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Foreword

This Resource Bullatin descrlbes the principal findings of
the sixth inventory of Virginia's forest resources. Data
un ths extent, oendition, and classification of farest land
and associated timber volumes, growth, remavals, and
mertality ara described and interpretad. Data on non-
timbar commuodiiies associated with forests were also
collscted; evaluations of these data are not inciudad in
this report.

Tha inventery of Virginia's farests, autherized by the
Forest and Rangeland Renewable Resources Resaarch
Ast of 1978, is part of = continuing nationwide undar-
taking by the USDA Forest Service. In the five South-
eastern States {Florida, Gaorgia, Nerth Carelima, South
Carnling, and Wirginia), these surveys ara conductad by
the Forast Inventory and Analysis {(FIA] Work Unit of the
Southesastern Ferest Experiment Station, one of six FIA
research units in the Unlted States. The primary objec-
tive of thesa pertodic appraisals is to develop and main-
tain the regource information needed to formulate sound
torest policies and programs. More infarmation is avall-
able about Forest Service resource inventaries (U.5.
Department of Agriculture, Ferast Service 1992).

The fisld inventory of Virginia began in October 1980
and was completad in January 1892, Five previous
survays, completad in 1938, 1867, 1966, 1377, and
1986, provide statistics for measuring changes and
trends over a G2-year pan. This analysis focuses malnly
uh changes and trends in recent years and their
Implications for the future.

Previously reported figures have bean adjusted in some
cases to provids the best estimates of change. Normally,
such adjustments are necessary 10 Gompensate far
improvemants in volume aquations, However, trands in
timberland area sines 1988, a3 shown in this report,
refleet a 0.9 pereent upward adjustment in the acreage
of timberland for 1986. The adjustments ware confined
to the Nerthern Pledmont and Mountalh Survey Units.

Revigions were necessary due to the incomplets and
paor quality asrial phetegraphy availahle for the 1886
survey and to the aseociated difficulties in photo
interpretation of land usa.

The cornbined efferts of many people have gone into this
evaluation of Virginia's forest ragources. Appreciation is
expressad to all Work Unit and Station personnal wha
participatad |n the figld and oifice wark. The South-
eastern Station gratafully acknowladges the cooperation
and mssistance provided by the Yirginia Division of
Eorestry. Appreciation is alse sxpressed for the
excelient cooperation of other publlc agancies, forest
industries, and privata landewners in praviding infoerma-
tion and allowing access to the sample |ogations.

Tabular deta included In FIA reports are designad to
provide a compraheraiva array of forest resource statiz-
tice, but edditional data can be obtained for thoge who
requira more specialized information. A Forest Infarma-
tion Retrieval service is availabla for custom campilation
of foregt resource data for any area within the South-
eastarn States. Data in a format commen to the four FIA
units in the Eastern Unlted States (Eastwide Data Basel
ara also avallable [Hansen and athers 1982). Custom
compilations of tabular data and dataseis reguire proces-
sing fees; costs mey rangs fram less than $100 for a
relatively simple retrieval to sevaral thousand dollars for
a cormpleax request that involves =pecial programming.
Altheugh such requests are usually sarviced promptly,
attention to special requests is sumetimes delayed ey
our ragular duties.

|nfarrnation concerning any aspect of this survey may ba
obtained from:

Forest Inventory and Analysis
Southeastern Forest Experiment Statian
P.0. Box 2680

Asghaville, NC 28802

Phone: 704-257-4250

Noal D. Cost
Project Leadar
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Highlights

Since the fitth inventary of Virglnia's forest
resources was completed in 1986 —

« timberiend area has been refativaly stable, dropping by
enly 1 percent, or 122,000 acras. Timbarland ares rnow
totals 15.4 million acres. The redustion in timberland
area is smaller than the .4 milllon acre decline recorded
hetween 1977 and 1988, The diversion of 386,000
acras to nontlrmber land uaes was offzet by the addition
of 244,000 acres of naw timberland.

= gwraship of timberlend by farmers contined to drop,
with an 8 percant reduction te 3.8 millfon acres since
1886. This reduction was considerably smaller than that
recarded in previous decades, In contrast, timbertand
owned by other individuals increased 4 parcant to 8.5
tmlllisn agras and that owned by other corperate owners
ross 20 parcent to over 1.5 million acres. Timbetland
owned by forest industries declined 18 percant and now
totals 1.8 million acres, Tha drop in land eontrolled by
forast industry represants the first racorded decling In tha
State for this owner categary, Public agencies manage
2.0 millipn acres of timberland.

« timberiand classified as a pine plantation incresssd by
25 percent to 1.5 miffion acres, a resuft of incressed tree
alanting on cutover forest land and on agricudturs! lend.
In contragt, area in natural pine fell 15 percent to 1.8
million acres. Timberland classified as cak-pine and
hardwood foreat types remafnad etable at nearly 12.1
million aares.

* voiume of softwood growing stoek increased from 6.3
1o B.6 Bitfor cubic faat, or by € percent. Most of the
increase occurred in plantad ping stands where aoftwood
volume rose 63 percent, Softwnad growing-stock
yolyma was up 8 percent to 4.8 billion cubic fest on
nonindustrial private forest (NIPF) land. Softwood valume
ramainad stationary on forest industry land and increased
by § percent on public forasts. Yolume of softwond
graowlng stock incressad in all survey units with the ex-
ception of the Southern Mountains. Statewide, softwood
volurne increases ocourred across all diametar classes,
with the largest incraases recordad in the 22-inch and
larger size class. The inventory of softwood growing
stock includes 19,9 billlon board feet of sawtimber.

» volume of hardwood prowing stock incressed from
18,7 ro 19.8 biliion cubfc feet, or by § percent. This rate
of increasa |5 well below those recorded In pravious
decedes. Hardwaood Inventory increased on public and
NIPF properties by 14 end B percent, raspactively, while
a drop of 13 percent was measured an forest indugtry
Jand. Small reductions continued in the & and 8-inch
diamater classes, whife modarate increases wara
recordad (m the 10-inch and larger classes. Hardwaod
growlng-stack volums ncreasad in each region, ranging
from a low of 1 percent in the Coeatal Plain to & high of
10 percant in the Northern Fiedmont. The inventory of
hardwood growing stock includes 80,4 billion board feet
of herdwoed sawtimber,

v average net snnus! growth of soffwood grawing stock
Mereased by 38 percent te 317 mifon cubic fest per
year. Softwood net growth now excesds removels by 25
percant. Softwoed growth Increased in all ownership
categeries. The principal reason for the recent escalation
in softwood growth is the Increasing number of pine
plantatians reaching merchantabla size.

» average net annual growth of hardwoads declined 7
percant 1o 531 milion cubie faet. Hardwood growth stil
sxceads ramovals by 53 percent, but this margin of
growth over removals has narrowed considerably, De-
clings in hardweed growth occurred in all regions and
across all ownarship categoriss, Declines in hardwoad
growth are primarily attributed te rising removal rates
and Increasing levela of hardwood rmortallty,

v snnual ramovels of softwooed growing stook increased
23 percent from 206 to 253 milfion cubie feet. On NIPF
land, softwood removals rese 20 percent to 168 million
cubic feat and on forest industry land increased 16 per-
sant to 70 milllan cubic feet. Softwood growing-stock
ramovals mora than doubled on public lend. Pine pkanta-
tiona supplied over 18 parcent of total softwood remov-
als. Hardwood growing-stock removals were up 27 per-
cent from 274 to 348 million cubic fest annually, ©n
MIPF land, hardwaood removals increased 38 percent to
287 million cubie fest and sccounted for 83 percent of
the total hardwond removals. Hardwood removals wara
up 41 percent on public land but fall neerky 18 percant
on foreat industry land.

» total annual owiput of timber products incressed 13
percent, averaging 566 million cuble feet annually.
About 85 pereant of the cutput was roundwand, with
the remaining 15 percent from plant byproducts. Pulp-
wood and sawleg production each accounted for 37 per-
gent of total production. Venear logs made up 2 per-
cent, ather miscellaneous products 8 percent, and
domestic fuslwaod the ramaining 18 percent of total
output.



» succasstuf regeneration aversged about 207,000 acres
annually, excesding the eres harvested by 8 percent.
Acreags of new pine establizhment surpaszed the
63,000 acres of pine stands harvested and retained In
timbarland by 2 paroent. However, divarsions of pine
land ta nonforest and resulted in @ small net dacline in
tha totel amount of pine acreage. Tha increase in total
pine regensration is solely attributables to new ping
stands otiginating from pianting sfferts. The annoal rate
of nak-pine regeneration exceaded the 258,000 acres of
harvestad cak-pine stands by 8B percent. Statewids,
nearly 98,000 actes of hardwood stands were har-
vagtad, whereas some 96 000 acrea of new hardwend
stands were regenerated.

& hgttar menagement of the Rardwood resource is
viswed Bs the most significant opportunity to enhance
future tHmber suppiies, Continuing increases in ovar-
mature and substantial acreage in pootly stocked hard-
wood stands will avertuslly detract from prospectiva
supplias, The current Bge strueture of Wirginia's soft-
waood reseurce sugnests ample supply for the immediste
future because intensive regeneration efforts have been
underteken over the past three decades, Pina sawtimbar
suppliss for the future ere somawhat quastionable be-
cause a number of older, natural pine stands are being
replaced by younger, planted pine stands. However,
recant increasas in commersial thinning of plantations
coupled with changes in wood-processing technology
may alteviats this situation,
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Forest Trends

Eackground and Geography

Virginia's boundaries encompass 26.4 million agres of
fand and nearty ©.7 miflion ecres of inland water (large
lakas, rivars. and reserveiral. About 16.0 million ncres,
or 63 parcent, of tha land area la covered by forests.
Mare than 15.4 million acres of this forested area is
clessified ag timbarland. Nearly all the remaining half
milllon acres are categorized as reservad timbarland,
such as wilderness, parks, and historic sites, where
commercial timbst harvesting ls prohibited by statutes ar
agdministrativa regulations. COnly 47,000 acres of Vir-
ginia's timbarland area is classifind as woodland. This
waodland ecreage generally consists of forest ereas
incapable of commarcial timber production beceuse of
adverze gite conditions. Examples of woodland ace rock
outcropa, poorly drained pocosins, and harsh coastal
anvironments.

Virginia's forests accupy a diversity of physiographic
conditions, ranging from deep swampe in the aast to
talling hills in the central region to ruggad meuntains in
the west. Becnuse of theze basic geographic differances,
the State is divided Into Survey Lnits to facilitate the
inventory and reporting process. Five Survey Units are
recopnized: Coastal Plain, Southsarn Fiedmant, Naorthern
Pisdmont, Northern Mountaine, and Seuthern Mountaing
tfig. 1), (Any refersnce to the Pisdmont region includes
tha Scutharn and Morthern Piedmont Survey Units, and
any refarsnce to the mountain region includes tha South-
ern and Northern Mountain Survey Units.) The Southern
Pigdment is the most heavily forested region, with more
than two-thirds of the tatal land ares in timberland, Tha
Martharn Fledmaont hias the smeliest proportion (56 par-
cenil of land area in timberland, primarily because large
arsas are dominated by urban development In the north-
arn half of tha Survey Unit,

Land Use Trends

Since the 1986 inventory of Virginia, the area of timber-
land declined by |esa than { percent, ar 122,000 acres,
to 15.4 million acras (table ). This reduction has moder-
ated considerably compared to the 0.4 million-acre da-
cline that occurred between 1977 and 19588 (Bechtold
and others 1387}, Tha net lgss of timberland reported in
19B8 was the firast documentad decline in the State.
Increases in previous decades resultad whan high rates
of natural seeding and tree planting on abandoned agri-
cultural land outpaced rates of timberland lost to urban
dovelopment. Small declines occurred in 8t Survey Units,
excapt tha Southern Mounteins, whera tha area of tim-
berland rernained stable, Almost 83 percant of the de-
clina was racordad in the Coastal Flain and Nertharn
Pisdmont reglons. The net reduction in 1992 was the
result of land use changes an more than 610,000 acres.
The divarsion of 366,000 acres to nontimber lend uses
was offzet by the addition of 244,000 acras of new
timberiand.

Losaes to urban development and other usas totaled
222,000 acras, or 81 percent of all diversione. This
category includes residential and Industrial developmant,
roads and highways, utility rights-of-ways, and many
ather uses where the land generally never raverts back to
timberland. FThe Coastal Plain and tha heavily populated
Nerthern Fledmont accounted for the majerity of timber-
land cleating for urhan land uses, Hesidential develop-
mant accounted for over one-half of the diversions to
urban use, Whether the rats of urban development at
the expense of timbarland area will decrease or increase
depends on many complax factors, suzh as pepulation
growth, housing starts, and economic conditions on local
and natfonal levels.

Tabla |—Changas In area of tfmbariand, by Survey Unit, Virginla, 1888-1882

Changes
Araa of
timbsriand in= Addltions from— Diversions to—

Other Qther Urban

Mat Total forest  Totsl forest Agri- and
Survay Unit 198€ 1882 change  galn  Nonforast land lose land culture  other  wWater

Thausand acras

Caegtal Plely 37739 3723 -M.E 518 497 1.8 1230 3.2 16,2 1005 3.2
Southern Pisdmant 3,7B348  3,77R3 -B3 824 2.4 = 4.7 128 B8 233 &
Naorthem Pledmont 24850 242848 -3B4 342 34t 0.1 72.8 5.7 &1 80.8 -
Naortham Mountains 2,564.7 2,b36.8 178 275 12.8 147 45,4 433 0.7 1.4 -
Sauthern Moyrtalne 2,852.5 2,003.6 +11.1 @18 58.3 2.3 505 1.0 135 360 -
State 15,6B58.7 14476 -1221 244.2 22B.3 18.9 368.3 BE.7 784 2220 3.2




Over 75,000 acrea of timberand were ¢ohvertad to
agricultural uses. Tha annual average of agricultural
clearing apparently peaked during the paried between
1877 and 1986 at over 32,000 acres. Since 1288,
timberland clearing for agricultural purposes averaged
avar 12,000 acres per year. Agriculture accountad for
snae-fifth of all timberand clearling, Cropland axpansion at
the expense of timberland acreage was most prevalent in
the Southern Pledmaont—this region was responsible for
over 50 percent of timberland lost to agricuitural uses.
Furest classification changes ware responsible for nearty
all ramaining divarsions, Mnost reclassification pegurred in
the Northern Mountalns, where reassignrient of timber-
land to a reserved status on the Geerge Washington and
Jefferson Mational Forests was tha primary reasan for
this region's reduction in timberland area.

