from them sustain the estimates. Such a
tentative distribution is given in Table 22, 1/ for the years 1912 and 1928. These years
were chosen as presenting the best data for comparable years before and after the
World War. Furthermore, they practically delimit the entire curve of declining
consumption prior to the present depression.

Factory products held practically the same place in the 1928 distribution as in
the 1912, and differed only 8 per cent in lumber consumed. The percentage of
lumber estimated as going to construction in 1928 (72 per cent) is only slightly
less than that in 1912, but the actual difference of 5.6 billion feet is considerable. When
this total is analyzed, and the gain in sash, door, and millwork is set aside, it is found
that direct to construction accounts for all but 100 million of the loss in all lumber
between these two years. The decline in direct to construction products might suggest a
falling off in building, were it not for the gain of 32 per cent in sash, door, and
blinds, which can only be explained by an increase in building construction. As a
matter of fact, the period of 1919 to 1929 witnessed a boom in construction. Not
only did this industry reach a peak, but industrial output generally and consumption
of goods generally was at a maximum this would suggest that a lumber
consumption for 1928 larger than that of 1912 might have been expected. If lumber
had followed general trends, 1928 should have seen a per capita consumption at least
equal to 1912, and on that basis total consumption for 1928 would have been 54
billion board feet.

Construction trends must be looked to not only to explain why lumber
consumption for 1928 did not exceed that for 1912, in line with consumption of
other commodities, but also to account for practically the total net decline in
lumber consumption from 1912 to 1928.

Construction, particularly as regards the use of lumber, can be separated into rural
and urban construction. The first is subjected only to individual choice of the
builder, whereas the second is subjected to various restrictions and regulations such as
city building codes and zoning ordinances. Urban construction can be further divided
into residential and non-residential as representing distinct types of construction.

Table 23 presents a tentative distribution of lumber consumption between the
different types of construction.

Rural Building Construction
The most important factors in rural construction have been, first, a change in
normal agricultural requirements, and second, agricultural depression.

Changes in Normal Requirements
Change in normal rural requirements is perhaps best explained by the passing or
slowing down of agricultural expansion. Number of farms has remained almost
stationary for the last two decades, whereas during the previous two decades they
increased at an average rate of ninety thousand new farms annually. In other words, by
1910 agriculture had massed its age of expansion so typical of the earlier period. Assuming
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50,000 board feet as a reasonable estimate of the lumber required for the average farm
fully equipped, there was a prospective market for 41 billion feet of lumber annually with an
increase of 90,000 farms. The full amount of this would not necessarily appear
immediately, inasmuch as the average farm is perhaps not fully equipped in one year.
But the loss might be expected to develop in a decade or two.

An assumption that the market previously provided by additional farms has
practically disappeared since 1910 can be objected to on the ground that there has been
agricultural expansion with increased number of farms in some regions, and that
these increases have merely been obscured by farm abandonment in other regions. But it
must be noted that farm migration is not new. Abandonment in New York State has
been going on for over 50 years.2/ It may have been heavier during the last decade,
but this does not nullify a comparison as to increase in farms between the last decade
and the period prior to 1910. And the possible error in such a comparison would be further
offset by changes in types of farms.

Instead of general expansion of agriculture there has been a shifting as
illustrated by Figures 27 and 28. Abandonment in the eastern "general farm" region has
been replaced in the western "grain farm" region. Although farm expansion from 1910
to 1920 offset farm abandonment on basis of number of farms, this offset does not apply
when value of buildings is considered. In the regions of abandonment farm buildings
averaged $2,700 to $3,100, but in the regions of expansion they averaged $700 to
$2,200. This decline in value of improvements involves a corresponding difference in
building-material requirements.

Agricultural Depression

In addition to the changed trend of agricultural expansion, and of greater
significance in the 1928 rural lumber consumption, was the forced curtailment in
normal repairs and replacements on account of agricultural depression. There is
little information on the actual volume of rural construction, but such records as are
available indicate that expenditures for building repair and replacement on the farms in
1928 were about half those for 1912,

On the old basis of 2,000 feet per farm as the normal annual lumber requirement for
repairs and replacement, a total of 12-3/4 billion board feet would be required for
6,400,000 farms. To be in line with farm consumption another 2 billion feet might
be added for rural other than farm, making the total rural lumber consumption for 1912
about 14-3/4 billion board feet. If change in agricultural expansion reduced this by 41
billion board feet, as explained earlier, there would remain 10; billion board feet for
normal repair and replacement. When approximately half of this amount is deducted for the
loss due to agricultural depression, an estimated rural consumption of some 5 billion
board feet remains for 1928. This, it is believed, is fairly representative of actual
consumption.

It must be realized, however, that the significance of such an analysis does not
rest on the accuracy of the split-up as between agricultural expansion and
depression. Decline in lumber consumption due to slowing up of agricultural
expansion may have been less than 42 billion board feet and decline due to postwar
depression more than 5 billion board feet, but such errors are relatively unimportant
since they do not affect the validity of the conclusion that these two conditions are the
major facto