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PREFACE 
This report presents the results of the first forest 

inventory of Alaska, made as part of the nationwide 
Forest Survey authorized by the McSweeney-McNary 
Act of 1928. Forest inventory work began in Alaska in 
1954 after the 83d Congress amended the 1928 Act to 
include Territories. 

 
Because of recognized regional economic and 

forest differences, the inventory was planned in two 
parts - coastal and interior. 

 
The coastal inventory. - The survey of coastal 

Alaskan forests was based on a study of aerial 
photographs, followed by field measurements to check 
the accuracy of the photo interpretation and to obtain 
supplemental t ree measurements. The sampling 
technique was designed to determine the commercial 
forest area within ± 3 percent per million acres and the 
timber volume within ± 5 percent of the total net 
board-foot volume in each forest management unit. 
The 1:40,000 vertical photos and 1:20,000 twin oblique 
photographs taken in 1948 by the U.S. Navy were used 
for the southeast part of the region (fig. 1). For the 
Chugach portion, 1:15,840 vertical photography was 
used. This photography was contracted for by the U.S. 
Forest Service and completed between 1957 and 1960. 

 
Systematically selected plots were interpreted on 

the photos and sample prints sent to the field for 
examination. Three 1/5-acre plots were measured at 

each field location. A summary of the number of plots 
studied is included with the accuracy statement in the 
appendix. 
 

The interior inventory.-Suitable aer 
ial photography was not available for interior Alaska. 
Because of the large area to be covered, the inventory 
plan called for photography at a scale of 1:5,000 along 
flight lines spaced 30 miles apart. About 11,000 lineal 
miles were photographed from 1958 through 1960 
with cameras using infrared film with a minus blue 
filter. 
 

A 1/2-acre plot was marked near the center of each 
photo, and classified by land type. All forest plots were 
studied carefully with a stereoscope to determine the 
kind, size, and density of the timber. Area estimates by 
land and forest type were determined from the 
percentage distribution of aerial photo plots and 
adjusted by air check and ground subsamples. Timber 
volume estimates were made from aerial photo stand 
volume tables. Growth, species, diameter distribution, 
quality, and mortality data were obtained from 
measurements of field plots. 

 
Timber utilization. - Estimates of products output 

for 1961 are from a 100percent canvass of the 
wood-using industries in Alaska. Where significant 
changes in production are known to have taken place, 
the output estimates have been adjusted to the dates 
indicated, 
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Alaska's romantic past includes the magnetic 
lure of gold; the mad stampede to strike it rich; 
success and heartbreak; men and animals battling 
snow, ice, spring breakup, insects, and loneliness; 
dog teams at work and on desperate missions; 
river steamers battling the Yukon; bush pilots 
performing miraculous flights; and hordes of 
salmon taken by traps and seine boats. Places like 
Skagway, Dawson, Nome, Juneau, and Fairbanks 
were boom towns. Fortunes were made, gambled, 
and lost overnight. 

 
The stampede is over, but the lure of wealth 

remains in forms other than that of the yellow 
metal of the late 1890's. Orderly development is 
taking place in Alaska as it did in other Western 
States with frontier histories. No longer is Alaska 
merely a remote land of ice, snow, gold, and dog 
teams. Modern commercial airlines, air taxis, the 
Alaska Highway, and now a marine highway 
system serving 14 Alaska ports, make Alaska 
accessible to almost everyone. However, Alaska 
is still an enchanting land to the residents and 
tourists who marvel at its great glaciers, icefields, 
high peaks, colorful valleys, tumbling streams, 
variety of wildlife, and extensive forests. 

 
Alaska has many resources with which to 

build its future. After the gold rush days, salmon 
packing emerged as the leading industry. It still 
is, but recently, timber industries have shown the 
most rapid growth (Rogers and Cooley 1962)' 
and may soon challenge for the lead. 

 
' Name, and dates in parentheses refer to Literature Cited, p 49. 

The forests of Alaska are destined to play an 
increasing and permanent role in the State's 
economy. These forests were important in 
Alaska's early history, but the official records will 
not show this except in a piecemeal fashion (Lutz 
1963). Early Russian exploiters built ships along 
the coast. Many pilings _ were used to build 
fishtraps and for cannery foundations. Thousands 
of cords of wood were cut along the Yukon River 
and its main tributaries to fuel the river steamers. 
Most building construction was of logs, and an 
unknown quantity of wood was burned to thaw 
the gold-bearing gravel. Many railroad crossties 
were cut by competing companies in their frantic 
but futile effort to put a railroad over Thompson 
Pass from Valdez. In later years, local stands of 
timber were used to build the Alaska Railroad 
from Whittier and Seward to Fairbanks. The gold 
rush era might have failed without the forests. 
Certainly, hardships would have been greater. The 
coming importance of the forests is evident from 
the recently completed forest inventory. 

 
Many terms have been used to describe the 

great size of Alaska. One writer said that "Alaska 
has limitless land." Certainly, that is the 
impression one gets in flying over the State. The 
total land area credited to Alaska is 365.5 million 
acres 16 percent of the, total area in the United 
States. There are another 10 million acres in lakes 
and streams. In size, Alaska ranks first among the 
50 States, being 54 times as large as the smallest 
State and more than twice as large as Texas. 

THE CHANGING SCENES 
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Alaska has 16 percent of the forest land in the 
United States, or 119 million acres. This is as 
much forest land as is found in the States of 
Montana, Washington, Oregon, and California 
combined. But the average quality of forest land 
in Alaska is below that of the other States 
mentioned. Only 28.2 million acres is considered 
commercial; that is, capable of producing a 
minimum of 20 cubic feet of industrial wood per 
acre annually. Oregon alone has nearly as many 
acres of commercial forest land. 

 
For forest inventory purposes, the State was 

treated as two regions - coastal and interior. This 
division was logical because of topographic, 
forest, and eco- differences. 
 

COASTAL ALASKA 
Coastal Alaska includes a gross land area of 

32,926,000 acres. Inland bodies of water up to 40 
acres in size account for 371,000 acres of this 
total. Alabama, Arkansas, and North Carolina 
each have roughly the same land area, but where 
these States are mostly one continuous land mass, 
coastal Alaska is made up of many hundreds of 
islands and a narrow mainland broken by many 
fiords and inlets. The islands vary in size from 
those less than an acre to islands such as Kodiak 
with a gross area of 2,296,320 acres, Prince of 
Wales Island with a gross area of 1,618,553 acres, 
Chichagof with 1,249,724, Admiralty with 
1,026,931, and Baranof with 973,530 acres. The 
widest part of the region is about 150 miles from 
the Gulf of Alaska to the Canadian border, 
whereas from Ketchikan to Anchorage via 
Yakutat is about 800 air miles. 

 
The coastal forests are an extension of the rain 

belt forests so important in Oregon, Washington, 
and California. An important difference is that 
Douglas-fir is not found in Alaska. These forests 
extend along the Alaskan coast westward to 
Kodiak Island. Near Ketchikan are stands 
composed primarily of western hemlock and Sitka 
spruce (fig. 2), with intermingled small blocks 
and scattered trees of  

western redcedar and Alaska-cedar. A few 
hardwoods, mostly red alder and cottonwood, 
occur along streams and on slide areas. Mountain 
hemlock, alpine fir, and Pacific silver fir are 
found; lodgepole pine, growing mostly as a scrub 
tree, is found on poorer sites, on and adjacent to 
muskegs. 
 

Western redcedar is not found north of 
Frederick Sound. Alaska-cedar also becomes less 
important northward and westward, but does 
occur in cedar swamps as far westward as Port 
Wells on Prince William Sound. Cottonwood 
appears in the Stikine, Taku, and other mainland 
valleys, and commercially important volumes are 
found in the Haines area and on most alluvial 
bottom lands to the westward (fig. 3). Sitka spruce 
remains an important component of the stands 
throughout the coastal region and is the only 
conifer found on Afognak and Kodiak Islands. 

 
These observations on species composition 

and distribution may be partially related to 
changes in longitude and latitude. Other stand 
composition and tree distribution observations 
concern interrelated factors of elevation, soil, 
slope, drainage, and exposure. The topography of 
this region is steep and rugged. Slopes commonly 
begin near tidewater and rise to elevations of 
2,000 to 3,000 feet within 2 or 3 miles. High 
points along the boundary with Canada range 
from about 6,000 to 18,000 feet. 

 
The best stands of timber generally are found 

near tidewater with stand heights, volume per 
acre, and quality diminishing progressively up the 
slope. Timberline usually is reached at elevations 
of 2,000 to 2,500 feet. Muskegs and poor 
drainage are common to the region. Commercial 
hemlock and spruce decline in height, quality, and 
numbers in proximity to muskegs. Tree growth is 
sparse within. the muskeg and consists mostly of 
lodgepole pine in scrub form. 



 

.

Heavy snow and rainfall on the upper slopes 
saturate the soil and, even when soil is held by 
dense tree growth, slippages often occur. The 
rugged topography of coastal Alaska results in 
pronounced variations of mean annual 
precipitation within relatively short distances 
-ranging, for example, from 152 inches at 
Ketchikan to 83 inches at Wrangell, 90 at Juneau, 
134 at Yakutat, and 69 at Seward (Watson 1909). 
The quality of water and fluctuation of runoff at 
the lower levels greatly influence the productivity 
of salmon-spawning streams. In planning 
activities on either the forest or nonforest area, the 
land managers consider the effects such activities 
will have upon the whole area. 

 

NONFOREST AREAS 
The 19.7 million acres of nonforest area 

should be considered briefly to show important 
interrelationships with the forest area for multiple 
uses: wildlife habitat, recreation, ' watershed, and 
production of timber and minerals. It would be 
impossible to manage effectively either the forest 
or nonforest area without considering demands 
upon the other. Almost any wildlife management 
text will describe the need of birds and animals 
for habitat interspersion and edge effects. This 
region of Alaska is especially blessed with such 
habitat as a natural condition. 

 
The forest land manager also must understand 

influences that may occur between his actions and 
the climate and topography. 
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 FOREST AREAS 
The forested area of coastal Alaska is 

estimated to be 13,247,000 acres. This area 
includes all land now at least 10 percent stocked 
with trees.2 

 
The area defined as commercial forest land 

has a minimum of 8,000 board feet3 of sawtimber 
per acre, or is capable of producing this amount, 
and a minimum area of 10 acres. The commercial 
forest area is 5,749,000 acres (fig. 4). To establish 
this estimate, the region was divided and sampled 
in units. Area estimates for these units are given 
in table 2 (Appendix). 

 
FOREST MANAGEMENT 

Ninety-two percent of coastal Alaska, the 
most productive timberland in the State, is in the 
National Forests. Because townsites, homesteads, 
and mining claims account for so little area, they 
have only very local influence on overall forest 
management problems and objectives. The State 
has an important management unit north and west 
of Haines, and other lands are being selected by 
the State at Cape Yakataga, on the southern part 
of the Kenai Peninsula, and in the vicinity of 
existing towns. Glacier Bay National Monument 
contains about 179,000 acres of commercial 
forest land. This land is withheld from timber 
harvesting activities in order to thoroughly 
preserve the area's outstanding scenic values. 

