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 The 1987 inventory of the forest resources of the Kenai Peninsula was designed to 
 assess the impact of the spruce beetle (Dendroctonus rufipennis (Kirby)) on the 
 timberland component of the forest resource. Estimates of timberland area, volumes 
 of timber, and growth and mortality of timber were developed. These estimates of 
 timber resource quantities were also categorized by owner. Total timberland area 
 was estimated at 482 thousand acres. Cubic volume on this timberland was estimated 
 at 1,211,577 thousand cubic feet. Timber growth and mortality were estimated at 
 9,245 and 7,958 thousand cubic feet, respectively. Detailed tables provide additional 
 breakdowns of inventory results. 
 
 Keywords: Forest surveys, timber resources (insect damage), statistics (forest),  
 Alaska (Kenai Peninsula). 
 
Summary A double sampling (two-phase) procedure was used to make estimates of area and 
 volume. The first phase interpreted 5,597 aerial-photo sample plots. The plots on 
 these photos were stratified by land class (timberland, other forest land, nonforest, 
 and water). From the 5,597 photo points, a random sample of 1,216 plots was select- 
 ed for further examination. From these, 130 were selected for visits on the ground. 
 Tree measurements were made on these 130 plots in the second phase of the sam- 
 pling to provide data for derived volume estimates. Area estimates were derived from 
 proportional distribution of photo points adjusted to ground information. 
 
 The total area of the Kenai Peninsula inventory unit is estimated at 5,215 thousand 
 acres. Forest land makes up about 1,909 thousand acres, nonforest 3,094 thousand 
 acres, and water the remaining 212 thousand acres. Of the forested acres, 482 
 thousand are timberland. The most prevalent forest type on all forest land is white 
 spruce (364 thousand acres), and then birch (154 thousand acres). Cubic volume on 
 all timberland is estimated at 1,212 million cubic feet and growth and mortality vol- 
 umes on this timberland are, estimated at 9,245 and 7,958 thousand cubic feet, re- 
 spectively. 
 
Preface Forest Inventory and Analysis (FIA) is a nationwide project of the USDA Forest 
 Service authorized by the Forest and Rangeland Renewable Resources Research 
 Act of 1978. Work units of the project, located at Forest Service Experiment Stations, 
 conduct forest resource inventories throughout the 50 States. The Pacific Northwest 
 Research Station at Portland, Oregon, has responsibility for forest inventories in 
 Alaska, California, Hawaii, Oregon, Washington, and the American Pacific Trust 
 Islands. 
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1Tables 1-22 are standard-format tables produced by FIA units 
throughout the Western United States. Tables 23-35 provide 
supplemental detailed information. 
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Introduction The Kenai Peninsula of south-central Alaska, between 148°30' and 152°00' west 
 longitude and between 59°05' and 61°05' north latitude (fig. 1) is rich in historic, 
 cultural, and physical resources. In 1778, Captain James Cook sailed up the inlet on 
 the western side of the peninsula. Shortly after Cook's expedition, Spaniards 
 mounted three expeditions in this region. Russians, already established on Kodiak  
 Island, also made many forays up Cook Inlet to the Kenai Peninsula. 
 
 Much of the cultural background of the Kenai Peninsula stems from the presence of 
 the Kenaitze people and their interaction with Chugach tribes in Prince William 
 Sound, the Koniag of Kodiak, and Russian fur traders. The Kenaitze are 
 Athabascans, of the Tanaina tribe (Pedersen and Pedersen 1983). 
 
 More recently, homesteading helped increase the non-Native population on the Kenai 
 Peninsula. Before World War II, homesteading was negligible. Although there was a 
 surge in this activity after the war due to favorable agreements for veterans, actual 
 habitation and use of the homesteads was less than expected. Of all patented or 
 entered homestead land, 59 percent was found unoccupied or abandoned by  
 mid-1955 (Johnson and Coffman 1956). Although the State of Alaska continues to 
 make lands available to the public through different land-disposal programs, home- 
 steading on the Kenai Peninsula has dwindled. Physically, the resources of the Kenai 
 Peninsula are rich and diverse. Deposits of precious metals, large salmon fisheries, 
 extensive stands of timber, and many large game mammals are a few of the 
 resources available. Also, the presence of ice-free saltwater ports at Homer and 
 Seward enhances the economic character of the region. 
 