The additlon of new timbarlend resulting from naturel
raversion and tree planting on former nonforest land
actounted for 92 percent of the total area added to tha
timbarland bass and presently totals 225,000 acres. In
1866, the area of new timberland originating from
planted and watural reversions totaled 648,000 acres,
and has been steadily declining from one survey period
to the next. The continuing decline of this new timber-
land source may indicate an increasa in the smount of
agricuttural land being converted to an urban land use.

Million acras

Timbardand Area by Dwnership

The area of timbarland in NIFF ownership Increased 2
percant to 11.9 million acres since 1928 (fig. 21. Virtu-
ally all the met gain of timbarland in the State wag con-
fined to thiz owner group. The farmers, private curpora-
tions, and other private Individuals who make up this
ownershlp category collectively cantrol 77 percent of the
timbarland araa in Virginia. The relatively small net
increase of NIFF acreage masks substantial changes
ogeurring within the NIFF cetegory. Farmer-owned tim-
berland declined by 341,000 acres, or 8 parcsnt, to 3.9
millian asres, Even though this decline is considerably
less Eavara than tha 32-percent decling okeerved in
1986, it continuea a trend observad throughout the
Southeast for aver thrze decadss, Since 1962, the area
of timbarland held by farmers has dwindled from tha
State's highest recorded total of 10.7 million acres to
the current level of 3.5 million acrzs. A farge ghare of
this Inss i associated with farm Incorporation and
changes In ocoupation that result in reclassification to
other awnerships, Tha clearing of forest land for agricul-
tural purposas also reduced farmar-owned timberiand.
Over B percent of all timberland held by farmers is
locatad in the Coastal Pleln and Seutharn Fiedmont,
whera it drapped & and 7 parcent, respectively. ElEs-
whers in the State, farmer-owned timberland dropped hy

Cther
carparate

Farmer Qthar

individual

Wl 1577
B 1988
B 1982

Natlenal
forast

Forest
industey

Figure 2 —Area of timberland by ewnership class, 1977, 19846, and 1982,



12, 8, and 10 parcent In the Northern Piedmont, South-
arn Maountain, and Morthern Mountain Survey Units,
raspactivaly.

Timberland hald hy other individuals increased 4 percent
frern 6.2 to slmost 6.6 million acres, Ths other Individ-
ual group remains the largest singie owner category in
Wirginia with 42 percent of tha timberland area. This
diverse owner group conzists of individual owners, such
as retired peraons, professionsl people, and a varisty of
blus- &nd whita-collar waorkers. The highly urbanized
MWorthern Piedmont reglon contalna the highest propartian
af othar individual owners. Other corporate swrers regis-
tered the |lergest incresse of any single awner group,
Halng 20 percent to over 1.6 million acres of timberland.
Corporate owners now control 10 percent of timbedand
Ih Virgimia,

Companige that menufacture forast products {forest
industry} currantly own or lease some 1.8 million acres,
or slightly mora than 10 parcent of the timberland in
Virginia. Industry holdings have declined by 258,000
acres, or 16 parcent since 12886. The drop in land con-
trolled by forast industry raprasents the first recordad

decline by this owner group in Virginie efter steadily
increasing since 1358, Timber company disposal of
extensive tractz of timberdand to private corporations and
othet [ndividual landowners appears to ba the primary
re@son for this reduction. Mearly B3 percent of the |land
controlled by foresat industry is concentreted in tha
Coastal Plain and Southern Pisdmaont, the regions most
intensively managaed for timber productlon In the Stata.

Sinca 1888, timbearland held by publle ageéncies has
remainad ralatively stable, and now accounts for 13 per-
cent of the timberland area in Virginie, This proportion
varies from a low of 4 percant in the Coastal Flain to 41
percent In the Northern Mountaing where the George
YWashington and Jefferaon Matlonal Forests are located.
Othar large Federal heoldings include tha Quantico, AP,
Hill, and Camp Pickstt military rassrvations. Caollagtively
tha Stata, counties, and municipalities control ona-fifth
of tha publicly cwned timberland. Tha State foresis of
Pocahontas, Prince Edward Galllon, Cumberland, and
Buckingham-Appomattox aceount for mast of the State-
owned timberland.



Timberland Area by Broad Management Class

Since 1986, the area af timberland class/fled as planted
ping incressed by 25 percent, fram 1.2 to 1.5 millicn
acras tfig. 31, Over 95 percent, or 285,000 acres, of
this increass occurred in the Coastal Flain and Southern
Piagrmont regions, Gains in pine plantation acraage wers
avident In all ownerships. On NIPF land, plantation acre-
age jumped 48 parcent from 0.5 to 0.8 mlillion ecres. A
large share of this increase la tha consaquence of land
exchanges from forest industry to the NIFF category.
However, anhanced regeneration efforte following har-
vest and cantinusd planting of abandoned agricultural
land contributed to the increase In artificlally regenerated
agreage on NIPF land. Currently, planted plne acresge
now aceounts for 44 percent of all pine stands in the
State.

The establishment of plantad pine stands aver extensive
areas of Virginia has bean one of the most significant
developments to impact the State's forest resourse. Fine
reforestation efforts have grestly Intensified over the last
16 years in Virginia—the current level of plantad acreage
|s more than twice the total recordad in 1877 (Knight
and McClurs 1977}, The recent increasa follows a 77-
parcent |ump in planted acreage that cecurred in the
1977-86 period. The rapid upturn in pins plantation
astabllshment reflacts the efforts of the Virginla Division
of Forastry, forast industry, and the succead of a wvariety
of incantive programs to anhancs the guallty and produs-
tivity of Virginia's forests.

mitlicn acras

In ontrast to tha large buildup in planted pine acresge,
araa in natural pine gtands fall 15 parcant to 1.2 million
acres sinca 1986. This dacrease, coupled with the
increase In pine plantationa, stabilizad total pine-type
acreage, in contrast to the steady daclines registerad
sinee the first survey of Virginla in 1940, Pine stands
now ocoupy 3.4 milllon acres, or 22 parcent, af Wir-
ginia's timberland. Over two-thirds of all pine stands ara
sontralled by NIFF owners; 25 percent ara on forast
industry land; and the ramaining 7 percent ara managed
by public agencies.

Leblelly pine, at 2.0 million acres, is the daminant pine
typs in the Stata, accounting for 60 percent of the totai
pine-type acreage. The 27-percent Jump in loblolly pine
plantations is responsible for naarly all the increass in
planted pine acreags, clearly indicating the preference
for this spaciea far artiflcial regeneration. As lokloily pine
continues to assume deminange in the Pladmant and
Coagtal Plein, Wirginla and shortlesf pina, the other major
pine types In these ragions, declined. in 1940, Virginia
pine cavered soma 2.0 milllon acres, an area roughly
squiveient to that presently oncupled by loblolly pine.

Currently, screage in Virginia pine totals only BO3,000
setes, down 23 parcent from 1986. Shortleaf pine has
also experienced a similar fall over the same time span,
The prasent total of 118,000 acres of shortleaf pina
typs is down 10 parcent from the pravious survay, and
savers anly 8 psrcent of its former range in 1948. In

1977 1986

1992

Figure 3—Area of tirmberland in plne plantation, oak-plne, natural ping,
and hardwood stand types, 1977, 1986, and 1892.



contrest, the white pine—hamlock type—the dominent
pine type in tha Mountsin region—incressad by 16 per-
cent to 217,000 acres.

Dak-ping stands have increasad by 247,000 acres to
1.9 miliion acres, raversing the decline that pecurrad
between 1977 ang 1986 {fig. 3). These mixed stands,
whare pina constitute 28 to 50 percent of alt live tres
stocking, make up 13 percant of all timberiand In tha
State. Admost 286,000 acres of tha totel vak-plne
acrasge show sama avidence of planting or seeding. If
the hardwooad eampanent is controllad, many of thesa
acres should resnter tha pine type classification, and
subsegquantly contribute to the overall increass in planted
pine area.

Hardwood forest types remaln the predominant cover
type in the State. The upland and bottormland hardwoed
types combined constitute almost two-thirde of the tim-
berland area in Virginia. Thla proportion of foreat cover in
hardwoods surpesses that of any other state in the
Southeast. Upland hardwoad forast types heve droppad
4 poresnt to 9.5 million acres and are by far, the most
dominant torest type (fig. 2, Fed and white caks and
yellow-poplar ara the principal spacies that comprise the
diverss upiand herdwood typa,

Many complex factars atfect the net gains and losses by
forast cover types and meanagement clasgas. Tronsltory
ghifts in and out of the ogk—pine forest type In the ab-
sence of man-cauged and natural disturbance was a sig-
nificant factor for acreage exchange among the typas.
Transfers 1o and from the oak-pine type are more com-
mon than for the pine and hardwood types becauss the
range of pine stocking to hardwood | narrew, Clearing
of timberland to nonforest land uses was another reason
for the net reduction of natural pine and herdwood
stands, Harveating and the subsaguent establiahment
of new pine plantations resulted in loss of natural pine
area and some raduction |n hardwood stands, However,
the encroachment of hardwoods on harvested natural
pine stands contributed to additional acreage in young
oak—pine stande and sema of the hardweod types. In
Virginia and much of the Southeast, hardwoods typiceily
asgume dominance rapidly on harvestad pine stands
unless measures are taken to control the hardwood
companent.

Nearly 81,000 acres of new mine stands were edded as
the reault of tree planting and matural reversion an for-
mar agriculture land, Fine end oak-pine stands ac-
counted for 90 peresnt of planted reversicns, while
hardwood forest types accountsd for the highest proper-
tion of naturally reganerated acreage.

Softwoeod Inventary

wvalums of softwood grawing stock on timberland in
Virginia increased by & percent from §.3 10 6.6 Thillion
cubic feet during the 1588-92 pariod. The recant éxpan-
sion o1 softwood invantory follows a S-percant increase
measursd during the 1977-86 period (Bechtald and
pthers 18871, Softwoods currently account for 25 par-
cent of the aggregate growing-stock inventory In Vir-
ginla. WYith the exception of a 4-percent decling In the
Southern Mountains, saftwood veluma increased in each
of the other four Survey Units (fig, 41. Tha Coastal Plein
and Southern Piedmont cornbined contain two-thirds of
tha saftwood volume and accounted for 75 percent of
the increass, Volume of softwoods was up 8 percent in
the Northarn Fiedmont and 8 persent in tha Northern
Mountains.

The buildup of the seftwood growing-stock inventory
has occurred because ascalerated retes of planted plne
growth have outpaced the level of softweod removals,
Softwoed volume in pine plentations increased by 567
milion cukic feet, or by 83 pereant, more than offsatting
& raduction of 300 million cubic feat in natural pine
stands, Cak-pine stands showad a 13-percent increase
in softwood growing stock, whila herdwaood stands
showed ne change. Thees changes In valume of volume
nf softweed growing stock have changed the distribu-
tlon of softwood inventory by broad management class
since 1985, when 14 percent of the softwood growing-
stock inventory was containad in ping plantations, Cur-
rently, plantsd pine stands account for about 22 percent
of the softwood inventory, This figure will probabily con-
tinue to rles as the rumbar of ping stams on extansive
areas of racently established ping plantations approach
merchantable size.

By ownarship, 89 percent of the increaze In softwood
growing-stock volurme accurted on NIFF land, where
softwood volume was up B pergent to 4.8 billion cubic
fest. The acgulsition of forest industry timberland by the
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>orporate owner group was primarily rasponsitle for the
norease of softwood Inventory in this ownership cate-
gary. Meanwhile, softwoed voluma remainad stahle on
and controlled by forast industry. A drop of 7B milllon
subic feet on industry land in the Ceastal Plain was off-
ot by an increase of 77 miflion cubls feet in the Pied-
mont. The remaining Iheraase in softwood growing stock
peeltred on public land, where a 5-percent jump in soft-
wood voluma pushed tha invantory to 721 million cubic
faat.

The 8- and 10-inch diameter classes continue to contain
the most softwood voluma in Virginis, sccounting for 41
percent of the softwood inventary {fig. B). Incresses
ware measured in gl diameter classes, ranging from
under T parcent [n the 14-inch class to 30 percent in the
22.inch and larger class. The most pranouncad changs
in softwood volume occurrad in tha 12-inch class, where
tha current increase of 10 percent reversed & 4-parcent
decline in 1888. The rate of volume increase in the 18-
and 18&-inch class hag moderated compared to the mag-
nitude recorded in the previous inventory. A 3B-percent
increasa n annual softwood ramavals in these sfze clas-
ses reflected the continuing liquidation of oldet natural
pine stands and influenced the slowdown. Nevarthsless,
softwood growing-stesk volume continues to increase in
the largest size clesses —tha volume of softweoods in
tregs 20 inches and larger Increased by 29 parcent.
Rezzons for the continuing axpansion of volume in these
size classes are uncertain. Perhaps aging stands of large-
diameter plhes remain on smalk ownership trasts that,
bacauge of thair size, are uneconomlcal to harvest, Or
possibly, a substantial guantity of softwood veluma in
large trees in older, predominantly hardweod stands
accur on gites with conditlons too adverse for harvesting
purposes. Ag the softwood resource centinues to build-
up in these larger traes, the need to menitor this trend
weill interalfy.