 
Although the Forest Service is charged with 

the land management responsibility of most of 
this region, other agencies and special interest 
groups are kept informed of almost every activity 
and often invited to cooperate in the venture. For 
example, the Alaska Department of  

 
 

2 For more exact definitions of Forest Survey terms used 
in this report a page 54. 

 
3 Throughout this report, unless otherwise stated, the 

values given in board feet will be based on the International 
1/4-inch rule. 

Fish and Game and the U. S. Fish and Wildlife 
Service are kept advised of timber management 
decisions and recreation plans which may affect 
wildlife habitat, salmon-spawning streams, and 
wildlife harvest. Some of the many shelters and 
cabins (fig. 5), erected for the use of the public, 
are located and built cooperatively with the 
Territorial Sportsman's Association. 
 

The size of forest ownerships can be an 
important consideration in locating new timber 
products plants. Where wood users must deal with 
many owners to obtain a wood supply, managed 
use resulting in a sustained supply is difficult to 
arrange. This problem diminishes where 
individual ownerships are large enough to sustain 
one or more industries. Then the owner or 
manager can compute, as does the Forest Service 
in coastal Alaska, an annual allowable  cut in order 
to assure operators of a managed supply. This 
does not eliminate competition since the timber is 
advertised and sold to the highest bidder. 

 
For inventory purposes the coastal forests 

were divided into units as shown in figures 6 and 
7. For management purposes, the Forest Service 
combines its holdings in these units into working 
circles and determines an annual allowable cut for 
each. An actual cut equal to the allowable cut has 
not been achieved on any of the working circles. 
Timber management plans, prepared for each of 
the National Forest working circles, are reviewed 
and revised at 10-year intervals. The area of 
commercial forest land in each working circle is 
adequate to sustain several important wood-using 
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FOREST AREA BY STAND TYPES 
These classes are important to the forest 

manager as well as to those interested in timber 
harvesting. The old-gromth sac timber stands, for 
example, are recognized as having reached or 
passed physiological maturity. They are no longer 
growing vigorously. Young-growth sawtimber, 
poletimber, and seedling-sapling stand:, on the 
other hand, are characterized as vigorous, healthy 
stands contributing a maximum amount of wood 
annually through net growth. The old-growth 
stands are those the forest manager must harvest 
first in order to increase the overall productivity 
of the forest. These old-growth stands are also 
wanted be timber buyers and operators because 
they usually contain the best quality logs. 

 
Eighty-four percent of coastal Alaska's 

commercial forest area is classed as oldgrowth 
sawtimber (fig. 10). Thus, we have 4.8 million 
acres of forest land which maybe considered 
beyond the optimum age for harvesting. 
Currently, about 72,000 acres are being cut 
annually. Because of the unbalanced conditions 
of the total forest, the annual volume harvested 
can exceed the amount being grown for many 
years before sufficient young stands will be 
obtained to bring growth and cut into balance. 

 
For the mast part, younger stand sizes occur 

as scattered, small patches near tidewater. Many 
of these small tracts were logged earlier because 
they were easily accessible and possessed high 
volumes of quality timber. Young stands are also 
commonly found on areas of windthrow, glacial 
retreat, land uplift, and stream channel changes. 
-Many landslides occur on the steep slopes, and 
these usually restock with forest growth. If these 
area,. have root restocked satisfactorily, they nee 
included in the nonstocked stand-size class- 

Western hemlock and Sitka spruce forest 
types together account for 96 percent of the 
coastal forest area (figs 8). These two species are 
by far the most important in the State by volume, 
value, and use. They account for at least 99 
percent of the present log production. 

 
Western hemlock is dominant on abort 2.7 

million acres. On 1 million acres, Sitka spruce 
comprises 50 percent or more of the stand 
volume. On 1.5 million acres, hemlock and 
spruce are mixed, with spruce making up 30 to 
49 percent of the stand. 

 
Some cedar is found in the southeastern part 

of the region, and hardwoods arc found along 
some drainages. The area in cedar is about equally 
divided between western redcedar and 
Alaska-cedar. 

 
Commercial stands of black cottonwood are 

found in several localized areas. The Stikine, 
Taku, Haines, Yakutat, and Seward areas are the 
more important. 

 
On the Kenai unit, a transition from coastal to 

interior forest types occurs. Here, the western 
hemlock-Sitka spruce type is displaced by white 
spruce and mountain hemlock in mixture with 
aspen and paper birch. 
 
FOREST AREA BY STAND-SIZE 
CLASSES 

Forest land was separated into commercial 
and noncommercial classes (fig. 9). Commercial 
forest land was defined as having a minimum 
volume of 8,000 board feet per acre or the 
capacity to produce this volume. In a further 
classification of commercial forest land, five 
conditions of stand size were recognized: (1) 
oldgrowth sawtimber, (2) young-growth 
sawtimber, (3) poletimber, (4) seedling and 
sapling, and (5) nonstocked. The first four are 
related to conditions of stand age or maturity, 
whereas the fifth is the present lack of land 
utilization by cony mercial tree species. 
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SAWTIMBER VOLUME 
Coastal commercial forests contain a total net 

volume of 184.7 billion board feet of sawtimber. 
The importance of this figure depends upon the 
distribution of volume. Areas supporting high 
volumes per acre are usually much more 
operable, economically, than those supporting 
low volumes per acre. 

 
The coastal commercial forests, with 86 

percent of the sawtimber volume in Alaska, 
average more than 30,000 board feet per acre. The 
range per acre is from 8,000 to more than 100,000 
board feet. These stands are attractive for 
industrial development, but some competing 
regions offer as much or more in quantity, quality, 
and preferred species. The forests of western 
Oregon and Washington have half the total 
sawtimber on the Pacific coast, and the preferred 
industrial species, Douglas-fir, comprises most of 
the volume. However, the average volume per 
acre of sawtimber stands in coastal Alaska 
compares favorably with similar stands in Oregon 
and Washington. Coastal Alaska has 88 percent of 
this Nation's total supply of Sitka spruce. 

 
Soils and drainage are so complex and 

variable in coastal Alaska that the better, stands 
are not always found on the benches and valley 
bottoms where they might ordinarily be expected. 
Muskegs, with the inherent characteristic of poor 
drainage, often occur on locations that otherwise 
would produce good timber. Most of the good 
stands of timber are, however, within 2 or 3 miles 
of tidewater. 
 

The southernmost unit inventoried is the 
Ketchikan (figure 6 ) with nearly twice as much 
sawtimber as any other unit. The Ketchikan unit 
has a greater total land area and a higher 
proportion of commercial forest land. The 
character of the commercial forests changes 
northward and westward from the Ketchikan unit. 
Volumes per acre tend to decline, trees are 
generally of poorer quality, and the stands 
become more variable and less extensive. 

 
Western hemlock and Sitka ;spruce together 

account for 94 percent of the boardfoot volume  - 
106 and 68 billion board feet, respectively (fig. 
11). Alaska-cedar and western redcedar account 
for about 4 

billion board feet each. Host of the 1.3 billion 
board feet of hardwood is black cottonwood. The 
remaining 1.2 billion board feet consists of other 
softwoods, mostly mountain hemlock, white 
spruce, and lodgepole pine. Although western 
hemlock comprises most of the volume, the largest 
and best quality trees available are Sitka spruce. 
Sitka spruce is rather evenly distributed 
throughout the four southeastern units, accounting 
for about 30 percent of the volume. The proportion 
increases to 80 percent in the Yakutat unit and to 
100 percent on Afognak Island. 

 
Most of the volume is in the 21- to 30inch 

class (fig. 12). More than one-third of the volume 
is in trees greater than 30 inches d.h.h. (diameter 
breast height). In general, the spruce is larger than 
the hemlock. More than 30 percent of the spruce 
volume is in trees greater than 'd0 inches d.b.h. 
These trees produce high-quality spruce logs. 
Such treed are more common on the four 
southeastern unit. The units front Yakutat 
westward have smaller tree s. On Ale Afognak 
Island, the average diameter of all trees is 11.8 
inches, and 51 percent of the volume is in the 
I1-to 20-inch-diameter group. 

 
LOG QUALITY AND TREE DIAMETERS 

The stands of coastal Alaska are often 
described as mature or overmature, of declining 
quality, and suitable primarily for the manufacture 
of pulp. Much of this is true, but intermixed in 
these predominantly pulpwood stands there is 
presently a good supply of the finest quality Sitka 
spruce and western hemlock to be found 
anywhere. To attain full utilization of coastal 
stands, more attention must be given to 
determining the supply and value of the 
high-quality logs and to diverting them to their 
highest use. 
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For many years, southeast Alaska has 
produced logs and cants for manufacture of 
high-quality specialty products. Beginning in 
World War I (U.S. Forest Service 1954), and 
especially during World War II, this region 
supplied much of the high-quality spruce used in 
the manufacture of aircraft. In this region, 9.3 
billion board feet of the spruce are in Select and 
No. 1 grade logs. Another 5.5 billion board feet 
of western hemlock are in Peeler and No. 1 grade 
logs. These logs are desirable for the manufacture 
of veneer, plywood, and high-quality lumber 
products. The high-quality volume in the stands 
amounts to about 5 percent of the total hemlock 
and 14 percent of the spruce sawtimber volume. 
Much of this volume no«- is used in the 
production of dissolving pulp worth $175-$235 a 
ton. Whether the yield of pulp is greater from 
these high-quality logs than from lower quality 
logs is not known. It is known, however, that the 
supply of timber suitable for veneer, plywood, 
and other highly valued products is diminishing 
in all regions. 

 
Log quality is, of course, closely related to 

tree diameter. Among the larger trees, more 
high-quality logs can be expected. Select grade 
Sitka spruce logs must be at least 30 inches in 
diameter, measured inside the bark at the small 
end. Peeler and No. 1 grade hemlock logs must 
measure at least 24 inches. 

 
In southeast Alaska, more than 50 percent of 

the Sitka spruce sawtimber volume is in trees 31 
inches or larger, d.b.h. Twenty-five percent of the 
volume in these trees is in either Select or No. 1 
grade logs. Thirty-nine percent of the hemlock 
sawtimber volume is in the 21- to 30-inch class 
and another 30 percent is in trees 31 inches or 
larger. 

 
If stand quality were evenly distributed 

throughout the region, logging operators could 
expect to obtain about 2,500 board feet per acre in 
grade 1 or better logs. Since the stands are not 
uniform in quality, anyone interested in 
high-quality logs will profit by searching for the 
better stands. 