 The Kenai Peninsula is characterized by a maritime climate. In contrast to areas 
 entirely within interior Alaska, winters are warmer, summers cooler, and precipitation 
 heavier. Precipitation, including the water equivalent of snow, is between 60 and 200 
 inches per year. Surface winds can be strong and persistent in this region, and aver- 
 age temperatures range from 5 to 60 °F (Selkregg 1974). The broad range of 
 precipitation and temperature values reflects the diverse physiographic nature of the 
 peninsula. The western half of the Kenai Peninsula is characterized by interior Alaska 
 conditions and the eastern half is, for the most part, coastal. 
 
 During summer 1987, crews working with Forest Inventory and Analysis (FIA) Alaska 
 collected data from ground plots for the field portion of the forest resources inventory 
 of the Kenai Peninsula. These data provided the bulk of the raw material needed to 
 develop estimates of different forest resource characteristics. These estimates, in 
 turn, are necessary for State and national resource planners to more effectively direct 
 resource conservation and usage activities. 
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Inventory  The estimates of area and timber volumes from the 1987 timber inventory were based 
Procedures on a double sampling (two-phase) technique (Bickford 1952). In the first phase of the 
 sampling study, 5,597 photo points were systematically distributed over 1:60,000- 
 scale aerial photographs and then interpreted. Each photo point was stratified by 
 land class (timberland, other forest land, nonforest, and water). From the 5,597 photo 
 points, a random sample of 1,216 plots was selected for further examination. From 
 these, 130 were selected for visits on the ground. Tree measurements were made on 
 these 130 plots, in the second phase of the sampling, to provide data for derived 
 volume estimates. Area estimates were derived from proportional distribution of photo 
 points adjusted to ground information. Corrected area classifications and measure- 
 ments of volume on these ground plots were the basis for the area and volume esti- 
 mates presented in this paper.           
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So that area and volume estimates could be separable into different ownership 
categories, each aerial photo point was placed in an owner class reflective of the major 
owner of the section (640 acres) of land on which the photo point fell. Relevant 
ownership information was obtained from the U.S. Department of the Interior, Bureau of 
Land Management (BLM) land title records available in Anchorage, Alaska. Proportions 
of photo points by owner were applied to area and volume estimates to provide 
breakdowns of these estimates by owner class. 
 
In the south-central region of Alaska, which includes the Kenai Peninsula, white 
spruce2 and Sitka spruce cross-pollinate to form the hybrid Lutz spruce. Identification 
of Lutz spruce from physical characteristics apparent to the unaided eye is not 
consistent. Although FIA field crews attempted this identification, it became apparent 
during data analysis that there were difficulties. Lutz spruce is more similar to white 
spruce than to Sitka spruce in its habitat; it is more commonly found growing with tree 
species such as birch that are common associates of the white spruce forest type. For 
this reason, estimates of resource attributes relevant to Lutz spruce were grouped with 
those of white spruce for final analysis and presentation in this report. 

 
Nearly 37 percent (1.9 million acres) of the total area of the Kenai Peninsula, 5.2 
million acres, is forested. Timberland, in turn, comprises 25 percent, or 481.7 
thousand acres, of the forest land total. Timberland makes up about 9 percent of 
the total Kenai Peninsula area. Not all this timberland is potentially available for 
forest products. About 195.1 thousand acres, or 40 percent of the timberland total, 
is in national parks and preserves and is reserved from timber usage (fig. 2). 

 
Current ownership distribution of the forest resources on the Kenai Peninsula has  been 
influenced by two major pieces of national legislation-the Alaska Native Claims Settlement Act of 
1971 (Public Law 92-203) and the Alaska National Interest Lands Conservation Act of 1980 
(Public Law 96-487)-and by homesteading activities mentioned above. 