Billion cuble {est
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Figure 5—Volume of softwood grewing stock by tras
d.b.h. cless, 1977, 1286, and 1982,

Loblslly pine remaing by far the moat deminant species
in the State in tarms of softwood growing-stock volurna,
1t is almast exclusivaly the species used In pine planta-
tions and also eccounts for the greateat proportion of
softwopd volume In natural pine stands. Volume of lob-
lodly ping has increased by 18 percent sinca 1986 ifig. )
and currently totats 3.3 billion cubic fest. Meatly 71 par-
cant of the oblally voluma is concentrated in the Coastal
Plain, but most of the volume increase wae attributabla
to 3 46-parcant jump in the Southern Pladmant. Loblally
pine grows well on @ variety of sites and is tha most
favared southarn yellow pina species fer planting. It is
rapldly assurning dominance on many aites farmally
oceupied by natural stands of Virginla and shortlaat pine,
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Figure 8—Volume of softwood growing steck by species
betwesn 1886 and 1982,

Secand to |oblelly pine in sbundance, Virginia pine fall 6
percent to 1.8 billion cubic feet. Eastern white pine, the
predominent ssftwood species in the Mountain region,
rose 13 paresnt to 663 millian eubic fest. Voluma of
shortisaf pine dropped 12 percent to 479 million cubic
faet, Shortleaf pine has bean daclining steadily through-
out tha Southeesst bazause etforts to regenerate stands
of this species have baen limited. Velume of most other
yeliow pine and other softwood species ingreased durlng
the latast remessurement perlod,

The Invantory of softwood growing stock included 18.8
billien board feet of sawtimber—an B-percent Incrasse
since 1986. Neatly 42 percant of softwood sawtimber is
\ocated in the Coastal Plain, 23 percent is in the South-
srr Piedmont, and 35 percent is equally distributed
among the other threa survey unita, Yolume of softwood
sawtimber wag up by 3 percent in tha Coastal Flain,
while 18-percent increases ware racordsd in both the
Sputhern Pisdmaont end Nerthern Mountains, By owner-
ahlp, almost 74 percent of softwood sawtimber iz on
NIFF land, T3 percent is on forest industry land, and 8
percent is on public land.




Hardwaad Inventory

The inventory of herdwood growing stock continued to
fise dyuring the 1986-82 pericd, but this rats of incrense
appesrs to be sloewing when compared to previous de-
cades. Hardwood volurme rose from 15,7 billion cuble
feet in 1966 to 19.8 billlon cubic fest in 1992, an in-
sreass of & percent. |n 2omparisan, hardwooad velurma
rose 25 percent betwean 1968 and 1877 and 17 per-
cant betwesn 1977 and 1986. Increased rates of hard-
wood remavals and reduced hardwood growth rates
duting the latest remeasurament period contributed 10
the smaller overall increase in hardwood inventory.

Hardwood currently constitutes 75 percent of the total
invantory of growing stack in Virginia. By ownership,
NIFF gwners controlled 78 percent of hardwood inven-
torias, public owners managad 18 percant, and forest
industries controlled the remaining 5 parcent, Volume of
hardwood growing stock rose by 14 percent on public
land and B percent on NIPF land. In contrast, hardwood
volume fell by 13 parcent on land controllsd by forest
industry. Hardwaood growing stock increased in ait sur-
vey Units, ranging from & low of under 1 parcent in tha
Coastet Plain ta a high of 10 percent in the Narthern

Piggmont ¢fig. 7). Increases of 16 and 18 parcent re-
corded In the Southern Piadment and Scutharn Moun-
tains in 18886 have slowed to incresses of B and B per-
cent, raspectively. Aithough the hardwood inventary s
fairly evenly distributed among all survey units, the pre-
portian of hardwoed inventory varies from 80 percent in
the Ceastal Plain region to nearly 89 parcent in the
Southern Mountain region.

Concurrant with the recant slowdown in the buildup of
hardwood Invantory, changes in volume by tree size
have modaratad whan compared to figures recorded
gince tha 1977-B8 perlod (Bachtold and others 13871,
Srrall reductiong eantinued in the 8- and B-inch diameter
zlageas while incraases accurrad in the 1G-ingh and
larger size classea {fig. 8. The rate of inventory buildup
in the upper dismetar categories was correlatad with tree
siza, Increszes began at leas than 1 percant in the
10-inch class and graduslly ross to 22 parcent for the
2Q-inch and larger classes.

The slawdawn in volume accumulation by hardwood
tree slza was driven by the recent ugturn in the rate of
hardwood remavals. Increases in the annual remowvals
of hardwood growing stock oceurred in afl diameter
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Figura 8 —Volume of hardwood growing stock by tree d.b.h. class, 1977, 1986, and 1082.

classes, ranging from 1Q percent in the 12-inch claas to
5@ parcent in the 21-2B-inch clags. The sustained build-
up in the larger-alzed hardwoods appears ta Indicate an
aging rescurce that is skewing the velums distribution
toward bigger trees. Contributing heavily towards thia
trend are verious Hmitations affecting the availability of
hardwood voiume. Factors such as ysar-round water in
stands, limited access, low volume per acre, steep
slopes, undesirable spacies mix, and diffieult operability
restrlct axtenaive harvesting of hardwonds. In addition to

thesa physical factors, landowner intentions, watlands
lagislation, and social attitudes affect the utilization of
this resource,

Most of the major hardwaood spacies end species groups
hawe increased ln volyme since 1986 {fig. 9). Coliec-
tively, the verlous osk apacies ascount for 49 percemt uf
the total hardwood volume. The composite valurme of
the selsct white and red oaks rose by 191 million cubic
faat to 4.4 billien cubic fest, an increase of 5 percant.
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Figure 8—Volume of herdwoad growing stock by species between 1288 and 1882,



Yaltow-poplar volume increased by 11 percant to 3.5
billion cubic feet and remains the most abundant individ-
ual species in Virginie. Yellow-poplar is widaly dizpersed
throughout the State and recorded increesex in all survey
units. The second most abundant hardwoeod specles in
Wirginia is chestnut oak, which increased by 10 percent
to 2.5 billion euble feet. The saft maple species group
incressed by 15 percant to 1.5 billion cubic feet. Of the
hardwaood apecies declining in volume, the ather white
and red oak species group dropped by 1 parcent to 2.8
billian cubic feet and accounted for 68 percent of the
decling |n hardwaood volume. Sycamore, maghelias, and
cottonwoeod alsa declined in volurme.

The inventory of hardwood growing stock includes 0.4
billion board feet (International 1/4-inch log rulat of sew-
timber, an [nersass of 171 percent since 1888, Hardwood
sawtimbar voluma wag up for each region in the State.
The largest increass, 17 percent, scourred In the North-
ern Pledmont and the smallest increase, 4 percent, ec-
curted in the Coastal Plain. By swnership, 79 parcent of
the hardwood sawtimber invantory is on NIPF fand, 1§
parcent is on public land, and the remaining & percent is
on forast industry lend.

The hardwood lumber and venser industry are especlally
concerned about the quality of the hardwood sawtimber
resource. In Virginia, asch sawtimber tree waa assigned
a trem grade sccording to the procedurss describad in the
appendix, Baceuse tree grade classification of the total
board-foot volume of the tres is usually basad on the
grade of the butt log, which in most cases is hetter than
that nf the uppar loga, tha tree grade clessification tands
to exeggerate tha volume in the better grades. In the
888 Inventory, the distribution of voiume by [og grada
was obtained from a subsarmgple from all inventory plots.

About 13 percent of Wirglnle's hardwood sawtimber
valuma ig in grade 1 trees, 31 parcant is in grede 2
traes, 48 percent i6 in grade 3 trees, and the ramaining
& percent is in grade 4 {tie end timber grads only}.
Yellow-poplar has the largsst propertion of any individual
speciag in higher-gquality volume; nearly 60 percant of its
volume is in grade 1 or 2 tress. Tree size apparently
aftacts volume distribution by tree grade. Thraa-fourths
of the herdwoed sawtimber in trees 15.0 inches d.b.h.
and larger ara classed as grede 1 or 2,




Farast Biomaas

Estimates of growing-stack and sawtimber velume have
been the customary measures of timber inventory. How-
ever, as timber utilization continuas to improve and tha
demand for wood chip-related products escalates, tha
total quantity of wood and bark la galning recognition as
an important esurce of fiber, Cumulatively, the above-
ground volume of all live treee totals 32.4 billion cubic
fast—49 parcant more volurne than growing stock {app.
table 233, This biormase, which equates to 1.E billlan
tons, includes conventional growing-stock voluma, sap-
ling voluma, and volume contained in stumps, tops, and
limba.

A number of economically related factors af'fect the
feasihility of utilizing the total Invantory. Continulng
advances in timber harvesting squipment and practices,
such sz whola-trea chipping, hava graatly facilitated the
removel of the total hiomass in stands. Over the past
remeasurement period I Virginla, harvested stands had
a regsidual standing Invantary averaging 18 tons per scre.
Thiz averaga ranged from over 4 tons per acre for har-
vested pine plantations to 23 tons per acra for harvestad
upland hardwaod stands, These values do not include
another potential source of fiber—that volume of trass
killed due te logging but not removed for products such
as logging realduss and loggfng slaah.

Millien cubic feet

Neat Annual Growth

Since the previous perlod (1877-35), net annual growth
for all species of growing-atock treea has increased from
B02 (Bechtold and others 1887 to 848 million cubis
faet, or by G parcent. Softwood nst annual growth was
up 38 percent to 317 million culic fest, while hardwood
nat annual growth dropped 7 parcent to 531 millien
cubic faet.

Coincident with the upward trend in softwood growth,
annual removals of softwood growing stock Inareased
22 parcent to 253 million cubic faat during the latast
peried {fig, 101, Despite tha racent escalation in the
remaval rate for seftwoeds, tha presant growth to re-
movals ratio of ovar 1.285 ta 1 marks tha highest ra-
corded softwood growth surplus in Virginia. This pres-
ent retio is elae higher than that Indlcated by the most
recant inventories of the remaining four southeastern
States. In contrast, the gap between hardwood growth
to remavals has narrowad considerabiy when compared
ta previous surveys. While hardwood growth has de-
clined, removals have incressad by 27 percent to 346
milllon cubic fest. The ratlo of hardwood growth to
ramovals has gons from 2.09 to 1 in the 1977-85 sur-
vay parod, to 1.83 to 1 in the 1988-91 survey perind,

The rapid develcpment of pine plantetions In Virginia has
been the primary reason for the recent escalation in
annual growth rates far softwoods, Net annual growth
of softwoods concentrated in planted stands mora than
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doublad during the latest peried, risfing from 71 to 145
millian cubic feat. Tha Southarn Fiedmont and the
12-zounty area south of the Jarmes River in the Coastal
Flaln, two reglons that contain extengive farsat industry
holdings dominated by pine plantations, accounted for
64 parcant of the increaze in softwood growth. Many of
these stands wara astablished in the late 1870's and
earty 1880's and heve now progressed into those age
ctasses characterlzed by higher levels of ingrowth and
accelarated volume aceurmnulation of survivar trees.

The boost ih softwood net growth cocurred in all survey
units axcept the Southsrn Mountains, whera growth
droppad 3 percent (fig. 11h, Softwood growth incresses
ranged from 15 percent in the Northern Mountaing to §9
parcent in the Southern Pisdmont. Stnce 13688, soft-
wood growth-to-removal ralationships heve bean pogitive
with the sxception of the Coastal Plain where removals
slightly excaeded growth during the 19366-78 and
1977-8% periods. Maturing pine plantations on forest
industry land contributed to the current growth-to-
removal ratic of 1.18 to 1 In this region. The racant
surge in plantation growth also Improved the ratios in
the Northern and Southsrn Pisdmont te 1.39 to 1 and
1.27 to 1, reapectivaly, The only region to experiance an
ovarcut of the softwood resource was the Southern
Mountaine whasre & substantial jump in softwood remov-
als droppad the ratio of .74 to 1 in the previous peried
to a current ratio of 0.84 ta 1.

In agditizn to intensive plantation management, other
factors affect the overall increase in softwood growth.
Past declinas were attributed to raductions in the araa
of timbedand, high mortelity rates, slowdowns in
surviver-tree growth, and periods of inadequate regener-
atioh, The currant arsa of timberland has ramained stable
since 1986, and annual mortelity of softwoods dropped
significantly since the 1877-B5 paried. During thiz same
pericd, sighificant declines in rates of individual-tree
diarmetar grawth wera maasured in Virginia and other
regions of the Southeast (Sheffiald and others 1386).
The averags annual radial ingremants of aoftwoods in
ratural stands have increased in all diameter classss
since the 1%77-28 period and appear to be approaching
the rates racorded in the tate 1260's and marly 1870's. If
young, vigorous pine plantatione continua to replace
older, slow-growing naturat pine stands, future incresses
in softwood growth are likely when tha younp stands
reach merchantable size and can contribute to growth
estimates.

Shifts in timberland acreage from forest industry to MIFF
ownarship inflated softwood growth rates on NIPF land
and lowered growth rates on forest industry land. Much
of the formar forest industry asreage was in highfy pro-
dustlve pine plantations that ars now contributing to a
favorabls growth situatien on NIFF land. Softwood
grawth was up 43 percent to 212 million cublc faet on
NIPF lend, and exceeded the annual rate of removals by
nearly 27 parcant. On land controllad by forast industry,
softwood growth increased 32 percent to &5 million

13
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cubic fest—surpassing softwond removale by 22 per-
cent, Public land recorded = 21-percent ingreasa in
softwood growth to 20 millien cubic fest.

The evalyation of softwood growth an a per-acre basls
minimizes the effects of shifta In lend use, ownerghip,
and broad mensgemeant clasees. Averaged across all
ownershipe and forest types, softwood growth has
increased from 15 to over 20 cubic fest per acre during
the latast period. Softwood growth was up from 8 to 10
cuble feet par acre on public land and ingreased fram 13
to 18 cubic feat par acra on NIPF land. The most signifl-
cant increase occurred on land controlled by forest in-
dustry, where softwood growth jumped from 35 to 55
cubic feat par acre. The high growth rate reflects the
larga proportion of pine plantatiens in the most praduc-
tive ape classes on industry land, Saftwood growth in
planted pine stands currently avarages 28 cubic feet par

gure compared 10 81 cubic feet in the 19877-86 pariod.
Softwand growth in natural pire stands increased by a
relatively srmell smount to the present average of 13
cuble feet par acra.