Many of the better stands are being bypassed at 
present because the cost of reaching them is too 
great. Many good stands of timber occur as 
small, isolated pockets behind muskegs, on steep 
slopes, in side drainages, and in other 
hard-to-reach places. These stands are likely to 
remain Unharvested until more favorable logging 
methods and economic conditions permit their 
harvest. 
 

The coastal stands of Yakutat , Prince 
William Sound, Kenai Peninsula, and Afognak 
Island are significantly poorer in quality than 
those of the southeast coastal stands. Inventory 
shows a scattering of western hemlock Peeler 
logs, but no Select grade Sitka spruce. Less than 
5 percent of the sawtimber volume of these 
species was in the two top grades of logs. The 
poorer quality of trees in this region is largely 
attributable to limbs, associated with the poorer 
stocking of the stands. The trees are not as tall as 
those found in the southeast and limbs tend to 
persist even on the first log. Thus, the degrade in 
lumber that can be produced from these stands 
will be largely from knots. 

 
In southeast Alaska, there appears to be an 

opportunity to develop a much more integrated 
wood-using industry than now exists. Some of the 
high-quality logs, particularly Sitka spruce, are 
now sorted from the pulpwood rafts and sold to 
sawmills, but very few- are processed. Most are 
cut into cants for export to Japan. Per capita use 
of plywood and veneer is expected to increase 
from 64 square feet in 1962 to 97 square feet in 
2000. About 75 percent of this demand is 
expected to be for softwood plywood and veneer 
(U.S. Forest Service 1965a). Some other softwood 
plywood and veneer producing areas are facing 
raw material supply problems (Cowlin and Forster 
1965). Alaska has 88 percent of the Sitka spruce 
and 40 percent of the western hemlock sawtimber 
in the Pacific Northwest region (U.S. Forest 
Service 1965a). With so much of the total raw 
material, Alaska can supply many industries using 
these species. 
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GROWTH ESTIMATES 
Young-growth stands. - The study of forest 

growth in the initial inventory was confined to 
even-aged, young-growth sawtimber and 
poletimber stands. These stands account for only 
578,000 acres, or 10 percent of the commercial 
forest area. On seventy-eight 1/5-acre plots 
studied, mean annual increment ranged from 30 to 
966 board feet per acre. Lowest boardfoot growth 
was on stands classified as poletimber, whereas 
the sawtimber stands produced most. The location 
producing 966 board feet annually was a 
well-stocked, 130-year-old stand of hemlock 
averaging 78,000 board feet of sawtimber per 
acre. The current annual increment of all coastal 
young-growth stands totals 379 million board feet 
or 64 million cubic feet. 

 
Old-growth stands - It was assumed that 

old-growth sawtimber stands (stands in which 
more than 50 percent of the volume is in trees at 
least 150 years old) are neither gaining nor losing 
volume. Since completion of the inventory, 
remeasurement of the Juneau and Sitka units has, 
however, revealed net growth in these units. It is 
not yet certain whether similar growth will be 
found in other units, or for how long this net 
increment may continue before offsetting losses 
predominate. 

 
Stand conversion. - The present oldgrowth 

stands are by volume about 57 percent western 
hemlock and 36 percent Sitka spruce. Studies 
(Taylor 1934) show that second-growth stands at 
75 to 100 years of age will be about 50 percent 
spruce. This may be a desirable change in stand 
composition since Sitka spruce brings, in present 
markets at least, the highest stumpage price. 

 
Studies of second-growth stands (Taylor 

1934) indicate that areas now being harvested 
should produce more than twice as much volume 
in the next rotation. Eventually, the commercial 
forest,, of coastal Alaska should sustain about 
twice the industry being planned for the present 
old-growth stands. 

For economic and silvicultural reasons, forest 
managers in southeast Alaska prefer clearcutting 
as a timber harvesting practice (fig. 13). Adequate 
restocking ordinarily results from seed 
disseminated from surrounding timber. But if 
natural seeding should fail, it has been 
demonstrated that aerial seeding may be used to 
restock large areas at relatively low cost (Harris 
1965). Some alluvial bottom lands may restock 
slowly and require special handling. These special 
situations warrant more study. 
 
TIMBER LOSSES AND RISKS 

The risk most commonly thought of is fire, 
but coastal forests are well protected from fire by 
the climate. Rainfall is heavy and well distributed 
throughout the seasons so that only a few 
relatively small fires have occurred. In the 
present oldgrowth stands of coastal Alaska, fire is 
not a serious risk. 

 
Field crews have a difficult time assigning 

the primary cause of tree death. Trees killed by 
fire and windthrow are generally obvious, but 
many trees show combinations of causal agents 
such as disease, insects, a fire scar, and wind 
damage. Seventeen percent of the dead trees in 
the inventory sample were windthrown. Another 
17 percent were believed to have been killed by 
insects. Fire accounted for 11 percent of tree 
mortality, and practically all of this damage was 
on the Kenai unit (fig. 7) of the Chugach region. 
Diseases killed 7 percent of the trees, and 
unknown or combined causes accounted for the 
remaining 48 percent. 

 
Age seems to be the key factor of risk. At 

one time, these coastal stands probably were 
even aged. As disease, insects, wind, ice, etc., 
took their toll, holes opened in the stands for new 
growth to enter, and the stands became uneven 
aged. The stands are still predominantly old and 
average much more than 150 years. The 
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change from even-aged to uneven-aged stands is 
continuing. The annual volume loss from 
mortality averages 88 board feet on each 
commercial forest acre of coastal Alaska and 
totals 503 million board feet. This loss roughly 
equals the amount being harvested each year. 
 

The above estimates of loss may be 
conservative. Biased estimates of mortality can 
result from inability to determine how long trees 
have been dead. Remeasurement studies showed 
that annual mortality in old-growth stands on the 
Juneau unit averaged about 108 board feet per 
acre annually. 

 
An aerial view of coastal Alaska stands shows 

many dead tops. Some, but not all, dead tops 
indicate dead trees. Defoliating insects, the 
black-headed budworm, Acleris variana (Fern.), 
and the hemlock sawfly, Neodiprion tsugae 
Midd., are endemic throughout the region. High 
populations of the black-headed budworm 
attacked millions of acres of western hemlock and 
Sitka spruce from 1948 to 1955. Many trees died 
from these attacks; others were damaged, 
resulting in dead tops; and growth was lost or 
retarded on all defoliated trees. Scattered insect 
damage continues and is indicated in the measure 
of mortality, but there is no measure of the loss 
resulting from retarded growth. 
 

As stands mature and age, many forms of 
damage develop in the trees. Decayed wood 
results from diseases which weaken and 
eventually kill the trees or hasten the losses 
attributed to wind and insects. A fifth of the gross 
volume of merchantable trees in coastal Alaska is 
unusable because of defects, mostly decayed 
wood. Defects vary considerably by species. 
Defective western hemlock amounted to 22 
percent of the gross merchantable volume, 51 
percent for Alaska-cedar, 9 percent for Sitka 
spruce, and 53 percent for western redcedar. 
 

Coastal Alaska has 760 million cubic feet (net 
volume) of sound wood in rotten cull trees. The 
gross volume of these defective trees is about 
seven times greater than their net volume of 
sound wood. Most 

culls in coastal stands are the result of decay. The 
volume of wood in sound cull trees amounts to 
114 million cubic feet, only one-sixth of the 
volume in rotten cull trees. Generally, sound cull 
trees are usable for pulpwood but not for lumber 
products, whereas rotten cull trees are normally 
unusable for any- product. 
 

Two common types of wood-decaying fungi 
are prevalent: brown rot and white rot. Brown rot 
destroys the cellulose fibers and white rot 
destroys the lignin content. In the incipient stage 
of decay, the wood is discolored and softened by 
both form of decay, though it might still be used 
for pulp production. Even in an advanced stage of 
decay, wood attacked by white rot might be used 
for pulp manufactures although the yield would 
be reduced. Wood in the typical stage of brown 
rot is not usable. 
 
ALLOWABLE CUT 

Allowable cut is defined as "The volume of 
wood -which can be cut under management for a 
given period of time" (Society of American 
Foresters 1958). In practice, allowable annual cut 
is usually the planned total cut for a 10-year 
period divided by 10. Each forest manager 
computes allowable cut based on his own 
concept of the factors included in the term 
"management," such as amount of money 
invested in management, timber merchantability, 
accessibility, utilization standards, markets, and 
operating conditions. Anyone could easily 
compute an entirely different allowable cut for 
the same forest by using different definitions for 
these factors. 

 
A precise allowable cut for all of coastal 

Alaska cannot be computed from the Forest 
Survey, for this would require knowledge of 
management objectives for all areas and 
ownerships. However, 92 percent of the 
commercial forest land of coastal Alaska is in 
two National Forest, and the allowable cut 
computed for these Forests determines, for 
practical purpose, the potential commercial 
development of this region. 
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The National Forests of Alaska contain about 
5,292,000 acres of commercial forest land 
available for timber harvesting. The allowable 
annual cut is currently placed at 864 million 
board feet (Scribner scale). However, only 3.3 
million acres (62 percent of the commercial 
forest land) were classified in the inventory as 
accessible. Allowable cut was computed for this 
land. As cheaper and more efficient logging 
methods are developed, as markets improve, as 
demand for stumpage increases, and as timber 
becomes scarcer, more and more of the 2 million 
acres of presently inaccessible commercial forest 
land will become economically operable and be 
brought into the allowable cut Computation. The 
magnitude of this potential is apparent in the 
present estimate that inaccessible commercial 
forest land of southeast Alaska could support an 
annual cut of 415 million board feet. 

 
The basic criteria used to determine 

accessibility were as follows: (1) a market must 
exist, (2) the minimum net volume available to a 
yarding tree must be at least 500,000 board feet, 
and (3) a minimum of 16,000 board feet per acre 
must be available in the area that can be yarded to 
a protected beach or truck road. Accessibility was 
provisionally determined from aerial 
photographs, then checked by sample field 
observations. 

 
Improved markets for Alaskan timber may 

increase the allowable cut in future years. Since 
there is no active market for western redcedar and 
Alaska-cedar, 7.8 billion board feet in these two 
species was not included in the initial allowable 
cut computation. The entire area inventoried as 
accessible is not yet operable; loggers will reach 
more area as economic barriers are removed. An 
adjustment was made to reflect the difference 
between scaled volume and inventor- volume. 
Scaled volume is only about 74 percent of 
inventory volume. The difference between 
inventory and scaled volume is caused by 

(1) allowances made for breakage and other 
residue, (2) use of the 16-foot-log volume table 
when average scaled length is near 32 feet, and 
(3) scaling diameters rounded to the last full inch, 
whereas inventors- volumes are based on 
rounding diameters to the nearest inch. The 
allowance for these factors reduces the inventory 
volume estimate by about 20 percent. 
 

In fiscal year 1964, the timber cut from 
Alaska's National Forests amounted to 417.4 
million board feet (Scribner scale), about 48 
percent of the allocable cut. It is expected that 
with the installation of one more large pulpmill, 
some green veneer production, and some 
increased sawmill capacity, the total present 
allowable cut on National Forest lands will be 
utilized by 1975. 

