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FOREWORD 

This report presents the principal findings of the 
fourth evaluation of Virginia's forest resources. The field 
inventory was started in Febmaly 1975 and completed 
in March 1977. Three previous Statewide inventories, 
completed in 1940, 1957, and 1966, provide reference 
points for measuring changes and trends over the past 37 
years. This analysis focuses mainly on changes and 
trends since 1966. 

Five Survey Unit reports issued as the inventory 
progressed through the State provide additional break- 
downs of the data and contain some county tables. 
Copies of these reports can be obtained from the South- 
eastern Forest Experiment Station. A Forest Informa- 
tion Retrieval service is also available at the South- 
eastern Station; forest statistics are compiled at cost for 
any geographic area within the Station territory. 

Section 9 of the McSweeney-McNary Forest Re- 
search Act of 1928, as amended, and the Forest and 
Rangeland Renewable Resources Planning Act of 1974 
authorize these forest resource evaluations. The South- 
eastern Forest Experiment Station, headquartered at 
Asheville, North Carolina, administers these forest 
evaluations in Florida, Georgia, North Carolina, South 

Carolina, and Virginia. The primary objective uf these 
periodic evaluations is to develop and maintain the re- 
source information needed for formulating sound forest 
policies and programs 

The combined efforts of many people have gone 
into this inventory and evaluation of Virginia's forest 
resources. Appreciation is expressed to all Work Unit 
and Station personnel who participated in the field and 
office work. The Southeastern Station gratefully ac- 
knowledges the cooperation and assistance provided by 
the Virginia Division of Forestry, The Chesapeake 
Corporation of Virginia, Continental Forest Industries, 
Weyerhaeuser Company, and Virginia Polytechnic Insti- 
tute & State University. Special appreciation is also ex- 
pressed for the excellent cooperation of  other forest 
industries, private landowners, and public agencies in 
providing information and allowing access to the sample 
locations. 

Finally, the evaluation of many benefits derived 
from Virginia's forest resources is beyond the scope of 
this report. The purpose of this report is to evaluate the 
timber situation. 

DAVID B. THORUD, Assistant Station 
Director for Continuing Research, 
Carolinas-Virginia 





VIRGINIA'S TIMBER, 1977 

by 
HERBERT A. KNIGHT, Resource Analyst 

and 

JOE P. McCLURE, Prlncipai Resource Analyst 

HIGHLIGHTS 

Since the third inventory of Virginia's forest re- age harvested and retained in commercial forest between 
sources was completed in 1966- 1966 and 1977. 

-area classified as commercial timberland increased 
from 15.8 to almost 16.0 million acres, or less than I 
percent. Reversion of former agricultural lands to forest, 
mostly in the Northern Piedmont, and reclassification of 
some marginal sites on the National Forests in the Moun- 
tain Region accounted for most of this small net in- 
crease. Acreage of commercial timberland declined 
slightly in both the Coastal Plain and Southern Pied- 
mont. Prospects for any further increase in acreage avail- 
able for timber production are dim. Acreage of idle crop- 
land, the primary source of new forest land, is shrinking. 

-the downward trend in forest ownership by 
farmers continued but at a slower rate. Between 1957 
and 1966, acreage of farm woodland declined from 10.1 
to less than 7.0 million acres. The 1977 inventory classi- 
fied 6.2 million acres as farmer owned. Collectively, 
farmers and other private, nonindustrial landowners still 
control 12.3 million acres, or 77 percent of the commer- 
cial timberland. Forest industries increased their timber- 
land base to almost 1.7 million acres, or by 7 percent. 
These statistics indicate, however, that forest industries 
have slowed their rate of land acquisition. Publicly 
owned timberland has increased gradually to almost 2.0 
million acres. 

-rate o f  successful pine regeneration averaged al- 
most 71,000 acres annually compared to only 56,000 
acres during the preceding decade. Stiu, a strong succes- 
sional trend from pine t o  hardwood continued. Between 
1957 and 1977, acreage of pine forest type declined 24 
percent; the average annual loss was 53,000 acres. Hard- 
woods replaced pines on at least 35 percent of the acre- 

-volume o f  growing-stock timber on commercial 
forest land increased from 16.2 to  19.7 billion cubic 
feet, or by 22 percent. Although hardwoods accounted 
for more than 80 percent of the net gain, softwood 
volume increased 14 percent, reversing the downward 
trend measured in the 1966 inventory. Pine volume in 
the Coastal Plain continued to decrease but at a slower 
rate. The overall volume increase is attributed to a sharp 
rise in growth and some reduction in removals. Volume 
of loblouy pine, the primary species featured in timber 
management, increased less than 10 percent; however, 
many of the young loblolly plantations are still in the 
sapling-seedling stage of development. Yellow-poplar 
increased more than 60 percent in volume and now rivals 
white oak as the State's most abundant hardwood. 

-rate of net annual growth increased 38percent to 
an average of 5 2  cubic feet per acre o f  commercinl 
forest. Hardwood growth, up 44 percent, accounted for 
more than three-fourths of the increase. Softwood 
growth increased 28 percent. By region, average growth 
per acre ranged from a low of 40 cubic feet per year in 
the Mountains to a high of 60 cubic feet in the Coastal 
Plain. In the Piedmont, annual growth averaged 56 cubic 
feet per acre. Statewide, mortality siphoned off 20 per- 
cent of the gross softwood growth. Up to 43 percent of 
this softwood growth loss was attributed to recent out- 
breaks of pine bark beetles. 

-timber was removed from some 360,000 acres 
annually through harvesting, intermediate cutting, and 
forest diversions. This average estimate bridges a decline 
in annual timber removals over most of the remeasure- 



ment period followed by an upturn in recent years. In 
1976, removals of growing stock totaled 496 million 
cubic feet and included 1,680 million board feet of saw- 
timber. About 77 percent of the cubic volume removed 
was converted into timber products; 9 percent was left 
in the woods as logging residues; and the remaining 14 
percent was removed in cultural operations, land 
clearing, and withdrawals where the timber was not 
used. Closer timber use, both in the woods and at the 
processing plants, has boosted product output per cubic 
foot of wood harvested. 

-pulpwood has surpassed saw logs in total product 
output. An increase in production of hardwood round- 
wood and plant byproducts of aU species has more than 
offset a sharp decline in pine roundwood. In 1976, by- 
products accounted for 25 percent of the total pulp- 
wood output compared t o  17 percent in 1965. While 
both number of sawmills and annual lumber production 
declined between 1965 and 1976, saw logs remained the 
leading roundwood product. After several decades of 
continuous decline, there seemingly has been an abrupt 
turnabout in the use of fuelwood. 

-at least 610,000 acres were artificially regenerated. 
About 68 percent of this tree planting occurred on 

forest acres recently harvested. Another 11 percent was 
on old fields or other nonforest land. The remaining 21 
percent of the planting effort occurred on the backlog of 
poorly stocked forest land. Hardwood encroachment 
poses a problem in some of these young pine planta- 
tions, particularly those established on cutover forest 
land. 

-there was no significant treatment or disturbance 
on 11.1 million acres, or 70 percent of the land classified 
as commercial forest in 1977. About 23 percent of the 
undisturbed stands were on sites unfavorable for inten- 
sive silvicultural practices either because of steep slopes 
or year-round water problems. Only 13 percent of the 
treated or disturbed stands occurred on similar sites. 

-the overall outlook for future timber supplies has 
improved. For example, a projection based on the 1966 
conditions estimated a prospective available cut of some 
755 million cubic feet annually by 1995. A similar pro- 
jection based on the 1977 conditions suggests a prospec- 
tive available cut of 840 million cubic feet by 1996, with 
a further increase to 929 million cubic feet by 2006. Al- 
though the pine outlook has improved, hardwoods 
account for more than 90  percent of the prospective 
increase. 



TIMBER TRENDS 

Virginia encompasses 25.5 million acres of land and 
spans three major physiographic regions: Coastal Plain, 
Piedmont, and Mountain. The Coastal Plain extends in- 
land about 125 miles to an elevation of 300 feet along 
its western boundary and contains 25 percent of the 
land. Major tidal rivers and the Chesapeake Bay divide 
the northern and central portions of this region into four 
long peninsulas, one being the Eastern Shore. Although 
42 percent of Virginia's population resides in the Coastal 
Plain, the region is still 64 percent forested. 

The Piedmont, with 39 percent of the land, is a 
gently roUing t o  Mly  plateau extending across the cen- 
tral part of the State between the Coastal Plain and Blue 
Ridge. Elevations range from 300 feet on the east up to 
1,000 feet at the base of the mountains. In width, the 
region tapers from 150 miles along the North Carolina 
line, down to 50 miles at the Potomac River. About 37 
percent of Virginia's population resides in the Piedmont 
and is largely concentrated in the north. The Southern 
Piedmont has the highest proportion of forested land in 
the State, 67 percent; the Northern Piedmont has the 
lowest, 61 percent. 

The Mountain Region, with 36 percent of the land, 
has three distinct land formations: the Blue Ridge Moun- 
tains on the east, the Appalachian Plateau on the west, 
and the valley and ridges in between. Within this rugged 
topography, elevations rise up  t o  5,700 feet. With only 
21 percent of the State's inhabitants, much of the region 
is sparsely populated. The Northern Mountain Unit is 65 
percent forested compared to 63 percent in the 
Southern Unit, where almost one-fourth of the land is 
classified as pasture. 

This fourth inventory of Virginia's forest resources 
identified significant differences in recent trends in land 
use, ownership patterns, forest type, and timber pro- 
duction among the three regions. Also, because of im- 

portant sectional differences, this analysis retains the 
traditional divisions of both the Piedmont and Mountain 
Regions into southern and northern Survey Units 
(fig. I). 

LITTLE CHANGE IN  COMMERCIAL 
FOREST ACREAGE 

Statewide, between 1966 and 1977, area classified 
as commercial timberland increased from 15.8 to almost 
16.0 million acres, or less than 1 percent. Reversion of 
former agricultural lands to forest, mostly in the 
Northern Piedmont, and reclassification of some mar- 
ginal sites on the National Forests in the Mountain 
Region accounted for most of this small net increase. 
Acreage of commercial forest land declined slightly in 
both the Coastal Plain and Southern Piedmont. The 
Coastal Plain loss reflects the withdrawal of some 50,000 
acres in the Dismal Swamp from future timber produc- 
tion. 

Prospects for any further increase in acreage avail- 
able for timber production in Virginia are dim. As in the 
rest of the Southeast, this primary source of new forest 
land is gradually drying up. For example, between the 
1957 and 1966 inventories, almost 650,000 acres of idle 
agricultural land in Virginia reverted t o  forest. Between 
1966 and 1977, about 450,000 acres of such land 
reverted. The 1966 inventory classified 660,000 acres as 
idle cropland; the 1977 inventory 365,000 acres. Mean- 
while, diversions of commercial timberland to other uses 
continue at the rate of 45,000 acres annually (table I). 

In addition to the commercial forest land, almost 
445,000 acres in Virginia were classified as noncommer- 
cial forest. Timber harvesting is prohibited on 84 percent 
of this land, and the remaining 16 percent is incapable of 
producing 20 cubic feet of industrial wood per acre per 
year because of adverse site conditions. Forests with- 



Table I. - Changes in area of commercial forest land, by Survey Unit, Virginia, 1966-1977 

State 15.824.4 15.972.8 +148.4 635.8 456.5 179.3 487.4 96.5 179.7 194.8 16.4 

Survey Unit 

drawn from timber production within the Shenandoeh 
National Park, the Great Dismal Swamp National Wild- 
life Refuge, and along the Blue Ridge Parkway account 
for well over half of the noncommercial forest land. 
Timber harvesting and other uses are also restricted to 
varying degrees on the Mount Rogers National Recrea- 
tion Area and other parts of the Jefferson and George 
Washington National Forests. 

DECLINE IN FARM WOODLAND SLOWS 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  Thousondacres . . . . . . . . . . . . . . . . . . . . . . . . . .  
Coastal Plain 4,079.3 4,003.5 - 75.8 91.2 87.2 4 .0  167.0 55.7 31.8 77.5 2.0 
Southern Piedmont 3,789.9 3,778.4 - 11.5 86.0 86.0 - 97.5 - 57.8 37.9 1.8 
Northern Piedmont 2,458.9 2,552.1 + 93.2 171.9 160.8 11.1 78.7 11.3 25.9 31.1 10.4 

Northern Mountain 2,503.3 2,625.7 +122.4 190.3 42.9 147.4 67.9 24.4 33.9 9.6 - 

Southern Mountain 2,993.0 3,013.1 + 20.1 96.4 79.6 16.8 76.3 5.1 30.3 38.7 2.2 

Area of 
commercial 

forest h d  in: 

1966 1977 

As in other Southeastern States, transfer of forest 
ownership in Virginia from farmers t o  other private 
owners has been common. Twenty years ago, farmers 
owned 10.1 million acres, or 65 percent of Virginia's 
commercial timberland. By 1966, acreage of farm wood- 
land had dropped below 7.0 million acres to 44 percent 
of the total. Since 1966, the decline has continued but 
at a slower rate. This latest inventory classified 6.2 
million acres, or less than 39 percent of the commercial 
forest land, as farmer owned. Ownership of much of this 
acreage has shifted to other miscellaneous private owners 
who vary greatly in their attitudes toward forest manage- 
ment. Collectively, farmers and other private, nonindus- 
trial landowners still control 12.3 million acres, or 77 
percent of the commercial timberland. 

Since 1966, forest industries have increased their 
timberland base to almost 1.7 million acres, or by about 
7 percent. Compared with earlier trends, these statistics 
indicate forest industries have slowed down their acquisi- 
tion of more land. Between the 1957 and 1966 inven- 
tories, they increased their land base from 1.2 to almost 
1.6 million acres. Although forest industries own less 

Net 
change 

than 11 percent of the commercial forest land, they con- 
trol about 25 percent of the acreage of pine forest types. 

Almost 2.0 million acres or 12 percent of Virginia's 
commercial forest land is publicly owned. About three- 
fourths of this timberland is on the Jefferson and George 
Washington National Forests, located mainly in the 
Mountain Region. Other large Federal holdings include 
the Quantico, A. P. Hill, and Camp Pickett military 
reservations and forests around the John H. Kerr Reser- 
voir. Collectively, the State, counties, and municipalities 
control almost 13 percent of the publicly owned timber- 
land. Although changes in forest classification distort the 
trend, acreage of publicly owned timberland has gradu- 
ally increased. 

Changes 

HARDWOODS CONTINUE TO 
REPLACE PINES 

Total 

gain 

Over the years, Virginia has experienced a strong 
successional trend from pine to hardwood within its 
commercial timberland. Because of changes in survey 
procedure, changes in acreage by forest type between 
1957 and 1977 provide the best measure of the trend. In 
1966, sample plots were allowed to straddle two or more 
forest conditions. This procedure inflated the estimate 
of oak-pine type and consequently affected other types. 
In both the 1957 and 1977 inventories, Sample plots 
were confined to a single condition. 

During this 20-year ~ e r i o d ,  acreage of pine type 
declined 24 percent; the average annual loss was 53,000 
acres. During this period, acreage of hardwood type 
increased almost 15 percent; the average annual increase 

Additions from: 

Total 
loss Non- 

forest 

Noncom- 
mercial 
forest 

Diversions to: 

Nancom- 

mercial 
forest 

A@- 
culture 

Urban and 
other 

Water 



was 79,000 acres. A net annual increase of 26,M)O acres 
in commercial forest land accounts for the difference. 
Since 60 percent of the nonforest acres reverting to 
forest between 1966 and 1977 came in with pine, the 
53,000 acres of net annual loss in pine type is probably a 
conservative estimate of the rate of hardwood encroach- 
ment. 

It is still too early to quantify how effective recent 
pine reforestation efforts have been in curbing the trend 
toward hardwood. A prime opportunity for regenerating 
more acreage with pine occurs at time of harvest. Yet, 
between 1966 and 1977, hardwoods replaced pines on at 
least 35 percent of the acreage harvested and retained in 
commercial forest. This process alone accounts for an 
annual loss of some 24,500 acres of pine forest type. 

If all forest types are included, about 2.0 million 
acres were harvested and retained in commercial forest 
between 1966 and 1977, excluding thinnings and other 
intermediate cuttings. When field crews remeasured the 
sample plots on these cutover lands, pines dominated the 
stocking on only 24 percent of the acreage. Pines made 
up at least one-fourth of the stocking on another 14 per- 
cent classified as oak-pine forest type. These figures are 
slightly higher than the pine proportions on all timber- 

lands-a possible sign of progress. For example, pines 
dominate the stocking on 3.4 million acres, or less than 
22 percent of all timberland. Pines make up at least one- 
fourth of the stocking on another 1.9 million acres, or 
12 percent, classified as oak-pine. 

The age distribution of the pine stands provides 
some further evidence of progress in pine regeneration. 
It indicates, on the average, almost 71,000 acres were 
successfully regenerated with pine annually during the 
past decade, compared to only 56,000 acres during the 
preceding decade. These figures include reversions of idle 
agricultural lands to pine. 

INVENTORY VOLUME UP 22 PERCENT 

Between 1966 and 1977, volume of growing-stock 
timber on commercial forest land increased from 16.2 to 
19.7 billion cubic feet, or by 22 percent. Although 
hardwoods accounted for more than 80 percent of the 
net gain, softwood volume increased by 14 percent, 
reversing the downward trend measured in the 1966 
inventory. Volume of pine timber in the Coastal Plain 
continued to decrease, but the rate of loss slowed. The 
overall volume increase is attributed to a sharp rise in 
growth and some reduction in removals (fig. 2). 
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Figure 2. - Trends in net growth and timber removals in Virginia since 1956. 