The annual changas in inventory are driven by the rela-
tionship betwesn the various componsnts of grose
grawth, Tha changes in these vatious companents are
presented statewlde in table }. Surviver growth is de-
fined ag the volume incrament on trees messuring 5.0
Inches d.b.h. and larger st the baginning of the ramsas-
urarnent period and surviving until the end of the pericd.
Since the 1977-BE period, survivor growth has incressed
28 percant to the current annual average of 306 milllon
cubic feet and comprises 82 percent of gross growth.
Ingtowth, the net volume of growing-stock treas reach-
ing 6.0 inches d.b.h. during the year, has remsined
relatively stable dusring the last thrae remsasurameant

Table I—Annual compenents of changa in the volume of growing stock on timbarland, by Survey Unit

and spacles graup, Virginia, 1986-1291

Componants of growth

Survey Unit and Grosa Burvlvar Growth ot Growth on Growth on Met Met
SpACiBg group growth grawth  Ingrowth ingrowih  removals  mortality Mortality growth  Removels change
Millon cubic faat
Conatn| Plain
Sofiwood 154.2 127.6 20.8 2.8 3.0 0.8 18.6 136.4 116.3 +21.1
Herdwood 148.7 128.0 14.4 1.2 2.2 0.4 148.8 127.8 126.2 +2 %
Total 201.6 265.8 357 4.1 5.2 1.2 7.3 2643 240.5 +23.8
Sauthern Piedment
Softweod 119.8 pEQ 131 2.1 2.2 1.4 13.8 105,84 76.2 +28.7
Hardwnod 180.1 144.9 12.0 1.0 1.7 0.6 18.5 140.8 84,7 +54.9
Total 279.0 240.89 311 8.1 4.8 0.8 3.4 246.5 16E.8 +E0.6
Nerthern Pladmont
Softwood 0.8 38.7 9.3 1.1 0.8 2.2 9.5 41.4 316 -H.8
Hardwood 114.4 106.3 E.6 0.5 0.6 c.4 21.3 83.1 40.2 -552.8
Total 186.3 148.0 15, 1.6 .2 0.8 0.8 134.5 T8 +81.7
Northem Mountalns
Softwaad 20.1 18.3 1.5 0.1 1 0. LX) 13,7 5.2 +8.6
Herdwoad 5.9 88.0 6.8 0.4 0.2 0.4 249 71.0 304 +41.80
Tatal 116.0 108.3 8.3 04 0.6 31.3 84.7 36.2 +43.5
Southem Mountains
Softwood 268.8 23.9 1.8 0.1 Q.8 .1 5.8 14.8 23.6 -3.7
Hardwood 136.0 123.1 G.B 0.8 0.8 OB 368.3 BA.7 B1.0 1+37.7
Total 181.8 147.0 11.7 1.5 0.7 431 118.8 £4.6 +34.0
Biate
Softwood 372.3 305.5 526 6.3 a5 1.4 §5.1 31¥.2 2528 +64.4
Hardwaad gs2.1 B90.32 50,1 3.7 B.7 2.3 1208 531.3 348.7 +186.2
Total 1.024.4 H85. 8 102.7 0.0 12.2 3.7 1756.8 848,56 £08.8 +248.68




perlods at nearly 52 million cubic feet end accounts for
14 percent of gross growth. Growth on ingrowth,
growth on removals kefore removal, and growth on
mortality befure death accounted for the ramaining 4
percant of groas grawth. Growth on ingrowth and
growth on removals have Increasad significantly since
the previous period, while growth on mortality dropped
by 18 perasnt ta 1.4 milllon cukis feat.

A high proportion of merchantable-sizad softwoeods
established through planting efforts is primarily respon-
sible for the increase in survlver growth during this re-
measurement periad. Sinee 1977, the total number of
all Tiva eoftwoods 5.0 (nches d.b.h. and larger has
inareasad by less than 10 percent. However, the number
of liva softwoods 5.0 inches and larger in pine planta-
tians iz almost four times that recorded in 1877, Tha
current distribution of softwoods results 1 a larger num-
her of starmns regeiving tha benefits of plentation manage-
ment such as genetls improvament, fertilization, and
sontrol of herdwood competitian. These stems subse-
guently contriiute mora to growth estimates.

The recent drop in average net annual grawth of hard-
woods occurred on and (0 al! three major owner groups
tfig. 12]. The mast severe dacline occurred on forest
industry timberiand, whare hardweood growth decreased
17 peraant. A significant excess of hardwand growth
existed on NIPFF and public land, but annual removals of
hardwoods excesdad grewth by a margin of 9 perzent
on forest industry land, Declinag in hardwood growth
pccureed in all survey units, nerrowing the gap betwean

Millon wukic Teet

HIFF Forest industry

Publle

£ £ = 2l -2 =
1966= 1677 =\ JA6= 1966= 197 = Gl G-
1576 1385 194 1978 1933 1939

Rammosurarnant period

I st aaral grawih Annual remevals

Flgura 12-=Average net ennual growth and annual timber
rernovals of hardwood growing stuck by ownarship class,
1966-1874, 1877-1888, and 19838-1881.
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growth and removals across the State {fig. 13). The
margin of growth over removals was higheat In the
Northern Mauntains and Neorthern Pledmont, whare
respectiva ratios of 2,37 to 1 and 2.32 to 1 were
racorded. In the Coastal Plain, 8 balance betwesn
hardwood grewth and removals was racorded becauae
ramovals sxceeded growth by 18 percant in the

1 2-courty region south of tha Jamas River.

Hardwood growth per acre currantly averages over 34
cublc fest per year. By ownership, hardwaod growth
was down from 28 to 34 cubic feet per acre on public
land and down from 37 1o 36 cubic fest on NIFF land.
Growth per acre for hardwoods remained stable on for-
est industry land.

Saveral factors waorking in combination brought about
tha ragent raduction in net annual growth of hardwood
growing stock. First, ingrowth and survivor growth have
declined since tha 1977-B5 peried. Reductions in tha
number of 2- and 4-inch hardwood stems since the
1477-86 pariod are now contributing to & smaller num-
hat of treee feeding into the &-inch class, consequently
Iowering the lavel of ingrowth. Meanwhile, higher re-
meval rates hava dampened past incraases in the upper
dlameter categories, reducing the affectiva numbar of
gteme that can contribute to survivar growth, Second,
martality rates for hardwoods have ingreased during the
remeasurament period, WMortality currantly reduced gross
growth by 19 percent compared to 14 percant in 1986,
Third, the age distripution of hardweod stands in Virginla
pottrays a regource that is maturing, snd perpetusting a
higher ratic of hardwaood stems that are slder, slow-
growing trees. The racent slowdown In hardwood
growth will prabably continue untll the young, vigoraus
hardwood atands created by tha Increase in harvest
activity reach marchantable size and impact the hard-
woad volume increment,
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Herdwood Mortality

Martality of hardwood growing stock climbed 33 percent
10 an averaga of 121 million cubic feet par year since
tha 1977-85 peripd. Weather and disesse were the
fesding identitiable causes of hardwoed mertality, con-
tributing 27 and 36 million cubic feat, raspactively.
Lands undar NIPF cantrot suffered the highast increase in
the hardwood mortality rate, up 42 parcent to 32 millian
cubic fest. Hardwood martality volume increaged 31 per-
eant to aver 23 million cubic feat on puklic land and
declined 37 parcant to 5.3 millicn cubic feet an farest
industry land.

The recent jump in hardwood mortality follows a 58-
petcant incraaze that occurred since the 1277-85 pariod.
The accaelarated rate of hardwood mortallty recorded
over the past two survey periods is largely the conse-
quence of en aging hardwnood resource. |n 1977, the
proportion of timberland area i hardwood types above
EQ years in age was 41 percent: the currant propartion
is 54 parcent. Incraased mortality associated with in-
sects ls another contributing factor to the incrzased

martality of hardwoods. The recant inventories of certain
aresas in the Northern Pisdmant and Northern Mountains
indigatad axtenalve gypsy moth Infestation, which
causad zevere dafoliation and gubsaquant mortality of
hardwoods, particutarly oeks. Statewide, the hardwood
mortality directly gttributed to insects increased 3.5
times over that recorded in 1986 to the current average
of 7.0 millien cubic feet,

In contrast to hardwoods, martality of seftwood growing
stock droppad 24 percent to 55 million cubic feet. The
decline represents a reversal of previous decadss —
softwood mortality rates had been increasing but appar-
antly peakad in 1928, Paat increases were primarily dus
to periodic outbrenks of pine bark beetlas over fairly
gxtansive argas in Virginia, Lower levels of annual insect
kille and the highar propartion of vigorous pine plarita-
tionz contributed to the decline in softwood mortality.



Timber Ramovals and Products Qutput

Economic Status

Az aranewable resource, Virginia's forests yiald a con-
tinuous supply of timber products for bath the South-
and mid-Atlentic forest products industries. Industries
that depend on the timber ressurce play a major rola in
Virginia's ecanomy. The manufacture of forest products
in the State is & killien-dollar industry, mads up of 362
primary proceseors and nesrly 1,100 other businesses
engaged in every phese of wood products manufactur-
Ing. Thess cermpanies employed neardy 64,000
workers — 1 of every 7 persons In menufacturing in tha
Stats, The praceasing of wood products genersted an
annual payroll in excess of §1.2 billlon (U.5. Dapartment
of Commerce, Bureau of the Census 1891, 1881}, The
manufasture and processing of wood products contrib-
uted nearly $3 blllion of valug added to the State's ecan-
oy, about 10 percent of the total value added by man-
ufacture for all products statswida. Wirginla's farests

alzo provida 8 multitude of othar impartant benefits such
&% outdoor recregtion, wildlife hebitat, and azsthetic
values. h addition, the forests protect the soil and pro-
vide & source of ciean air and water. Howsver, this
chaptar considars only timber-related values and de-
scribes output and utllization of timber products har-
vestad from Virginia's timberland.

Sources of Timber Removals
and Products Output Data

A combination of sources ara ueed 1o derive the averaga
annual volumes of imber removals and preduct output
batween 1986 and 1921, llsted |h appendix tables
37-41, [nessenca, this chaptar is a reconciliation of
timber product output values cbtained from a canvass of
&ll primary manufacturers and total ramovals data from
FlA ground samples. Estimates of total annual volume
of trees remowved from timberland for timber products,
volume of wood resldue assaclated with thesze removals,
and volume associated with diversions of timberland to
nonforest uses wara darived from the remeasurement of
permenent FlA ground samples,

Indices of actual utilization compared with FIA merchant-
ahility standards ware obtained from measurements col-
lected ot 104 active Ingging operationg threughout the
Stata. These indlces were applied to removals data fram
parmanant plot remeasuremants to eatimete the volume
of logging residuss aseociated with the uhused merchan-
table portions of growing-stock trees harvested for prod-
ucts, Also included in the logging residues sstimats are
the merchantable portions af growing-stock trees de-
etroyed durlng the timber harvesting operations and not
used.

Estimates of annual wood receipts, product output, and
plant residue production and disposal wara obtained
from canvassas of all primary wood-using mills in the
State. Canvasses of pulpmills within the State have
baen conducted annually slnce 1880, The first mall
canvass of other primary wood-using plants was can-
ducted In 1985, Subsequent canvassss wers madae in
1967, 1976, 1278, 1980, 1254, 1887, and 1989, Tha
results of the industrial canvasses for the available years
are displayad in tabla |, which shows the snnual fluctu-
ationg in industrial output. Values in sppendix tables
37-41 ara composite avereges of the last two surveys
reconciled with total removals.

Estimates of total fuelwood (firawnod use are derived
from plot remeasursment samples, industry canvasses,
and aonsurnption data reported by Skop and Waterson
{1986). The proportion of this total cut from timberland
is based on FIA plot remeasurament data.
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Tabls ill— Dutput of Industrial timber products fram roundwood In Virginia,

by product, species group, and year of survey

Year of survey

Proguet and species group 1878 1878 1580 1084 1987 1989
Thousand cubic feat
Saw logs
Softwaod B0, 167 91,443 91,928 92,633 106,536 82,035
Hardwoaod 108,129 108,349 108,238 121,921 125,643 130,559
Total 189,286 148,792 201,167 224,454 232,173 222,594
Venger logs and belts
Softwood B.273 9,39G 6,368 15,068 11,708 -11,198
Hardweood 2.683 4,273 3,022 4,182 5,122 4,448
Teotal 10.968 13,863 9,331 19,238 18,831 16,844
Puipwood’
Softwood 73.875 7,234 84,396 102,556 74,810 94,278
Hardwoed 756,084 70,834 75,748 108,171 78,7682 83,5556
Total 148,939 138,820 164,742 211,728 160,572 177,833
Dther industrial
Softwood 3,818 3,877 2,630 B.470 7.329 7.093
Hardwood 2,948 3,718 2,764 2,368 E 605 11,813
Tatal B,867 7.686 4,784 7,838 12,934 19,806
All products
Softwood 166,223 172,846 185,324 215,614 200,384 208,602
Hardwood 185,835 187,225 184,780 247,642 212,132 230178
Tatal 356,068 354,871 380084 483,268 412,516 438,877

" Includes roundwaed chipped.

Annual Remavalg

Annual growing-stock removals of all spacias increasad
36 parcent, averaging 599 million cubic fest between

1986 and 1991. Softwaoeds accounted for 42 percent of

all growing-stock removals in the Stats, Annual soft-
weod remavals increased 23 percent from 206 ta 262
million cubic faet. About 88 pergent of the saftweed
ramavals came fram NIPF lend, 2B percent from forast
industry kand, and 6 percent from public timberland.
Softwood removals incresessd across all ownerahlp cata-
gories. On NIPF land, softwoed removals increaged 20
percent to 168 million eubic feet. Softwood ramovals an
forest industry land were up 16 percent to 70 million
cubic feet and mare than deoubled on public land to 18
millicn subic feet. Softwood growing-stock ramavals
from plamtations incraased more than four-fold and cur-
rently account for 18 percent of softwood removals.
This compares with 5§ percent during the last aurvey
pericd. Sixty-one percent of the softwood remeovals
cama from natural pine stands, compared with 72 per-
cent in the |ast survey.
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Since the last survey, about 30 percent of the softweod
removals have come from poletimesr, 48 percent from
small zawtimber, and 21 percent from large sawtimber
tress. Theaa propurtions have remained about tha sama.
However, small and large sawtimber contributed slghtly
|aa In this survey than in the pravious survey.