 
INTERIOR ALASKA 

Interior Alaska includes a gross area of 
341,999,000 acres. Although this region has an 
annual rainfall of only 7 to 30 inches, nearly 3 
percent of the area, or 9,414,000 acres, is in lakes 
40 acres or larger and streams one-eighth mile or 
more in width. 
 

This immense area has varied topography, 
vegetative cover, and climatic conditions. 
Continuous and discontinuous permafrost 
(permanently- frozen ground) is found at varying 
depths throughout the region (fig. 14), and to a 
great extent determines the vegetative type and 
growth patterns. Although the annual precipitation 
indicates a rather dry region, permafrost holds all 
moisture near the surface; heavy ground cover of 
grasses, mosses, shrubs, and trees retards surface 
runoff. Consequently, except on south-facing 
slopes, plant growth and plant distribution do not 
appear to be limited by lack of moisture. 
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FOREST AREAS 
Alaska's interior forests cover about 106 

million acres, or 32 percent of the total land area 
(fig. 15). Roughly another third consists of 
grassland, brush, swamps, and tundra, with a 
small fraction in agricultural crops. The balance 
is barren rock or ice and snow, largely- at high 
elevations. Although the forests extend to the 
Arctic slope, the better stands are generally con-
fined to the lower slopes and valleys of the larger 
rivers and their main tributaries. 
 

The principal forested regions include the 
complex drainages of the Susitna, Copper, 
Tanana, Yukon, and Kuskokwim Rivers, and the 
west half of the Kenai Peninsula. These regions 
contain most of the 22.5 million acres of 
commercial forest land in the interior. 
Commercial forest land is capable of producing 
20 cubic feet per acre annually of usable wood 
(see definition on p. 54). 

 
Intermingled with the commercial forest land 

and extending beyond to western and northern 
limits of tree growth are 83 million acres of 
sparse or open woodlands, presently considered 
noncommercial (fig. 16). Permafrost, high water 
tables created by impervious claypan soils, and 
thin soils are important factors responsible for the 
stunted and sparse tree growth over much of this 
area. In spite of extremely severe winters and 
permafrost, forest land extends well into the 
Brooks Range, primarily along the Porcupine, 
Chandalar, Koyukuk, and Kobuk Rivers and their 
tributaries. 

 
FOREST OWNERSHIP 

Because of the continuing State land-
selection program, the ownership of Alaska's 
forest land, particularly in the in terior, is 
constantly changing. The Alaska Statehood Act 
of 1958 provided for the eventual transfer of 
103.3 million acres to the State. The State of 
Alaska will select most of this from lands now 
administered by the U.S, Bureau of Land 
Management. Through September 1965, 

nearly 17 million acres had been selected; of this, 
1,686,763 acres had been patented. Only= lands 
classified as timberlands will be managed for 
timber production, and much of the forested land 
being selected by the State is classified for other 
than timber use. So far, only 262,445 acres are 
classified as timberlands. 
 

Although 23 Federal agencies own land in 
Alaska (U.S. Department of the Interior 1964), 
99.9 percent of the land is controlled by 6 
agencies: 
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After completion of land selection by the 
State, the Bureau of Land Management 
will probably retain control of nearly 60 percent 
of Alaskan land. 
 

Ownership is important to many timber 
purchasers, for their costs often depend upon the 
size of timber tracts available. Private owners 
generally own such small tracts of forest land 
that the larger, more efficient timber buyers and 
operators are not interested. Timber in public 
ownership usually can be offered in amounts to 
suit the available timber operators. 

FOREST AREA BY STAND TYPES 
Interior forest types are generally not pure, 

but are mixtures of the four major commercial 
species: white spruce, paper birch, aspen, and 
balsam poplar. However, stands are classified on 
the basis of predominant species. The spruce type 
(primarily white spruce) accounts for about 57 
percent of the commercial forest land (fig. 17). 
Paper birch type accounts for 23 percent; aspen, 
11 percent; and balsam poplar and cottonwood, 9 
percent. 
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White spruce is generally recognized as the 
climax tree on most commercial forest sites of the 
interior. There are 12.8 million acres of this type. 
The best stands of white spruce (as well as most 
other species) are found along the welldrained 
river bottoms. Stands 95 feet tall, 100-200 years 
old, and averaging 10,000 board feet per acre are 
found on good alluvial sites (fig. 18). Tree 
diameters (d.b.h.) in such stands range from 10 to 
about 24 inches. White spruce matures at 100 to 
150 years of age if not damaged or destroyed by 
fire. If the spruce is destroyed by flue, the sit, is 
commonly seeded by aspen, birch, or white 
spruce, or a mixture of these species. Being 
tolerant of shade, white spruce may come in as an 
understory; eventually spruce becomes the 
predominant species in the stand. 

 
Paper birch, including varieties and hybrids, is 

the predominant species on 5.1 million acres. 
Paper birch is commonly associated with spruce 
and aspen. However, it seeds or sprouts as a pure 
stand following a fire. Birch -natures at 80 to 100 
years, rapidly becomes defective, and sometimes 
is replaced by spruce which has been growing as 
an understory. Good sites produce stands of birch 
sawtimber 60 to 80 feet tall with diameters (b.h.) 
of the larger trees ranging from 12 to 18 inches 
(fig. 19). The average diameter of such stands will 
be 8 or 9 inches. Trees that reach 15-18 inches 
d.b.h. are mature and usually defective (Gregory 
and Haack 1965). 

 
Quaking aspen also follows fire, either as a 

pure stand or in mixture with spruce and 
sometimes with birch. It is the dominant tree on 
2.4 million acres. Aspen is a fast-growing tree 
that matures in 60-80 years and gradually may be 
replaced '  by spruce. Because of its short life 
span, aspen normally does not grow to be larger 
than 10 to 14 inches d.b.h. Stands with trees 
averaging only 6-8 inches are most common. 
Aspen is found throughout the interior, especially 
on south slopes and well-drained benches. 
Stunted stands can be found in protected  swales 
up to about 3,000-foot elevation. 

It is difficult to distinguish between black 
cottonwood and balsam poplar. The two closely 
related species have similar appearance and 
habits. Fortunately-, the two trees have different 
ranges and seem to overlap only in the Cook Inlet 
area. The volume reported for the interior contains 
little black cottonwood, and that reported for 
coastal Alaska contains little balsam poplar. 
Balsam poplar may be the most widely distributed 
tree in the interior where it occurs as the major 
species on 2.1 million acres. In scrub form, it is 
found at higher elevations than white spruce 
(Taylor and Little 1950). It also is found at the 
western limits of tree growth, and projects farther 
north into the Brooks Range than other species. 
Best growth is reached on sandy bottoms of river 
valleys where trees 80 to 100 feet tall and 24 
inches or larger in diameter are found. Balsam 
poplar trunks are clean and straight and snake 
high-quality logs (fig. 20). 

FOREST AREA 
BY STAND-SIZE CLASSES 

Stand-size classification is one means of 
measuring the stage of development of our 
forests. This classification also may indicate 
commercial importance and the need for certain 
silvicultural practices. In contrast to the coast with 
more than 80 percent of the commercial forest 
land in old-growth sawtimber, 70 percent of the 
interior commercial forest lands contain immature 
stands: 39 percent poletimber, 26 percent 
seedlings and saplings, and 5 percent nonstocked. 
This amounts to 6.9 million acres of sawtimber, 
8.7 million acres of poletimber, 5.8 million acres 
of seedlings and saplings, and 1.1 million acres 
nonstocked (fig. 21). These young stands may 
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respond to silvicultural practices such as thinning, 
pruning, and selective harvesting (Barrett 1962), 
in contrast to coastal oldgrowth sawtimber, the 
productivity of which is best increased by 
clearcutting and encouragement of new stands. 
Coastal 

stands are being improved by commercial 
harvesting operations, but to improve interior 
stands will require an investment of labor and 
money. Present markets for interior timber do not 
encourage investment. 
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SAWTIMBER VOLUME 
Commercial forests of the interior have a total 

net sawtimber volume of 31 billion board feet. 
This amounts to an overall average of less than 
1,500 board feet per commercial forest acre, but 
the acreage classed as sawtimber averages 3,270 
board feet per acre. In total volume and volume 
per acre, interior commercial stands are inferior to 
the coastal stands. This is partly because mans- 
acres of interior forest are immature, whereas 
most coastal stands are large mature and 
overmature sawtimber. But the major differences 
lie in species composition and growth 
characteristics (related, of course, to the climatic 
and edaphic conditions) of the stands involved. 
The most common interior tree, white spruce, 
does not grow to be large. 

Quaking aspen and paper birch are short-lived 
trees and do not become large. Balsam poplar and 
black cottonwood trees become large and grow in 
stands of 30,00040,000 board feet or more per 
acre, but such stands are scarce. 
 

Interior stands are similar to some in the Lake 
States (Minnesota, Michigan, and Wisconsin) and 
compare favorably with such stands in volume 
and quality. 

 
Ninety-three percent of the interior sawtimber 

volume is in trees less than 21 inches d.b.h. (fig. 
22). The 10-, 12-, and 14-inch classes account for 
63 percent of the board-foot volume, 19, 24, and 
20 percent, respectively. The 16-, 18-, and 20inch 
classes account for 30 percent of the volume. This 
distribution by diameter classes is similar to that 
of Wisconsin, 
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where the 10-, 12-, and 14-inch classes account 
for 55 percent of the total sawtimber volume with 
33 percent in the 16-, 18-, and 20-inch classes 
(Stone and Thorne 1961). Very little of the 
volume is in trees larger than 30 inches in 
diameter; none 'were measured in the field 
sample. The southern tip of the Kenai Peninsula 
has some Sitka spruce in the 20- to 30-inch 
diameter class. Along streams, some black 
cottonwood and balsam poplar range up to 30 
inches in diameter with an occasional tree over 40 
inches. Few quaking aspen and paper birch trees 
surpass 16 inches in diameter; when they do, they 
are usually defective. 
 

Sawtimber stands contain 73 percent of the 
interior's total sawtimber volume, and 

26 percent is in the poletimber stands. Less than 
1 percent of the sawtimber volume is scattered in 
seedling-sapling and nonstocked stands. 
 

White spruce accounts for 81 percent of the 
interior's sawtimber volume (fig. 23). The only 
Sitka spruce found in the interior is located on the 
Kenai Peninsula and along the west shore of Cook 
Inlet. Nine percent of the sawtimher volume is 
black cottonwood and balsam poplar, 8 percent is 
paper birch, and 2 percent is quaking aspen. Many 
of the quaking aspen and paper birch stands (fig. 
24) are immature and should produce a higher 
proportion of sawtimber in the future. 
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Although the interior stands can produce 
good logs for lumber and veneer, these stands 
should not be thought of as potential sawtimber 
sources. The stand volumes and tree sizes 
available suggest a pulpwood economy with 
integrated plants to utilize saw logs for lumber, 
veneer, and specialty items. 
 