By region, the increase in volume ranged from 4 
percent in the Coastal Plain to 33 percent in the Moun- 
tains. Volume was up 28 percent in the Piedmont. By 
ownership, the increase ranged from 5 percent on forest 
industry lands to 54 percent on National Forests. This 
smaU increase for forest industry reflects a rapid con- 
version of its older natural stands to plantations. Almost 
38 percent of its timberland supports young sapling- 
seedling stands. Sapling-seedling stands occupy less than 
12 percent of the acreage on National Forests. Volume 
was up 20 percent on other private holdings and 40 per- 
cent on other public forests. 

The volume increases also extended across all tree 
sizes for both softwoods and hardwoods. The decline 
in softwood volume between 1957 and 1966 occurred 
mainly in diameter classes 6 through 12 inches. These 
diameter classes have now recovered in most of  the 
State. Softwood volume continues to peak in the 8-inch- 
diameter class, and drops off sharply beyond the 10-inch 
class (fig. 3). This distribution suggests most pines are 
cut once they reach these size classes. A similar distribu- 
tion shows hardwood volume begins to level off at 10 
inches, and peaks in the 12-inch-diameter class. Many 
hardwoods are cut at this size, and volume drops off 
very sharply beyond 14 inches (fig. 4). 

DBH 

Figure 3. -Volume of softwood growing stock, 
by tree diameter, 1957.1966. and 1977. 

Figure 4. -Volume of hardwood growing stock, 
by tree diameter, 1957, 1966. and 1977. 

The inventory of growing-stock volume includes 
53.8 billion board feet of sawtimber, up 25 percent since 
1966. By region and ownership, this buildup in saw- 
timber inventory followed much the same pattern as 
described for total growing stock. Almost 51 percent of 
the sawtimber volume is in trees 15.0 inches d.b h. and 
larger, compared to 50 percent in 1966 and 48 percent 
in 1957. About one-fourth of Virginia's timberland sup- 
ports stands with 5,000 board feet or more per acre. 

The inventory also includes 3.5 billion cubic feet of 
timber in trees failing to qualify as growing stock be- 
cause of species, poor form, or internal rot. Although 
these trees are generally unsuitable for saw logs, they 
contain 15 percent of the volume of all live trees 5.0 
inches d.b.h. and larger. About 95 percent of this in- 
ferior timber is hardwood. 

SPECIES COMPOSITION CHANGES 

The species makeup of Virginia's timber resource 
varies considerably by region. In terms of volume, lob- 
lolly pine and Virginia pine are the leading softwood 
species (fig. 5). Together, they account for almost 70 
percent of the softwood growing stock. Loblolly pine 
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Figure 5. -Change in volume of softwood growing stock. 
by species, 1966-1977. 

predomiriates in the Coastal Plain and is the primary 
species featured in timber management. Statewide, 
volume of loblolly pine has increased less than 10 per- 
cent since 1966; however, many loblolly plantations are 
still in the sapling-seedling stage of development. 

Virginia pine is the leading softwood species in the 
Piedmont and its volume is increasing rapidly. As the 
pioneer species on much of the agricultural land that has 
reverted to forest, Virginia pine accounted for half of 
the net increase in softwood volume between 1966 and 
1977. Shortleaf pine volume decreased 17 percent over 
the same period; its volume is declining throughout most 
of the Southeast. 

In the Mountain Region, pitch pine is the leading 
softwood species in the Northern Unit, and eastern 
white pine predominates in the Southern Unit. State- 
wide, volume of eastern white pine more than doubled 
between 1966 and 1977. 

Hardwoods continue to dominate the species com- 
position in each of the three physiograptuc regions. In 
the Coastal Plain, white oak and sweetgum are the most 
prevalent hardwood species in terms of timber volume. 

In the Piedmont, yellow-poplar and white oak are the 
leading hardwoods. Among a variety of oaks and other 
hardwoods, chestnut oak and yellow-poplar are the most 
abundant species in the Mountain Region. 

Statewide, all of the major hardwood species except 
blackgum and tupelo increased in volume since 1966 
(fig. 6). Volume of blackgum and tupelo declined 15 
percent. Of all the hardwood species, yellow-poplar is 
increasing fastest. Up more than 60 percent in volume 
since 1966, yellow-poplar now rivals white oak as the 
State's most abundant hardwood. Collectively, the wide 
variety of oaks still account for slightly more than half 
of the total hardwood growing stock. 
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Figure 6. - Change in vdume of hardwood growing stock. 
by species, 1966-1977. 

GROWTH RATE UP 38 PERCENT 

In 1976, net growth of growing-stock timber 
averaged 52 cubic feet per acre of commercial forest 
land, or 38 percent above the adjusted growth rate in 
1965. Hardwood growth was up by 44 percent and ac- 
counted for more than three-fourths of the total in- 
crease. Softwood growth increased 28 percent. During 
the latter part of the 11 years between measurements, 



pine bark beetles caused extensive mortality in Virginia's 
forests. Statewide, mortality siphoned off 20 percent of 
the softwood growth. Up to 43 percent of this softwood 
growth loss was attributed to the beetle outbreaks. 

By region, average annual growth per acre ranged 
from a low of 4 0  cubic feet in the Mountains to a high 
of 60 cubic feet in the Coastal Plain. In the Piedmont, 
growth averaged 56 cubic feet per acre. Older hardwood 
stands, together with the relatively high proportion of 
poor sites, explain the low growth rate in the Mountain 
Region. The high growth rate in the Coastal Plain re- 
flects considerable effort in more intensive timber 
management and the relatively high proportion of good 
sites. More than half of the State's pine plantations have 

the poletimber-size class accounted for 23 percent of the 
gross softwood growth, compared to only about 14 per- 
cent in the other regions. 

By ownerstup class, average growth per acre ranged 
from a low of 38 cubic feet on the National Forests, up 
to  63 cubic feet on other public forests. Again, the low 
growth rate on National Forests is attributed to the preva- 
lence of older hardwood stands and poor sites. On forest 
industry lands growth averaged 57 cubic feet per acre, 
compared to 52 cubic feet on other private holdings. A 
high proportion of sapling-seedling stands tended to pull 
the industry average down. Within the other private 
owner classes, the growth rate was slightly higher on 
farm than on the nonfarm holdings. 

Total 161.6 136.1 21.9 1.5 1.7 0.4 20.4 141.2 82.3 + 58.9 

. . 
been established in this region. The greatest gain in A detailed breakdown of gross growth into its vari- 
growth rate, more than 60 percent, occurred in the Pied- ous components, by Survey Unit and species group, 
mont. Here, the statistics reflect the development of along with the distribution of mortality and removals, 
many young pine stands established on retired agricul- indicates the sources of annual change in timber volume 
tural lands. In the Piedmont, ingrowth of saplings into (table 11). Survival growth, the volume increment on  

Table XI. - Annual components of change in the volume of  growing stock on commercial forest 
land, by Survey Unit and by softwood and hardwood, Virginia, 1976 

Northern Mountain: 
Softwood 19.1 15.9 2.8 0.2 0.1 0.1 5.3 13.8 6.8 + 7.0 
Hardwood 89.8 79.2 9.3 0.8 0.3 0.2 9.1 80.7 26.1 + 54.6 

Total 108.9 95.1 12.1 1 .O 0.4 0.3 14.4 94.5 32.9 C61 .6  

Southern Mountain 
Softwood 20.7 17.7 2.6 0.2 0 1  0.1 3.0 17.7 4.5 + 13.2 
Hardwood 129.0 112.2 15.0 1 .O 0.5 0.3 14.5 114.5 36.6 + 77.9 

Total 149.7 129.9 17.6 1.2 0.6 0.4 17.5 132.2 41.1 ~ 9 1 . 1  

State: 
Softwood 309.4 246.9 52.0 4.5 4.2 1.8 62.2 247.2 205.2 + 42.0 
Hardwood 633.4 5 5 5 1  66.6 5.4 5.2 1.1 57.4 576.0 290.8 +285,2 

Total 942.8 802.0 118.6 9.9 9.4 2.9 119.6 823.2 496.0 +327,2 

10 

Survey Unit and 

species group 

. . . . . . . . . . . . . . . . . . . . . . . . . . Million cubic feet. . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Coastal Plain: 

Softwood 128.9 107.7 16.5 1.8 2.1 0.8 25.4 103.5 111.6 - 8.1 
Hardwood 146.8 128.5 15.2 1.2 1.7 0.2 10.0 136.8 95.6 + 4 1 2  

Total 275.7 236.2 31.7 3.0 3.8 1 .0 35.4 240.3 207.2 + 33.1 

Southern Piedmont: 
Softwood 94.1 70.7 19.9 1.6 1.3 0.6 19.7 74.4 57.4 + 17.0 
Hardwood 152.8 134.0 15.4 1.6 1.6 0.2 12.2 140.6 75.1 + 65.5 

Total 246.9 204.7 35.3 3.2 2.9 0.8 31.9 215.0 132.5 + 8 2 . 5  

Northern Piedmont: 
Softwood 46.6 34.9 10.2 0.7 0.6 0.2 8.8 37.8 24.9 + 12.9 
Hardwood 115.0 101.2 11.7 0.8 1.1 0.2 11.6 103.4 57.4 + 46.0 

Gross 

growth 

Components of growth 

Mortality Survivor 

growth 
Net 

growth lngrowth 
Removals Growth on 

ingrowth 
Net 

change 

Growth on 

removals 

Growth on 

mortality 



growing-stock trees 5.0 inches d.b.h. and larger in the 
inventory at the beginning of the year and surviving to 
its end, accounted for 85 percent of gross growth. tn- 
growth, the net volume of growing-stock trees reaching 
5.0 inches d.b.h. during the year, and the subsequent 
growth on these trees, accounted for another 14 per- 
cent. Growth on removals before removal, and growth 
on mortality before death made up the remaining 1 per- 
cent. 

In 1976, mortality of growing stock totaled almost 
120 million cubic feet and reduced gross growth by 13 
percent. Although hardwoods exceeded softwoods in 
stocking, inventory volume, annual growth, and volume 
removed, softwoods accounted for slightly more than 
half of the mortality. The mortality of pine caused by 
bark beetles explains this exception. The annual insect 
kill also included more than 80  million board feet of 
pine sawtimber. 

For both softwoods and hardwoods, relatively little 
of the mortality was attributed to  wildfire. With all of its 
land under protection, Virginia has one of the most 
successful fire control records in the South. Over the 
entire remeasurement period, acreage burned averaged 

less than 10,000 acres per year (table 111). 

Table 111. - Area under fire protection, 
protected area burned, number of fires, 

and average size o f  fires, Virginia. 1966-1 976' 

' ~ o u r c e :  U.S. Department of Agriculture, Forest Service, 
Wildfire Statistics, 1966-1976. 

2 Includes forest and nonforested watershed lands. 

- 

Year 

Mncres Percent Mocres Percent Number Acres 

Area protected2 
Protected 

area 
burned 





TIMBER PRODUCTS OUTPUT 

Results from three separate studies were merged t o  
estimate the output of timber products in Virginia for 
1976: (1) The remeasurement of permanent sample 
locations provided the estimates of total timber re- 
movals. (2) Felled trees were measured at a sample of 
active harvesting operations to develop utilization fac- 
tors for each of the roundwood products. (3) All pri- 
mary wood-using plants were canvassed t o  obtain infor- 
mation on wood receipts, byproducts, and wood 
residues. Based on these studies, volume of roundwood 
harvested in Virginia totaled about 464 million cubic 
feet. The estimate of total timber products output in- 
cludes an additional 64  million cubic feet of plant by- 
products, such as chipped residues used for pulpwood 
and veneer cores used to manufacture lumber. Alto- 
gether, timber products output totaled about 528 
million cubic feet. 

The canvass of primary wood-using industries 
showed that 486 mills operated in Virginia during 1976 
(fig. 7). These mills received logs, bolts, and other forms 
of roundwood from which they manufactured lumber, 
veneer, plywood, chips, pulp, paper, and other products. 
In addition, an undetermined number of secondary 
manufacturing plants located within the State were 
engaged in the remanufacture of these products into 
finished goods such as furniture, fixtures, and con- 
tainers. Altogether, the forest products industry in 
Virginia employs more than 60,000 people and generates 
an annual payroll of more than $500 million. 

SAW LOGS ACCOUNT FOR MORE THAN 
40 PERCENT OF TOTAL ROUNDWOOD 

OUTPUT 

Although both number of sawmills and annual 
lumber production declined between 1965 and 1976, 
saw logs remained the leading roundwood product har. 
vested and accounted for more than 40 percent of the 

1976 roundwood output. Number of active sawmills 
decreased from 870 to 452. Based on Bureau of the 
Census figures, annual lumber production fluctuated 
between a high of 1,179 million board feet in 1966 and 
a low of 867 rnillion board feet in 1975 (fig. 8). This 
same source showed production back up to 944 million 
board feet in 1976. 

Based on the International %-inch log rule, volume 
of saw logs harvested in Virginia during 1976 exceeded 
1,013 million board feet. The solid-wood content of 
these logs exceeded 189 million cubic feet. Hardwood 
species provided 58 percent of the saw-log output and 
softwood species provided 42 percent. These figures still 
identify considerable imbalance between product output 
and the species makeup of the timber inventory. Hard- 
woods make up 70 percent of Virginia's sawtimber 
inventory and account for 70 percent of the annual saw- 
timber growth, but they provide less than 60 percent of 
the saw-log harvest. 

PULPWOOD HAS SURPASSED SAW LOGS 
IN TOTAL PRODUCT OUTPUT 

Although saw logs remain the leading roundwood 
timber product harvested in Virginia in terms of volume, 
pulpwood has surpassed saw logs in total output when 
pulped plant residues are included. In 1976, the round 
pulpwood harvest totaled 149 million cubic feet; how- 
ever, other wood-using plants within the State produced 
another 50 million cubic feet of pulpwood in the form 
of chips and other byproducts. Based on these figures, 
byproducts accounted for one-fourth of the total pulp- 
wood output, compared to 17 percent in 1965. This 
improved utilization, together with an increase in use of 
hardwood for pulp fiber, helped ease the demand on Vir- 
ginia's pine timber supplies. 
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Figure 7. - Location of primary wood-using industries in Virginia, 1976. 
(Sawmills producing less than a million board feet are exclutled.) 
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Figure 8. - Lumber production in Virginia, 1960-1976. 

Between 1965 and 1972, annual output of soft- 
wood pulpwood decreased from the equivalent of 
1,650,900 cords down to 1,121,100 cords, or by 32 per- 
cent. Since 1972, softwood production has again been 
on the increase, reaching the equivalent of 1,366,100 
cords in 1976. Over this same ll-year period, annual 
output of hardwood pulpwood increased from 770,100 
cords t o  a record high of 1,295,700 cords in 1976, or by 
68 percent (fig. 9). All of these figures include both 
roundwood and byproducts. 

Although the total 1976 pulpwood production 
figures in this report agree with the Virginia figures pub- 
lished in Resource Bulletin SO-66, "Southern Pulpwood 
Production, 1976," differences are acknowledged in the 
breakdown between roundwood and byproducts. With 
the upward surge in number and kinds of chipping 
operations, it has become increasingly difficult to main- 
tain a clear separation between volume of roundwood 
and volume of byproducts. Results from the more com- 
plete industry canvass provided higher and more accu- 
rate measures of roundwood chipped. 

Even with the increased use of hardwood for pulp- 
wood, the strong demand for pine continues t o  be strong 
relative to the species composition in Virginia's forest. 

For example, 75 percent of the volume of all live timber 
is hardwood; yet, hardwoods provided only about SO 
percent of the round pulpwood harvest in 1976. The 
pulp industry's need for long fiber limits its increased 
use of the more abundant hardwood timber supplies. 
Attention is also called to the estimated 180 million 
board feet of sawtimber removed as part of the 1976 
pulpwood harvest. Nearly 60 percent of this sawtimber 
used for pulpwood was softwood. 

Based on the interstate movement in 1976, Virginia 
is a net importer of round pulpwood. Nine pulpmills, 
with a combined daily pulping capacity of 7,158 tons, 
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Figure 9. - Pulpwood production in Virginia, 
including byproducts, 1960-1976. 
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operated in the State during 1976. Based on the re- 
ported sources of roundwood received at these mills, 73 
percent came from Virginia, while the remaining 27 per- 
cent was brought in from North Carolina and other 
States. Only 11 percent of the round pulpwood cut in 
Virginia was transported to mills outside the State. 
Virginia's pulp industry imported almost 3 cords of 
roundwood for each cord exported. With expansion 
projects already underway to increase pulping capacities 
at some of the existing mills plus announced plans for 
the construction of one new mill, producers will likely 
look to Virginia's timberland for a greater quantity of 
pulpwood. 
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Page  15. The  two drawings on this  page have been misplaced and 
should be r e v e r s e d .  Thus,  the drawing in the  f i r s t  column, which 
shows pulpwood production, should appear  ove r  the caption in the 
second column, and the drawing in the second column should appear  
ove r  the caption in the first column. 

Page  24 .  The  l a s t  l ine  of the f i r s t  complete paragraph  should r e a d  
360,000 a c r e s  r a t h e r  than 360 a c r e s .  



OUTPUT OF PEELER LOGS UP 

The timber products output studies measured a 
further decline in the harvest of hardwood veneer logs; 
however, the total output of peeler logs was up. An in- 
crease in the output of pine peeler logs accounted for the 
total gain. In 1965, Virginia's first pine plywood plant 
was just coming on stream. While there is still only one 
major pine plywood plant in the State, volume of soft- 
wood peeler logs harvested in 1976 exceeded 8 million 
cubic feet-more than three times greater than the out- 
put of hardwood peeler logs. Altogether, output of  
veneer logs totaled 11 million cubic feet and accounted 
for only 2 percent of total roundwood output. The 
industry canvass identified nine hardwood veneer plants 
in Virginia. In 1976, the State was a net importer of 
both softwood and hardwood veneer log$. 