Hardwood growing-stock removals were up 27 parcent
fram 274 to 348 millian cuble fast annuaily. Hardwood
ramovals ingreased on NIFF land and public land by 38
and &1 percent, raspectively, while dropping 18 percent
on forest industry land. NIPF land accounted for 83 per-
cant of all hardwood growing stock removals; forest
Industry land supplied 11 percent and public land 8 par-
cent, The proportion of removals from large gawtimber
increased 3 percent, while the propertions for both pele-
timbar and small sawtimber were down shightly.



Timber Utilization and Product
Output from Rocundwood

Batween 1986 and 1881, 81 percent of the 585 million
cubic feet of growing stock removed annually in Virginia
(487 million cubic feet) was used for timber products
(app. table 39). This total includes more than 54 million
cuble feat, or 9 parcent of growing-stock removais, used
for residentiel fuslwood. During tha same perlod, nearky
&0 million cubic feet, or about 10 percent of the total
annual remaovals, ware associated with "ether remavals.”
These removals came from silvicultural operations and
land use changes where whole trees were not used for
any product. Some of the trees on land clearad to a
nonforast uss are atill alive, but are now in an urban ot
agrizultural etting. These removals also includa trees on
{ands reclasaified from timbertand to reserved fimberland
status. Inventory wolume on such acres is tragted as
removals from timberland. An additional 52 million subic
feet of growing stock—the ramaining & percent of total
growing-stock removals—were cut and left in the woods
as logglng residue.

I 1885, tha production of 387 millian cubic fest of
roundwood products generetad 42 million subic feat of

wood residue, or gpproximately 11 pargant of round-
wood product output. Roundwoed product cutput for
this survey pariod was 25 percant more than in 1385,
and volume of logping residues essociated with round-
wood product output increased by an almast agual
amount at 24 percent. This indicates that improvements
in the utilization of harvested timbsr have leveled off
sinca the last survey period, Studies of felled-tree
logging cperationa confirm that retas of utilization of
softwooad and hardwood timber cut for all roundwood
products have changed little since the last survey. Far
polesiza timber, the proportion of growing-stock matarial
meeting FIA merchantabllity standards that was utilized
hes increesed allghtly. Statewide, for all produsts and
tree sizes, approximately 94 percent of the merchantable
portion of softwoods wag utilized. This percantage was
glightly lower than that raported in the (a5t survey par-
iod. For hardweoods, atmost 86 parcent of the marchant-
able portion was utilized, also slightly 1ess than the last
survey.

While utilization of merchantable volurme stabilized, use
of growing stock for timber products output increased,
In 1885, growing-stock removals accounted for 75 par-
eent of the total roundwood product output, Batwaen
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1986 and 1981, growing-stock removals averaged BS
percent of the total roundwood product cutput {apnp.
table 38). At the sama time, nohgrowing-stock matarial
provided a smallar portion of the product eutput in this
survay parind than in the last. For seftwoods and hard-
woods combined, the proportion of product output from
cull treea and salvable dead trees sach droppad from 5
percent to 2 percant. Product output from “other
soUrses” —Stumps, teps, and limbs of trees on timbar-
land: seplings: and traas on nonforest lend, such as
wooded pastures ar fencerows—dropped from 15 per-
gent in the last survey ta 10 parcent during the latest
rameagurement period.

Saw-Log Production

Saw [ogs remzin the |eading roundwood product in Vir-
ginia, accounting for 43 percent of total raundwood out-
put {app. table 371, Avarage annual saw-jog production
has [ncreased 22 percent since the 1ast survey pericd
and currently totals nearly 243 million cubic feet. The
average output of softwood saw logs from roundwaood
increased 22 percent from BB to 108 million cubic feet.
Growing stock sccountsd for approximately 98 percert
of the softwood saw-log output from roundwood (app.
tabls 38), Cull trses harvasted on timberland or tregs cut
from nentimberland produced the ramaining 2 percent of
roundwood sutput, Seftwood plant byproducts, such as
vanear gores, contributed an additional 1 millian cubic
fegt to bring the total annual softweoed saw-log cutput
from all sourees ta 108 million cubic feat.

Arnual herdwood saw-log output increased 22 per-
cent from an average of 111 to 136 milllan cubls faat.
Sawtimber-size growing-stock trees accounted for al-
muost 89 percent of the hardwood saw lags, whila pole-
timber growing stock provided B percent. Cull trees
harvestad on timbariand and trees cut from nentimber-
land produced tha remeining & percant of roundweood
output.
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The 1889 industry canvass showed Virginia as a nat
importer of saftwond saw logs {Hutching 1892], Suft-
wood saw-log imparts exceeded experts by almost 1
milllon cubic feat, or by 12 parcent. About 81 percent
of the softwood saw logs produced in 1989 werte re-
talnad for processing in Virginia, while 8 percent, ar 8
million cubic fest was axported to other States, More
than & million cuble fest ware imported from other
States, bringlng Virginia's total use of softwoed saw
logs in 1369 to 83 million cubic feet. Virginia was also a
net importer of hardwood sew ogs in 1989 More than
10 million cubic feet wera imported, while 8 milllsn
cubic femt of saw logs wera exported. As reported in
previous canvesses, most importa and exports gocurred
between Yirginia and North Carolina; howaver, trade in
saw logs was also conductad with Tennaszes, West
Virginia, Maryland, Kentucky, and Penngylvania.

Since 1984, the number of sawmills oparating in Virginia
hae dropperd from 410 to 323, Surveys Indlcate 2 gan-
aral trand toward fewer but larger sawmills. Approxi-
mataly 31 percant of the currently cperating mills had
receipts totaling lass than 1 milion board feat compared
to 39 parcent in 1984. The proportion of mills with
receipts averaging between 1.0 and 4.9 milllen board
feet has rerained stabls since tha last survey, at A5 per-
sent. By ragion, nearly ona-third of tha mills are located
|1 the Southern Piedmaont arnd mora than ene-fifth of the
mills are located in the Coastal Plain. However, nearly
43 parcant of all mills with annual receipts greater than
5 million board feet &re located in the Coastal Flain,




Puipwaod Production

With one-third of the total roundwood output, pulpweood
is the sazond leading roundwaood timber preduct in \ir-
ginia. Betwean 1986 and 1991, averags annual produc-
tlon increased nearly 16 parcant to 188 million cubls
fast {app. table 27, Softwood pulpwood production
increased 22 percent to 100 million cubic feet and made
up 53 percant of the total reundwood pulpwood produc-
tion, Hardwood pulpwood production increesed nearly 9
percent to B8 miliion cubic feat,

in additlen to roundwood, 56 millien cubic feet of plant
byprodusts were uzed for fiber production. Of the total
pulpwood velume, B9 percant originated from growing-
stock roundwood, 8 percent from nongrowlng-stock
roundwood, and 23 percent from mill residues. In this
survey pericd, annual production from all sources ever-
aged 244 million cubic feat (2.3 million cords), repre-
senting an heorease of 10 percent. Whan production
figuras of bath plant byproducts and roundwood ars
combined, pulpwood becomes the primary timber prod-
Jgt in Virginfa, accounting for 44 parcent of all industrial
production.

Since 1960, total annual pulpwood production has
nearly doubled, ingreaging from 1.8 mlllleh cords to as
high as 2.6 millicn cords in 1984 and 1988, Flgure 14
depicts the annual pulpwood production data for individ-
ual ysars between 19680 end 1990. Thesa valumes

Thousand cords

incfude fibar produced from both reundwood end plant
byprodusts, Over the past 30 years, annual pulpwood
production in Virginia has flustuated somewhat; how-
aver, the overall trand shows an increass, In 1988,
aimusl production totaled 3.4 million cords after reaching
a high of mora than 3.6 million cords in 1986, Since the
early 1970's, hardwood pulpwood production has
toughly aqualsd softwood pulpwosd production and both
have Incressed st ahout the same rata.

= All apacias
— Sotiwoed
a2t " Hardwood

1960 1965 1970

1980 1988 1980

Figura 14 —Pulpwood production In Virginia, 1960-19320.
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Pulpwoeod production data for 1989 shows that Virginia
hag remained & net imparter of pulpwood. Imports for
both ssftwoods and hardwoods combined totaled
£23,000 cords, while exports totaled 281,000 sords,
Data from 1989 shaws that sofiwood exports totaling
183,000 cords exceedad imports by 50,000 cords, or
3B parcent. Softwood axports wara shipped to North
Caroline, Maryland, and Pannsylvanla, while imperts of
133,000 cords came principally from North Carolina,
Meryland, and Delaware. For the game year, ¥irginia
was a nat importer of hardwood roundwond pulpwaad.
About 431,000 cards wara importad mestly fram North
Carplina and West Virginia, while 108,000 cords were
exported mostly to Tennassee. Ninety percent of the
hardwood roundweood cut in 1988 fer pulp production
was retalned for processing in the State, and 86 percent
of the softwood roundwood was retained for procassing.

Mine pulpmills are currently In operation in \irginia, the
same as reportad in the tast survey period. Total daily
pulping capacity hes increased marginally from 8,400 to
8. 500 tons {Hutehing 1991), However, since 1976 total
daily pulping capacity has increased 18 percant from
7.200 tons.

Venseer-Log Production

Average annual eutput of veneer loge has increased
almost 4 million cubic faet, or 30 parcent, since the
provious survey. Betwesn 1988 and 1891, mora than
17 million cuble feet {app, takle 371 of vanesr logs were
produced annually; accounting for nearly 4 parcant of
the total output from roundwood. Softwood vensar-log
production Increased 27 percent to more than 12 mifflen
cubic feat, which represerts 72 percent of the venser-
log production. Hardwood veneer-log output Incraased
40 percent to almost 5 million cubic feet continuing the
upward trend Ir hardwood vaneer-log preduction since
1878, All of Virginia's veneet logs were produced from
roundwood, and 97 percent was from sawtimber-size
trees. Poletimber and other sources provided the remain-
Ing 3 percent {spp. teble 38).

In 1988, Virginia was a net imparter of softwood venesr
logs and a net exportar of hardwood veneer logs. Almost
28 percent of tha State's softwoed venesr-log produc-
tion wag retained and processed In Virginia, while only
58 percent of the hardwooed veneer logs remained in the
State. North Carolinag and Kentucky wera the princlpal
sources of Virginia's softwond imports. North Carelina,
Waest \Virginia, Pennsylvania, and six other States were
gources for hardwood venear imponts. Hardwood Bx-
ports want to North Carolina.




Slnce 1588, 10 vaneer mills have operated in Virginia.
Most of thess mille produce mare than one type of ve-
neer product. One mill currently produces softwood
plywood, two ars producing both hardwood and soft-
waood venasr, and saven ars praducing hardwood vanaer
and hardwood plywood.

Qutput of Other Industrial Timbar Products

The output of ali ather industrial products, including
poles, pilings, wood composition board, and miscella-
nepoug products, accountad for 4 percent of the total
output from roundwooed. Between 1886 and 1881, out-
put of other Industriat timber praducts averaged 18.3
million cubic feat per yvaar. When output from plant
byproducts are included, total produstion incraasas to
naarly 54 million cubic feet per year (app. table 37,
This represente an increase more than threa times that
measured in the previous survay petiod. Plant byprod-
ucts ascounted for 88 percent of other industrial prod-
Jucts cutput in the |atest survey perod, showing an
increacs whan compared to 54 parcent in 1885 and

41 parcant in 1976, As the use and manufacture of
compoesition-hoard products, such as oriented strand
board, particle bosrd, and wafarboard, have increased,
both hardwood roundwood end herdwood plant residues
hewve provided en increasing proportian of the cutpurt.
While hardwoods aceounted far 37 percent of the total
output of other Industrial products between 1978 and
1285, thay incrazsed to 54 parcent batwasn 1986 and
1991,

Sincs 1384, the nurmbar of mills producing othar indus-
trial products has dropped from 38 to 27, Two of thess
mills ara produsing structural bosrd preducts, such as
wafarboard and arientsd strandboard, while the remain-
der manufacture nonstructura! composition board prod-
ucts, poles and pilings, or posts.

Damestle Fualwond Preduction

Between 1886 and 1921, roundwond usad for fuslwood
averaged 102 million cubic fest per year, or spproxi-
mataly 18 parcent of tha total timber product output
{TPQ), Thiz comparas with nearly 28 percant of tha
total roundweod output produced during the previous
survay pariod. Madarating prices for home heating fuels
have slowed the expansion of fuelweood markets during
tha |latter part of the elghties.

Showing littla changa from tha previous survey periad,
hardweaods mada up 90 percent of total fuefwaood cut
during the 1286 te 1931 survey petiod. Growing-stock
trees accounted for §2 percent of the domestle fuel-
wood produced. Small dlameater trees and irees oh non-
forast land accounted for 34 percent and cull and salv-
able dead treas on timberland accountad for the remain-
ing 13 percant of domestic fuslwood.,

Plant Byproducts Utilization

Between 1986 and 18891, the manufacture of primary
timber products genersted 164 million cubic feet of milk
ragiduss, This Includes an everage of €8 million cubic
feot of coarse residues (chips, venear cores, slaba, and
adginge), 51 million cubic feet of fine residuas (sawduat
and shavings}, and 45 millian cubic feet of bark, More
then 80 percent of the mill residues were generated from
the processing of saw logs.

Althaugh the eutput of woody residues, both coarse and
fine, increased by more than 20 percent over the latest
remeasurement period, unused plant residues dropped
neerly 37 percant, Of the total plant realdues generated
sach year, anly 7.2 million cubic feat, or B percent, wers
net utilized (app. table 41),

Of the total wood residuss generated annually, 47
percent was used in the manufacture of fiber products,
28 parcent for industrial fuel, and 8 percent for
composition-board products. The retmaining 11 percent
was ussd for miscellansous products, such as litter,
rmulch, and charcoal, During the latest remeasurament
paried, plant byproducts provided raw matarial for nearly
17 pargent of the total industrial products output each
year.
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Timber Supply Outlook

Proapective timber supplies avaiiable during the next 20
ar 30 years are largely determined by actions in previous
dacades that ereated naw forests and affected their
structure. A& complex array of natural and man-caused
forces have baen at work In the past to shape and mofd
today's forast resource. The autlonk for timber supplies
is stromgly influenced by the quantity of timberland area,
present and previous rates of harvest and regeneration,
and the structura and makeup of the existing timberland
paze. In thiz chaptar, we review some of the past prac-
tices that shaped the forest resource in Virginla and
gvaluats prospective changes in timber supply given past
and current trends.