 
Available timberland is relatively evenly divided among three ownership categories (timberlands 
shown as "other Federal" are reserved). The U.S. Department of Agriculture (USDA) Forest 
Service administers 27 percent (78,773 acres) of the available timberland (or 16 percent of all 
timberland), the State of Alaska administers 33 percent (94,316 acres or 20 percent of all 
timberland), and the remaining 113,423 acres (40 percent of available timberland or 24 percent 
of all timberland) is held by various private owners (fig. 2). 

 
White spruce is the, most common forest type in the available timberland base. It is the 
dominant forest cover on 136,711 acres, or 49 percent, of the available timberland. Reserved 
timberland, however, is predominantly birch. On these lands, birch covers 45 percent (88,122 
acres) of the timberland whereas white spruce covers 40 percent (78,813 acres). 

Results 

2 See the section "Names of Trees" for scientific 
nomenclature. 

Area 
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The forests of the Kenai Peninsula have been, and currently are, influenced by an 
infestation of spruce beetles (Dendroctonus rufipennis (Kirby)). White spruce is the 
species of choice for the beetle, but Sitka spruce has also been attacked. 
 
With the spruce beetle infestation concentrated in white spruce stands, distribution of the 
ownership of these stands may affect the course of the infestation. Timely removal of trees 
killed by beetle attack is important in reducing the rate of population spread. Thus, goals 
owners have for the use of timber on their land may be deciding factors in stemming the 
infestation.  

 
Currently, white spruce stands on reserved land (78,814 acres), are not available for 
commercial-scale timber harvesting and will likely play no significant role in reducing 
infestation levels, except through natural processes. The USDA Forest Service has about 
31,749 acres of white spruce stands (22 percent of all available white spruce timberland). 
Alaska controls 51,434 acres of white spruce (36 percent of available white spruce 
timberland), and private owners control the remaining 58,451 acres (41 percent of 
available white spruce timberland). Because no one owner controls management of all the 
susceptable spruce stands on the Kenai Peninsula, efforts at infestation control must 
come from all owners. 
 
The forest lands of the Kenai Peninsula support about 1,545 million cubic feet of growing 
stock volume. Nearly 67 percent (1,035 million cubic feet) of this volume is on available 
forest lands; the remainder is on reserved lands. Most (78 percent) of the forest-land volume 
is concentrated on timberlands. Also, slightly more than half (53 percent or 823 million cubic 
feet) of the forest-land total is on available timberland. About 25 percent of the total volume 
is on reserved timberland, and the remaining 22 percent is on available and reserved other 
forest land. 
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Although estimates presented in this report focus on forest resource values relevant to the 
timberland base, spruce beetle activity is not limited to white spruce growing only on 
timberland. 
 
In concert with area statistics presented above, most of the growing stock volume on available 
timberland is in the white spruce forest type; however, on reserved timberland, both white spruce 
and paper birch types have almost equal volumes. The white spruce type on available timberland 
has about 393 million cubic feet (48 percent of the volume on available timberland), and paper 
birch and white spruce on reserved timberland have 159 and 157 million cubic feet (41 percent of 
the volume on reserved timberland), respectively. 

 
Within a given forest type such as white spruce, not all volume is in trees of the species for 
which the type is named. On reserved timberlands, 69 percent of the volume in the white 
spruce forest type is actually in white spruce trees. On available timberlands, the 
comparable percentage is 84 percent. On both reserved and available timberland, the bulk 
of the remaining volume in the white spruce forest type is in hardwood trees. 

 
Ownership of the volume on timberland follows  that of timberland area (fig. 3). The largest 
segment of volume on timberland is that on reserved (other Federal) lands. These lands 
currently support about 388 million cubic feet (32 percent of all volume on timberland) of growing 
stock volume. Cubic volume per acre on reserved lands is, however, the lowest of all owner 
categories at 1,988 cubic feet per acre across all forest types. Private owners control about 29 
percent (350 million cubic feet) of the volume on all timberland. Also, cubic volume per acre is 
higher on privately owned timberland than on lands otherwise owned. The average privately 
owned acre of timberland has 3,083 cubic feet on it. The third most prevalent owner of cubic 
volume on timberland is the State of Alaska with about 23 percent (277 million cubic feet) of the 
available total, followed by the USDA Forest Service which has the remaining 16 percent (203 
million cubic feet) of the volume on available timberland. The average cubic volume per acre for 
Alaska is 2,940; for the USDA Forest Service the average is 2,494 cubic feet per acre. 