GROWING-STOCK VOLUME 

Because most of the interior volume is in 
small trees, stands are best described by total 
volume expressed in cubic feet, which gives a 
more accurate measure of the wood content of 
small trees. The boardfoot measure is not applied 
to softwood trees below 9.0 inches d.b.h. or to 
hardwood trees below 11.0 inches d.b.h. Even in 
sawtimber stands, much of the interior volume is 
in trees below these diameters. 
 

The total growing-stock volume in trees 5.0 
inches d.b.h. and larger is 14.25 billion cubic 
feet. Sixty-four percent of this volume is spruce, 
21 percent paper birch, 9 percent balsam poplar, 
and 6 percent quaking aspen. Aspen and birch 
comprise a higher percent of the growing-stock 
volume than they do of the sawtimber volume, 
whereas the reverse is true for spruce (fig. 25) . 

 
The sawtimber stand-size class has a total 

volume of 9 billion cubic feet in merchantable 
trees 5.0 inches d.b.h. and larger, averaging 
1,326 cubic feet per acre. This is more than 15 
cords per acre, equal to or above the average 
volume available in sawtimber stands of many 
Eastern States. However, 40 percent of the 
volume in the sawtimber stand-size class is in 
poletimber trees. 

 
The poletimber stand-size class has a total of 

5 billion cubic feet, 35 percent of the total 
growing-stock volume (fig. 26). These stands 
average 576 cubic feet (about 7 cords) per acre. It 
is likely that in Wisconsin, and perhaps other 
States as well, many of these stands would be 
considered operable for pulpwood. There, a 
managed stand is considered operable if the trees 

marked for cutting amount to at least 3 cords per 
acre (Stone and Thorne 1961). Wisconsin, of 
course, has the advantage of good road networks 
for access. 
 

Poletimber trees in all stand-size classes 
comprise 58 percent of the total growingstock 
volume with the remaining 42 percent being 
sawtimber (fig. 27). The poletimber trees are of 
the size and age that responds to forest 
management practices in other regions. If 
properly protected and managed, they can 
produce much greater volumes in future stands. It 
is entirely possible, however, that future 
management and economics research might 
indicate that some stands should be managed on a 
pulpwood or poletimber rotation. This might 
result, for instance, from a better understanding of 
the relationship between permafrost and tree 
growth. 
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LOG QUALITY AND TREE DIAMETERS 
A system of grading hardwood logs for 

sawing into standard factory lumber (Vaughan et 
al. 1966) was used to estimate the quality of 
paper birch, balsam poplar, and black cottonwood 
stands. Although the grading rules do consider 
other factors than diameter, the distribution of 
volume by tree diameter classes served well to 
describe quality for interior Alaska. To qualify 
above log grade 3, a hardwood log must have a 
top diameter inside the bark of at least 11 inches. 
Allowing for bark thickness, the outside diameter 
would be approximately 12 inches. Hardwood 
trees will taper about 1 inch from the d.b.h. 
measurement to the top of the first 16foot log. 
Thus, only trees 15 inches d.b.h. and larger can 
have logs that qualify for grade 1, and trees down 
to 13 inches may have a log that qualifies for 
grade 2. 

 
Paper birch. - Thirty-four percent of paper 

birch sawtimber-size trees were large enough to 
evaluate higher than log grade 3. Log grade 3 
accounted for 84.5 percent of the paper birch 
sawtimber volume. An additional 1.4 percent of 
the volume was poorer than grade 3 but still 
merchantable for local use. The desired logs - log 
grades 1 and 2 - comprised 5.2 and 8.9 percent of 
the sawtimber volume, respectively. 

 
One mill study has been made in Alaska to 

determine the lumber recovery of standard 
hardwood lumber grades that may be expected 
from graded paper birch logs.4 The results 
indicate that grades 1, 2, and 3 paper birch logs 
may be expected to yield 63, 49, and 24 percent, 
respectively, in No. 1 common and better lumber 
(dry tally). If we assume that this stud-, made in 
1964 near Wasilla, will apply elsewhere in the 
interior, then on the average each 1,000 board feet 
of woods-run saw logs should yield about 280 
board feet in No. 1 common and better lumber. 
Some stands, of 
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course, will yield more high-quality lumber than 
others. If the objective of an operator should be to 
harvest only grade 1 and 2 logs, it would be 
necessary to search many acres to obtain an 
appreciable supply. Usually only butt logs are of 
high quality, so selective harvesting would cause 
many grade 3 logs to be cut and left in the woods. 
 

Cutting operations to supply the current 
market for birch logs result in deterioration of the 
stands. Only the best trees and logs are harvested. 
The landowner has no alternative. Either he sells 
the timber on terms that' meet the demand or he 
doesn't sell it. To remove the remaining 
low-quality trees and restore the stand to a 
favorable growing condition would require a 
considerable investment on the part of the 
landowner. 

 
Quaking aspen. - Specifications prepared for 

the Lake States (Zasada 1948) were used to 
estimate aspen quality. By these criteria a 
minimum-sized sawtimber tree (11.0 inches 
d.b.h.) might have grade 1 and 2 logs. 

 
Although aspen does not become a large tree 

in Alaska, it does grow clear and straight. The 
inventory placed 35.7 percent of the aspen 
sawtimber volume in grade 1 logs, 17.9 percent 
in grade 2, 46.0 percent in grade 3, and 0.4 
percent in grade 4 or local use. Thus, over 50 
percent of the aspen sawtimber volume is in 
grade 1 and 2 logs, a sharp contrast to the 
situation in Michigan where 99 percent of the 
aspen sawtimber is in grade 3 or poorer logs 
(Findell et al. 1960). 

 
Balsam poplar and black cottonwood- 

A reliable breakdown of volume by log grades 
could not be made for these species from the 
initial study because too few trees were obtained 
in the sample. However, a quality estimate is 
available for these species from a recent intensive 
study of the Susitna Valley. Preliminary findings 
of this study show 14 percent of the net saw-log 
volume of merchantable trees in log grade 1, 25 
percent in log grade 2, 57 percent in log grade 3, 
and 4 percent in local use logs. 
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Because most of the good stands of balsam 
poplar and black cottonwood are in the Susitna 
Valley drainage, it would be improper to apply 
these percentages to the total interior volume of 
these species. However, the percentage of volume 
in grade 1 and bade 2 logs (39 percent combined) 
indicates that cottonwood grows well in interior 
Alaska. In fact, the better stands appear to 
compare favorably with good cottonwood stands 
along the Missouri River drainage. An Iowa 
report (Thornton and Morgan 1959) shows that 48 
percent of the cottonwood (eastern and swamp 
cottonwood) of that State is in grade 1 and 2 logs. 

 
Although it is difficult to distinguish black 

cottonwood from balsam poplar, black 
cottonwood has higher strength properties and 
appears to be the better saw-log tree. In the 
interior, black cottonwood occurs only along the 
lower Susitna Valley drainages in the Cook Inlet 
area. 

White spruce. - The specifications used to 
estimate the quality of spruce were those of the 
Northern Hemlock and Hardwood Association 
(1947). Grade 1 logs must be 16 inches or larger 
and grade 2 logs at least 12 inches in diameter. In 
addition, a grade 1 log must be 75 percent clear 
on each of three faces, whereas a grade 2 must be 
50 percent clear on three faces or 75 percent clear 
on two faces. Because white spruce generally is a 
small tree with many limbs (fig. 28), most trees 
could not qualify for high-quality logs. 
Twenty-nine percent of the sawtimber trees were 
large enough to consider for at least a grade 2 log. 

 
The results show 1.3 percent of the 

sawtimber volume in grade 1 logs; 2.1 percent, 
grade 2; 72.9 percent, grade 3; and 23.7 percent 
was less than 50 percent sound, but would be 
suitable for some local uses. 
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 GROWTH ESTIMATES 
All forest area classified as commercial will 

produce at least 20 cubic feet of -wood per acre 
annually in poletimber and sawtimber trees that 
would be merchantable if a market existed. The 
field sample was too restricted to give a good 
indication of the upper productivity rating, but we 
believe that there is very little area, if any, 
producing more than 50 cubic feet per acre 
annually. Based on an analysis of radial growth 
measured on increment cores, the interior 
commercial stands produce a total of 212 million 
cubic feet annually. 

 
However, average cubic -foot growth per acre 

amounts to less than half the productivity (20 
cubic feet, mean annual increment) expected on 
commercial forest land. Stocking on 64 percent 
of the commercial forest land was rated from 10 
to 70 percent. Most of the interior forest land is 
producing far below capacity. 

 
Sawtimber growth averages about 30 board 

feet per acre annually. However, most of the 
board-foot growth occurs in sawtimber and 
poletimber stands which have an average annual 
growth, respectively, of 56 and 32 board feet per 
acre. 

A study of well-stocked stands (Gregory and 
Haack 1965) shows that birch stands at age 90, 
site index 55, will produce about 2,800 cubic feet 
per acre in trees 4.5 inches d.b.h. and larger. 
Aspen with the same site index will produce the 
same volume in about 70 years. 

 
TIMBER LOSSES AND RISKS 

The apparent enemy of the interior forests is 
fire. During some periods, fire losses have 
averaged more than 1 million acres a year. Fires 
which destroy such large areas usually occur in 
remote regions and are difficult to fight. Often 
weather changes extinguish fires before ground 
crews can do the job. Accurate information 

concerning the total area burned, the types of 
vegetation destroyed, the amount of timber killed, 
and other damage appraisal information has been 
difficult to obtain. 
 

In recent years, the Bureau of Land 
Management has greatly improved its fire fighting 
organization in Alaska and has reduced losses 
from fire. Fires are usually detected when small 
and are reached rapidly by road units and 
smokejumpers. Larger fires occur usually in 
remote areas, primarily in high country where 
little commercial forest land is found. From a 
1964 study" of fires during one recent 5-year 
period, it appears that most of the .forest area now 
being burned is of noncommercial quality. Fires 
that start in tow vegetation usually burn rapidly 
over the brush, grass, moss, and lichen fuels but 
tend to slow down when they enter better stands 
of timber where ground fuels are generally green 
and wet. The study showed that some fires went 
out upon entering commercial stands. After 
burning, commercial forest land regenerated 
satisfactorily to commercial tree species. There is 
even evidence that some noncommercial forest 
areas have regenerated to commercial stands after 
being burned. Apparently this may happen when 
fire removes the insulating layers of moss and 
duff, resulting in warmer soil and lowering of the 
permafrost zone. 

 
Although the study showed that fire damage 

to commercial forests was light, this does not 
imply that damage to other vegetative types was 
light. On the contrary, many acres of lichen and 
tundra ranges have been destroyed or seriously 
damaged. 