OUTPUT OF OTHER INDUSTRIAL 
PRODUCTS DOWN 

In 1976, the combined roundwood output for 
poles, piling, posts, cooperage bolts, particleboard 
furnish, and other miscellaneous industrial products 
totaled about 7 million cubic feet. Additional plant by- 
products used primarily for particleboard pushed total 
output up to almost 12 million cubic feet. In 1965, the 
comparable combination of these timber products 
totaled about 19 million cubic feet. 

The imbalance between the species composition of 
Virginia's timber inventory and the species source of its 
major timber products also shows up in these minor 
products. In 1965, the source of these minor products 
was divided about equally between softwoods and hard- 
woods. In 1976, softwoods provided almost 6 0  percent 
of their total output. 

mination of total timber removals from the remeasure- 
ment of permanent sample plots, the utilization study, 
and information obtained from the canvass of primary 
wood-using plants ensure a reasonable accuracy for the 
fuelwood estimates. 

Surpassed by only saw logs and pulpwood in terms 
of volume, fuelwood strengthened its position as the 
State's third leading timber product in 1976. Fuelwood 
output totaled almost 113 million cubic feet, plus an 
additional 7 million cubic feet of plant byproducts used 
for industrial fuel. When combined, this total output was 
nearly double the 1965 estimate. 

A breakdown of the 1976 output by source contra- 
dicts any conception that growing-stock trees are not 
used for fuelwood. Plant byproducts accounted for only 
1 0  percent of the nearly 120 million cubic feet of total 
output. Rough, rotten, and dead trees together with sap- 
lings, tops, limbs, and trees cut from nonforest land ac- 
counted for another 34 percent. More than half of the 
total output came from trees 5.0 inches and larger 
meeting minimum standards for growing stock. In all  of 
these figures, bark volume is excluded. About two-thirds 
of the growing stock used for fuelwood was hardwood. 

TIMBER USE IMPROVES 

Reductions in logging residues and plant residues, 
plus an increase in the use of material other than erow- - 
ing stock, indicate substantial improvement in timber 
use. These actions extend existing timber supplies. For 
example, the harvest of almost 464 million cubic feet of 
roundwood products in 1976 resulted in the removal of 
only 428 million cubic feet of growing stock based on 
the merchantability standards applied in the inventory. In 
1976, less than 47 million cubic feet of logging residues 
were left in the woods, compared t o  more than 75 

FUELWOOD OUTPUT REVERSES 
million cubic feet in 1965. Almost 18 percent of the 

ITS HISTORIC DECLINE 
roundwood output came from rough, rotten, and dead 
trees and other matenal outside the merchantability 

After several decades of continuous decline based standards for growing-stock volume. In 1965, only I D  

on the best information available, the 1976 output data percent of the roundwood output came from these 

indicate an abrupt turnabout in the use of fuelwood. sources. The salvage of dead timber killed by pine bark 

With shortages and rampant increases in the prices of beetles, plus the greater use of fuelwood, accounts for 

conventional fuels, homeowners and industries alike are part of the increased output from these sources. 

again turning t o  wood to supplement or replace other 
Based on information collected in the industry can- sources of fuel. Whiie the role of wood in helping t o  

vass, primary wood manufacturing plants in Virginia alleviate the energy problem is still uncertain, wood as a 
generated 19 million cubic feet of unused wood resi- renewable resource offers considerable potential in 
dues in 1976, compared to an estimated 50 million cubic States like Virginia. 
feet in 1965. These figures Suggest almost 8 0  percent of 

Because of the large number of users of relatively all wood residues generated at Virginia's primary wood 
small amounts of fuelwood, both the total quantity and manufacturing plants in 1976 were subsequently used, 

source of fuelwood are difficult t o  measure. The deter- compared to less than 50 percent in 1965. In the Coastal 



Plain, where more than half of the plant wood residues 
were generated in 1976, the use rate was nearly 90  per- 
cent. More than 45 percent of unused residues were gen- 
erated at  plants located in the Piedmont where the use 
rate was a little better than 70 percent. About two- 
thirds of the residue volume generated in the Mountain 
Region was used. For the State as a whole, tine material 
such as sawdust, shavings, and veneer clippings ac- 
counted for almost three-fourths of the unused wood 
residues. All of these residue estimates exclude bark. 
Nearly 80 percent of the bark residue generated at pri- 
mary wood manufacturing plants was also used, mainly 
as industrial fuel. 

In addition to the 428 million cubic feet of growing 
stock cut during the harvesting of roundwood products, 
another 68 million cubic feet were removed from the 
inventory by cultural operations, land clearing, and 

other changes in land use. This unused material is called 
other removals. About 55 percent of this volume was 
actually removed or destroyed during cultural operations 
and land clearing. The remaining 45 percent was in trees 
still standing on lands removed from commercial forest. 
Shade trees left standing around new homesites and 
developments are typical examples of the latter kinds of 
removals. To avoid distortions of trends in timber re- 
movals, timber on major withdrawals, such as the Dismal 
Swamp, is excluded from the estimates of other re- 
movals. In contrast to the reductions in logging residues 
and plant residues, volume of other removals more than 
doubled since 1965. 

Altogether, volumes of logging residues, plant resi- 
dues, and other removals totaled 134 million cubic feet 
in 1976, compared to more than 157 million cubic feet 
in 1965. In both years, more than 70 percent of this 
unused material was hardwood. 





TIMBER SUPPLY OUTLOOK 

Except for possible gains from improved utilization 
and protection, timber supplies available over the next 
decade or longer have been determined by actions al- 
ready taken or foregone. Over a longer period, timber 
supplies can be increased t o  the limits established by the 
growth potential of lands available for timber produc- 
tion. The primary objective in this chapter of the analy- 
sis is t o  bracket future estimates of timber supplies be- 
tween a prospective available cut-the amount available 
if past trends are extrapolated for 30  years-and a poren- 
rial available cut-the amount attainable through 
improved timber management. Since softwoods and 
hardwoods were projected separately, four different pro- 
jections were made using the Timber Resource Analysis 
System (TRAS) computer program. The results should 
not be misinterpreted as bold forecasts; they are reason- 
able estimates of timber supplies if the stated assump- 
tions hold true. 

ACREAGE OF TIMBERLAND 
WILL LIKELY DECREASE 

With a continued buildup in stocking, both volume 
and growth of timber per acre will increase over the next 
30 years. Past trends, however, point to a probable de- 
crease in acreage of timberland. As stated earlier, the 
acreage of idle agricultural land, the primary source of 
new forest land, is declining rapidly. The reversion of 
this idle agricultural land to forest cannot be expected 
t o  offset the diversions of commercial forest land to 
other uses beyond the next decade. Based on the ex- 
trapolation of these trends, no significant reduction in 
acreage of timberland was assumed for the fust decade. 
Between 1986 and 2006, however, the projections 
reflect an assumed reduction of 600,000 acres. 

Aside from the likely decrease in total acreage, it 
will become increasingly difficult to sustain pine on 20 
to 25 percent of the timberland. As forest industries 

complete their conversions of suitable sites to pine 
plantations and the reversion of idle agricultural lands to 
pine diminishes, the decline in pine acreage could accel- 
erate rapidly. To prevent this possible decline, each acre 
of pine hawested should be regenerated with pine. 

TIMBER REMOVALS WILL GRADUALLY 
INCREASE TO EQUAL GROWTH 

Net annual growth provides a maximum estimate of 
the amount of cut that can be sustained without deplet- 
ing the inventory. In the projections of timber supplies, 
growth and mortality rates as determined in this latest 
inventory were retained throughout the 30-year period. 
If removals are gradually increased to equal growth, 
results indicate net annual growth will increase from 52 
to 60 cubic feet per acre. When the acreage assumptions 
are superimposed onto these results, prospective annual 
cut increases from 496 to 929 million cubic feet, in- 
cluding 3,264 million board feet of sawtimber. 

HARDWOODS DOMINATE PROSPECTIVE 
SUPPLY 

With the stated assumptions, hardwoods account for 
more than 90 percent of the prospective increase in 
available cut (fig. 10). By the end of the projection 
period, hardwoods would provide 75 percent of the 
annual removals, compared t o  49 percent in 1956, 58 
percent in 1965, and 59 percent in 1976. Additional 
hardwood markets would be required t o  accommodate 
this prospective increase in hardwood timber supplies. In 
light of the growing concern over energy sources, a re- 
newed use of wood for fuel could provide an outlet for 
substantial quantities of poor-quality hardwoods. 

Some users of this information may need to dis- 
count the prospective supply of hardwood. For example, 
nearly one-fourth of the existing acreage occupied with 
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Figure 10. - Prospective and potential available cut, Virginia, 1976-2006 

hardwood types occurs either on slopes 40  percent or 
steeper or in areas with year-round water problems. It 
seems reasonable to assume this proportion will hold 
over the projection period. To harvest timber off  these 
sites often requires special logging techniques. 

PINE PLANTATIONS WILL PROVIDE MOST 
OF THE AVAILABLE SOFTWOOD 

In contrast to the abundant hardwood supply, the 
prospective supply of  softwoods will accommodate only 
a modest increase in cut over the next 30 years. Pine 
plantations will provide an increasing share of the soft- 
wood cut. Most of the pine plantations in Virginia were 
established after the 1965 inventory identified a pine 
growth deficit. Pine plantations now account for about 
60  percent of. all softwood stands less than 10 years old. 
Timber will start to come from these plantations in tlre 
1990's. 

Two separate and independent cst~rnates of planta- 

tion acreage are presented in this analysis. First, based 
on annual reports of  forest planting and seeding com- 
piled by the U S .  Department of Agriculture Forest 
Service, an average of 77,500 acres was planted annu- 
ally during the remeasurement period (table 1V). 
Second, based upon the field crews' determination of 
stand origin at each sample location visited in this i ~ t e s t  
inventory, an average oT 55,500 acres had been planted 
annually (table V). Since sorne planting efforts fail be. 
cause of  poor survival, mortality, and inadequate site 
preparation, the first estimate must be discounted. On 
the other hand, the second estimate is probably con- 
servative since some planted stands are difficult to recog. 
nize on the ground. By using the average of the two esti- 
mates, one mlght conclude that some 66,500 acres of  
plantations will start feeding into the prospective soft- 
wood supply annually during the last decade of the pro- 
jection period. 

With an assumed average yield of 3,000 cubic feet 
per acre at 30 years of  age, the annual harvest of 66,500 



Table IV. - Acres of forest planting,' by ownership The inventory data indicate the problem of hardwood 
class, Virginia. 1966-1976 encroachment is more serious in plantations estab- 

. . . . . Acres.  . . . 

35,039 25,603 
43,963 26,797 
36,636 24,590 
41,381 25,706 
38,493 27,461 
35,072 32.539 
39,750 53,087 
30,419 47.559 
27,338 51,618 
24,849 59.218 
26,426 55.497 

Fiscal 
year 

'Includes acres of planting by duect seeding. Source: U.S. Depart- 
ment of Agrieultuie. Forest Service, Foresf Pknting. Seeding, and Silvi- 
col Peofmentr in the United Sfofes 

'Ace~mula t i~e  total orior lo F Y  1966. 

acres of pine plantations could account for up t o  85 per- 
cent of the prospective available softwood cut .  If hard- 
woods are included, natural stands would still be provid- 
ing almost 80 percent of  available cut. 

Ownership class 

National 1 Other I Forest 1 Other 
Forest public industry mivate 

Distribution of the acres planted by region suggests 
52  percent of the prospective increase in timber supplies 
from plantations will occur in the Coastal Plain. Another 
43 percent of  the planting occurred in the Piedmont, 
and the remaining 5 percent was in the Mountain Kegion 
(table V). Statewide, about 55  percent of the pine 
plantations were located on lands owned or leased by 
forest industries. Another 44 percent occurred on other 
private lands, and the remaining I percent was on public 
holdings (table VI). Since most of the artificial reforesta- 
tion in Virginla has been pine, the acreage difference 
between tahle V and table Vl calls for an explanation. 
Because of  poor survival and inadequate site prepara- 
tion, hardwoods had encroached on some 195,000 acres 
with evidence of planting, to the extent that either an 
oak-pine or other hardwood forest type was assigned. 

lished on cutover forest land than in plantations estab- 
lished on old fields. For example, hardwood stocking 
exceeded pine in 25 percent of the plantations estab- 
lished on cutover forest land during the 11-year re- 
measurement period. Hardwood stocking exceeded pine 
in less than I 0  percent of the plantations established on 
old fields. On the average, these determinations were 
made some 5 t o  6 years following planting. These 
figures suggest that site preparation practices on cut- 
over forest land are often insufficient for establ~shing 
pine plantations. 

AU 
Owner- 

GROWTH PER ACRE CAN BE INCREASED 
BY ALMOST 50 PERCENT 

totai 

In the projections niade to determine prospective 
timber supplies, growth per acre increased From 57  to 
6 0  cubic feet. A second set of  projections estimated the 
potential tmiber supplies attamable over the same 30- 
year period tllrough inlproved tirnber management. 
Here, growth per acre increased from 52 to 77 cubic 
feet. This rJte more nearly reflects the inherent growth 
potential of Virginia's timberland with fully stocked 
natural stands. 

In the projection of poiential supplies, management 
goals were expressed in terms of  basal area per acre and a 
stand-structure quotient for both softwoods and hard- 
woods. Ttie stand-structure ijuotient is determined by 
dividi~ig the nurilbcr o f  trees in any 2-inch-dianleter 
class by the number in the next larger class. I11 even-aged 
management. this quotient reflects the age distribution 
of the stands. 

The goals selected for projection contrul would 
allow average stand densities of  growing-stock trees 5.0 
inches d.b.h. and larger to increase froni 56  to 8 0  square 
feet per acre. Although this goal calls for only 3 17 per- 
cent gain over the prospective increase when all specie5 

Table V. - Area of commercial forest land, by stand orisin and Survey Unit.  Virgini.~, 1977 

l l l a i f i L l r i r o p c n s i ~ l i o n  15,0978  94 5 3.1497 88.7 i .5 l i . l  93 2 2,411 i 95 2 2.602 9 99 1 2,992 0 99.1 
Slandluilyinltinr wholly or in 

P"'rlraln rrrllicial r r g n -  
rrrilnn >lnsu 1966 6 1 0 1  3 8  1037 7 6  186.4 4.9 9 1 2  3.6 i 3 . 4  0.5 16.0 0 5  

strnllr arlglnrf,ny wilolly ior in 
Dart fro"\ ariilicial rcern- 
err l l l i l l  prlur lo  1966 2 6  J I 7  150.1 3 7  69  9 1 9  29 8 1.7 9 4 0.4 5 l 11 2 

.- -- 
Ail %tan63 15 ,9728 1000  4 , O i i l i  1"O.O 3,7781 1000 Z.iS?.L 1OO.O 2 .6257  100.0 1,0131 1000 



Table VI. - Area of commercial forest land, by broad management, ownership, and past treatment 
or disturbance classes, Virginia, 1977 

Broad management 
and 

ownership classes' 

Nonstocked forest: 
Public 
Forest industry 
Other private 

Total 

Pine plantations: 
Public 
Forest industry 
Other private 

Total 

Thousand acres 

Primary treatment or disturbance between 1966 and 1977 

Natural pine stands: 
Public 217.5 - 5.7 - 24.4 - 6.2 6.9 174.3 
Forest industry 418.6 - 23.3 3.5 37.0 - 52.3 3.4 299.1 
Other private 2,086.0 - 91.8 22.9 239.5 - 125.0 97.1 1,509.7 

Total 2,722.1 - 120.8 26.4 300.9 - 183.5 107.4 1,983.1 

Oak-pine stands: 
Public 174.8 - 5.3 8.5 7.2 - 3.6 3.6 146.6 
Forest industry 238.5 44.4 10.3 17.2 7.6 10.1 2.8 6.1 140.0 
Other private 1,507.6 29.2 95.5 63.9 176.8 15.2 51.2 71.0 1,004.8 

Total 1,920.9 73.6 111.1 89.6 191.6 25.3 57.6 80.7 1,291.4 

Upland hardwood stands: 
Public 1,501.6 - 84.3 21.2 82.8 4.2 40.2 25.3 1,243.6 
Forest industry 548.8 15.6 26.3 61.7 26.3 2.3 14.7 22.4 379.5 
Other private 7,674.0 19.5 377.9 489.6 862.5 3 1  163.5 376.6 5,381.3 

Total 9.724.4 35.1 488.5 572.5 971.6 9.6 218.4 424.3 7,004.4 

Bottomland hardwood stands: 
Public 17.3 - - 0.8 - - 3.2 - 13.3 
Forest industry 68.7 - 3.0 5.8 - - 2.4 - 57.5 
Other private 587.3 - 9.6 56.4 37.7 - 52.4 9.5 421.7 

Total 673.3 - 12.6 63.0 37.7 - 58.0 9.5 492.5 

All classes: 
Public 1,955.9 4.2 95.3 37.4 118.0 4.4 55.4 35.8 1,605.4 
Forest industry 1.6836 231.5 62.9 118.4 73.9 89.0 72.2 37.7 998.0 
Other private 12,333.3 171.3 580.4 664.8 1,334.2 95.2 399.6 580.3 8,507.5 

Total 15,972.8 407.0 738.6 820.6 1,526.1 188.6 527.2 653.8 11,110.9 

 orest st industry includes lands under long-term lease. 
21ncludes grazing, draining, prescribed burning, site preparation, and other miscellaneous treatments. 