 
Examination of ownership of timber volume available for active management and susceptible to 
spruce beetles can help focus energies to slow spread of the infestation. Slightly more than 20 
percent of the available timberland volume is in white spruce stands privately owned. On these 
lands, the cubic volume per acre is 2,877. If all forest types are included, cubic volume in 
privately owned white spruce trees makes up 21 percent of the available timberland volume. 
Cubic volume in white spruce stands on State lands amounts to 18 percent of the available total 
with a per acre average of 2,812 cubic feet. Species volume for State-owned white spruce trees 
amounts to 18 percent of the available volume. For the USDA Forest Service, the respective 
figures are 10 percent of the total available volume in white spruce stands, with a per-acre value 
of 2,534 and species volume of 13 percent of available volume. 
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Growth Estimates of annual growth presented in this report are averages over the 10 years 
 before the date of inventory. Increment cores taken from trees selected for detailed 
 growth measurements were examined to establish the extent of decadal radial 
 growth. The average annual growth from these measurements was used in growth 
 computation algorithms. In the remainder of this report, gross and net growth esti- 
 mates are averages, though the word "average" is not always used. 
 Gross growth (net annual growth plus mortality) on all timberland was estimated at 
 17,203 thousand cubic feet. This translates into a growth rate (gross growth divided 
 by net volume) of about 1.42 percent. Comparable figures for available and reserved 
 timberland are 1.33 and 1.60 percent. By ownership class the values are USDA 
 Forest Service, 1.29; State of Alaska, 1.36; and for privately owned timberland, 1.34 
 percent. 
 Over the entire Kenai Peninsula, net annual growth of growing stock timber, on 
 timberland, is positive, as estimated by this inventory. The estimate of net growth on 
 all timberland is 9,245 thousand cubic feet. This amount of growth is nearly 1 percent  
 of total growing stock volume on all timberland. About 62 percent of this growth 
 volume (5,696 thousand cubic feet) is on available timberland. Growth on reserved 
 timber was estimated at 3,549 thousand cubic feet. 
 About 49 percent (4,555 thousand cubic feet) of the net growth on all timberland 
 was in the white spruce forest type. The Sitka spruce forest type accounted for 3,033 
 thousand cubic feet (33 percent), and the paper birch type accrued 1,555 thousand 
 cubic feet (17 percent) of the total growth on all timberland. By species, the results 
 rank similarly, except that growth on Sitka spruce trees (3,081 thousand cubic feet) 
 was more than on other species. White spruce trees amassed 2,414 thousand cubic 
 feet of growth, and paper birch about 2,053 thousand cubic feet. The reader may  
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note that black spruce growth, although low (245 thousand cubic feet), is significantly 
higher than that of white spruce when expressed as growth rate. This is a result of the 
sampling method, not because of actual growth rates. 

 
Although net annual growth on timberland was positive overall, growth within specific 
regions of the Kenai Peninsula, as indicated by ownership patterns, differed significantly. 
Reflective of current spruce beetle infestation patterns, net annual growth of growing stock 
on timberland stands of white spruce managed by the USDA Forest Service was negative, 
thereby indicating that mortality exceeded gross growth. Net growth on these stands was 
-1,252 thousand cubic feet. Growth on other forest types under USDA Forest Service 
management was positive, but the large amount of mortality from beetles (see below) 
caused overall net growing stock growth on USDA Forest Service lands to be negative, 
amounting to -245 thousand cubic feet. Net growing stock growth on privately controlled 
timberlands was about 3,310 thousand cubic feet, on State lands it was 2,630 thousand 
cubic feet, and on reserved timberlands it was 3,549 thousand cubic feet (fig. 4).  