 
 5Unpublished report of the Institute of Northern Forestry, Juneau, 
Alaska. 
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Less spectacular than fire, but perhaps more 
destructive, are the diseases that attack the interior 
trees. A 1957 study showed that 37 percent of 
white spruce, 47 percent of paper birch, 78 
percent of balsam poplar and cottonwood, and 82 
percent of quaking aspen trees had decay in the 
merchantable stem (fig. 29). Much of this decay 
entered through fire scars and should be charged 
against the past fire record. The inventory shows 
that 6.6 percent of the gross volume of live trees 
is in trees with so much decay that they are 
classified as rotten cull trees and 0.6 percent is in 
sound cull trees. Although a high percentage of 
the live trees have some rotten defect, over 90 
percent of the trees are merchantable. Rotten 
defects in merchantable trees account for about 3 
percent of the cubic -foot and 18 percent of the 
board-foot volume, a loss of 1,360 million cubic 
feet and 8 billion board feet. 

 
A 3-percent loss due to rot may appear to be 

relatively small, but what begins as a small defect 
in young trees becomes greater as the trees reach 
sawtimber size and maturity. Rot almost always 
reduces quality. Rot in the center of a log, 
although amounting to a very small percentage of 
the total volume, may make it impossible to hold 
the log on a lathe and thus mean the difference 
between a rotary veneer log and just another log 
for the sawmill. 
 

Tree mortality, to some extent, describes the 
present stage of development of most interior 
stands. The mortality of sawtimber-size trees 
averages 6.4 board feet per acre annually, but the 
annual loss of all trees 5.0 inches d.b.h. and larger 
amounts to 3 cubic feet per acre. Most of the 
mortality, then, is in poletimber. Many young 
interior stands are dense, tending to be 
overstocked. The mortality figure shows that a 
natural thinning process is taking place in the 
poletimber stands. 

ALLOWABLE CUT 
Determination of allowable cut require: good 

knowledge of ownership and management 
objectives as well as knowledge of resource and 
productivity levels. Ownership status and land 
management objectives for the interior are so 
uncertain that any allowable cut estimate must be 
tentative. 

 
If the commercial forest area as surveyed 

could be sustained and managed for timber 
production on a pulpwood economy, the 
estimated allowable annual cut on a 100-year 
rotation, by the Kemp formula,'' would be about 
858 million cubic feet. This would amount to an 
annual supply of about 4.5 million cords of 
pulpwood. By comparison, in 1963 the Lake 
States region (Michigan, Minnesota, and 
Wisconsin) cut about 3.7 million cords of 
pulpwood (Horn 1964). This pulpwood was 
supplied to 54 pulpmills, 49 of them in the Lake 
States region. Approximately 2 cords of wood are 
required for each ton of pulp production. Thus, a 
500-tons-per-day plant would require about 
350,000 cords annually. If the present commercial 
forest area is continued, interior Alaska could 
sustain at least 10 pulpmills of the 
500-tons-per-day class. 
 

Of course, the interior wood-using economy 
need not be built entirely on pulpwood production 
and use. The equivalent annual allowable cut of 
sawtimber amounts to 900 million board feet. 
Manv uses of the sawtimber might be developed 
and integrated with a pulpwood harvest. 
 

There are 83.3 million acres of 
noncommercial forest land which can meet some 
of the wood needs. Within the noncommercial 
class are 4.6 million acres now producing 
between 15 and 20 cubic feet of wood annually. 
These 4.6 million acres have a total 
growing-stock volume of 1.1 billion cubic feet. 
Included in this growing stock are 2.8 billion 
board feet of sawtimber. 

 
 For basic Kemp formula, see “Appendix, “p.57. 
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It is not likely that the allowable cut will be 
harvested in the interior for many years. The total 
volume of wood available is more than adequate 
for important industrial uses, but many economic 
problems must be overcome before the stands 

TIMBER PROCESSING 
AND MARKETING 

Wood-using industries of Alaska harvested 
398 million board feet of logs in 1961 (Bones 
1963) for a stumpage return of about $1 million. 
After primary processing, the total end-products 
value was estimated to be $48 million (Rogers 
and Cooley 1962). Ninety-nine percent of the log 
volume was obtained from coastal forests. Even 
more specifically, the National Forests of the 
coastal region provided 96 percent of the log 
volume. Other public lands provided about 3 
percent, and less than 1 percent came from private 
ownerships. Western hemlock accounted for 53 
percent of the cut and Sitka spruce 46 percent. By 
1964, the timber harvest had increased to about 
464 million board feet (Scribner log rule) valued 
at more than $63 million (Alaska State 
Development Corporation 1965). Few changes 
took place, however, in the source of supply and 
use patterns between 1961 and 1964. Chiefly, the 
existing plants increased their output. 
 

Although scattered cutting operations have 
been going on since Russia owned Alaska, 
substantial use of Alaska's forests is just 
beginning (fig. 30). Choice Sitka spruce logs 
were harvested and exported for airplane stock 
during the First and Second World Wars, but 
installation of the first important 
wood-processing plant in Alaska did not occur 
until 1954. At that time, the Ketchikan Pulp Co. 
began operation with a 525-tons-per-day plant at 
Ward Cove near Ketchikan. A second mill, the 
Alaska Lumber & Pulp Co., began operating at 
Sitka in 1959 with a plant 

can be utilized. To use the interior stands will 
require more and better markets, the development 
of more efficient wood-handling equipment than 
is now in use, more roads, an experienced labor 
force, and efficient export facilities. 

pacity of 460 tons per day (fig. 31). These two 
plants used 79 percent of the wood harvested in 
Alaska in 1961. The present combined capacity of 
these two plants has increased to 1,100 tons per 
day (U.S. Forest Service 1965b). As a result of a 
timber sale made late in 1965 by the Forest 
Service, a third pulpmill may be installed by 1971 
increasing the pulp-producing capacity by about 
50 percent. 
 

In addition to the pulpmills, there were 87 
sawmills, 1 preservative plant, and 2 house-log 
plants in Alaska in 1961. Only 67 of the sawmills 
were active. They were distributed as follows: 

Some reduction in the number of sawmills 
seems to be taking place; the Alaska Branch of 
Forestry reported 57 sawmills in 1966 (Alaska 
1966). 

 
The coastal sawmills cut about 70.5 million 

board feet of lumber in 1961, 96.8 percent of the 
total lumber production in the State. Although the 
interior has more sawmills, most are small, 
portable, and operate erratically to supply local 
community needs (fig. 32). These interior 
sawmills operated at about 10 percent of their 
rated capacity in 1961, whereas coastal mills 
operated at about 74 percent capacity. 
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Alaska's wood-using industries depend upon 
export market;. In 1961, the wood products were 
distributed as follows: 

All of the pulp was exported, 56 percent to 
foreign markets and 44 percent to other States. 
About 65 percent of the lumber production was 
exported also. 
 

Japan continues to be the most important 
foreign market for Alaska's products, receiving 
76 percent of the total exports in 1962, 82 percent 
in 1963, and 89 percent in 1964. Wood products, 
primarily pulp and lumber, with a value of 
$29,708,000, amounted to 83 percent of the total 
Alaskan export in 1964. Wood products export 
increased 43 percent over 1962 export, whereas 
Alaska's total export increased 12 percent in the 
same period. Pulp exports increased 30 percent in 
1964 over 1962 and accounted for 82 percent of 
the export value of wood products (Alaska 
University 1965). 

 
In the coastal area, the hemlock-spruce stands 

are clearcut, primarily to supply the two 
pulpmills. The best Sitka spruce logs are often 
sorted from the rafts and either traded or sold to 
the sawmills. Most of these logs are cut into cants 
for export (fig. 33). A relatively small volume of 
standard lumber grades is produced for local 
markets. The cants are graded in various export 
grades and shipped to Japan. Fifty-seven percent 
of Alaska's lumber production went to Japan in 
1961 and an even higher percentage since then. 

 
Timber sale contracts made by the Forest 

Service require primary manufacture of western 
hemlock and Sitka spruce logs in Alaska. This 
policy, supporters contend, is responsible for the 
two pulpmills and several sawmills in Alaska. 
However, because there is no market for cedar 
logs in Alaska (fig. 34), the better logs are 

exported to Japan rather than left in the woods. 
Whether a local market exists or not, good forest 
management requires that cedar and other minor 
species be cut to provide a favorable seedbed for 
the regeneration of spruce and hemlock. 
 

Alaska's pulpmills and sawmills are primary 
manufacturing plants. Most of their output must 
be further processed in secondary plants to obtain 
products wanted by consumers. Alaska lacks the 
dry kilns, planning mills, millwork plants, 
papermills, and plywood plants that could 
prepare more local timber for local use. The pulp 
matte leaves Alaska to be manufactured into 
rayons, plastics, and the multitude of paper 
products that eventually reach the consumer 
market. 

 
For some time to come, any substantial 

industrial development in Alaska, whether 
primary or secondary processing, must be tied to 
export markets. Alaska's population dictates this. 
In 1960, the total population was 226,167 - only 
0.4 inhabitant per square mile. Anchorage, the 
largest city-, had a population of 44,237. In 1962, 
the per capita consumption of lumber in the 
Nation was 200 board feet. If Alaskans use 
lumber at about the same rate, one modern, 
efficient sawmill could meet Alaska's needs. Per 
capita consumption of plywood and veneer in the 
United States was 64 square feet in 1962 - or two 
4x8-foot sheets of 3/8-inch-thick plywood. The 
output of one plywood plant could supply 
Alaska. The manufacturer of almost any product 
must cope with the problem of a local market too 
small to justify the construction of a plant that 
can compete with production from other States. 

 
Because of higher production costs in 

Alaska, any industry dependent on a local market 
may be vulnerable. Local producers of poultry 
and dairy products find it difficult to compete 
with products from Seattle. The wood 
preservative plant that began operation in 1961 
closed in 1963 because its chief market, railroad 
crossties for the Alaska Railroad, was lost to a 
competitor in the Seattle area. 
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Until pioneering ventures in Alaska are 
established and competitive, it may be necessary 
and desirable to protect and encourage them in 
some manner, Many new ventures have failed in 
Alaska, and this discourages other investors from 
trying. Reasons for failure can he traced to such 
things as poor management, lack of experience, 
undercapitalization, inadequate market research, 
high production costs, high marketing costs, 
inefficient and unsuitable equipment, and 
insufficient knowledge of available resources. 
Timber industries in the coastal region hale 
obtained their stumpage at a minimum cost of $2 
and $3 per thousand board feet, but prices are 
increasing. Average stumpage rates ranged from 
$2.56 in the first quarter of 1960 to $4.63 in the 
last quarter. Stumpage rates have been 
considerably lower than the price of similar 
stumpage in Oregon and Washington, but what 
appears to be an advantage in stumpage price is 
offset by higher logging, transportation, and 
milling costs. 