Total 
area Other 

harvesting 

Harvesting 
with 

artificial 
-mtion 

lnter- 
mediate 
cutting 

Harvesting 
with 

natural 

r g z a f i o n  

Artificial 
planting 

other2 Natural 
disturbance 

None 



are grouped, lt would require a gain of almost 30 percent 
for softwoods to be attained through improved pine 
regeneration practices. The management goals assumed a 
stand-structure quotient of 1.7 for both softwoods and 
hardwoods. Finally, it was assumed that softwood mor- 
tality rates could be reduced by 75 percent within 15 
years, and hardwood mortality rates could be gradually 
reduced by 50 percent over the next 30 years. The more 
optimistic assumption used for softwoods is based on the 
fact that the base mortality rates reflect an unusually 
high loss of pines to bark beetles. 

If the same assumptions are applied with regard to 
the decline in acreage as were applied in the prospective 
projections, potential annual cut climbs t o  1,179 million 
cubic feet by year 2006, and would include 3,946 
million board feet of sawtimber. The most significant in- 
crease over prospective supplies occurs in the volume of 
softwood (fig. 10). To achieve and sustain an inventory 
capable of supporting these levels of cut would require 
some shift in timber use from softwood to hardwood 
early in the projection period, along with improved 
regeneration of pine following harvesting. 

STAND-AGE DISTRIBUTION REFLECTS 
RECENT PINE PLANTINGS 

The distribution of commercial forest acreage by 
stand-age class and major forest type provides another 
indicator of future timber supplies. A stand-age profde 
of Virginia's timberland clearly shows the acceleration 
in pine planting during the past decade (fig. 11). For 
example, pine stands less than 10 years old occupy 
708,000 acres, or 21 percent of the total acreage sup- 
porting pine forest types. About 60 percent of these 
young stands are plantations. Young stands are expected 
to replace natural stands 40 or more years old, which 
now occupy almost 1 million acres. Because of their age, 
these natural stands have accumulated average volumes 
of growing stock in excess of 2,000 cubic feet per acre. 
If the plantations are harvested 20 to 30 years in the 
future at ages of 30 to 40 years, they will contain little if 
any more volume than that which has now accumulated 
in old natural stands. The age distribution of pine stands, 
therefore, tends to support the earlier conclusion that 
only a modest increase can be expected in softwood 
timber supplies over the next 30 years. 

70 PERCENT OF THE HARDWOOD STANDS 
ARE 40 YEARSOF AGE OR OLDER 

Unlike pine stands, hardwood stands are concen- 
trated in the older age classes. Of some 10.3 million 
acres with a manageable stand of hardwoods, 70 percent 
supported stands 40 years of age or older. Many of these 

stands have already reached maturity and most of the 
others will reach maturity over the next 30 years. Col- 
lectively, these stands offer the greatest opportunity for 
increasing timber cut over the next several decades. 

Over the longer run, acreage deficiencies in the 
younger age classes, together with some 2.4 million 
acres so poorly stocked that a manageable stand does 
not exist, pose problems. Recent rates of hardwood har- 
vesting and regeneration would have to be increased to 
correct the stocking deficiencies and unbalanced age 
distribution of the stands on the 12.5 million acres of 
hardwood type. Existing hardwood markets in Virginia 
cannot absorb the increase in hardwood harvesting oppor- 
tunities implied in this age-stand profile. If current 
trends continue, average hardwood rotations will be ex- 
tended and a large reserve of overmature stands will 
accumulate, resulting in substantial growth loss. 

Of the 2.3 million acres of hardwood type without a 
manageable stand, about 53 percent had experienced no 
significant treatment or disturbance during the 11-year 
remeasurement period. The poorly stocked conditions 
on this acreage are not likely to improve without some 
intervention, Timber cutting or other types of dis- 
turbance during the same period contributed to the poor 
stocking conditions on the remaining 47 percent; there- 
fore, the condition of some of these acres will improve. 
In both cases, many of the acres formerly supported 
pine stands. 

Average volume per acre shown for each condi- 
tion or age class in figure 1 I excludes the volume in 
rough and rotten trees and d l  trees less than 5.0 
inches d.b.h. Mortality, thinnings, and other types of 
intermediate cutting had also removed undetermined 
amounts of volume from some of the stands. The aver- 
age volumes demonstrate the minimum performance of 
reasonably well-stocked stands across the range of sites. 

185,000 ACRES HARVESTED ANNUALLY 
EXCLUDING DIVERSIONS AND 

INTERMEDIATE CUTTINGS 

Measures of recent rates of forestry activities are 
needed before examining the management opportunities 
available for closing the gap between prospective and 
potential timber supplies in Virginia. In this latest inven- 
tory, crews determined the most significant treatment or 
disturbance evidenced at each sample location during the 
11-year remeasurement period. A summary of this 
treatment and disturbance information by broad 
management and ownership classes provides a measure 
of recent forestry activities (table VI). Note that the 
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Figure 11. -Profile of area of commercial forest land, by stand-age class, by pine and hardwood forest types. 
with average volume of growing stock per acre (in parentheses), Virginia, 1977. 

management classes describe the stands at the end of the 
remeasurement period rather than at the beginning. 

Timber harvesting was the most common forestry 
activity observed. Of the nearly 16.0 million acres classi- 
fied as commercial forest, almost 2.0 million acres had 
been harvested since the 1966 inventory. On the aver- 
age. 185,000 acres were harvested annually and retained 
as commercial forest. Evidence of thinning or other 
types of intermediate cutting was observed on an addi- 
tional 1.5 million acres. These figures exclude almost 
0.5 million acres withdrawn or diverted to other land 
uses during the period. Timber on some of  this acreage 
was also harvested. When the estimates of harvesting, 
intermediate cutting, and diversions are grouped, timber 
was removed from 360 acres annually. 

Observations of recent treatment and disturbance 
indicated about 610,000 acres had been artificially re- 

old fields or other nonforest land. The remaining 21 per- 
cent of  the planting effort was on the backlog of acreage 
needing regeneration. 

Other significant treatments or disturbances by man 
were observed on 654,000 acres. These practices in- 
cluded forest grazing, draining, prescribed burning, site 
preparation, and other miscellaneous disturbances. 
Finally, conditioris observed on an additional 527,000 
acres had been significantly affected by natural dis- 
turbances. These natural disturbances included insect 
infestations, wildfire, disease, and weather. Estimates fail 
to  reflect the full extent of these treatments and dis- 
turbances because one type of treatment or disturbance 
often masks another that may have occurred in the same 
stand. 

70 PERCENT OF THE STANDS 
WERE UNDISTURBED 

forested. A breakdown of t h ~ s  reforestation effort shows No evidence of significant treatment or disturbance 
68 percent occurred on forest acres also harvested during within the remeasurement period was found on I I . I  
the remeasurernent period. Another 11 percent was on million acres, or 70 percent of  the land classified as com- 



mercial forest. By region, the proportion of  undisturbed 
stands ranged from a high of  79 percent in the Moun- 
tains to a low of 64 percent in the Piedmont. In the 
Coastal Plain, 65 percent of the stands had not been dis- 
turbed. By ownership class, the proportion of undis- 
turbed stands ranged from a high of 82 percent on 
public lands to a low of 59 percent on lands owned or 
leased by forest industries. The proportion was 69 per- 
cent on other private lands. By broad management class, 

the proportion undisturbed ranged from 73 percent for 
both rlatuial pine and bottomland hardwood stands to 
only 29 percent for pine plantations. 

About 23 percent of the undisturbed stands were on 
sites unfavorable for intensive silvicultural practices 
either because of steep slopes or year-round water prob- 
lems. Only 13 percent of the treated or disturbed starrds 
occurred on similar sites. 
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MANAGEMENT OPPORTUNITIES $ : I  
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As projected, future timber requirements to meet OVER 7.6 MILLION ACRES SUPPORTED I , ;  
the Nation's needs challenge the inherent growth capac- STANDS IN GOOD CONDITION rO i  

ity of all available timberland. Diminishing acreage, r ~ l ,  1, 

greater environmental concern, wider diversity among More than 7.6 million acres, or 48 percent of the 
owner attitudes, and the increasing cost of intensive commercial forest land, supported stands in relatively 11, 
forest practices place additional strain on timber on mangeable ~ ~ ~ ~ ~ ~ l l ~ ,  these 11: 
management. Ramifications of the energy crisis and stands were 6 0  percent or better stocked immature ' ' 8 ,  

,), 
forestry's role in its solution add still more uncertainty trees of acceptable quality, free from damage 
t o  the adequacy of prospective timber supplies. All of or on these lands, volume of growing stock I;! 
these factors stress the need for a sound statistical base averaged cubic feet per acre, ~~~d~~~~ stands f I:, 
of relative forest conditions. This fourth Statewide occupied 71 of the acreage, natural pine stands i'i 

$1, evaluation of Virginia's forest resources provides such a 22 percent, and pine plantations the remaining per. , 
base (table VII). ! 

cent. Protection and the prompt regeneration of acreage I; 
harvested should sustain a high rate of timber growth on 

ADVERSE SITES LIMIT OPPORTUNITIES these lands. 

ON 3.2 MILLION ACRES 
By region, the proportion of acreage suitable for 

slopes 40 percent steeper or water timber management supporting stands in good condition 
problems limit the practice of intensive forestry on 3.2 ranged from 65 Percent in the Mountains to less than 56 

million acres, or 20 percent of v ~ ~ ~ ~ ~ ~ ~ ' ~  timberland, percent in the Coastal Main. In the Piedmont, 60 percent 

while can be harvested off these relatively fragile of the acreage on manageable sites supported stands in 

sites, they seldom attract silvicultural investments. Over good By ownership 63 percent of the 
the past 1 years, less than 16 percent of this acreage stands on public and forest industry acreage suitable for 

experienced any cutting or treatment, on these adverse timber management were in good condition, compared 

sites, volume of growing stock averaged 1,220 cubic feet less than 59 percent On other private 

per acre. Hardwood stands occupied more than 95 per- 
cent of the acreage. OPPORTUNITIES IDENTIFIED ON 

5.2 MILLION ACRES 

By region, the proportion of total commercial forest 
land classified as adverse ranged from a high of 45 per- 
cent in the Mountains to a low of 5 percent in the 
CoastaI Plain. Adverse sites limit timber management 
opportunities on about 7 percent of the acreage in the 
Piedmont. By ownership class, the proportion of ad- 
verse sites ranged from 33 percent on public lands t o  less 
than 7 percent on forest industry holdings. Almost 20 
percent of other privately owned timberland is on sites 
unsuitable for intensive management. 

Conditions on the remaining 5.2 million acres, or 32 
percent of the timberland, were inadequate for optimum 
timber production. Without treatment, considerable 
growth loss will occur on these acres. This evaluation 
identified six management opportunities for improving 
existing conditions: (1) Salvage and regenerate seriously 
damaged stands on 98,700 acres. (2) Harvest and regen- 
erate overmature stands on 945,600 acres. (3) Thin 
young, immature stands densely stocked with merchant- 
able-size trees on 503,200 acres. (4) Remove undesirable 



Table VII. - Area of idle cropland and commercial forest land, by broad management, ownership, 
and treatment opportunity classes, Virginia, 1977 

Idle cruplmd: 
Public 
Forest industry 
Other private 

Biuad mandgemcnt 
and 

ownership cias,csl 

Nonitocked forest: 
Public 
I'orcst industry 
Other private 

Total 

Pine plantations: 
Public 
Forcst industry 
Othcr privatc 

Total 

Natural ptnc siandi: 
Public 
F70icst industry 
Otbei privatc 

Total 

Oak-pine stands: 
Public 
Forcst industry 
Other privatc 

Total 

Upland hardwood stands: 
Public 
Forcst industry 
Other private 

Total 

Total 
area 

Tlrousond acres 

Buttomland hardwood stands: 
Public 17.3 - 4.2 - - - 4.2 8 1  0.8 
Forest industry 68.7 - 1 6 1  - 5.9 6.5 9.0 16.5 14.7 
Otlter private 587.3 - 46.9 - 15.6 23.4 149.0 223.0 129.4 

- 

Toral 673.3 - 67.2 -. 21.5 29.9 162.2 247.6 144.9 

Broad rreatrnent opportunity classes 

All classcs: 
Public 1.955.9 - 160.0 48.7 110.9 43.7 119.5 834.2 638.9 
t:orest industry 1,683.6 35.9 82.5 94.8 131.0 90.3 148.5 986.9 113.7 
Other private 12.699.6 62.8 703.1 359.7 750.9 830.0 1,747.7 5 , 8 2 1 1  2,424.3 

Total 16,339.1 98.7 945.6 503.2 992.8 964.0 2 ,0157  7,642.2 3.176.9 

Salvage 

' I'orest industry includes li~nds under long-term lease. 
'Arcas occupied with sprcics unsuitable !'or the site f rom the standpoint uf timber production. 
3 ~ r c a s  whcie inanagemrnt oppurtunities are szvrreiy Iimitcd because of steep slopes or pour dramage 

lli~rvest 
Other Stands in 
stand Siand 

Advcrsc 
Kegen- 
eration 

relatively 
good 

condition 

sites or 
condi- 
tiuns3 



trees and competing vegetation from other immature 
stands on 992,800 acres. (5) Convert stands with species 
obviously incompatible with the site from the stand- 
point of timber production to more suitable species on 
964,000 acres. (6) Regenerate 1,649,400 acres too 
poorly stocked with acceptable trees to manage for tim- 
ber production. 

The makeup of  this extensive and persistent backlog 
of treatment opportunities varied by region and owner- 
ship class. Although less than one-third of the treatment 
opportunities identified occurred in the Coastal Plain, 
more than 40  percent of  the damaged and overmature 
stands were in this region. Some 39  percent of the im. 
mature stands offering thinning or other intermediate 
stand improvement opportunities also occurred in the 
Coastal Plain. Only 26 percent of the conversion and 
regeneration opportunities were located in this region. 
More than half of these conditions were in the Pied- 
mont,  where regeneration efforts were often inadequate 
following harvesting on many private, nonindustrial 
holdings. Statewide, almost 85 percent of the conversion 
and regeneration opportunities identified were in this 
owner class. Although less than 10 percent of all treat- 
ment opportunities occurred on public lands, this owner 
class contained more than 15 percent of the high-risk 
overmature stands. 

In addition to the treatment opportunities identi- 
fied on 5.2 million acres of commercial forest land, 
almost 0.4 million acres were classified as idle cropland 
and included as part of  the regeneration opportunity in 
table VII. In the past, these lands have been the primary 
source of  new forest acreage. Owners receptive to the 
idea of planting trees on these idle lands should be 
encouraged to do so. Site preparation and planting costs 
are considerably less on these acres than on cutover or 
poorly stocked forest land. About one-half of these idle 
lands are in the Piedmont. 

REGENERATE ACREAGE HARVESTED 

Up to this point, the analysis has focused on oppor- 
tunities for improving existing conditions on an accumu- 
lation of 5.2 million acres of treatment need. Another 
way to increase prospective timber supplies is t o  prevent 
development of poor conditions on other lands. Poor 
stocking results largely from inadequate regeneration 

following harvesting of private, nonindustrial lands. If 
the landowner is to control the species composition and 
condition of his forests, it is vital he exercise this control 
at time of  harvest. 

Between 1966 and 1977, almost 2 million acres 
were harvested and retained in commercial forest ex- 
cluding thinnings and other intermediate cuttings. This 
finding suggests about 185,000 acres must be regen- 
erated annually just to replace harvested stands. Among 
all the timber management opportunities available, pri- 
ority must be given to the prompt and adequate regen- 
eration of each acre harvested and retained ii? commer- 
cial forest. Otherwise, the accumulation of  poorly 
stocked conditions will persist, causing substantial loss 
in tirnber growth. The longer the delay in regenerating 
acres harvested, the greater the costs will be for site 
preparation and other corrective actions. 

Currently, Virginia's Reforestation of Timberlands 
Act provides one source of assistance for the prlvate. 
nonindustrial owner to regenerate his harvested stands. 
In addition, some forest products companies offer land- 
owner tect~nical assistance through variuus agreements 
made at  time of harvest. The Forestry Incentives Pro- 
gram also provides assistance to the small private owner; 
however, this assistance has not been available for regen- 
erating lands harvested within the past 5 years. Finally. 
the professional advice and services available thiough 
forestry consultants and the Virginia Division of 
Forestry are invaluable to the private landowner, par- 
ticularly when he sells his timber. Forestry interests 
must effectively communicate the availabiliry of these 
various sources of assistance to the private forest owrrers. 
It must not be taken for granted that all of these owneis 
are aware of the various options available to them. 

In conclusion, it is important for forestry interests 
t o  fully recognize the fact that private, nonindustrial 
owners possess 77 percent of Virginia's timberland. The 
management of these lands largely determines the ade- 
quacy of Virginia's timber supplies. The total public 
benefit from timber produced on these lands extends 
well beyond stumpage prices paid to individuxi owrleis. 
Jobs, payrolls, and value added to this ~enewablr re- 
source justify the cost of forestry assistance programs tu 
supplement the voluntary investmerlts in improved 
forestry practices. 





APPENDIX 

PROCEDURE 

The procedure used in the fourth Statewide inventory and 
evaluation of Virginia's forest resources included these basic 
steps: 

1.  Initial estimates of forest and nonforest acreages were 
developed from the classification of 81,505 sample clusters 
systematically spaced on the latest aerial photogsaphs available. 
Field crews checked a subsample of 6,560 of these 16-point 
clusters on the ground. A linear reyession was fitted to  the data 
to  develop the relationship between the photo and ground 
classification of the subsample. This procedure provided a means 
far adjusting the initial acreage estimates for change in land use 
since date of photography and for photo misclassifications. 