 
 Mortality Estimates of mortality presented here are averages over the 5 years before the date 
  of inventory. Like growth estimates, annual mortality estimates are averages, though 
  the word "average" is not always used. 
 
  Average annual mortality on timberland, for the 5 years before this inventory was  
  estimated at 7,958 thousand cubic feet per year. Sixty-six percent (5,289 thousand 

 cubic feet) of this was on available timberlands.  
 
Apparently the spruce beetle has had a significant impact on overall mortality. On all 
timberlands, insect damage is responsible for 52 percent (4,157 thousand 



 

 

cubic feet) of the total mortality (7,956 thousand cubic feet). All insect-caused 
mortality was in white spruce trees where it accounted for 57 percent of the total 
mortality (7,314 thousand cubic feet) of white spruce trees (fig. 5). Of the 
insect-caused mortality, 67 percent (2,770 thousand cubic feet) was on available 
timberlands. 
 
On all timberlands over the entire Kenai Peninsula inventory unit, the mortality rate 
(mortality volume divided by growing stock volume), 0.66 percent, was less than half that 
of the gross growth rate for the whole unit. In general, except for USDA Forest Service 
lands, this difference was similar for other lands (fig. 6). On available timberlands, the 
mortality rate was estimated at 0.64 percent and on reserved lands 0.69 percent. By 
ownership class, the corresponding values are 1.41 percent for USDA Forest Service 
timberlands, 0.42 percent for State of Alaska lands, and 0.39 for private lands. The impact 
of spruce beetle-caused mortality is apparent on USDA Forest Service lands; fully 65 
percent of the mortality there is caused by the beetle. 
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On reserved lands, 52 percent of the mortality resulted from spruce beetle infestation. 
State of Alaska and privately owned timberlands currently suffer less from beetle 
infestation, so percentages of mortality caused by the beetle are lower on these lands; 39 
percent and 36 percent, respectively. 

 
In cubic-foot volume, insect-caused mortality was 1,826 thousand cubic feet on USDA 
Forest Service lands, 453 thousand cubic feet on State of Alaska lands, 491 thousand 
cubic feet on privately held lands, and 1,387 thousand cubic feet on reserved (other 
Federal) lands. Estimates of total mortality on these lands are, respectively, 2,775 
thousand cubic feet, 1,154 cubic feet, 1,360 thousand cubic feet, and 2,669 thousand 
cubic feet (fig. 7). 

 
Forest Resource That the spruce beetle infestation on the Kenai Peninsula is epidemic is evident from 
Management data presented above. Halting the infestation in the near term is unlikely, but 
Considerations concerted efforts by all land owners and resource users can significantly slow natural 
 cycling of insect populations. 
 
Risk and Hazard Rating For land owners controlling softwood timber stands on the Kenai Peninsula that are 
System not yet infested, or in which an infestation has passed on and not yet returned, it is 
 of paramount importance that they  be able to assess the relative danger of infesta- 
 tion or reinfestation faced by the stands. To this end, researchers with the Pacific 
 Northwest Research Station and the USDA Forest Service's State and Private 
 Forestry unit continue to examine risk and hazard of spruce beetle attack (Holsten 
 1984; Reynolds and Hard, in press). Their findings can help land resource managers 
 evaluate the danger of infestation by spruce beetles. 
 
 Reynolds and Hard (in press) assessed risk as the percentage of stands with spruce 
 beetle activity and hazard as the percentage of spruce stems, or spruce basal area, 



 

attacked by beetles. They found that low-elevation (500 feet) mixed spruce-birch 
communities exhibited the greatest overall risk and hazard levels. In stands of intermediate 
elevation (500 to 1,000 feet), they found that a fibrous, organic soil layer greater than 2 
inches deep was associated with increased risk. 

 
Holster (1984) postulated that moisture stress caused by low soil temperatures increased 
susceptibility of white spruce to beetle attack. Holsten (1984) also developed a rough guide 
to rate uninfested spruce stands for probable high or low volume loss if attacked by spruce 
beetles. 

 
Findings such as these can be employed by land resource managers to aid in 
formulating coordinated land use plans. 