 
The transportation problems of Alaska are 

important and complex. Weans of moving 
products between Alaska and outside markets are 
limited. Shipments originating on the Alaska 
Railroad must transfer to trucks or waterborne 
vessels to reach outside markets. Truck 
shipments can travel the long Alaska Highway or 
transfer to ocean vessels and barges. Some forest 
products are shipped by rail barge to Prince 
Rupert, British Columbia, where the sealed cars 
continue by rail to United States markets. The 
Jones Act requires that American ships carry all 
products between American ports. This act, 
written with the national interest in mind, is 
believed by some Alaskans to be discriminatory 
locally. Those taking this view believe that lower 
rates might be obtained for Alaska by allowing 
ships of some other countries to compete. Such 
competition would favor Alaska by reducing the 
cost of imported goods as well as export costs, 
thereby reducing costs of production in Alaska 
which, in turn, would make it possible to export 
goods to the 

west coast markets at more competitive prices. 
Perhaps the steady increase of Alaskan exports to 
Japan may be attributed, in part at least, to lower 
shipping costs on Japanese ships. 
 

Local communities and regions benefit greatly 
from manufacture of logs into products and from 
a diversified industry. During 1964, the logging, 
sawmilling, and pulp manufacturing activities in 
Alaska employed about 2,400 men (Alaska State 
Development Corporation 1965). This amounted 
to an average of 5.17 employees for every- 
million board feet of logs processed. About half 
of this employment was used in the conversion of 
the logs into green lumber and pulp (U.S. Bureau 
of Census 1963). Additional labor inputs that 
Alaska might strive for are indicated by the 
following: 

Very little lumber processing in Alaska goes 
beyond the green stage. By carrying the 
processing to dry lumber and to remanufacturing 
stages, another 10 men could be employed for 
each million board feet of lumber used. Some 
logs go into lumber and pulp that might be 
utilized fox- veneer and plywood. Veneer and 
plywood plants could provide employment for 
another eight risen for every million board feet of 
logs used. 
 

Although the two pulp plants have made 
important changes in the economy of southeast 
Alaska, a sufficient timber resource exists for 
much more development and a much more 
diversified industry. 
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APPENDIX 

FOREST SURVEY METHODS 

Coastal Alaska 
This region was divided into seven units and 

inventoried in the following order: 

These are administrative units recognized by 
Region 10 of the U.S. Forest Service. Each unit is 
further subdivided into administrative blocks for 
summary tables, but sampling was by the unit. 
Commercial forest lands outside these units were 
not inventoried at the same intensity (for sampling 
intensities see table 26). In some instances, the 
land and cover types of areas outside these units 
were determined by interpretation of aerial 
photos, and the average volume-per-acre 
estimates for adjacent units were applied. 
 

Area estimates. - A point sampling technique 
on 100-percent aerial photo coverage was used to 
obtain the area statistics. Sample plots were 
systematically located on the effective portion of 
vertical photographs. 

 
Each photo plot was stereoscopically 

examined and classified as forest or nonforest. 
The classification for each photo plot was 
determined on the basis of the 10-acre area 
immediately surrounding the plot. Next, the 
forest plots were classified as commercial or 
noncommercial. Finally, the commercial forest 
plots were stratified by accessibility, forest type, 
stand-size, and density classes. The classified 
plots for each block were then summarized by 
stratum. 

To determine the accuracy of the office photo 
classification a sample of photo plots was 
checked in the field. A predetermined number of 
photos was selected at random, and all of the plots 
on each photo, called a cluster, were examined. 

 
Volume estimates. - Some photo plots 

classified as commercial forest land were 
randomly selected for field examination. At the 
field locations, survey crews collected such data 
as species, diameters, merchantable heights, 
defect, mortality, stand-size class, forest type, 
etc., on three plots, each one-fifth acre in size at 
2-chain intervals. 

 
Sufficient plots were selected at random to 

attain a specified level of statistical accuracy. The 
survey was designed for maximum efficiency in 
estimating total volume to meet the requirements 
of the Timber Management Division of Region 10 
and the Forest Survey. 

 
Accuracy of the estimates. - Errors which 

affect the accuracy of the area and volume 
estimates in this report may arise from two 
sources: 

 
1. Nonsampling errors. - These are human 

mistakes in judgment, measurement, 
recording, or arithmetic. There is no 
practical method of finding out just how 
often such errors occur. These errors are 
kept to a minimum, however, by a 
diligent effort to maintain a high degree 
of accuracy in the collection and 
compilation of data and by closely 
checking all phases of the work. 

 
2. Sampling errors. - These errors arise 

from using sampling procedures rather 
than making a 100percent inventory. 
These errors can be measured. They are 
the only measurable errors involved in 
computing the reliability of the estimates. 
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Computed sampling errors of forest area 
estimates for the major coastal units studied are 
as follows: 

An additional 271,000 acres of commercial 
forest land has been estimated by photo 
interpretation and included in the appendix tables 
for coastal Alaska. No sampling error- can be 
computed for this area estimate. 

 
Computed sampling errors of volume 

estimates of growing stock for the major coastal 
units studied are as follows: 

Each survey unit was sampled separately, and 
sampling error was computed for the total area 
and total volume estimates of each. As these total 
estimates are subdivided in the various tables to 
give values by stand-size class, forest type, 
diameter class, species, etc., each further 
breakdown becomes less accurate. 

Inferior Alaska 
This region was divided into 10 units (fig. 35) 

including a gross area of about 229 million acres. 
Areas outside the boundaries of these units are 
beyond the limits of tree growth and were not 
inventoried. 

 
Aerial photography suitable for forest 

inventory purposes was not available for interior 
Alaska. Strip photography at a scale of 1:5,000 
was flown at 30-mile intervals across the 
prevailing drainages. A special study was made 
to determine the type of film that would result in 
the most desirable prints for photo interpretation, 
and infrared film exposed with a minus blue filter 
was chosen. This photographic project was 
completed in 1960 and resulted in about 11,000 
miles of flight lines and 31,000 photographs. 

 
A triple-sample technique was used to 

determine area and volume. The first sample 
consisted of interpretation of a 1/2- plot located 
near the center of each aerial photo. The second 
sample consisted of an air check of 
approximately 10 percent of the photo plots. The 
third sample was drawn from the air-checked 
plots, and the plots drawn were examined and 
measured on the ground. 

 
Area estimates. - Land and forest classes 

were interpreted for the 1/2-acre plot on each of 
the aerial photos. The proportion of land and 
forest in the various classes was adjusted by the 
air-check observations. Area estimates are the 
product of these proportions applied to the total 
area in each unit. 

 
Volume estimates. - Gross timber volume 

estimates were made fox- each forest location 
using aerial photo stand volume tables. These 
tables are based on species, stand height, and 
density. Correction factors were computed for 
each photo interpreter based on ground plot 
measurements of stand height and density. Total 
gross volume estimates are the product of area in 
the various classes and the adjusted average 
volumes per acre developed from the photo plots. 
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Net volumes were obtained by making 
deductions at the field locations. These 
deductions were averaged by species and stand 
classifications and applied to the gross volume 
estimates. 

 
The sample. - The number of locations 

studied on photos, from air observation, and by 
ground measurement were as follows 
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DEFINITION OF TERMS 

COASTAL ALASKA 
 
Land Use Classes 

Forest land. - Includes (a) lands that are at 
least 10 percent stocked by trees of any size and 
capable of producing timber or other wood 
products, or of exerting influence on the climate 
or on the water regime; (b) land from which trees 
have been removed to less than 10-percent 
stocking, and which has not been developed for 
other use. (Forested tracts and islands of less than 
10 acres and isolated strips of timber less than 120 
feet wide are excluded.) 

 
Commerical - Forest land which is (a) 

producing or capable of producing usable 
crops of industrial wood (will net a 
minimum of 8,000 board feet per acre, 
International 1/4-inch rule) ; (b) 
economically accessible now or in the 
foreseeable future; and (c) not withdrawn 
from timber utilization. 

 
Noncommepcial. - Forest land incapable of 

producing usable industrial wood 
because of adverse site conditions or 
withdrawn for specified purposes. 

 
Unproductive. - Noncommercial forest land 

which does not no«• support or will not 
produce a minimum of 8,000 board feet 
per acre. 

 
Productive. - Forest land capable of 

producing usable crops of industrial 
wood, but withdrawn for specified 
purposes through statute, ordinance, or 
administrative order. 

Nonforest land. - All land not qualifying as 
forest land. Includes land which has never 
supported forest growth; land from which the 
forest has been removed to less than 10-percent 
stocking and has been developed for other use, 
such as agricultural, residential, or industrial; all 
land in thickly populated urban and suburban 
areas; and water areas under 40 acres classified 
by the Bureau of the Census as land. Glaciers, 
icefields, marshland above mean high tide, 
permanent brush fields, muskegs less than 10 
percent stocked to trees of any size, and barren 
mountain tops are examples of lands which have 
never supported forest growth. 

 
 
Forest Types 

Forest types are classified on the basis of the 
species or species group that accounts for the 
major portion of the stand in terms of net 
board-foot volume for sawtimber, cubic -foot 
volume for poletimber, and number of trees for 
seedling-sapling stands. 
 

Sitka spruce. - Forests in which 
 Sitka spruce is predominant. 

 
Hemlock-Sitka spruce. - Forests in which 

50 percent or more of the stand is 
western hemlock but in -which Sitka 
spruce makes up 30 to 49 percent of 
the stand. 
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Hemlock. - Forests predominantly -western 
hemlock except when Sitka spruce 
comprises 30 to 49 percent of the stand. 

 
Hardwood. - Forests predominantly 

cottonwood or red alder, singly or in 
combination. 
 
 

Tree and Stand Classes 
Sawtimber trees. - Live trees of commercial 

species at least 11.0 inches d.b.h. with at 
least 25 percent of their gross board-foot 
volume free from rot or other defect and 
that contain at least one merchantable 
saw log. 

 
Merchantable saw log. - For softwoods, 

not less than 16 feet long and 
contains a minimum of 20 board feet, 
between a stump height equal to 
d.b.h. but not exceeding 41/2 feet and 
a merchantable top equal to 40 
percent of d.b.h., except in the case of 
small trees where the minimum top is 
6 inches. 

 
For hardwoods, not less than one 
8-foot log to a minimum top of 8 
inches d.i.b. for small trees and 40 
percent of d.b.h. for large trees. After 
deductions for defect, a saw log must 
contain a net scale of at least 33-1/3 
percent of the gross. 

 
Upper stem. - The section of the bole or 

main stein of a sawtimber tree from 
the merchantable top to a minimum 
top diameter of 4.0 inches inside the 
bark. 
 

Poletimber trees. - Live trees 5.0 inches to, 
but not including, 11.0 inches d.b.h. These 
trees are of sufficiently good form and 
condition to indicate that they will grow 
into merchantable sawtimber trees. 

 
Sapling and seedling trees. - Live trees of 

commercial species less than 5.0 inches 
d.b.h. and of sufficiently 

good form and vigor to indicate that they 
will grow into merchantable sawtimber 
trees. 
 