2 .  Estimates of timber volume and forest classifications 
were determined from measurements recorded a t  4,091 ground 
sample locations systematically distributed within the commer- 
cial forest land. A 10-paint cluster of plots, measured with a 
basal area factor of 37.5 square feet per acre, was systematically 
spaced on an acre at each of these locations. Trees less than 5.0 
inches d.b.h. were tslled on fixed-radius plots around the point 
centers. 

3. Equations developed from detailed measurements of 
standing trecs in Virginia and throughout the Southeast were 
used to compute volumes of individual tally trees. A mirror cali- 
per and sectional aluminum poles were used to obtain the addi- 
tional measurements on standing trees required to construct the 
volume equations. In addition, felled trees were measured a t  85 
active cutting operations to  provide utilization factors far the 
different timber products and species groups, and to  supplement 
the standing-tree volume study. 

4. Estimates of growth, removals, and mortality were deter- 
mined from the remeasurement of 4,238 permanent sample plats 
established in the 1966 invento~y. A 1976 survey of timber 
products output, conducted by the Virginia Division of Forestry, 
along with the annual pulpwood production study in the South 
provided additional information for breakdowns of removals by 
product. The Virginia Polytechnic Institute and State University 
and Lumber Manufacturers Association of Virrinia assisted in 
the survey of products output. 

5.  Ownership information was collected from public 
records and through correspondence and direct contacts in the 

field. In those counties -'here the sample missed a particular 
ownership class, temporary samples were added and measured 
to describe forest conditions within the ownexship class. 

6 .  All field data were sent to Asheville for editing and were 
punched on cards and stored on magnetic tape for computer 
processing, sorting, and tabulation. Final estimates were based 
on statistical summaries of the data. 

7 .  As each af the five Survey Units in Virginia was com- 
pleted, special summaries of the information were added to a 
master data bank of forest resource statistics maintained in Ashe- 
ville for the entire Southeast. A Forest Information Retrieval 
(FIR) program is available for compiling the information for any 
area of interest as a cooperative service. 

RELIABILITY OF THE DATA 

Statistical analysis of the data indicates a sampling error of 
i 0.23 percent for the estimate of total commercial forest area, 
1.12 perccnt for the total cubic-foot volume, 1.22 percent for 
total cubic-foot volume growth, and 3.77 for total cubic-foot 
removals. As the totals are broken down by forest type, species, 
tree diameter, and other subdivisions, the sampling error in- 
creases. If homogeneity of variances is assumed, the order of this 
increase is suggested in the following tabulation showing the 
sampling errors in terms of one standard error, or two chances 
out of three. 

Volume of growing stock 

Percent 
1 
2 
3 
4 
5 

10  
15 
20 
25 

iM acres 
845.0 
211.2 

93.9 
52.8 
33.8 
8.4 
3.8 
2.1 
1.4 

Million cubic feel 

' By random-sampling formula 



DEFINITIONS OF TERMS 
Acceptable trees.-Growing-stock trees of commercial 

species that meet specified standards of ~ i z e  and quality, but not 
qualifying us desirable trees. 

Available cur-The volume of t~mber  that would be avail- 
able for cutting on comme~cial forest land during a given period 
under specified assumptions concerning growth, cut, mortality, 
and f o ~ e s t  management practices. 

Bosol nreo.-The area in square feet of the cross section at 
breast height of a single tree or of all the trees in a stand, usually 
expressed as squale feet of basal area per acre. 

Comrnerciol forest land.-Forest land producing or capable 
of producing crops of industrial wood and not withdrawn from 
timber utilization. 

Commercial species-Tree species suitable f o i  industrial 
wood products. 

Crop1ond.-Land under cultivation within the past 24 
months, including orchards and land in soil-improving crops, but 
excluding land cultivated in developing improved pasture. Also 
includes idle farmland. 

Desirable rrees-Growing-stock trees of commercial species 
having no serious defects in quality that ljmi? present or pro- 
spective use for timber products, uf relatively highvigoi,and con- 
tainlng no pathogens that may result in death or serious de- 
terioration before rotation age. 

Diomerer closs-A class~fication of trees based on diameter 
outside bark (d.o.b.), measured a t  breast height (4% feet above 
the ground). U . H . H .  is the common abbieviation far  "diameter 
at breast height." Twa-inch-diameter classes are commonly used 
in Forest Survey, with the even inch the approximate midpoint 
for a class. For example, the 6-inch class includes trees 5.00 
through 6.99 inchcs d.b.h., inclusive. 

Farm-Either a place operated as a unit of 10 or more 
acres from which the sale of agricultural products totaled $50 or 
mare annually, or a place operated as a unit of less than 1 0  acres 
from which the sale of agricultural products for the year 
amounted to a t  least $250. 

Form operotor.-A person who operates a farm, either 
doing the work himself or dhectly supervising the work. 

Former-owned 1ondr.-Lands owned by farm operators. 

Forest induxtry lands.-lands owned by companies or indi- 
viduals operating wood-using plants. 

Foreat lond-Land at least 16.7 percent stacked by forest 
trees of any size, or formerly having had such tree cover, and 
not currently developed for nonforest use. 

Forest type.-A classification of forest land based upon the 
species forming a plurality of live-tree stocking. 

White-red-jock pine.-Forests in which eastern white pine, 
red pine, oi jack pine, singly or in combination, comprises a 
plurality of the stocking. (Common associates include hemlock, 
aspen. buch, and maple.) 

Spmcefir-Forests in which spruce or true firs, singly or in 
combination. compriae a plurality of the stocking. (Common 
associates include white cedar, tamarack, maple, birch, and 
hemlock.) 

Lon~leafslnsh pine.-Forests in which longleaf or slash 
pine, singly or in combination, comprises a plurality of the 
stocking. (Common associates include oak, hickory, and gum.) 

Loblolly-shortleaf pine-Forests in which loblolly pine, 
shortleaf pine, or other southern yellow pines, except longleaf 
or slash pine, singly or in combination, comprise a plurality of 
the stocking. (Common associates include oak, hickory, and 
gum.) 

Ook-pine.-Forests in which hardwoods (usually upland 
oaks) comprise s plurality of the stocking but  in which pines 
comprise 25 to 50  percent of the stacking. (Common associates 
include gum, hickory, and yellow-poplar.) 

Ook-hickory.-Forests in which upland oaks or hickory, 
singly or in combination, comprise a plurality of the stocking, 
except where pines comprise 25 t o  50  percent, in which case the 
stand would be classified oak-pine. (Common associates include 
yellow-poplar, elm, maple, and black walnut.) 

Ook-gum-cypress.-Bottomland forest in which tupelo, 
blackgum, sweetgum, oaks, or southern cypress, singly or in 
combination, comprise a plurality of the stocking, except where 
pines comprise 25 to 50 percent, in which case the stand would 
be classified oak-pine. (Common associates include cottonwood, 
willow, ash, elm, hackberry, and maple.) 

am-osh-cottonwood.-Forests in which elm, ash, or cotton- 
wood, singly or in combination, comprises a plurality of the 
stocking. (Cohmun associates include willow, sycamore, beech, 
and maple.) 

Maple-beech-birch.-Forests in which maple, beech, or yel- 
low birch, singly or in combination, comprises a plurality of the 
stocking. (Common ass~ciater  include hemlock, elm, basswood. 
and wldtc pine.) 

Grovr grow?h.-Annual increase in net volume of trees in 
the absence of cutring and mortality. 

Growing-stock trees-Live trees of commercial species 
qualifying ss desirable or acceptable trees. 

Growing-stock volume-Net volume in cubic feet of 
growing-stack trees 5.0 inches d.b.h. and over from a l-foot 
stump to a minimum 4.0-inch top diameter outside bark of the 
central stem, or to the point where the central stem breaks into 
limbs. (Net volume in primary forks is included.) 

Hordivoods.-Dicotyledonous trees, usuaily broad-leaved 
and deciduous. 

Soj? hordwoodr.-Soft-textured hardwoods, such as box- 
elder, red and silver maple, hackberry, loblolly-bay, sweetgum, 
Yellow-poplar, magnolia, sweetbay, water tupelo, blackgum, 
sycamore, cottonwood, black cherry, willow, basswood, and 
elm. 

Hord hardwoods.-Hard-textured hardwoods such as sugar 
maple, birch, hickory, dogwood, persimmon (forest grown), 



biack locust, beech, ash, honeylocust, holly, black walnut, 
mulberry, and all commercial oaks. 

Idle formlond-lnclc~dcs former croplands, orchards, im- 
 raved pastures and farm sites not tended within the past 2 
years, and presently less than 16.6 percent stocked with trees. 

Improved posture.-Land currently improved for grazing 
by cultivation, seeding, irrigatiun, or clearing o f  trees or brush. 

Induitrioi wood.-All roundwood products except fuel- 
wood. 

Ingruwfh-The number or net volume of trees that grow 
large enough during a specified year t o  qualify as saplings, polc- 
timber, or sawtimber. 

Inhihiriny ~eyrtntion-Cover sufficiently dense to prevent 
the establishment of tree seedlings. 

Lond orro.-The area of dry land and land temporarily or 
partly covered by water such as marshes, swamps, and river 
flood plains (omitting tidal Pats below mean high tide), streams, 
sloughs, estuaries, and canals less than i j 8  of a statute mile in 
width, and lakes, reservoirs, and ponds less than 40 acres in area. 

Log grade.--A class~fication of logs based on external char- 
acteristics as indicators of quality or value. 

Lorzing residues-The unused portions of trees cut or 
killed by logging. 

.kIix.eNoneous Federn1 1onds.~-Federal lands other than 
National I.~orcsts, lands administeied by the Bureau of Land 
Management, iind Indian lands. 

iMiicel1oneous privorr londs-rorporore-Lands owned by 
private corporations other than forest industry. 

Mircelloneuus privare 1nnds~-individuol-Privately owned 
lands uthri  ttlan forcst mdusrry, farmei-owned, or corporate 
Pands. 

Morro1iry.-Number or sound-wood volume of live trees 
dymg froni natural causes during a specified pcriod. 

Noiir,tiol Forest lund--Frdcrat lands which have been 
legally designated as National Forests or purchase units, and 
other lands under the administration of the Forest Service, in- 
cludins cxperimcntal areas and Hankhead-Jones Title I l l  lands. 

Nef onnuol ~ r u w t h - T h e  incrcase in vulume fu r  a specific 
year. 

A'er ~,olume. (;IOSS VUIUIDC of wood less deductions fur rot, 
sweep, or other defect afiecting use far timber products. 

ho~~commerc ia i  loresf lorid-(a) Unproductive forest land 
incapable of y~zlding crops of industrial wood because of adverse 
ritc conditions, and (b)  prodiiclivr-reserved forest land. 

So,icummerciol sprcirs-Trcc species of typically small 
slri.. poor farm, or inicriar qualiry which normally do nut 
develop znto trees ~ui lab l r  foi  indusrrial wood products. 

~Vonforesr lond-Land that has never supported forests and 
land formerly forested where timber production is precluded by 
development for o t h e ~  uses. 

.No\runstocked land.-Commercial forest land less than 16.7 
percent stocked with growtng-stock tIees. 

Orher Federal 1onds.-Federal lands other than Nationai 
Forests, inciuding iands administered by the Bureau of Land 
Managemenr, Bureau of Indian Aftairs, and other Federal 
agencies. 

Other public lands.-Publicly owned Panda other rhan 
National Forests. 

Orher removolr-The net volume of growing-stock tides 
removed from the inventory by cultural operations, such as 
tirnber stand improvement, land clearing, and other changes in 
land use that result in the removal of the trees from the cammar- 
cia1 forest. 

Overrtocked oreor.-Areas where growth of t r e e  is signifi- 
cantly reduced by excessive numbers of trees. 

Plonf byproducts-Wood products such as pulp chips, ob- 
tained incidental to production of other manufactured products. 

Plant residuer.-Wood inaterials from manufacturing plants 
not urilired for some product. 

Puletimber frees.-Growlng-stock trees of commercial 
species at lea51 5.0 inches in d.b.h. but smallcr than rawtimber 
size. 

Productive-reserved forest land- torcs t  iand sufficiently 
productive to qualify as commercial forest land, but withdrawn 
from timber urilization through statute or administrative deslg- 
nation. 

Quality class-A ciassificatiun o f  sawtimber volumes by 
log or tree grades. 

Rangeland.-Land an  which the natural plant cover is com- 
posed principally of nativc grasses, forbs, or shrubs valuable for 
forage. 

Rorren frees-Live trees of co~nrnerciai species that do not 
contaln at least one 12-foot raw log. or two noncontiguous saw 
lugs, each 8 ice1 or longer, now or prospectively, primarily 
because of rot or rnissing sections. and with less than one-thud 
of the gross tree volume in sound material. 

K o u ~ h  trees.-(a) Live trees of commercial species that do 
not contain ~t lcaht one l l ~ f u o r  i a n  log, or two noncontiguour 
iaa logs, each 8 fect ur  longer, now or piorpectivcly, primarily 
because of roughness, poor form, splits, and cracks, and with less 
than one~third of the gross tree volume in sound material; and 
(b) all live trees of noncomme~cial species. 

Roundwood prod~rcrs-Logs, bolts. or other round rec- 
tians cut from trees for industrial oi consumer uses. 

Solvnble dead r r r e rS t and ing  or down dead trees that are 
considered merchantable by Forert Survey standards. 



Saplings.-Live trees 1.0 inch to 5.0 inches in diameter a t  
breast height. 

Sow iog-A log meeting minimum standards of diameter, 
length, and defect, including logs a t  least 8 feet long, sound and 
straight, and with a minimum diametcr inside bark far softwoods 
of 6 inches (8 inches for hardwoods). 

Sow-log purrion.-That part of the bole of sawtimbcr trees 
between the stump and the saw-log top. 

Saw-lug fop.-The point on the bole of sawtimber tiees 
above which a saw log cannot be produced. The minimum saw- 
log top is 7.0 ~nches  d o b .  foi softwoods and 9.0 inches d o h .  
for hardwoods. 

Sowtimber rrees-Live trees of commercial species contain- 
ing at least a 12-foot saw log, or two contiguous saw logs. each 
8 feet 01 longer, and with a t  least one-third of the grass board- 
foot  volume between the 1-foot stump and minimum saw-log 
top being sound. Suftwoods must be at leait 9.0 inches and hard- 
woods at least 11.0 inches in diametcr at breast height. 

Sawrimber volume.-Nst volume of the saw-log portion of 
live sawtimber in board-foot Internstions1 %-inch rule. 

Seed1in~s.-Llvc trees lcss than 1.0 inch in diameter at 
breast height that are enpecr<d to survive and develop. 

Sire class.-A classification of forest land in tcrms of in- 
herent capacity to grow crops of industrial wood based on fully 
stocked natural stands. 

Class I -S i t r a  capable of producing 165 ui more cubic 
feet per acre annually 

Class 2.-Sltes capable of producing 120 to 165 cubic feet 
per acre annually. 

Class 3.-Sires capable of producing 85 to 120 cubic feet 
per acze annually. 

Ciovs 4.-Sites capable of producing 50  to 85 cubic feet per 
acre annually. 

Clovs 5 .  Si t e s  incapable of producing 50  cubic feet per acre 
annually, but  excluding unproductive sites. 

Sofiwouds-Coniferous trees, usually evergreen, having 
ncedles or scale-like leaves. 

Pines-Yellow pine species which include loblolly, longleaf, 
slash, pond, shortleaf, pitch, Virginia, and Tahlc-Mountain 
pine. 

Orher sufiooods. -Cypress, eastern redcedar, whitc cedar, 
eastern white pine, eastern hemlock, spruce, and fir. 

Srnnd-size class.-A classification of forest land based on 
the diameter class of growing-stack trees an the area. I 

Sowrimber rionds-Stands at least 16.7 percent stocked 
with growing-stock trees, with half or more of total 
stocking in sawtimber and pole-timber trees, and with 
sawtimber stocking at least equal to poletimber stocking. 

Polerimber sionds-Stands at least 16.7 percent s~ockcd 
with growing-stock trees of which half or more of this 
stocking is in poletimber and sawtimber trees, and with 
poletimber atocklng exceeding that of sawtimber. 

Sapling-seedling stands.-Stands at least 16.7 percent 
stocked with growing-stock trees of which more than half 
of the stocking is saplings and seedlings. 

Srote, county, and municipal lands.-Lands awned by 
States, counties, and local public agencies or municipalities, or 
lands leased to these governmental units for 50  ycais or more. 

Srocking-The degree of occupancy of land by trees, 
measured by bard  area or the number of trees in a stand and 
spacing in thc stand, compared t o  a minimum standard, depend- 
ing on tree size, t o  fully utilize the growth potential of theland. 
(Scr rable at end of definitions.) 

Fully srocked-100 percent or more stocking 

.Medium srocked-60 to 100 percent stocking 

Poorly srocked-Less than 60  percent stocking 

Scrrvivor growr!~.-The incrcase in volume of growing- 
stock trees that survive cutting and mortality for a specified 
year. 

Timber products.-Roundwood products and plant by- 
products. 

Timber remvvols-The net volume of growing-stock trees 
rcmaved from the inventory by harvesting; cultural operations, 
such as stand improvement; land clearing, or changes in land use. 

L'izproducrive /uresr lond-lbnrzit land incapable of pru- 
ducing 20 cubic feet per acre of industrial wood under natural 
conditions, beciiusc of adverse site conditions. 

Upper-srem portion.-That part of thc main srem or fork of 
sawtimbcr trees above the saw~log top to a minimum top di- 
ameter 4.0 inches outside bark or to the point where the main 
srem or fork breaks into limbs. 