 
Materials Removal For the timberland owner or land manager currently involved in forest management 
 and timber harvesting, an important consideration is treatment of dead and down 
 woody material, such as logging slash. 
 
 In their discussion of spruce beetle biology and life cycles, Holsten and others (1985) 
 indicate that the beetles prefer to attack on the sides and bottoms of downed spruce,  
 and that windthrown trees can be attractive to beetles through two attacks. Although 
 many outbreaks in standing timber have originated in windthrown materials, logging 
 residuals such as cull logs may serve as host material, also. 
 
 Timely removal or disposal of any spruce material that can serve as a base for an 
 infestation to gain a foothold should be a major consideration in the planning, devel- 
 opment, and execution of any timber harvesting or forest management plan.  
Stand Conversion Silvicultural considerations can play an important role in reducing the impact and rate 
and Improvement of spread of the spruce beetle infestation.  
 
 Hard and others (1983) note that high stand densities can reduce individual tree 
 vigor, thereby increasing the risk of infestation. Stand improvement to remove 
 susceptible trees and reduce stand density may increase tree resistance to attack. 
 For low-elevation, mixed spruce-birch stands mentioned above, a combination of 
 techniques may be appropriate: stand vigor could be increased by removal of sus- 
 ceptible trees, and the species composition could be altered to decrease the likeli- 
 hood of infestation. 
 
 Several tools are available that can help reduce the long-term impact of the spruce 
 beetle on the timber resource of the Kenai peninsula: (1) use of a risk and hazard 
 rating system, (2) appropriate treatment of down and dead host material, and (3) 
 silvicultural treatments including stand conversion or improvement. 
 
 All area and volume statistics reported here are estimates based on sampling and 
Reliability of are subject to sampling error. Sampling errors for all estimates presented in the 
Inventory Data tables are available from the authors. The reliability of the inventory is expressed in 
 terms of relative sampling error at the 68-percent confidence level. 
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For the Kenai Peninsula inventory unit, growing stock volume was estimated at 
823,479,901 cubic feet, ± 10.1 percent, with 68-percent confidence limits of 740,308,431 
and 906,651,371 cubic feet. A 68-percent confidence level means that if repeated 
samples were taken of this population, the estimate of total volume would be between 
740 and 907 million cubic feet 68 percent of the time.  

 
Design sampling error goals were met for estimates of other forest land area, net 
growing stock volume on available timberland, and net growth of growing stock on 
available timberland; error goals for estimates of timberland area were slightly 
exceeded.  

 

Terminology 3 Available timberland—Timberland not withdrawn from use in production of timber 
 products as a result of administrative statute or regulation.  
 
 Census water—Streams, sloughs, estuaries, and canals more than one-eighth of a 
 mile wide; and lakes, reservoirs and ponds more than 40 acres in area. (Also see 
 "noncensus water.") 
 
 Commercial species—Trees currently or prospectively suitable for industrial 
 products. 
 
 ——————————— 
 3 Terminology is from USDA Forest Service, Forest Service 
 Handbook, Title 4813.1, 1967; and the manual of field 
 instructions for the forest survey of the Kenai Peninsula, 1987. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Cull material—Portions of a tree unusable for industrial products because of rot, 
form, or other defect. 
 
Cull trees—Live trees of sawtimber or poletimber size unmerchantable for saw logs 
now or prospectively because of defect, rot, or species. 

 
Forest land—Land at least 16.7percent stocked by forest trees of any size, or 
formerly having such tree cover, and not currently developed for nonforest use. 

 
Forest types—A classification of forest land based on the species forming a plurality 
of the live-tree stocking. 

 
Black cottonwood — Forests in which a plurality of the stand is black 
cottonwood. Black cottonwood is found south of the Alaska Range in pure 
stands along the major rivers. 

 
Black spruce—Forests in which a plurality of the stand is black spruce. Black 
spruce most often occurs in nearly pure stands but can be found mixed with 
white spruce, paper birch, and quaking aspen. Black spruce is fairly 
characteristic of poorer forest land. 