Pine Harvaat/Regeneration

The relationship between stand establishmant, or regen-
eration, and timber harvesting are two aritical activitiea
respansible far influencing the strustura and character of
a State's forest. Past harvest/regenaration relatiohships
created today's forasts, and currant relationshipa will
govern the physical attributes of future forests in Vir-
ginie.

Since 1966, ahout 83,000 acres of pine stands under-
went a final harvest each year (table V). During the
sarme peried, an ahnual average of more than 88,000
acres 0f mew pine stands were established on forest and
nenforest land (table V). This ovarall positive ratie of
pine harvest to regeneration in Virginia continuas to
favor the pine rescurce in the Southeast. The current
regensration surplus of 2 parcent repreaents a slight
increasa since the 1977-8& perlod when 66,000 acrae of
annual pine regonaratian exceedsd the 82,000 acres of
pine harvest by B parcent (Bechtold and athers 1887},
This inarease in total ping regeneration is attributed to
new stand sstablishment by artificial methods. Tha
average number of acres planted to pine increased B
pereent to over 51,000 acras end accounted for-three-
fourths of &l pine regensration. Planting on nonforast
land more than doubled ta naarly 6,000 acres per year.
Pina stand establishment by natursl means remainad
stable at 17,000 acres annually, Natural seeding on
abandonad agricultural fand accountsd for mere than 35
parcant of all natural pina regeneration.

A substantial Increase has ocourred in the soreage of
harvested pine plantations since the pravious survey
pariod. Nearly 10,000 acras of planted pine stands
underwent a final harvest each year—a more than sixfold
increase of the average recorded dusing tha 1977-88
perivd, On tha other hand, tha acreage of harvested
natural pine stands dropped 11 percent ta 53,000 acres
gnnually. $till, the number of newly planted pine acreage
sutpassed the ares of harvested nlantations by = margin
of over&to 1.
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Pine regeneration was greater than harvast in the
Cosstal Plain and Southern Fiedmaont, the two survey
units mogt heavlly dominated by pine. Thesa two ra-
gions accounted for 84 percent of the total pine regener-
ation, In the Coastal Plain, nearly 27,000 acres of pine
harvest was offset by almest 32,000 acres of pine
regeneration. Meanwhila, some 21,000 acres of pine
ware harvested and 26,000 acres of naw pine stands
wars estabiizhed in the Southern Piadmont, The figures
for Northern Plsdmont and Mountain Survey Unita com-
pined showed that about 18,000 acres of pine stands
were harvested while anly 13,000 acres of pine wara
suecasafully reganerated.

Fine harvest/iregeneration ratios remained about the
sama far forest imdustry and NIPF ownarghip catagoriss,
Forast industry sffarts to retain pina produstion on its
timberlend wers revealed when 28,000 acres of annual
pine regensration outpacad 18,000 acres of pine harvest
annually, Planting was the predominant methad of pine
rageneration on forest industry land. On NIPF timber-
land, 42,300 acres of pine stands wers harvested, while
41,000 acres of pine stands were established esch year,
The 18 percent increasa in artificial regeneration is sig-
nificent becauss NIPF owners now account for the me-
jorlty of planting astivity in tha State. A marked deficit
in pine repeneration only occurred on public land whera
the 3,000 acres of annual pine harvest was nearly dou-
ble the acreage of pine regeneratad. However. & 72 par-
cent increaas in the pine harvast rate was the primary
cauge for the deficit in this owner category and many of
these recently harvested acres sre awalting some form
of reganeration.

Although tha pine regeneration surplua indicates a posi-
tlve Eituation in softwood supplles, several other factors
must ha conaldared for 8 mors thorough interpretation of
the =tatistics. First, the area of harvested pine has baen
nutdistancing those areas of pine regenerated on har-
vasted timberland ower the past twe survay cycles. Since
tha 1977-86 period, the acreega of pina harvest exce-
aded acreage of pine regeneration aftar harvest by 47
percant, gnd the harvest excess increased to 86 percent
during the 1885-92 pericd. In part, this large deficit is
misleading bacause artificial reganeratiun ¢n harvested
actes may already be sghaduled for the future. in addi-
tion, many recently established pine stands on harvestsd
timbarland contain a substantial hardwood companent
that may resuit n stand classification as pek-pine forest
type. Most of thasa young. mixed stands are highly
transitaory, and many will eventually reenter tha pine type
classification. Second, the current high rate of planting
and natural saeding on agricultural land may nat be
sustained indefinitaly. |f this source of new pine stands
ig sliminated from tha regeneration total, plne harvast
would then excesd pine regeneration by 17 parcent.
Third, previous discusslans de not include those acres of



Table IV —Area of Virginia's timbarlend treated or disturbed annually,

by broad management and ownership claseas, 1986 to 1992

KMaJor stand treatments

Broad managemant’ Firal Partial Commarcial Qther Matural
and ownerghip classes®  harvest harvest® thinning cutting disturbanca
Acres
Pins plantation
Public = = 277 = -
Foragt industry 6,484 - 8,794 5,282 1,182
Other private 3111 - 2,132 3,888 4,568
Total 4,595 = 17.203 4,181 5,718
Matural pina
Public 3118 -- - 3,120 3,982
Forest industry 11,244 341 900 8,003 1,438
QOthar privata 38,119 3,428 1.601 18,022 18,080
Total 53,478 3,767 2,601 30,145 24 480
Oek-pine
Public 770 - - 807 2,057
Forest industry 8,652 EBB - 4,692 1,702
Othar private 17,765 3418 3:F] 10,102 14,188
Totel 258,087 4,301 595 15,601 17,957
Upland herdwood
Pubfic 8714 1,803 - 2,001 41,643
Forest industry 12,839 - -- 16,7582 3,404
Other private 71,864 34.011 1.387 76,674 B7,704
Total 91,417 36,814 1,357 101,367 132,711
Lowland hardwood
Public - L - - -
Forast industry 1,369 - -~ 430 3,057
Othar private E.212 748 - 3,873 11,871
Total 8.581 748 - 4,303 15,028
All classes
Fublla 10,609 1,803 277 12,828 47,622
Foreat industry 36,488 1.226 9,694 35,209 10,763
Cther private 137,071 41,601 11,688 112,460 137.618
Total 186,158 44,6830 21,860 180,587 186,884

? Breed management class pafore traatmant ¢r disturbance.

# Qwnership class in 1582, Farset Industry ingludes lends under long-term faasa,
T Includes high-grading and scme sslective cutting.
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Table ¥—Aras of timberland regensretsd annually, by broad manegement and ownership classes. Virginia, 1888 to 1552

Type of regenaratian

Artificial Meturet Other Other Artiticlal Matursi
regeneratian reganeration artlflcisl natural rageneration reversion
Broed management’ Total aftar e after g raganeration rapanreration an nanfarast on nonforest
and swnership classas?  regeneratlan hervest harsest an ferest land an farast land lend lare
Acres
Ping plantation
Publle 452 452 = = - - .
Farzst industry 24,614 13,864 - 9,368 - 1,301 -
Other private 26,337 14,43 - 7,647 = 4.447 -
Total 51,403 28,849 = 17.006 = 5,748 -
Natura! ping
Publle 1.108 = BE4 = G454 - -
Farsst industry 1.212 = B0 - B52 - -
Other privats 14.717 - 3,834 - 4,831 - §,042
Tatal 17.037 = 5,268 - 5,737 = & 042
Gak-plina
Publle 1.841 730 - - 520 & BE1
Forast Industry 10,068 2,916 3,534 3,380 247 = =
©ither prlvate Ak,185 10431 12,861 3185 3,465 B9 4,706
Totel 27,062 14.128 18,395 6543 4,222 518 5 257
Upland hardwood
Public 7,800 - B, 778 = 1,488 - 338
Forest industry 7,984 Fio 8,032 1,222 - - -
Other privatw A5.548 3,174 40,766 = 13,383 - #2285
Total B1.118 3,884 BLEEY 1,242 14,881 - B.563
Lowtand hardwood
Publla - - = = - - -
Forgat Industry 428 - 428 - - - -
Other private 4,137 = 2,057 - 1,634 - 448
Totel 4,552 - 2,483 - 1,63& - 448
All classae
Fublic 11,007 1,222 6,333 e 2E83 = BB9
Forest industry 44,272 17.588 10,882 13,831 11} 1,401 S
Other private 145,904 27,848 B4 518 10,840 23,313 4,888 18,419
Totel 201,183 48,858 T8.703 4,771 268,475 B,267 20,308

? Broad wnt &lexy B tar .

4 Gwnarship class in 1882, Forest industry Includes lends under long-tarm leaae.

ping divertad to a nonforest land use. An average of
16,000 acres of pine stands were removed from tha
timberland beae to other land uses each year. The addi-
tion of land-elearing to the pine-harvest totals would
rasult in the rate of pine loss exceading regeneration by
almaost 15 percent. The NIPF owner category is typically
the most susceptible to the conversion of timbariand and
agricultural land to various nontimber fand uses, Mare-
over, this owner group controls the bulk of agricultural
Jands that could petentially become timberland. o sum-
mary, the positive situation that currently axists for the
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pine resource cannot be sustained indefinitely without
cantlnuation of vigarous regeneration efforts and incen-
tive programs, particularly on private lands,

Oak-pine harvest/reganeration ratios were sugerior to
those of pine. Statawide, the annual rata of oak-pine
reganeration exceedad the 25,000 acres of final harvagt
by BS percent. Regeneration neerly equalted or excesded
harvest far all three owner groups and across all BUrVey
units. The number af new oak-pine stands hes riesn
sharply over the past two survey intervala, mostly as the



rasult of increased natural reganeration occuwring on
cutaver timbarand. COver 21,000 acree, or 45 percent,
of the tatal cak=-pine rageneration was artificially regen-
arated, Howaver, many of these planted acrss, classified
as en osk-pine type becausa of the presgnce of an ex-
cessive hardwood component, will evantually be doml-
neted by planted gpine either by natural successlon or
through selactive management that favors the pine and
refucas hardweood compatitinn,

Herdwood Harvest/Regenaration

Tha affectiva raplacernent rate of hardwood stands was
substantially lower than that recorded for pine and cak-
pine stands, Across all survay units and ownarship
groupg, nearly 98,000 acres of hardwood farest type
were harvested ennually. Meanwhlle, 86,000 acres, or
87 percent of the annual harvast, successfully regener-
ated to naw hardwood stands each year. This rate has
improved since the 1877-86 survey period when hard-
waod regeneration averaged 75,000 acres annually,
amounting to 77 parcent of the annual harvest, This
positive trand occurred in all survay units axcapt the
Southern Mauntains, where high harvest rates outpaced

the creation of new, young hardwood stands. Clearing of

forest land to an alternate land use continuss to absorb
substantial aereages of hardwood stands. Each year,
31,000 acres of hardweod stands were convertad to a
nonforest land uze or reclassified to reserved timberiand.

The largest deficit in hardwood regenaration to harvest
cocurred on forest industry land, Hardwoods were enly
regenereted oh B9 percant of the acreage whera hard-
woods had been harvestad, indicating forest industry's
preferance for southern pine managemant. On NIPF land,
neatly 70,000 acras of cutover and nanfarest land re-
genaratad to hardwood, while 77,000 acres of hard-
wood types were harvestad sach year. Public land en-

|owed the only positive ré1atlonsh|p between hardwood
harvest and regeneration, The nearly B.O0C acres of
annual hardwood regeneration exceedad the harvest rate
by 13 parcant on thasa lands.

Although racent overall improvement in the ratio of hard-
waond harvest to regeneration is premiging, establishing
high-quality, viporous hardwood stands should be given
high priority to meet increasing demand.  Young hard-
wood stands are subject to many somplex forces that
pffact their structure end development, but newly regen-
ereted hardwood stands may be Improving. During the
1977-B8 period, only 53 pearcent of the nawly
sstablishad hardwood stands was adequatsly stockad
and in reasonably good condition for timber production.
Singa the 1386-92 parigd, 70 percent of the newly
regenerated hardwaood stands were In relatively good
condition and do ne need cultural treatment to minimize
logs in grawth potential.

Other Cutting/Disturbance

1n addition te timber remaved from final harvests, timber
was removed from anether 145,000 acres aach yesar in
tha form of commargial thinnings, partial harvests, and
other miscellaneous cutting (table V1. Commercial thin-
ring oceurrad on an average of 22,000 acras annually,
up from 15,000 acres during the pravious survey period.
Tha rate of cammarcial thinning in pine plantatisny in-
creased to 17,000 acres annually, mere than three times
the previous rats, Land under NIPF contrel accountad far
54 parcent of the commercially thinned area, forest
industry land eccounted for 45 percent, and public land
accounted for the remalning 1 percent. Thinning activity
produced nearly 4 percent of the State's total softwoud
removal wvolume. Partial harvests took place on an avet-
age of 45,000 acres annuetty, and 82 percent ocourrad
In hardwood stands. Better described ag sither high-
grading or pina selection, only a small number of selec-
tive cuts were ectually designed to improve the quality
of the existing stand. In pine stands, partial harvests are
better deacribed as diametar-limit cuts. Timber stand
improvament and other miscellaneous treatmants af-
fectad 79,000 acres annually,
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Prospective Softwoed Timber Supply 2 -£3

The present age structure of Virginia's timbarland area, 41-£3

i tertms of stand age and brosd forest type composition, . _y4

provides ineight into prospective shifts in timber volume

through time. At sach sample location, a stand age was n-33

assignad. FIA fiald crews assigned an averags aga to 11-23

thosa trees in the stand that would be featured under an

ever-sged management scheme. In the absenca of a ca-13

manageabla stand (generally, less than 80 percent o

stockad with trass of tha sams size}, an average ags of L .

the must deminant trees was estimated. To predict prob-
able changes In softwood timber volurma in the next 10
to 15 years, we examine the ourrent age strusture of the
softwaod regource in Virginia and shifts in ags structurs
since 1986. These predictions must ba qualified by
acknowledging the fimitatione aesoclated with uncertain-
ties about physical factors, such as savere weathsr
conditions and econamic facters affagting tha future
demand for timber.