L/hon ond ofher oreos.-Arras within the legal boundanes 
of citles and towns, suburban areas developed for residential, 
industrial, or recrsational purposes; ~ c h u o l  y ~ i d s ,  cemrtzriss; 
roads; railiuads; airports: bcacbcs: putwrlines and ather iights~of- 
way; or other nonforert land not included in any other specified 
land use class. 



Stocking Standard 

20 5 1 111 3.5 

'Trecs icss than 5.0 inches d.b.h. were tallied on a 10-point 
clustcr of circular, 11300acre plots at each sample location. 
Trees 5.0 inches d.b.h, and larger were tallied on a 10-point 
cluster 01' variable plots using a basal area fscror of 37.5 at rach 
rarnplc location. 

Overstocked-over 130 percent. 
IFully rtocked-100-130 percent 
Medium stockrd-60-99 percent 
Poorly stocked-16.7-59 percent 
Nunstockcd-less than 16.7 percent 

D b h .  
class 

Conversion Factors 
Cubic feet of wood per average cord 

(excluding bark) 

D.b.h. Pine 
ioftwoods I Other I Hardwood Seedlings 600 - 5 0 

2 560 - 5 4 
4 460 .. 6.5 
6 340 67 5.8 
8 240 84 4.8 

I 0  155 85 4 .3  
12 115 90 4 .0  
14 9 0  96 3 8 

Minimum number 
of trzes per acre 
f b r  full stocking 

Average 7 2 1  83.7 7 4 . 2  

Rough cords pci M cubic feet (without bark) = 

Minimum basal 
area per acre 

fur  Cull stocking 

Where Pine Orher softwoods Hardwood 
a = 10.01850 9.15960 11.68410 

Percent stocking 
assigned each 

tally tree' 
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Table 1 .  - Area by land classes, 
Virginia, 1977 

Table 3 .  - Area of commercial forest land, by stand-size 
and ownership classes, Virginia, 1977 

Land class I Area 

Acres 
Forest  land:  

Commercial 15,972,793 

Productive-reserved 374,56 I 
Unproductive 70 ,025  

Tota l  16,417,379 

Nonforest  land:  

Cropland 3,098,623 
Pasture and range 3,641,844 

Other1  2,354,550 

Tota l  9 ,095,017 

All land' 25,512,396 

'Includes swampland, industrial and urban 
areas, ather nonfarest land, and 215,894 acres 
classed as water by Forest Su~vey standards but 
defined by Bureau of Census as land. 

' F I O ~  US.  Bureau of the Census, Land 
and Water Area of the United States, 1970. 

Table 2. - Area of commercial forest land, 
by ownership classes, Virginia, 1977 

Acres 
National Forest 1,457,989 

Other Federal: 
Bureau of Lznd Management - 
Indian 485 
Miscellaneous Federal 245,126 

Total othrr Feder.1 245,611 

State 183,345 

County and municipal 68.985 

Forest industry1 1,669,618 

Fanner-owned 6,209,938 

Miscellaneous piivutr: 
Individual 4,971,914 
Coiporate 1,165,193 

Total miscellaneous private 6,137,307 

All ownerships 15,972,793 

' ~ o t  including 13,996 acres of farmer-owned and 
miscellaneous private lands leased to forest industry. 

Table 5 .  - Area of commercial forest land, by stocking classes based on 
selected stand components, Virginia, 1977  

Stand~siz  clars 
All / National 

ownerships Forest 

Stocking 
plrccntrgc 

. . . . . . . . . . . . . . .  A o a  . . . . . . . . . . . . . .  
Sawtimber 6,355,494 670,765 257,089 483,467 4,944.173 
Poktimber 6,004,554 583,285 172,848 517,703 4,710,718 
Sapling andreedling 3,360,391 172,408 59.283 632,477 2,496,223 
Nonstocked 252.354 31.531 8.721 35,971 176,131 

AU classes 15,972,793 1,457,989 497,941 1,669,618 12,347,245 

Table 4. - Area of commercial forest land, by stand 
volume and ownership classes, Virginia, 1977 

Other 
public 

Stand volume 
per acre' 

. . . . . . . . . . . . . . .  Acres. . . . . . . . . . . . . . . . . .  

Stocking clxssincd m term. of. 

AU live 
aers 

Fore~t  
industry 

. . . . . . . . . . . . .  Acres . . . . . . . . . . . . . . .  

Less than 1,500 fbm 5,955,853 475,415 201,476 891,780 4,387,182 
1.500 to 5,000 fbm 6,087,613 608,024 116,880 396.418 4,966,291 
More than 5,000 fbm 3,929,327 374,550 179.585 381,420 2,991,772 

All classes 15,972,793 1,457,989 497,941 1,669.618 12,347,245 

'International %-inch rule. 

All 
ownerships 

Faimer and 
misc private 

National 
Forest 

Graunng-,lock trees Rough and 
rotten freer 

T o f d  

Other 
public 

lnhibitlng 
vcgc~ation 

Derirlble 

Forest 
industry 

Acceptabls 

Farmer and 
misc. private 



Table 6.  - Area of commercial forest land, by ownership and stocking classes' 
with percent occupancy by selected stand components, Virginia, 1977 

Acre8 . . . . . . . . . . . . .  Pereenioforea . . . . . . . . . . . . . .  

National Fureat: 
Fully stocked stands 194.482 92.4 18.2 74.2 7.6 - - 

Medium stocked i tandi  752,073 70.2 15.0 55.2 27.1 0.8 1.9 
Poorly stocked stands 51 1.434 39 5 4.2 35.3 48.5 4 .3  7.7 

All svandn 1,457,989 62.8 11.8 51 .0  31.7 I .9 3.6 

Orher public: 
Fully ifucked stands 152.472 94.0 31.1 62.9 6.0 - - 
Medium stocked a tmda 226,975 75.4 20.2 55.2 21.5 1.1 2 0  
Poorly 5rocked stands 118,494 35.7 8.5 27.2 4 0  8 9.2 14.3 

A11 s t m d a  497.941 7 3  1 21.3 51.8 20  4 2.5 4.0 

Ownership and  

stucking ckrs 

Forest industry: 
Fully stocked s t ~ n d s  709,481 95.4 41.8 53.6 4.6 - - 
Medlum stocked stdnds 662,332 75.9 27.0 48 .9  21.2 0 8 2.1 

Area Growmg-stock trees 

Pourly stocked stands 297.805 39.4 14.2 25.2 35.4 4.8 20.4 

All it;inds 1.669.618 78.9 31.6 47.3 15.9 1.1 4.1 

Farmer misc .  
Fully stocked stands 2,771,038 93.5 2 9 4  64.1 6.5 - - 
Medium stocked stands 6,716,760 75.2 22.6 52.6 20.5 1 2  3.1 
Poorly stocked stand3 2,859,447 39.8 11.7 28.1 41.6 7.2 1 1 4  

A I I  scandl 12.347.245 72.6 22.1 50.5 21.2 2 ?  4 n 
All o w n e r s h l p ~ :  

F u l l y s f o c k s d s u n d s  3,827,473 93.9 31.5 62 .4  6.1 
Medurn  rtuckcd arandr 8,358,1411 74.9 22.3 52.6 21.1 1.2 2.8 
Poorly \rocked r t m d i  3.787.180 39.5 10.8 28.7 41 .9  6 .8  11.8 

All stands 15,972,793 72.6 22.4 50 .2  21.4 2.0 4.0 

' H u e d  on degree ufgruwing-stock stocking. 

Table 8. - Area of commercial forest land, 
by forest types and ownership classes, 

Virginia, 1977 

TYPE 
All 

ownerships Table 7.  - Area of con1mercial forest land, by site and owner- 
. . . . . . .  . . . . . . . . .  ship classes, Virginia, 1977 ~ c r e s  

Soitwoad types: 
Whitepine-hemlock 152,109 12,826 139,283 

Public 

Sire class 

P~ivate 

Virginia pine 1,216,610 68,320 1,148,290 
Ano . . . . . . . . . . . . . . . .  Eastern rrdsedar 76,067 3,097 72.970 . . . . . . . . . . . . . . . . .  

- 
Pond pine 2,590 - 

165 f t 3  oi  more 21.903 
2.590 

- 
21.903 Pitch pine 83.826 47,789 36.037 

120 to  165 it ' 127.697 8,936 6.000 16,169 96.592 ~ a b l e - ~ ~ ~ n t ~ ~ n ~ i n e  43,093 22,212 20.881 
8 5  to  120 it3 1 ,701,667 35.105 74,277 193,554 1,398,731 
5 0  to 8 5  f t3  10.777.825 638,460 355.515 1.296.923 8 ,486,927 Total 3,437,488 224,107 3,213,381 
Less than 5 0  f 1 h ~ 3 4 3 . 7 0 1  775,488 62.149 162,972 2,343.092 ~ ~ ~ d ~ ~ ~ d  types: 

All C I ~ S S C S  Oak-pine 1,93i,626 L74,R04 1,756,822 
15,912,793 1,457.989 497,941 1,669,618 12,347.245 9,284,511 1.320.386 7,964,125 

Chermut urk 475.553 205.831 269.722 
Oak-gusl-cypress 363.975 9.447 314,528 
Elm-arhcottonwoud 349,328 8,070 341.258 
Maple-beech-buch 130,312 13.285 117.027 

Totali 12,135,305 1,731,821 10.803.482 

AU types 15,972,793 1,955,930 14,016,863 

All 
ownerships 

National 
Forerr 

Other 
public 

Forest 
industry 

Farmer and LoblouY Pine 1,575,469 55,302 1,520.167 
misc. prlvare 287,724 14.561 273,161 



Table 9. - Area of noncommercial forest 
land, by forest types, Virginia, 1977 

Productiue- / [ Inpro-  

Type 1 2 1 d d-t~ve areas 

Loblolly-shortlcaf pine 27,110 27.1 10 - 
Oak-pine 9.786 9,786 - 

Ouk-hickory 361,298 291,273 70.025 
Oak-gum-cypress 46,392 46,392 - 

All types  444,586 374,561 70.025 

Table LO. - Number of growing-stock trees on commercial forest land, by species and diameter class. 1977 

-~ 

. . . . . . . . . . . . . . . . .  . Thoussnd trees. . . . . . . . . . . . . . . .  . . . . . .  
Svlfw"0d. 

Longled pin. - - - - - - - - - 

Slash pine - - - - . . - . 
Shorfleainine 89.357 36,896 27,107 15.063 6,837 2.487 683 166 81 31 - 

LobloUy pms 227,840 104,500 52,741 29.339 19.581 11.290 6,055 2.717 1.018 593 6 
Pond pine 1.050 101 242 167 268 111 92 41 26 - 2 
Vlr@nia pine 242.001 116,582 74,082 34.029 12,998 3,429 718 L21 33 9 
Pitch pine 26.818 6,958 6.500 6,067 4.018 1,988 828 356 56 47 - 

Tabk-Mountan plne 10.848 4,175 2.901 1.914 983 639 149 64 23 
spivss  PI". - . - - - . - . 
Smd plnc - - . - - - - - - 

Earfcm white pine 31,956 10,683 7,568 1.163 3,283 2,568 1.360 666 321 331 13 
Esstem hemlock 10,160 3,941 2.333 1.386 819 613 2'32 286 149 188 53 
Spruce and fir 253 - 116 30 76 19 12 - - 

Baldcypresx 1,365 139 133 174 233 241 162 65 85 I17 16 
Pondcyprcl8 108 - . 17 26 I5  25 5 16 4 
Csdlrr 19.024 13,336 4.130 1.146 281 101 / I  13 - - - 

Tofmisoliroodr 660.780 2P7.311 177.853 94.495 49,449 23.546 10.377 4,520 1.797 J.338 94 

Hardwood: 
%kc$ r h l f r  oakr' 193.398 10.094 45.861 30,818 19.230 12.446 7.347 3.805 1,892 1.773 132 
Scbct red 61,597 17,690 13.306 9,222 7,1165 5.418 3.179 1,964 1 .3 i l  1,758 244 
Chclfnul oak 143.045 49,728 35,754 22.427 13.625 8.738 5,849 3 2  1,720 1,909 143 
Ofhcr white orkr 11.930 5,054 2.948 1.540 1,144 790 224 67 84 61  12 
Othei red oxka 210,274 73,584 52,300 35.158 20,951 13,882 7,336 3,661 1.737 1,511 134 
Hickory 101.627 42.578 26.117 17,612 9.538 5.905 3,114 1.619 607 104 3; 
Ycliow birch 377 9n 137 29 - 42 28 34 - 17 
H u d  map* L1.501 4.692 2.660 1,810 939 542 394 207 137 110 10 
Soft mapk 90,339 41,843 21,601 13.067 6C64 3.180 2,075 1,023 491 550 39 
Becch 20,795 1,367 3.640 2,804 2.234 1,612 1,176 858 533 529 42 
Sweetgum 19.024 35,615 19,411 10.866 6,252 3,496 1,670 851 422 361 16 
Tupclo m d  blackgum 33271  13,945 7.022 5,138 3.075 2.002 l.147 410  215 237 20 
Ash 16.075 6,061 3,676 2.232 1.820 1.093 676 281 103 115 18 
Cottonwood 417 I43 145 7 1 16 - 23 - 19 - 

Baxrwood 6.074 1,203 1,231 1.080 1,010 634 428 201 78 142 7 
Yeliow-poplar 157.832 49.859 34,088 26,922 19669  12.631 7,290 3,849 1.73, 1.616 113 
nay and magnobr 8.490 3,652 2,661 1,281 458 212 57 39 82 44 4 
Black cherry 3.460 1,490 921 395 28 1 228 64 44 I 5  22 - 

Black walnut 6.775 2.210 1,719 928 842 55 1 255 I57 85 l i  I3  
Sycamore 6.947 1.219 1.429 1,087 1.325 662 521 266 174 226 18 
Bhck locust 20.036 6.116 6.448 3.899 1,946 969 393 161 50 54 
Elm 2 3 5 8 9  2.808 \ . I32 679 391 272 77 79 75 I0 
Olhsr errrein hardwoods 36,132 16,227 9.094 4.915 2.563 1.611 160 420 IRY 313 20 

Total hardwc~oda 1,234,528 454,049 295.037 194.453 I2i .590 77,039 44.278 23.212 11,781 12,041 1.048 
. .......... ............ .... .. - 

All ipecic. 1,8PS,30R 711,360 412,890 288.948 111.019 100.585 54.611 27,732 13.178 11.379 1.142 -- ' lncludcr uhl le .  rwrrnp whlcr, rwrmp r h c - i n ~ ~ .  md cilinkapln ~ d l ~ .  

'lnrludc5 rhcrrybrrk .lnd nurlhern red or* \  

Specher 
All 

c l a ~ s ~ a  

Dismollr c h s  (mohes rt brcmrt hrightl 

5.0- 
6 9 

1.0- 
8.9 

9.0- 
10.9 

11.0- 
12.9 

1 9 . 0  
20.9 

13.0- 
14.9 

21 0 
28.9 

15.0- 
16.9 

29.0 and 
iri%cr 

17 0- 
18 9 



Table 11. - Volume of timber on commercial 
forest land, by class of timber and by soft- 

wood and hardwood, Virginia, 1977 

All growing-stock tiees 19,656,460 5,512,096 14,144,364 

Rough trees: 
Sawtimber-Vzr trees 1,276,165 72,797 1,203,568 
Poletinlber-SIZE trees 1,754,610 108,201 1,646,403 

1 All 

Rutten trees. 
Sawtimber-size lieer 398,888 5.702 393,186 
Poletlmber-size trees 58.914 848 58,126 

. . . . Thousnnd cubic ferr . . . . 

S~wt imbc i  trees: 
Saw-lag portion 10,337,732 2,986.008 7,351,724 
Upper-stem portion 2,071,165 571.660 1,499,505 

Softwood Class of timber 

Salvable dead trees: 
Sawrlmber-size rreea 18,342 10.597 7.145 
Poht~mber-size trees 20.798 12,708 8,090 - 

Tutdl 39.140 23.305 15.835 

Hardwood p i e  

Tovrl. all timber 23,184,437 5.722.955 11.461.482 

Table 12. - Volume of growing stock and sawtimber on commercial 
forest land, by ownership classes, and by softwood and 

hardwood, VirginL, 1977 

, , , ; I I r  41, 5,!,1:, i ,-\!'. I ! I - : .  3 , # 5 i , . l !  
I . I . O I .  ,! >.. > - <  . ' 1 II!i,i.> > : ! , , I ,  I , , , . , ; : ,  

I I C . ,  r.1 . : . \ I  - , i  5 - ,  :;- . ( i l l ' ?  ? ~ , . , 5 , ,  . ' , < ~ I , ? i  

 hi^ C P ~ S S  

Alluwnirrhips 1Y.656.460 5.512.OY6 14.144.364 53,770,635 16,134,085 37,636,1511 

' ~n iu rna rmnd~  ' ~ ~ t n r h  rule. 

. . . . Thourond cubic fcei . . . . Thousand hoord feei'. .. 