 
Hemlock-spruce-—Forests in which 50 percent or more of the stand is 
western or mountain hemlock and where Sitka spruce comprises 30-49 
percent of the stocking. 

 
Mountain hemlock-—Forests in which a plurality of the stand is mountain 
hemlock. An associated species is western hemlock. 

 
Paper birch—Forests in which a plurality of the stand is paper birch. Paper 
birch can occur in pure stands but is more often mixed with white spruce, 
quaking aspen, or black spruce. 

 
Sitka spruce—Forests in which a plurality of the stand is Sitka spruce. An 
associated species is western hemlock. 

 
White spruce-—Forests in which a plurality of the stand is white spruce. 
Common associates include paper birch and, occasionally, black spruce or 
quaking aspen. 

 
Growing-stock trees-—Sawtimber trees, poletimber trees, saplings, and seedlings; 
that is, all live trees except cull trees. 

 
Growing-stock volume—The net volume of sound wood in the bole of growing-stock 
trees 5.0 inches and larger in d.b.h. (diameter at breast height) from stump to a 
minimum 4.0-inch top outside bark, or to the point where the central stem breaks into 
limbs. 

 
Hardwoods—Broad-leaved trees that are usually deciduous. "Commercial" interior 
Alaska hardwood species are balsam poplar, black cottonwood, paper birch, and 
quaking aspen. 
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Land area—The area of dry land and land temporarily or partly covered by water, 
such as marshes, swamps, and river flood plains (omitting tidal flats below mean 
high tide); streams, sloughs, estuaries, and canals less than 120 feet wide; and 
lakes, reservoirs, and ponds less than 1 acre in area. 
 
Land class—A classification of land by major use, such as timberland, other forest, 
and nonforest. The minimum-size area for classification is 1 acre. 

 
Marginal timberland—Forest land producing between 15 and 19 cubic feet per acre 
per year of wood at culmination of mean annual increment. 

 
Mean annual increment (MAI)—A measure of the volume of wood, in cubic feet, 
produced on 1 acre during 1 year. Forest Inventory and Analysis minimum standard 
for timberland is the ability to produce 20 cubic feet per acre per year. 

 
Merchantable tree—A merchantable tree must be producing or be capable of 
producing at least one merchantable saw log that is at least 50-percent sound for 
hardwoods or 33-percent sound for softwoods, board-foot measure. All poletimber 
less than 50-percent sound, cubic-foot measure, and all saplings with any sign of rot 
are not considered merchantable trees but rotten culls. Trees of such poor form that 
they will never produce a merchantable saw log are not classified as merchantable 
trees but as sound culls or rough trees. 

 
Mortality—Number or sound wood volume of live trees dying from natural causes 
during a specified period. 

 
Net annual growth of growing stock—The annual change in volume of sound wood 
in live sawtimber and poletimber trees. 

 
Net annual growth of sawtimber—The annual change in net board-foot volume of 
live sawtimber trees. 

 
Net volume—The gross volume of a-tree less deductions for rot, sweep, or other 
defect affecting product use. 

 
Noncensus water—Streams, sloughs, estuaries, and canals between 120 feet and 
one-eighth of a mile wide; and lakes, reservoirs, and ponds between 1 and 40 acres 
in area. (Also see "census water.") 

 
Nonforest land—Land not qualifying as forest land. Includes land that has never 
supported forests and lands formerly forested where forest use is precluded by devel-
opment for nonforest uses such as crops, improved pasture, residential areas, and city 
parks. Also includes improved roads and certain areas of water classified by the 
Bureau of Census as land. Unimproved roads, streams, canals, and nonforest strips in 
forest areas must be more than 120 feet wide, and clearings in forest areas must be 
more than 1 acre in size to qualify as nonforest land. 

 
Nonstocked areas—Timberland less than 16.7 percent stocked with growing-stock 
trees. 
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Other forest land—Unproductive forest land incapable of yielding crops of industrial 
wood because of adverse site conditions (producing less than 20 cubic feet per acre 
per year). This includes sterile or poorly drained forest land, subalpine forests, and 
steep rocky areas where topographic conditions are likely to prevent indefinitely man-
agement for timber production. 
 