Growing-.stock tees. - All lire trees, except 
cull trees, of commercial species. 

 
Cull trees. - Live trees 5.0 inches d.b.h. and 

over that do not qualify as sawtimber or 
poletimber trees due to poor form, 
limbiness, rot, or other defect. 

 
Rotten cull trees contain excessive 

decay. 
 
Sound cull trees have excessive crook, 

sweep, or large limbs. 
 

Salvable dead trees. - Standing, dead, 
sawtimber-size trees containing at least 
one merchantable saw log having sound 
volume equal to at least 50 percent of the 
gross volume in the tree. 

 
Mortality trees. - Trees 5.0 inches d.b.h. and 

larger which died of natural causes and 
were not cult trees at the time of death. 

 
Sawtimber stand. - Forest stands in which the 

minimum volume for coniferous types is 
8,000 net board feet (Scribner) per acre in 
growing-stock trees 11.0 inches d.b.h. and 
larger. For hardwood sawtimber stands the 
minimum volume is 4,000 net board feet 
(,Scribner) per acre. 

 
Old-growth. - Sawtimber stands in which 

the majority of volume is in sawtimber 
trees more than 150 years of age. 

 
Young-growth. - Saw timber stands in 

which the majority of volume is in 
sawtimber trees less than 150 years of 
age. 

 
Poletimber stand. - Stands failing to meet the 

sawtimber stand specification, but at least 
10 percent stocked with poletimber and 
larger growing-stock trees, and with at 
least half the minimum stocking in 
poletimber trees. 
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Sapling owl seedling stand. - Stands not 
qualifying as either sawtimber or 
poletimber, but having at least 10-percent 
stocking of trees of commercial species 
and with at least half the minimum 
stocking in seedlings and saplings. 

 
Nonstocked and other areas. - Commercial 
forest land less than 10 percent stocked with 
growing-stock trees. 
 
 

Volume Classes 
Sawtimber volume. - The net volume in board 

feet, International 1/4-inch rule, of 
merchantable saw logs in live sawtimber 
trees of commercial species. 

 
Growing-stock volume. - The net volume in 

cubic feet of sound wood in live sawtimber 
and poletimber trees of commercial 
species from the stump to a minimum 
4.0-inch top inside the bark. 

 
Total volume. - The net volume in cubic feet 

of sound wood in live and salvable dead 
sawtiinber and poletimber t5 trees and in 
sound and rotten cull trees of commercial 
species from the stump to a minimum 
4.0-inch top inside the bark. Included is 
the volume of hardwood limbs on 
sawtimber trees to a minimum diameter of 
4.0 inches inside the bark. 

 
 
Log Grades 

Sample western hemlock and Sitka spruce 
trees were graded in 16-foot log lengths. 
However, when any 12- or 14-foot section of a 
log was better than the entire log, the grade of the 
shorter section was given to the entire log. 

 
The rules used were from the January 1954 

edition of Official Log Scaling and Grading 
Rules for the Puget Sound, Grays Harbor, 
Southern Oregon, and Northern California 
Bureaus. 

Abbreviations Used 
DBH or d.b.h. - Abbreviation for diameter at 

breast height. This measurement is taken 4 
1/2 feet above the ground on the uphill 
side of the tree. 

d.i.b. - Abbreviation for diameter inside the 
bark. This measurement may be taken at 
any specified location. 

d.o.b. - Abbreviation for diameter outside the 
bark. This measurement may be taken at 
any specified location. 

2-inch diameter class. - If the classes are 
expressed as 6, 8, 10 inches, etc., this 
means that the diameters included are from 
5.0 through 6.9, 7.0 through 8.9, 9.0 
through 10.9, etc. 

 
 

Stocking Classes 
Stocking is a measure of how effectively the 

area is being utilized by growing stock. No 
stocking measure was assigned to oldgrowth 
stands. For young-growth stand,, ocular estimates 
were made of the crown cover of sawtimber trees 
on the 40 acres surrounding each plot location. 
The stocking of poletimber, saplings, and 
seedlings was based on the number of stems per 
acre. The following classes and guides were used 

Saplings and seedlings. -- Stocking was 
measured on ten 4-milacre circular plots. Two or 
more established saplings or seedlings were 
required to stock a 4milacre plot. Stocking of the 
area was determined by the number of 4-milacrc 
locations that were stocked. Thus, if six of the ten 
4-milacre locations were stocked, the area eras 
judged to be 60 percent stocked. 

 



 

 

 

Volume Measurements 
Board foot. - Aboard 1 foot long, 1 foot wide, 

and 1 inch thick. The bark is usually 
eliminated from this measurement. In 
practice, the working unit is 1,000 board 
feet and may be abbreviated to 11I bd. ft., 
M.B.M., or MBF. 

 
Cubic foot. - A cube 12, inches on a side. The 

cubic-foot volume of a log or tree is 
commonly computed by Smalian's formula 
(Bruce and Schumacher 1950). 

 
International '/4-inch log rule. - A rule used 

to determine the log volume in board feet 
(Bruce and Schumacher 1950). 

 
 

Allowable Cut 
"The volume of wood which can be cut under 

management for a given period of time" (Society 
of American Foresters 1908). 

 
A number of formulas are available to make 

this estimate. The Kemp formula is easy to apply 
with the kind of inventory data available. Usually 
this formula is applied to areas in which there is a 
surplus of timber beyond rotation age. The 
objective is to determine the cut that will achieve 
an approximately equal distribution of area by age 
or stand-size classes within a rotation. 

INTERIOR ALASKA 
 

Only definitions that differ from coastal 
Alaska are repeated. 
 
Land Use Classes 

Forest land. - Same as for coastal Alaska 
except that 1 acre was the minimum area 
classified. 

 
Commercial. - Forest land which is 

producing or capable of producing crops 
of industrial wood, in excess of 20 cubic 
feet per acre of annual growth, and not 
withdrawn from timber utilization. 

 
Noncommercial. - Same as for coastal 

Alaska. 
Unproductive. - Forest land incapable of 

producing 20 cubic feet per acre of 
annual growth in industrial wood. 

 
 
Forest Types 

Classified by the predominance of one or 
more species; based on gross boardfoot volume 
for sawtimber stands, cubic foot volume for 
poletimber stands, and crown cover in seedling 
and sapling stands. 

 
Spruce. - Spruce, usually white spruce, 

accounts for 50 percent or more of the 
volume or crown cover. Associated 
species are black spruce, paper birch, and 
balsam poplar. 

 
Birch. - Paper birch accounts for 50 percent 

or snore of the volume or crown cover. 
Associated species are quaking aspen, 
white or black spruce, and balsam poplar. 
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Aspen. - Quaking aspen accounts for 50 
percent or more of the volume or crown 
cover. Associated species are white or 
black spruce, and paper birch. 

 
Poplar. - Balsam poplar accounts for 50 

percent or more of the volume or crown 
cover. Associated species may be white 
spruce and paper birch. 

 
 

Tree and Stand Classes 
Sawtimber trees. - Live softwood trees 9.0 

inches d.b.h. or larger and hardwood trees 
11.0 inches d.b.h. or larger of commercial 
species, containing at least one saw log 
and with boardfoot defect not exceeding 
two-thirds of the gross log volume. 

 
Merchantable saw log. - For hardwoods, 

the log must meet the minimum 
requirements for log grade 4 (tie and 
timber logs). For softwoods, the log 
must meet the minimum requirements 
for grade 3 logs, except that the 
minimum length is 16 feet. 

Upper stem. - The section of the bole or 
main stem of a sawtimber tree above 
the merchantable top to a minimum top 
diameter of 1.0 inches outside the bark, 
or to the point where the central stem 
breaks into limbs. 

 
Poletimber trees. - Same as for coastal 

Alaska, except that for softwoods the 
d.b.h. range is from 5.0 to 9.0 inches. 

 
Sawtimber .stand. - Stands at least 10 percent 

stocked with growing-stock trees and with 
sawtimber trees making up at least 25 
percent of the stocking. 

 
Poletimber stand. - Stands at least 10 percent 

stocked with growing-stock trees, with 
sawtimber trees making up less than 25 
percent of the stocking and poletimber 
trees plus sawtimber trees making up 50 
percent or more. 

Volume Classes 
Same as for coastal Alaska, with the 

following exceptions: 
 

1. Stump height used was 1 foot. 
 
2. Merchantable top was the point above 

which no specified grade of saw log could 
be obtained (minimum top of 6 inches for 
softwoods and 8 inches for hardwoods). 

 
3. Total volume was to a minimum 4.0-inch 

top outside bark or to the point where the 
central stem breaks into limbs. 

 
 
Log Grades 

"Hardwood Log Grades for Standard 
Lumber" (Vaughan et al. 1966) was used for 
cottonwood and birch. 

 
The log grades used for aspen were from 

"Aspen Lumber Grades and Characteristics" 
(Zasada 1948). 

 
The log grades for white spruce were taken 

from "Specifications for Log Grades of 
Hardwoods and Softwoods," issued by Northern 
Hemlock and Hardwood Association in 1947. 

 
 
Stand Age Classes 

Age was not used as a means of classifying 
interior Alaska stands. 

 
 
Productivity Rating 

Productivity rating for each field location was 
assigned in the office from an analysis of 
increment cores taken from sample trees on each 
plot. 
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ALASKA 
Tree Species 

Softwoods 
 Alaska-cedar (Chamaecyparis nootkatensis 
 
 Black spruce Picea mariana) 
 
 Lodgepole pine (Pinus contorta) 
 
 Mountain hemlock (Tsuga mertensiana) 
 
 Pacific silver fir (Abies amabilis) 
 
 Sitka spruce (Picea sitchensis) 
 
 Western hemlock (Tsuga heterophylla) 
 
 Western redcedar (Thuja plicata) 
 
 White spruce (Picea glauca) 

DETAILED TABLES 
The tables that follow have been compiled to 

show relative importance by region and the State 
total. No attempt has been made to adjust these 
regional statistics to a common year for the State 
total. They were accumulated from 1955-62. 
Large sampling errors are involved for 

Hardwoods 
Balsam poplar (Populus balsamifera) 
 
Black cottonwood (Populus trichocarpa) 
 

 Paper birch (Betula papyrifera) 
 

Quaking aspen (Populus tremuloides) 
 
Red alder (Alnus rubra) 
 
 

Species Groups  
Hardwood. - Generally, one of the botanical 

group of trees that have broad leaves, in 
contrast to the conifers. 

 
Softwood. - Generally, one of the botanical 

group of trees that in most cases have 
needles or scalelike leaves; the conifers. 

some of the smaller units included, and the 
factors of change growth, morta lity, decay, 
cutting-are not known well enough to improve 
upon the statistics as shown. 
 

If a mean date is desired, 1957 should be 
used for coastal Alaska and 1962 for the interior. 
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