Croulng stock Sawtimber 

,411 
species 

soit. ' wdid- ' A I I  
wood I wood specter 

so i t -  ~ ~ ~ d -  
wood mood 





Table 14. - Volume of sawtimber on commercial forest land. by species and diameter class. 1977 

S p s i ~ l  

, ,  . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  rn0uylndbollrdfe.r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Softwood: 

Longlraf pine . . - - - - . - - 

S b h  pine . . . - - - . - 

Shorfled plna 1,881.146 686,858 583.154 355.417 150,826 49,581 31,231 24,079 - 

Loblolly pine 1.751.088 1,287,517 1,747.918 1,682.628 1,349,634 857,816 439,599 316.894 9.082 
Pond pine 75,787 6,491 11.023 14.581 17.107 8.218 10.381 . 1,986 
Vlrgulla pine 2,951,684 1,421,038 966,733 406,110 121.490 28.145 10.363 3.805 - 

Pitch pine 985,602 196,809 263,652 230.402 111,715 91,586 19.221 24,217 - 
Table-Mountdn pine 287,431 88.727 76,541 74,451 23,001 16.829 7.870 . - 
Sprucepinr - - - - - . - - - 
Sandplne . - - - - 

E ~ a m  white pine 1,365,031 195,829 231.362 286,325 221,052 158,797 102,056 154.910 13,640 
Enrtcrn hemlock 505.339 42,295 46.912 72.516 50.884 68.035 45.654 109.252 29,731 
SPIUEE mnd r i r  12.432 1,808 5,839 2.424 2.361 - - - - 

Baldcypress 212,091 7.152 17,630 32.769 32,636 16,806 27.988 58.859 18.251 
Pandcypre~1 24,420 696 2.265 . 2.867 6,152 1.587 6.813 4.040 
Cedars 16.034 42.251 17,927 L2.002 1,516 2.338 - - - 

T ~ f d l ~ o f t ~ o ~ d l  16,134,085 3,977,671 3,977,022 3,169,631 2,130,089 1,308.303 695.950 758.889 116,730 
Hardwood: 

Sclecf rhitr oaks' 5,997,193 . I.143.541 1.274.184 1,156,476 851.163 575,881 842.415 154,133 
Select xed arks' 3,241,014 - 432.641 530,448 463,515 413,581 369,600 790,584 240.641 
Chestnut oak 4.244,L2I - 712,353 780,463 185,713 600,111 440.631 181.481 143,303 
Othei whlfr oaks 262,364 . 67,571 80,218 33,818 14,109 25.744 31.856 9.048 
O t h ~ i  rod oaks 5,838,186 . I,L87,991 1,349,257 1,122,627 8 0 5 , 2 1 4 S 2 0 0 , 8 6 6  709,597 142,634 
Hickory 2,100,331 . 185,987 643,089 533.638 411,465 204,449 281,544 40.159 
YeUuul birch 19.621 - . 3,335 3,768 5.795 - 6,123 - 
llard maplr 3W7.889 - 64.026 57.352 63,160 47.832 46.041 56.052 13.426 
Soft mnplc 1,554,547 - 361,162 300,419 295,123 203,008 133.821 2 2 t 3 7 6  40,538 
Brech 1,043,407 . 151.619 166.596 170.381 170,690 119,449 20S,307 33,363 
sweetgum 1,832,656 - 457,176 444.723 322.417 235,547 155.895 195.131 21.763 
Tupelo m d  blackgum 814,777 - 175,247 194.184 164.99, 92.559 60.230 99,114 28.452 
Anh 490,038 - 111.039 113.448 103,071 64.808 29.836 50,542 17.294 
Cottonwood 12.056 - 995 . 4,248 - - 6.813 . 
Raarwood 358.401 13.900 11.624 73,054 46.672 23.643 62,625 6,883 
Yellow-paplu 6,812,175 - 1,330,195 1,484,046 1.319.226 1,009,190 612,592 904.732 151,694 
Bsy and magnolia 143,553 - 28,741 28,290 11,012 11,190 30,189 29.666 4,065 
Bhck cheny 74.37, - 18.609 23,812 9.121 9.847 5,105 1.871 - 

Black walnut 177,837 47,095 45,414 29.126 25,531 18,499 5,266 6.706 
Sycamore 115.877 - 19.200 66.312 19.598 56,282 50.169 103.999 40,311 
Black locu3f 293.757 - 114,274 81.852 47,683 21.311 10.467 15.164 - 

Elm 217,786 - 44,861 41,119 43,590 19,412 23,410 35,276 10.118 
Ofhrr railem hvdwoodr 683.893 - 155,491 141.142 107.543 82.543 47,680 123,054 20.440 

Total ihudroa& 37,616,550 - 7,310,314 7,927,321 6,943,201 5,200,926 3,524.597 5,1662,198 1.1?4,981 

,411 rpeees 53,770,635 3,977,411 11,327,336 ll .096.958 9,073,196 6.509.229 4.220.547 6,324,087 1,241,711 

: ~ ~ ~ l ~ d ~ ~  white. 3ralnp whlfe, swamp chestnut md chinknoin odcl. 
Include. chriiybvk rnd "arther" rcd oak,. 

All 
E I U S ~ I (  

Diameter Ch. cinchen at breUt height, 

29.0 and 
larger 

13.0- 
14.9 

9.0- 
10.9 

21.0- 
28.9 

15.0- 
16.9 

11.0- 
12.9 

17.0- 
18.9 

19.0- 
20.9 



Table 15. - Volume of sawtimber on commercial forest land, by species 
and quality classes, Virginia, 1977 

. . . . . . . . . .  mousond board l ee r  . . . . . . . . . . . . .  
Softwood: 

Yellow pines' 13,938,738 446,001 2,679.632 10,813,105 ('1 
Eastern while pine3 1,365,031 110.758 68.252 637,529 548,492 
cypress3 236,511 54,560 59,955 121.996 - 

Spruce and fir3 12,432 401 622 6.128 5,281 
Other eastern saftu,oodn3 581,373 58,404 25,267 260.728 236,974 

Total 16,134,085 670,124 2,833,728 11,839,486 790,747 
- 

~a rdwood : '  
Select white and rod oaks 9,238,807 1,103,261 1,867,868 3,460,590 2,807,088 
Other white and red oaks 10,344,671 899.719 1,476,003 4,123,736 3,845,213 
Hickory 2,700,331 132,413 316,411 999.122 1,252,385 
Yellow birch 19.621 1,140 3,457 7,175 7.849 
Hard maple 347,889 49,832 103.555 137,463 57.039 
Sweetgurn 1,832,656 139,614 239,111 703,986 749.945 
Ash, walnut, m d  black cheiry 742,246 106,490 139,773 411.210 84,773 
Yellow-poplar 6,812,275 439,718 556,808 2,083.656 3,732,093 
Other hardwoods 5,598.054 231.632 799,147 2,328,054 2,239.221 

Total 37,636,550 3,103,819 5,502,133 14,254,992 14,775,606 

AU species 53,770,635 3,773,943 8,335,861 26,094,478 15,566,353 

'Based on Southern Pine Log Grades for Yard and Structural Lumber, Reseaich Paper SE-39. 
published by rhc Southeastern r a r e s t  Experiment Station in 1968. 

Species 

'Not applicable. 
3 ~ a r e d  on Trval Log Grader for Eastern White Pine orroared by tllr Uortheastern Forest Exoeri- . . 

inent Siariun in 1960. 
4 ~ r a d e d  according 10 Hardwood Log Grades for Standard Lumber published by the ti. S. [:orest 

Products Laboratory in 1953. Specifications for the grade 4 tie and timber logs arc based chiefly on 
knot sire and log soundness. 

All 
grades 

Softwood: 
Yellow pines 
Eastern white ~ i n e  
Spruce and fir 
Cypicrs 
Other evstein sofrwoods 

Total ~ o i t w o o d s  

Hardwood: 
Select white and icd oak3 
Orher white and red oaks 
Hickory 
Yellow birch 
Hard maple 
Sweetgum 
Ash, walnut, and biack chcrry 
Yellow-poplar 
Tupelo and blackgum 
Other eastern hardwoods 

Total hardwoods 

Log glade 

Table 16. - Net annual growth and 
removals of growing stock on com- 

mercial forest land, by species, 
Virginia. 1976 

Thousand cubic leer 

I 

I Net 
Species annual 

erowrh Table 17. - Net annual growth and removals of growing stock on 
commercial forest land, by ownership classes and by softwood and 

hardwood, Virginia, 1976 

Annual 
t i r nh r  

rcmovula 

2 

Ownership class 

3 4 

Thourand cubk  lee! . . . . . . . . . . . . .  . . . . . . . . . . . . . .  
National Foicst 55,405 6,717 48,688 21.752 5.074 16.678 
Othcr public 31,452 10.771 20.681 22.298 10,311 11.987 
Farestindustry 95,156 52,288 42,868 80,976 46,303 34.673 
Farmer and misc. 

private 641,155 177.429 463,726 370,972 143.537 221.435 

Ner annual growth 1 Annual timber removals 

All  
species 

All 
rpccies 

Soit-  
wood 

Hard- 
u'uod 

Soit- 
wood 

Hard- 
a u o d  



Table 18. - Net annual growth and 
removals of sawtimber on com- 
mercial forest land, by species, 

Virginia, 1976 

Species 

Thousand boord feer 
Softwood: 

Yellow pines 712,885 676,340 
Eastern white pine 80,536 23,704 
Spruce and fir 918 - 

Cypress 10,185 6.176 
Other castem naftwoods 21,895 8,288 

Total softwoods 826,419 714,508 

Hardwood: 
Select white and red oaks 446,215 251.717 
Other white and red oaks 515,024 256,230 
Hickory 112,812 82,349 
Yellow birch 279 - 
Hard maple 12,710 2,893 
Sweetgum 76,297 6 1 5 1 6  
Ash, walnut, and black cherry 34,479 4,980 
Yellow-poplar 518,849 186,431 
Tupelo and blackgum 23,219 32,229 
Other eastern hardwoods 222,503 87.629 

Total hardwoods 1,962,387 965,974 

All species 2,788,806 1,680,482 

Table 20. - Mortality of growing stock 
and sawtimber on commercial forest 

land, by species, Virginia, 1976 

M M 
cubre board 
feer feet 

Softwood: 
YeUow pmcs 60,492 134,056 
Ea~tern  white pino 992 1,718 
Spruce and fir - - 
Cypress - - 
Other eastern softwoods 725 408 

Hardwood: 
Select white m d  red oaks 
Other white and red oaks 
Hickory 
Ycllow birch 
Hard maple 
Sweetgvrn 
Ash, walnut, and black cherry 
Yellow-poplar 
Tupelo and blackgum 
Other eastern hardwoods 

Total i~ardvondr 

All species 119.544 270,051 

Table 21. - Mortality of growing stock and sawtimber on commer- 
cial forest land, by ownership classes, and by softwood and hard- 

wood, Vitginia, 1976 

Table 19. - Net annual growth and removals of sawtimber on com- 
mercial forest land, by ownership classes, and by softwood and 

hardwood, Virginia, 1977 

Ownership class 

Table 22. - Mortality of growing stock and sawtimber on commer- 
cial forest land, by causes and by softwood and hardwood, Virginia, 

1976 

Ownership class 

Cause of death 

. . . . . . . . . . . . . .  . . . . . . . . . . . . .  Thousnndboordfeei 
NationalForest 197,627 27.943 169,684 62,134 17,447 44.687 
Other publlc 115,063 44,557 70,506 84,772 39,410 45,362 
Forestinduntry 256.791 127,628 129,163 269,191 167,221 101,970 
Farmer and tnisc. 

private 2,219,325 626,291 1.593.034 1,264.385 490,430 773,955 

AUownershipr 2,788,806 826,419 1.962.387 1.680.482 714.508 965.974 

Net annualgrowth 

Fire 
Insect$ 
Disease 
Wcather 
Suppression 
Anirnak 
Undetermined 

Annual timber removals 

. . .  . . .  Thousondcubic feet.  . . .  Thousand bonrd feet 

National Forest 8,171 2.235 5.936 13,238 4,909 8,329 
Other public 8.512 4,490 4,022 24,652 12.497 12,155 
Farertindusrry 12,287 7,784 4,503 31,833 21,254 10,579 
Farmer and misc. 

pdvrte 90,574 47,700 42.874 200,328 97.522 102,806 

AUowerships 119,544 62,209 57,335 270.051 136,182 133,869 

Growing stock 

All causes 

Sawtimber 

species 

GrowGig stock 

Soft- 
wood 

Hard- 
wood species 

Sawtimber 

Hard- 
wood 

AU 
species 

Soft- 
wood 

AU 
~pecies 

AU 
species 

Hard- 
wood 

7housondcubic fee t .  Thousnnd board ieer . . . .  . . .  

Soft- 
wood 

Soft- 
wood 

Soft. 
wood 

Soft- 
wood 

Hard- 
wood 

~ a r d -  
wood 

Hard- 
wood 

AU 
species 



Table 23. - Output of timber products, by product, by source of material, and by 
softwood and hardwood, Virginia, 1976 

I 

Saw logs: 
Softwood 
Hardwood 

Total 

Veneer logs and bolts: 
Softwood 
Hardwood 

Productandspeciesgraup 

Total 

Pulpwood:' 
Softwood 
Hardwood 

Total 

Cooperage l o p  and bolts: 
Softwood 
Hardwood 

Total 

Total output 

Mfbm' 450,351 84,629 426564 80.157 23,787 4,472 
Mfim'  586,966 109.135 586.934 109.129 32 6 

Mfbm' 1,037,317 193,764 1,013,498 189,286 23,819 4,478 

Standard 
units 

Poles and piling: 
Softwood M pieces 58 1,633 58 1,633 - - 

Roundwood products 

Hardwood 

Plant byproducts 

Number 
of units 

Total 

Posts (round and split): 
Softwood 
Hardwood 

Total 

Other:' 
Softwood 
Hardwood 

Total 

Total industrial products: 
Softwood 
Hardwood 

Thousand 
cu. i t .  

M pieces 

M pieces 

M pieces 
M pieces 

M pieces 

Number 
of units 

Fuelwood:' 
Softwood Stand. cords 547.746 40,040 534583 39,078 13,163 962 
Hardwood Stand. cords 948.977 72,502 895,668 68,429 53,309 4.073 

Total Stand.cords 1,496,723 112,542 1,430,251 107,507 66,472 5,035 

All p r o d ~ c t s : ~  
Softwood - 239,640 - 205,301 - 34,339 
Hardwood - 288,133 - 258,262 - 29,871 

Total - 527,773 - 463,563 - 64,210 

'International %inch rule. 
'Roundwdod figures include 19,056 thousand cubic feet of roundwood chipped at other primary wood-using 

plants. 
'Rough-wdod bais (includes chips converted to equivalent standard cords). 
'Ineludes particleboard, encekior bolts, and various specialty products. 
'Excludes 7,249 thousand cubic feet of p h t  byproducts used for industrial fuel. 
Excludes 1,981 thousand cubic feet of plant bypioductg used for titter and mulch. 

Thousand 
cu. ft. 

Number 
of units 

Thou~and 
eu. it. 



Table 24. -Output of roundwood products, by product, by source, and by softwood 
and hardwood, Virginia, 1976 

.- - .-- 
Hardwood 2,693 21429 2,429 - 190 - 74 

Total 10,966 10,547 10>47  - 190 - 229 

Pruducr and species group 

Pulpwnnd: 
Softwood 73,875 62,291 26,936 35,355 3,531 1,027 7,026 
Hardwood 75,062 58,213 24,137 34,076 12,489 - 4,360 

Total 148,937 1 2 0 5 0 4  51,073 69,431 16,020 1.027 11,386 

Cooperage lugs and bolts: 
Soitwood - - - - - - 

Haidwood 281 28 1 28 1 - - - - 

Total 281 281 281 - - - - 

Pules and piling: 
Softwood 1,633 1,586 1 5 8 6  - - - 47 
Hardwood - - - - - - - 

Total 1.633 1,586 1,586 - - - 47 

Posts (round and split): 
Softwood 396 279 72 207 50 - 67 
Hardwood 4 3 1 2 . -  - 1 

Total 400 282 73 209 5 0  - 68 

Other: 
Softwood 1,889 1.010 1.010 - - 691 188 
Hardwood 2,664 2,488 1,915 573  92 - 84 

Total 4.553 3,498 2,925 573 92 691 272 

. . . . . . . . . . . . . . . . . Thousond cubic feei . . . . . . . . . . . . . . . . . 
Saw logs: 

Softwood 80,157 77,746 73,761 3,985 531 - 1,880 
Hardwood 109,129 100.030 90,116 9,914 7,787 - 1.312 

Total 189.286 177,776 163,877 13.899 8,318 - 3,192 

Vcneer lugs and bolts: 
Softwood 8.273 8.118 8.118 - - - 1;; 

Total industrial products: 
Softwood 166,223 151,030 111,483 39,547 4,112 1.718 9,363 
Hardwood 189,833 163,444 118.879 44.565 20.558 - 5.831 

All 
souices 

Total 

Cull 
trees' 

Furlwood: 
Softwood 
Hardwood 

Total 

Crowing-stock trees> 

All piuductr: 
Softwood 
Hardwood 

Salvvble 
dead 

trees' Total 

Total 463.563 380,876 257,199 123,677 37,330 13,357 32.000 

' O n  commercirl forest land. 
'Includes trecn less than 5.0 inches in diameter, tree taps and limbs from commeicivl forerr areas, or matorial 

from n~ncunirneicinl forest land or nonforest land such as fence rows or suburban areas. 