The age class distribution of Virginia's 1.9 million acree
of natural pine and 1.5 millien acres of pine plantations
ara depicted in figure 15. Since 19B&, changas In plne-
aga structura reflact the ingreaging influsnca plantations
are having on the pine rascurce in Virginia, Continued
declines in the youngest age clezsas for natural stands
ara belng offaet by mounting acreages in younger
planted ping standa. In the T1- to 40-year category,
araa in natural pine stands has fallen by 24 percent to
777,000 acres, while araa in pine plantations has in-
cragsad 28 percant to 832,000 acras, The intznalve
planting that began in the 1960's has resultad in Bub-
stantisl acreage of planted pines that have raached
merchantable size and are beginning to cantributa to the
softwood timber supply. During the 1988-82 pariod, 18
peraent of softwoad growing-stock removals came from
plantations, sampared to only € pereant during the
1877-BE pariod.

Another distingJishing featurs of the plng-age structurs
is the increasing acreage of well-stocked stands 10 ysars
of age or less, Ares of mansgeakis pine stands in this
youngest age class ingraased 18 percent for planted
stands and 10 percent for natural stands. Tha distribu-
tion of total pine acresgs i the three youngest 10-yesar
age clasges currantly indicates that over 1.3 million
acres, or 68 percant, is in planted stands. All pine stands
between 31 and B0 yaars of aga declinad 11 percent to
1.0 million acres, while those stands in tha oldest aga
categories [B1 yesrs and older) increased 26 percent to
307,000 acres.

Fina supplies in Virginia should remain stable for the
future, The age distribution depicts a balanced structure
with no severe daeficiencies in any age class that may
rasult in a timber shortage for tha short- ar long-tarm.
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Figure 15—Profile of timbarland classified as a pine forest
type, by etand age cleas and stand origin, 1992, "MMS"
ingludes those arsas that leck @ manageeble stand.

The screage digtribution in the firet thres aga clesses
10-30 years) is particularly impeortant because the major-
ity of plne stands in tha Sgutheast are on harvest rota-
tiona of 30 years or lesz. Nearly BQ percant of all man-
ageable pine stands in the State are 30 years of age or
younger. The abllity to sustain pine supplies in the fu-
ture will largely fapend on stand remewal efforts, Owver
the past 40 years, pine forests in Virginie have undaer-
gane an accelerated lsval of managament thet has con-
centreted on reforestation on both harvested timberland
end nanfarest [and. Evan if tha numbsr &f naw pine
etands entering the timberland base through planting and
natural seading of nenforest lands uses decreases, con-
tinuting aggressive regenaration efforts on cutovar forest
land should provide an ampls supply of softwaod timber
in the fareseeakbls future,

Howayer, ample suppliss of softwood timber may not
guarantes adequate supglies of ping sawtimber, Qwer the
next 10 to 20 yoars, younger stands and plantations will
probably make up an increasing shars of the softweed
inventory, At the same time, the harvesting of older,
natural pine stands will prebably continue {softwood
timber removals hava ingreasad 38 parcent in natural
plne stands over 40 years of age since 1888}, Thie
ungoing, rashaping of the pine respurce translates into a
higher proportion of smaller trees for southarn pine
products.

Moreover, projections for the South indicats pine planta-
tion acreage will excead natural pine acreage, and these
plantations will contribute 50 percent to tha total soft-
wood harvest by the year 2000 (USDA Forest Service
1882). Area in planted pina already surpasses area in
natural pine im the Casstal Plein and Southarn Pisdmont
Survey Units tfig. 18). Assuming the trend conditions
and projectiona are valid, industry will need to effectively
utilize more treas from pine plantations to snsure a sta-
ble supply of raw matarial for wood products.
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Thia ghift to increassed plantation managemsant raises
same concarne for producers of higher grades of con-
struction [umbser and plywoed. Thesa producers rely on
supplies of large diamaeter pina sawtimber and will find it
difficult to provide highar graded wood products from
the younger, fastar grawing plantation treas. The wood
from thesa plantation trees has more juvenile characterla-
tics, making them structurally infsrior and less praduc-
tive (Saugier and Cubbage 1930), However, since the
1477-B8 survay, cormmereial thinning in pine plantations
hes incressed dramatically. Even though this thinning re-
sponded to the larga number of plantation trees reaching
merchantable size, plantatlen managera may incresse
thinning and sxtand ths rotation to offsat futurs volume
losses in mature natural stands.

The current outlook for softwood timber supplias has
undergona considerabla change by major ownerehip
category. The area of timbarfand controlled by forast
industry has deglinead significantty since 1886, primarily
by shifting land to the NIFF category. The most notice-
able change occurred in the distribution of planted
stands, In the previous survey, forest induatry controlled
54 percent of the planted pine acreage. That figure
dropped to 48 parcant in 1992, A gharp raduction of 43
percent in natural pine stands with severe declines
across all age classes ocourred on forast industry land.
Tha dacreaza in natural pins acreage combinsd with a
stabilizatinn in planted pina stands reguitad in a much
higher proportien of forest industry's pine land in planta-
tlers. Sixty-eight parcent of the State's pine acreage is
under MIFF ownership, where area of pine plantations
wag up 49 percent to 784,000 acres. Thla ownership
category now aupporte more acreage n artificlally
ragensrated pina stands than forast industry, Natural
pine stands currantly total 1.5 million acres under NIFF
ownershig, down 11 percent since the pricr survay,
Neverthelass, large increases were recorded in natural
pine acrmage in manageshle gtands 60 years and older in
age on MIPF land. Only 7 percent of Virginia's pine acre-
age is on public land. Almoet B7 percent of pine lands
on public ownership were naturally regenerated, and
over half the stande are older than BEO years.

The distribution of the pine resaurce by ownership sug-
gests that MIFF owners wili play an increasing role In the
overali softwood timber supply scanario. This owner
categaory contrals 78 percent of the pine stands between
31 and 60 vaars of age and aver two-thirds of the cal-
lective acreage of pine stands ovar 60 years of age.
Tharafora, demand for ping sawtimbar will be primarlly
met by MIPF ownars. In addition, as NIPF awners accu-
mulate 2 greater shara of young planted stands and im-
prove planting rates, they wlll probably supply a graater
portion of the smaller-diameter pina products. I currant
rates of ramavel remain the sarme and a sustsined lavel
of reganeration is maintelned, eoftwood inventory vol-

3z

Ztand age

urme an NIPF land ghould remain stabla, Forast industry
zan ha expacted to provide a stabla share of softwood
fiber for the naxt 19 to 20 yeers because planted acra-
age under 30 vears of age is edequete, but whether tha
decling In the industry's timberlend hase will continue is
uncettain,

Prospective Hardwood Timber Supply

The current ege structure of Virginia's hardwnod forests
Indicates an ascumuletion of stands in older age classes
ifig. 17). Acreage in stands classifled as & herdwood
type {including cak-pine forest type) 51 years and older
incransed 11 percent to over 6,2 million acras and ac-
countad for 60 percent of all manageakls hardwood
stands in tha State, Morsowver, hardwood stands in the
vldest age classes {71 yaars and clder) increased 26 per-
cent. Many of thess stands hava raachad rmaturity and
are characterized by decreasing growth and increasing
moertality. Indications that an aging hardwood resource
was evolving became apparent durlng tha 1970's
(Knipht and MeClurs 19771, Historically low harvest
ratas hava contributed to tha large buildup of acreage in
clder hardwonod forasts and resulted in fewer stands in
the younger age clesses. To achieve & mora balanced
age distributlon, mare mature and overmaturs hardweood
stande should be harvested. This will relfeve some of the
demand pressura on the softwood resource and Imprave
growth for hardwoods in tha long-term.
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Figurs 17 —Stand ags profila of timberland classified 28 a2
hardwaond or oak-pina forest type, 1392, "NKMS" includes
thoze aress that lack a manageable stand.

Betwman gaographic ragions, considerable variation in
the age distribution of hardwood forasts existed {fig.
1Bk The Caastal Plaln and Southarn Pledmont showed a
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more balanced age strusture and a8 higher proportion of
younger stands than the Nerthern Pisdmont &nd both
Mountaln Survey Units. Seventy parcent of all manage-
able hardwood stands 10 years and younger were con-
centrated in the Coastal Plain and Southern Fledmont—
these regions accounted for almost all gaine in agreage
of young hardwoud stands, This racent increasa illus-
tratas the affact of increasad hardwood barvesting.
These arsas have lower hardwoad growth to remaval
ratica than those recorded for the Northern Pledmont
and both Maountain regions. The narrow gap batween
growth and removals In the Coastal Plain has resulted in
a stable hardwood inventory since 1988, The effect of
increased hardwood harvesting should create an age
profile that sontributas to more stabla growth levels over
the next 20 vears. Wost of tha mature and overmature
stands in the Coastal Plain are concentrated in the
battomland areas, whera year-round weater makas them
unaceeasible for harvesting. The Northern Piedrment and
bath Mauntain Survey Linits have the highest acoumula-
tien of older hardwood standa. Collactively, thess threa
regionz contral nearly 4.3 million acres, or 88 parcent, of
Virginia's hardwoaod foreats ovar 50 years of ags, Under-
utilized, this vast erea of hardwood timbar offers the
greatest cpportunity for increasing the timber cut over
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the next several decedea. Deapite escalating levels of
hardwood remevals in the Mountaln regions, hardweod
growth still surpasses removala by a comfortable margin
and imvantories are stlll rising. Unfoertunately, this excess
of growth could erode if diminished-volume incramant
and high mortatity continue in aging hardwood stands.

It axisting hardwood markets in Virginia cannot abaeorb
hardwood harvasting opportunitias, the reserve of over-
maturs stends will continuse to ingrease, rasulting in
further growth loas.

The future of hardwood timber suppling is highly depan-
dent on speciag composition end averall condition of
young, immature hardwood forests, Tha managemant
and ragenaration of hardwoods ls complex, and ade-
quacy of & new herdwood stand is basad on advance
reproduction, sprouts expected from cut trees, snd
seede from adjacant seed trees, Some hardwood and
ocak-pine stands that developsd aftar tha harvest of pine
sites ars dorminated by hardwoods axhibiting low-guality
characterigtics, such as poor form, cull, and specles
traits thet have low timber valua, Almost 37 percent of
rewly regenereted hardwood acraags was classifisd as a
pine forest type n the 1877-B6 survey. Many of thess
gites are unsultable for hardwoods, and conwversion to
pina is tha only lagical prescription. New hardwood
stands resulting from harvest activity often contain
subgatantial numbers of |arger, residual traes that may
curtail growth and development of younger trees In the
undarstary. Young stands camprised prinelpally of hard-
woods are highly vulnarable to demage and mortality
from fire. Substantlal amaunts of meist, bottomland
sitas with conditions conducive to successful hardwood
ragansration have been converted to agricuitural land. To
ehsure the production of hardwood in quantities that
meet ahtlcipated demands, these and othaer problams
must be resolved guickly.

Anather praminent fegture of the hardwood resource is
the large proportion of poorly stocked stands, Qver 15
percant, or nearly 1.8 million acras, classified as oak-
pine or hardwood forest typa are less than 60 percent
stockad with trees that walld be featurad In most timber
managament regimas. The number of hardwood acres
ingufficiantly siocked has decreased 17 percent since
1986, but many stands still remain In peor condition.
Harvast activity since 1988 produced about 18 psreant
of the poorly stocked herdwood stands. The remaining
paoorly stocked stande cover a wide varisty of physia-
graphle conditions in diffsrant levels of pradustivity. Poar
gite conditions, inadequata raganeration provigiona, and
stands principally compased of rough and rotten trees
ara tha main contributors to poor stocking on oldar hard-
wood stands. Distribution of poorly stocked stands by
regfon rangs from 12 parcant in the Coastal Plain and
Southern Pladmont to 20 parcent in tha Northern Moun-
taing, and all Survey Units showed a decraase since
1928,
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A five-step screening reduction of tha 3.4 milllon acres
of timberland claasified as a pine type ia depicted in
figure 19. In the firat step, some 85,000 actes of poorly
stocked poreage are screanaed out. Genarally, these areas
do not support a manageable stand of growing-stock
tress, nor do they support encugh merchantable volume
for harvasting cpportunities. Total seftwood grewing-
stock volume per acre with these conditions averaged
166 cubic feet. Mearly all pine acreage pootly stocked ls
found in natural pine stands, either in recently harvested
arsge or stands with poar site conditions.
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Figurs 19—Five step screening reduction applied to the
area of timberland classified a3 8 plne forest type, 1952,

I the second step, about 115,000 acres were excludad
as adversa sites. Noarly all of these acras were found on
slopes of 40 percent or greater. Provious analysiz son-
firms the significantly lower harvest rates on areas with
exceasive siopa (Brown 1880}, Statawide, annual re-
muvals in pine stands everaged 34 cubic feet per acre on
adverse sites compared to almest 80 cubic teet par acra
on areas with slopes |ass than 40 parcent and no year-
round water problema.
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The third step eltminates those pine standg classifiad as
narrow strips and stringers, such as riparian areas, field
adges, and strips adjacent tu roads. Thig excluded about
32,000 acres of naturally reganerated pine standa. The
largest reductien occurred in the fourth screening step
whera stands under 21 yearz of age were axcluded.
Bazerd on the assumption that these young stands will
not be avallable for harvest until somatime in the future,
1.2 millon acres wera deducted. Cvar three-fourths of
this aereage was found in plantations, illustrating the
ongolng Intansity in artificlel regenaration affarta.

Tha fifth and final stap excludes almast 178,000 acras
of pine stands concantrated in small forestad tracts on
NIPF land. For all NIPF ownars, the acreage of the tract
that the invantory plot samples la recorded. Using aerisl
photography, the percantage of the tract covered by
forest [s determined and applled ta the total acreage of
the tract to detarmine the acreags of forast on the par-
cal. This acreage, referred to as forested tract siza, was
collected to examine refationehips between timber har-
vesting and various tract sizes and to enalyze trends in
forest fragmantation, The distributlen of Virginia's NIPF
timberland araa by forestad tract size is fustrated in
table 1. This fifth screen 13 based on the assurnptian
that smaller parcels {10 acres or lags) are econamlcally
|age attractive far timbar harvesting or in a primarily
urhan getting whers timber production is not the owner-
ship ohjectiva.