Poletimber-sized tree—Softwood tree 5.0 to 8.9 inches in d.b.h.; hardwood tree 
from 5.0 to 10.9 inches in d.b.h. 

 
Poletimber stands—Stands  at least 16.7-percent stocked with growing-stock trees 
of which half or more is in poletimber- and sawtimber-size trees, with poletimber 
stocking exceeding that of sawtimber. 

 
Rough trees—Live trees 5.0 inches and larger in d.b.h. that do not contain a saw 
log, now or prospectively, primarily because of roughness or poor form, or because 
they are a noncommercial species. 

 
Rotten trees—Live trees 5.0 inches and larger in d.b.h. that do not contain a saw 
log, now or prospectively, primarily because of rot. 

 
Salvable dead trees—Standing dead trees considered currently or potentially mer-
chantable by regional standards. A poletimber tree must be more than one-half 
sound; a sawtimber tree more than one-third sound (board measure). 

 
Sapling-sized tree—A tree 1.0 to 4.9 inches in d.b.h. 

 
Saw log—A log meeting minimum standards of diameter, length, and defect, including 
logs at least 12 feet long for softwoods (8 feet for hardwoods), sound and straight, and 
with a minimum small-end diameter inside bark of 6 inches for softwoods (8 inches for 
hardwoods). 

 
Saw-log portion—That part of the bole of sawtimber trees between the stump and 
the saw-log top. 

 
Saw-log top—The point on the bole of sawtimber trees above which a saw-log can-
not be produced. The minimum saw-log top is 7.0 inches d.o.b. (diameter outside 
bark) for softwoods and 9.0 inches d.o.b. for hardwoods. 

 
Sawtimber-sized tree—Softwood tree 9.0 inches d.b.h. and larger; hardwood tree 
11.0 inches in d.b.h. and larger. 

 
Sawtimber stands—Stands at least 16.7 percent stocked with growing stock trees, 
with half or more of total stocking in sawtimber- or poletimber-size trees, and with 
sawtimber stocking at least equal to poletimber stocking. 

 
Sawtimber volume—Net volume of sawtimber trees measured in board feet. Net 
volume equals gross volume less deduction for rot, sweep, crook, and other defects 
affecting use for lumber. 
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Scribner rule—The common board-foot timber scaling rule used locally in deter-
mining volume of sawtimber. 

 
Seedling-sapling stands—Stands  at least 16.7 percent stocked with growing stock 
trees of which more than half of the stocking is saplings and seedling-size trees. 
 
Seedling-sized tree—An established tree less than 1.0 inch d.b.h. 

 
Site productivity class—A classification of forest land based on capacity to grow 
crops of industrial wood. 

 
Stand size class—A classification of forest land based on size of the growing stock 
present; that is, sawtimber, poletimber, or saplings and seedlings. 

 
Stocking—The degree of occupancy of land by trees, measured either by basal area 
or by the number of trees in a stand by size or age and spacing, compared with the 
basal area or number of trees required to fully use the growth potential of the land; that 
is, the stocking standard. 

 
Timberland—Forest land producing or capable of producing crops of industrial wood. 
Areas qualifying as timberland can produce more than 20 cubic feet per acre per year 
of industrial wood at culmination of mean annual increment. 

 
Tree size class—A classification based on the diameter of the tree at breast height 
(4 -1/2 feet above the ground on the uphill side of the tree). 

 
Unclassified land—Locations that could not be classified on aerial photography for a 
number of reasons including cloud cover or shadow. 

 
Upper stem portion—That part of the main stem or fork of sawtimber trees above 
the saw-log top to a minimum top diameter of 4.0 inches outside bark or to the point 
where the main stem or fork breaks into limbs. 
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Metric Equivalents 1 inch = 2.54 centimeters 
 1 foot = 0.3048 meter 
 1 acre = 0.4047 hectare 
 1 cubic foot = 0.0283 cubic meter 
 1 cubic foot per acre = 0.07 cubic meter per hectare 
 1 mile = 1.609 kilometers  
 °F=1.8°C+32 
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