Other 
sources' Sawtimber Poletimber 



Table 25.  - Annual timber removals from grow- 
ing stock on commercial forest land, by items, 
and by softwood and hardwood, Virginia. 1976 

. . . . Thousand cubic feet . , . . 
Roundwood products: 

Saw logr 177,776 77,746 100,030 
Veneer logs and bolts 10.547 8,118 2,429 
Pulpwood 120,504 62,291 58,213 
Cooperage lags and boitn 281 - 281 
Pales and piling 1,586 1,586 - 
Post8 282 279 3 
Other 3,498 1,010 2,488 
Fuclwood 66,402 22.419 43,983 

AU piaducts 380,876 173,449 207,427 

Logging residues 46.164 11,850 34,914 

Other removals 68,358 19,926 48,432 

Total removals 495.998 205.225 290.773 

ltem 
A U  

species 

Table 26. - Annual timber removals from live 
sawtimber on commercial forest land, by items, 
and by softwood and hardwood, Virginia, 1976 

Sait- 
wood 

Raundwood products: 
Saw logs 
Veneei logs and bolls 
Pulpwood 
Cooperage logs and bolts 
Pole9 and piling 
Post$ 
Other 
Fuelwood 

~ s r d -  
wood ltem 

AU products 

Logging residues 

AU 
species 

Other rcmovals 

Table 28. - Projection of net annual growth, available cut, 
and inventory of sawtimber and growing stock on commer- 

cial forest land, by softwood and hardwood. Virginia, 
. 1976 to 2006' 

S a i t  
woad 

Haid- 
wood 

Table 27. - Volume of unused residues at pri- 
mary manufacturing plants, by industry and S ~ e c i e z g i u u ~  

. . . . . . Thousond cubic feet . . . . . . Hardwood: 

Soltwouds: Cut 290,773 458,400 601,700 695,000 
Coarse' 1,516 1,490 26 Growth 515,963 648,500 695.300 69S.000 
I:lnr3 4.025 4.025 - - Inventory* 14,144,364 16,414,300 17,143,500 17,598,200 

Species group 
and type 

of residues 

Hardwoods: 
Course' 3,305 3,236 8 6 1 
Fine' 10.056 9.968 43 45 

Tots1 13,361 13.204 51 106 -- 
AU roeciis: 

type of residue, and by softwood and hardwood, 
Virginia, 1976 GROWING STOCK / in  thousand cubic fee,) 

Projected to: 

1976 

Coarse' 4,821 4.726 8 87 
Fine' 14,081 13,993 43 45 

Total 18,902 18.719 5 1 132 

'Material such as slabs, edgings. and veneor cores. 
'Matenal such as sawdurr, shavings, and venecr cljppings. 

1986 

All 
, 

Total: 
Cut 495,998 685,200 839,800 928,700 
Growth 823,168 904,100 946.100 928,700 
Inventory' 19,656,460 22.328.300 23,763,300 23,489,900 

SA WTLMBER /In thousand boordfeer) 

1996 

Lumber 

Sofrwood: 
Cut 714,508 805.000 881,100 942,500 
Growth 826,419 995.100 1,011,200 942,500 
Inventory' 16.134.085 18,397.500 19,843,800 20,233,500 

Haidwood: 
Cut 965.974 1.51 1.000 2,022,500 2,321,600 
Growth 1,962,387 2,183.500 2,336.800 2,321,600 
Inventoiy' 37.636.550 45,840,300 50,323,800 49,861,100 

2006 

Total: 
Cut 1,680,482 2,316,000 2,903,600 3,264,100 
Growth 2,788.806 3,178,600 3,348,000 1,264,100 
Invcntury' 53,770,635 64.237.800 70.167.600 10.094.600 

Veneer 
and 

; plywood 

' A~sumptions: 
1. There will be n o  substanrial reduction in area of commercial forest land 

within the neyt  decade. Beiwecn 1986 and 2006, area of commerclvl iorert 
land wlldectinr by 600,000 acres. 

2. Forestry progress will continue a t  rhc rare indicated by recent trends. 
3. Cut starting at the 1976 level w l l  gradually increase and come into 

balance with growth by 2006. 
'Inventory as of January 1 a f  the followmg year. 

. . . . . . . . . . 
Cut 205,225 226.800 238.100 233.700 

Other Growth 247,205 255.600 250,800 233,700 
Inventory' 5,512,096 5,854.000 6,019.800 5,891,700 



Table 29. - Basal area per acre of growing stock and rough 
and rotten bees 5.0 inches d.b.h. and larger, by forest type 

and Survey Unit, Virginia, 1977 

I I S u r v ~ v  unit 
Foreat type Conntrl Southern Northern Northern Southrrn 

Plain Redmont Piedmont Mountain MountGn 

Loblol ly~horf l~af  pine' 

Growngstock 60.8 67.6 54.8 56.4 50.4 52.0 
R o u r h a n d i o f f e n t i e e ~  5.3 4.7 4.0 4.1 15.2 12.2 

AU frees 66.1 7 2 3  58.8 61 I 65.6 6 4 2  
Oak.pme: 

Growing stock 52.5 56.1 50.0 47.1 48.9 52.9 
Roughandrof t rnt ieer  10.5 8.5 8.6 8.7 18.8 16.1 

AU tree. 63.0 64.6 58.6 56.4 67.1 69.6 

Oa*-hickoiy: 

Giowing stock 55.3 53.9 52.5 60.9 5 5 1  54.7 
Roughandrottentrees 16.5 12.2 12.9 13.4 24.1 20.7 

AU Lrcss 71.8 6 6 1  65.4 74.3 79.8 75 4 
Oak-$um<yp'ess: 

G r o m g  ~ t o c k  67.4 61.6 61 3 63.8 - . 
Roughandrottentreel 30.7 31.3 5.0 33.8 - . 

All tree8 98.1 98.9 66.3 97 6 - - 

Elm-aah-coftomvood: 
Cioumg stork 46.9 49.3 4 9 3  38.0 41.1 50.0 
Rough andrutten ~IEEI 19.7 21.0 16.3 22.4 23.8 28.8 

AU Veen 66.6 70.3 65.6 60.4 65.5 18.8 

Maple-beech-birch 
G~o,%%l~g~tock 6 2  - - - 55.4 62.2 
Rough and rotten fleer 23.4 - - - 38.5 20.1 

AU tices 84.6 - - - 93.9 82.9 
AU f n e r :  

Crowingsfack 56.4 5 9 9  52.8 58.0 53.8 55.1 
Ruughmdroffcnfreer  11.8 11.0 10.1 11.3 23.2 19.8 

AU frees 70.2 70.9 62.9 69.3 17.0 74.9 

Table 30. - Number of growing-stock and rough and rotten 
trees 1.0-4.9 inches d.b.h. per acre, by forest type and Survey 

Unit, Virginia, 1977 

I I Currev ,I",, 

. . . . . . . . . . ,Vumbcr olireer . . . . . . . 
W h t e  plnr-hemlock 

Growng stork 265 - 333 851 267 I82 
Roughmd rotfsn trees 203 - 200 - 356 141 

AU fieen 468 - 533 851 623 329 
Lobloll?-3horfleal pine: 

Groulng riosk 466 418 496 499 198 279 
Rough and rotten trees 317 374 251 234 373 318 

AU frsol 183 852 753 133 571 591 
O k ~ p m o .  

G ~ o w n g  rfock 321 329 415 340 206 195 
Roughand rurfcn trees 431 674 465 320 198 410 

AU frees 760 803 880 660 604 605 

Cruulni: stuck I90 222 216 213 127 162 
Roughmd rotten free3 407 430 456 310 448 378 

AU trees 591 652 612 523 575 540 
Ork-gum<yp,sss 

Growinn stock 152 152 L61 100 - - 

Roughmd colten trees 477 481 167 300 - - 

4 U  trees 629 639 334 400 - - 

Elm-ah-cottonwood: 
G~awing  rtock 106 123 90  119 33 67 
Raugh and rotten trecl 286 421 263 157 222 167 

All trees 392 550 353 336 255 234 

Maple-beech-blrch: 
Growing stock 131 - - - 75 I44 
R u u ~ h  and iotien trees 233 - - - 325 217 

All Lrsea 366 - - - 400 361 
All types 

Crowing stock 266 315 312 288 142 170 
Roughandrotton frees 381 425 391 291 430 363 

AU freer 653 1 4 0  703 519 511  533 



Table 31. - Area of commercial forest land, by stand volume (board feet) and ownership classes, 
by physiographic classes, Virginia. 1977 

1 I Phvriosiaohic class 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  Acre . . . . . . . . . . . . . . . . . . . .  
National Forest: 

Less than 1,500 475,415 - - 7,515 413,166 - - 50,247 
1,500 to  5,000 608,024 - - 7,806 515,959 - - 64,938 
More than 5,000 374,550 - - - 343,156 - - 20,789 

AU classes 1,457,989 - - 15,321 1,272,281 - - 135,974 

Other public: 

Ownership class and 
stand volume per acre' 

(board feet) 

Less than 1,500 201,476 542 4,444 3,191 70,199 23,492 - 96,467 - 3,141 
1,500 to  5,000 116,880 - 175 3,867 45,610 9,590 - 54,703 - 2,935 
More than 5,000 179,585 - 1,627 20,628 14,241 25,655 - 117,434 - - 

AU classes 

Focest industiy: 

Less than 1,500 
1,500 to  5,000 
Mare than 5,000 

AU 
classes 

Al l  classes 
Farmer and rnisc, pnuate: 

Less than 1.500 
1,500 to 5,000 
More than 5,000 

Al l  classea 

AU ownenhips: 

Lers than 1,500 
1.500 to  5.000 
More than 5,000 

Al l  classes 

. . .  

International %-inch rule. 

Deep 
swamps 

Rolling 
uplands 

Broad 
stream 
margins 

Sand- 
Other Narrow 

stream 
mar@ns 

Mountain 
tops and 

slopes 

Flatwoods 
and dry 
pocosinr 

Bays and 
wet 

pocosins 



Table 32. - Area of commercial forest land, by stand volume (cubic feet) and ownership classes. 
by physiographic classes, Virginia, 1977 

1 1 Physiographic class 

National Forest: 

Less than 500 
500 ta 1,000 
More than 1,000 

AU clasies 

Other public: 

Lesr than 500 
500 to 1,000 
More than 1.000 

All clzses 

Forest industry: 

Less than 500 
500 to 1.000 
More than 1,000 

AU classes 
1:aimer and misc. private: 

Lens than 500 
500 to 1,000 
More than 1,000 

All classes 
AU  ownership^: 

Ownership clnas and 
stand volume per acre' 

(cubic feet) 

. . . . . . . . . . . . . . . . . . . .  Acres . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Less than 500 3,435,615 6,558 27,310 137,772 683,538 595,065 18.736 1,934,100 - 32,536 
500 tu 1,000 3,470,725 9.044 22,891 120,219 1,233,894 336,463 5,696 1,693,801 - 48,717 
More than 1,000 9,066.453 23,660 88,348 384,697 2,642,125 1,296,228 3,106 4,456,801 - 171,482 

AU 
classes 

AU classes 15,972.793 39.262 138,549 642,688 4,559,557 2,227,756 27.538 8,084,708 - 252,735 

Deep 
swamps 

Mountain 
tops and 

slopes 

Broad 
stream 

m a r a s  

Narrow 
stream 

margins 

Flatwoods 
and dry 
pocosins 

Bays and 
wet 

pocosins 

Sand- RoUing 
uplands 

Other 



Table 33. - Average net volume and growth per acre on commercial forest land, by physiographic 
class, tree class, and species group, Virginia, 1977 

Physiographrc class 
and tree class 

Deep swamps: 

Growing stock 
Rough and rotten trees 

ToVal 

Broad stream mary l s :  

Growing stock 
Rough and rotten trees 

Total 

Narrow stream mnrgins: 

Growing stock 
Rough and rotten trees 

Total 

Mountain tops and slopes: 

Growing stock 
Rough and rotten trees 

Total 

Flatwoods & dry pocosins: 

Growing stock 
Rough and iotten treer 

Total 

Bays and wet pocosins: 

Growing stock 
Rough and rotten treer 

Total 

Rolling uplands: 

Growing stock 
Rough and rotten trees 

Total 

SandhiUs: 

Growing stock 
Rough and rorten trees 

Total 

Other rnisc. classes: 

Growing stock 
Rough and rotten trees 

Total 

All classes: 

Growing stock 
Rough and rotten treer 

Toial 

Net volume per acre Net growth per acre 

Softwood 1 Hardwood 

Cubic Board Cubic Board Cubic Bmrd Cubic Bmrd Cubic Bmrd Cubic Bmrd 

feet feet feer feet feer feer feer feer feet feet feet feet 

Softwood Total Hardwood Tutnl 



Table 34. - Land area, by class, major forest type, and suney 
completion date, 1957, 1966, and 1977 

Survey completion date 
Land use class Change 

1957 1 1966' 1 1977 1966-1977 

Commorclal faresf land. 
Pine and oak-pine types 5.909.400 5,523,492 5.369.114 -154.378 
Hrrdwoud types 9,540,500 10,300,856 10,603,679 +302,823 

Total 15,449,900 15.824.348 15972,793 1148,445 

Nancommercial forest land. 
Productive.ieaerved 259.400 313,427 374.561 + 61,134 
Unproductive 404,200 216.292 70,025 -146,267 

Total 663,600 529,719 444,586 - 85,133- 

N o n f ~ r e ~ t  land: 
Cropland 4,650,000 3,607,794 3,098,623 -509,171 
Pasture and range 3206,200 3,593,906 3,641,844 + 47,938 
Ofhei 1.137.200 1.831.039 2.138.656 1307,617 

'There figures differ riightlv from reported figures because of revisions in the erti- 
mates of land aier. 

' E X C I U ~ ~ S  aU water aceas. 

Table 35. - Volume' of sawtimber, growing stock, and all live timber on commercial forest land, by species group. 
diameter class, and survey completion date 

Diameter clrrs (inches at  breast height) 

clasge~ 5.0- 7.0- 9 0 -  I 110-  13.0- ! 15.0- 19.0- 210and 
6.9 8.9 10.9 1 12.9 I 14.9 1 16.9 20.9 larger 

SA WTIMBSR (In thousand board leer) 

Softwuud 1957 13,797,941 - - 3,621,608 3,601,330 1.624.848 1,625,019 958.065 630,883 736.188 
1966 13,930,530 - - 3,551,833 3,349,256 2,690,420 1,804,9118 1,174,143 678,496 681.774 
1977 16,134,085 - - 3,977,471 3,977,022 3,169,631 2,130,089 1,308,303 695.950 875.619 

Hardwood 1957 26,557.643 - - 5,324,704 5,105,776 4,550,iSl 3,621,421 2,405,595 4,949,990 
1966 29,073,386 - - - 5,818,694 6,135,760 5,081,083 3,835,109 2,620,214 5.582.526 
1977 37,636,550 - - 7,350,314 7,927,327 6,943,207 5,200,926 3,524,597 6,690,179 

CROW1,VC STOCK (In ihousond cubic feet) 

Softwood 1957 5,038.377 823,515 1,147,980 1,025,844 830.012 528.064 298.495 164.462 104,231 115,774 
I966 4,838,852 706,729 1,060,204 1,005,983 772,287 541,392 331,670 201,989 111,684 106,914 
1977 5,512,096 791,755 1,152,673 1,126,535 919,437 640.416 392,379 225,996 115,062 137,843 

Hardwood 1957 10,260,211 1,005,188 1,399,532 1.613.006 1,594,038 1,446,448 1,036,690 767,113 483,972 914.224 
1966 11,318,573 1,214,068 1,550,268 1.723582 1,742,190 1,556,412 L,l58940 812,005 527,692 1,032.416 
1977 14,144,354 1,288,857 1.827.309 2,116,969 2,202,011 2,011,847 1,586,130 1,102,065 7L0.131 1,239.045 

ALL LIVE TIMBER (In thousand cubic l e e r )  

Softwood 1957 5,196,046 876,815 1,194,342 1,055.753 845.846 
1966 4,998,173 759,144 1,105,016 1,037,306 788.097 
1977 5,699,620 847.959 1,215,524 1,165,270 940.195 

Hardwood 1957 12,640,786 1,461,214 1,845,796 1,992,167 1,879,515 
1966 14,0l0.778 1,773,230 2.049.307 2.132.625 2,059,508 
1977 17,445,647 1,880.668 2,415,752 2,701,244 2,609.214 

'TO provide r basii for valid comparironn, ad~vsrmentr imve bccn made to d o r v  for differenses in volume tables and sawtimber npecflficrtionr used in 



Table 36. - Volume of all live timber, by species group and 
Survey Unit, Virginia, 1957, 1966, and 1977 

Species group 
and Change 1977 / Change 

Survey Unit 1 1957 1 1966 1957-1966 1 1966-1977 

mousond Thousond 
eu. fr. c .  fr. mousand Percenr 

cu. ft. 
Softwood: 

Coastal Plain 2,674,960 2,452,968 - 8.3 2,415.647 - 1.5 
Southernpiedmont 1,281,926 1,191,258 - 7.1 1,449,889 +21.7 
Northernpiedmont 561,529 573,034 t 2 . 0  756,986 +32.1 
NorthemMountain 406,378 453,990 t i1.7 590,082 +30.0 
Southern Mountain 271.253 326,923 t20.5 487,046 +49.0 

AU units 5,196.046 4,998,173 - 3.8 5,699,650 +14.0 
Hardwood: 

Coastal Plain 3,403,081 3,525,488 + 3.6 3,808,100 + 8.0 
Southern Piedmont 2,403,287 2576,027 + 7.2 3,284,391 +271  
NorthernPiedmont 2,113,692 2,293,885 + 8.5 2,959,566 t29.0 
NorthernMountain 2,224,898 2,607,881 +17.2 3,325,700 +27.5 
SouthernMountain 2,495,828 3,007,497 +20.5 4,067,890 +35.3 

All units 12,640,786 14,010,778 +10.8 17,445,647 r24.5 







The Forest Service, U. S. Department 

of Agriculture, is dedicated to the 

principle of multiple use management 

of the Nation's forest resources for 

sustained yields of wood, water, for- 

age, wildlife, and recreation. Through 

forestry research, cooperation with 

the States and private forest owners, 

and management of the National 

Forests and National Grasslands, it 

strives-as directed by Congress- 
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to a growing Nation. 
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USDA-related activity should write immedi- 
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