Table ¥ —Arana of Virginia's timbsrdond, by forastad
tract slza and NIPF cwner classes, 1552

Faraatad Al Other Qther

tract slze {agrest aowrerships  corporace Farmar individual
Acres

< =10 1,276,628 82,461 208178 BE4,850
11 -6¢ 3,496,691 283,144 1,166,848 2,0B5.058
E1-100 2,618,980 188,638 1,067,743 1,348,674
101 - 200 2,061,763 280,947 803,541 487,285
201 - 500 1,500,142 ELYA-F 445875 522,637
501+ 989,326 3BE. 773 174,180 408,371
Al cleeasz 11,009,601 1,545,535 3,870,366 6,489,600

In thla particular exerclea, 3.4 millian scres of pins
stands in Virginia is discounted to 1.8 milllon acras, or
by 51 percent. If the screeming critaria are accepted, one
could conclude that only 49 peroent of the pine acreage
currantly offers unhinderad Ingging opportunitias.



Age profiles for hardwoods showed same differences by
major ewnar category, Public lands had notably higher
proportions of acreage in oldet stands, while forest
industry showed a distribution heavily skewed toward
the youngest sge class. The majerity of Virginia's public
land is national forest in the western, mountainous reg-
ions whare steep tarralin has historically inhibited ron-
ventional harvesting practices. Ahout one-third of harg-
waot standa controlled by forest industry |s 30 years or
younger in ega. Forast industry land waa the only major
nwnership to lose hardwood acreage (23 percent). This
loes was largely a rasult of hardwood to pine convarsion
after harvesting. The age distribution of hardwood
stands on NIPF land, where 61 psrcant of the hardwood
stands are older than 50 yesrs of age, also indicates an
Bging resource,

The trends shown by thasa inveantories sesm to indicate
that the long-time buildup of hardwood inventory (b
Vfirginia, end elsewhere in the Southeast, la coming to an
end. intha Coastal Plain, where hardwood growth is
levellng off and starting to decling, harvest activity is
Increasing to meat the growing demand for hardwood
fiber. As ong as sound hervesting and regensration
practices are practiced, a batter stand-age distributian
cauld avalve, Bnd hardweod growth could incresss In
this region. In both Mountain Survey lnits, a large
inventory of hardwaoed has accumulated over the past
sevaral dacades and growth stlll axceads remaovals by a
healthy margin, Even with this ssemingly grest abun-
danca, legitimate concerns about the future exist. Abaut
one-half of the eurrent inventory in the Northern and
Southern Mountains is composed of timber species
consldered inferior for high-guality saw logs and venser
logs, such as chestnut oak, black locust, and rad maple.
Moreover, overall tras quality is questionable when B&
percent of the hardwood sawtimber In Wirginia resides in
grade 2 or 4 trees, Finally, Inaceassibility, sepecially on
steep, adversa sites reduces harvestable inventary. An
increase in hardwood growth in the Mounteln Survey
Units over the next 20 years or langer s unfikaly unless
staps mre taken to accaelerate tha rates of hardwood
harvesting and regeneration.

In summary, the greatest gains in overall farsat produc-
tivity in Virginla can be accomplishad threugh improvad
ytilization and managament of the hardwood rasource.
One avenue to a more well-balanced and vigorous hard-
wood resource is improved markets for small-diameter
and poor-guality hardwnoods. Pest management of hard-
woods has encouraged specislized markets to ahsorb
only a limited range of tree sizes and species, contribut-
ing to the large numbet of poorly stocked stands. Cut-
rantly, over 2.0 billisn cubie fest of hardwood in rough
and rotten trees can ba found across all menagement
types and ownerehips. This repressnts an average of
133 cubic fest per acre. |f technology makes these trees
mcre attractive for alternativa timber products end im-
proves agcoess to hardwood timber in previously inacces-
sible aress, it may be possible 1o expand the current
hase of hardwood markats.

Tirnber Avallablilty

The recsnt surge in softwood growth combined with the
accurmuletion of older, high volume hardwood stands
appears to Indlcats ampla supplies of timber for tha fore-
seeable future in Virginia. However, a host of factors
affect the amount of the resource that is actually avail-
abls for commercial logging and consumptive use at any
given tima, Waeather, terrain, environmantal concerns,
public policy, landewner attitudes and objectives, and
the physice! attrlbutss of tha resource restricting the
availability of timber supplies must be included in any
dizcusslon of the [ong-term proapects for adequate quan-
tities of timber products,

Farest Inventory and Anatyeis assumes that sll timbar-
land in tha Southeast is available for harvest unless
statute or other administrative designation officially
prahibits timber cutting. While landowners ara not esked
about their intent to gell timber, Information an the phys-
|cal attributes of the timber resourge that can influsnce
availability i= collected. With this information, analysts
and ugers of the data can screen out selacted physical
attributes to reach a more realistic assessmant of timber-
lord area and volumne that offar unencumbered logging
opportunity. Criterie are [dentified as inhibitlve to har-
veEting, and acres or volumas associated with those
criteris are axcluded from the inltiel resource base.
These discounting criteria ara only assumptions armd do
not imply that the acres and voluma affected will never
be harvasted, The scresning procedurs doss, howsver,
provide & more practical way to evaluats the rasourcs in
tarmsz of timber supply.
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Applying these same criteria to the total seftwood
growing-stock velume in all stand types, the 6.6 billion
cubie fget of eoftwood wolume was reduced to 4.5
billlen cubic feet, or 72 parcent of the original total {fg.
20). The singla fargest reduction accurred when gaft-
wood volume in stands under 21 years of age were
efiminated. The substantial amount of volyme contalned
in pine plantatisnz 20 years of aga or l2as accounted for
this largs drop. This reduction s somewhet inflated
because many of these plantstians are dominated by
softwoods that have reachad merchantable size and
could be harvested far small-diamater timber produsts.
The second largest decrease resulted when softwood
volume contained in amall tracts on NIPF |and wes de-
ductad. Natural pina stands contafn 82 percent of tha
softwooed volums concentrated In forested tracts 10
acres or smaller, Many of thess natural stands are char-
acterized by older, large-diameter pinas in small parcala
of forest land within & predominently urbanized land-
scapa gatting and wlill probably never be harvestad for
timber products.

£ Bllfor cuble fest
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Figure 20—Five step scresning raduction applisd ta the

volume of softwood growing stock, 1992,

Tha rasults of tha same discounting procedure applied to
the hardwaood resourcae indicatad a farger redugtisn to
timberland area and growing-stock volume, The area of
hardwaood and oak-pine stands dropped from 12 millipn
acres to 5.8 million acres, or by 54 percent Ifig. 21),
The largest reductions resulted when poordy stocked
stands and hardwood stands oecurring on adverse sitas
were aliminatad. Mardwood growing-stock volume was
reduced by 41 parcant ta 11.7 bllllen cuble feet after all
scraening varizblss ware applied (fig. 22). The singla
largest reduction cccurred when the adverse site crita-
tlah waa applled.
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Figure 21 —Five step screening reduction applied to the

area of timberland classifled a3 a hardwoosd or oak—ping
forest typa, 1992,
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Flgure 22 —Five step scrasning raduction applied to the
volume of hardwood growing stock, 1992,
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Management QOpportunities

Thig chapter descrities possible management opportuni-
ties for improving Virginla's timberland, The growing
demand for timber and timber products from a shrinking
timberland base maka it imperative to maximlze timber
growth and improva the quality of the resource on as
many timbarland acres as possible. Factors, such a8 the
dlversity and fragmentation of timberland ownership, the
high cogt of intensive forest management, and anviron-
mental constraints and regulations, complicate ar impede
afforts 4o manage timberland for this purpese. |dentify-
ing management opportunities that would enhance
timbar growth also hanefit nontimber amanities by pre-
moting healthier forest condltions. Therafors, where
intensive forest mansgement |3 practical thess treatment
opportunities should be considered es e guide for future
action.

Fizld erews asaign an optimum treatment cpportunity
at each sarmple location bazed on the current stand
condltions thay encounter. The traatment opportunity
assigned describas the singla most important silvicul-
tural action that coutd be taken to improve the growth
and guality of the stand. Since stand conditions vary
graatly by broad managsment class and ownership
graup, the treatments dizcussed are broad and general.
Table VIl provides a summaeary of the treatment opportu-
nities |dentified.

1]

Adverse Sites

Advarse sites, thoss acras with excessively steep

alopes or year-round watar prublems, limit the managa-
rment oppertunities en neardy 2.2 mitlion acres, or 12
percent of Yirginia's timbarland. Steep slopas, those
areaz with elopea of 40 parcsnt or graater, account for
95 percent of the acreage classified as adverse. Most of
the stands on steap slopes are located in the twe Moun-
tain Survay Units, while those areas with ysar-round
watet problams —the remelining B percant of adversa
sites —are located in the sasterm half of the State. More
than half of the asres on adverse sites wers in ralatively
good condition and required no treatment. Twanty-twa
percant ware in need of a harvest, while 20 percent
woera in need of regenaration, Cwver 86 percant of the
sdverse sitas wers classitisd as herdwood or oak-pine
with the remaindes classified as pine typss. Three-
fourths of all adverse altes ars located on NIFF land,
about 22 percent ere an public fand, and the rermelndar
arms on forest industry land. Proportionately, adverse sites
make up 31 peraant of the public timberland, 18 percent
of NIPF land, and & percent of forest industry land.

During the latest remeasuremant cycle, only 7 parcent of
the acres classified as adverse sites experlenced some
form of timbar cutting, allowing timber growth to more



Taklo VIl — Area of Viiglria's ldis aroplend and imbedend, by broad managamant, swhsrshipy, and trestment opportunity elassas, 1982

Broad tredtmant appertunity o ass

Stenda in
Other ra‘ativaly Adversa
Broad mensgemant Total Commergla: atand Stand gocd aitas or
and pwnershlp clBEGEE' area Salvage Hervest thi~ping Impravament eonwverelon  Reganaration! condition  conmditiars®
Ao
Idis cropland
Fublic - - = - - - -
Foreet industry - - - - - = -
Other private 427,408 - = - 537,468 - -
Taral 437 48R - - = 437 A58 - -
Pinw plentation
Fulrlls 42,408 - 1,873 7041 - = 23,748 =
Ferest Industry B75,88E 3 - 172, The 5,831 = = 456,051 -
Cither prlwats 7E4.248 Z, 884 195,848 75,398 - 73 473,800 5.0BC
Total 1,472,324 & 884 - 273,708 130, 266 = 7.i31 853,255 5,080
Natural plne stands
Public 212,988 e as: | 38, 08E 9, 520 E,BEB - 2,7c7 122,795 28,18%
Forest industry 164,627 2,287 18,884 48,388 10,774 - 2,307 72,234 4,678
Qther private 1,602,834 18,448 71,783 219,308 118,740 11,182 57,637 912,876 :IRZEL]
Total 1,880,437 £2,459 128,733 475,227 137,500 11,182 B8 651 1,106,853 122,712
Oak-pina sbands
Publis 204,626 - 12,880 - 14,644 = 12,088 Bo.6TE 74,476
Forast industry 276,708 = 26,208 4,384 18,207 - 6,799 144,738 18,183
Other privata 1,620,873 8,793 139,865 23,638 164,456 7018 121,737 928,378 124,948
Tetal 1,841,207 5,733 178,163 25,023 197,407 FO18 140,825 1,162 830 217 6CH
Uplend herdwond
stands
Puhblic 1,608,626 10,473 271,857 Z485 58,284 - B 6504 GOB.052 B1d, 130
Forest industry 426,878 - 47,213 - 28,533 12,17 BT 880 214,850 E3.&G28
Dthe prluate T.B&6,067 28,83 Ba7.218 SBA24 644,778 31,482 742,872 3,723,281 1,H18.980
Tetal 8,518,571 39,304 976,858 41,118 530 556 45273 B23, 308 4,608,823 2.285,71E
Lowiana hardwand
stands
Publls 2B,781 e 14,89 - - 4,310 E,J8% 1,001
Forest Industry 72,882 - 2i173 - 4,372 2,707 FIR:A1-) 17,711
Cther privets 535,378 4,381 BB 170 = 35,171 147,286 177,451 104,871
Total 536021 4 381 103,734 = 39,543 184,252 210,238 123,773
All clamazn
Public 1,583,280 14,784 337024 13,888 B4,956 = 101,620 811,758 B1E. 857
Forest Industry 1,554,763 2,297 113,648 233,566 108.8°7 12,E17 BE,833 911,952 24,33
Crther private 12,346,908 52,278 035,148 480,521 840,482 48,672 1,614,780 6,214,781 2,149,889
Totsl 16.8E5.018 78761 1,386,818 18,476 1. 135,254 B2,483 1,702,482 7.832,438 2,983,889

! Fomat Industry Includes lands under long-tarm leass.
# Ingludes 101,628 acres where high-quality herdweng regesaration eauld be sccomzlished by felllng residus tre=s to telaaus Bivence rdemtory nardwood
reprodugtion and premets stump eprauting,
* frstn where M BNagament appa tunktias are sevarehy limivsd bacauss of staan slopes or poor drainege-
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than double the rete of removals, Volume of growing
stosk pet acre averaged 1,542 cubic fast par acre, 9
parcent mars than the avarage volume on operable sitas.
These stands averaged 68 years of age, with net annual
growth of 26 cubiz feet per acre, while the average ags
for all stands was 48 years of age, and the nat annual
growth averaged BB cuble feat per acrs.

Becauss applying traatmants to advarze stands s diffi-
cult, they have bean excluded from the management
cpportunitias prasentad in this chapter {table VIl How-
ever, these starids ara not axciudad from the productiva
timberland base. Advancad logging techniguas and
increasing prices for high-quality timber are making most
adverse sltes more accaseible and aconomically feasibla
to lag. Although these sitas restrict managament op-
tions to I8ss intensive management, they provide areas
for many nentimber benefits, such &5 watershed man-
agement, recraational opportunlties, and wildlife habitat.

Stands In Goed Condition

Manageable stands in good condition and on gperable
sites ococupy more than 7.2 million acres, or 51 parcent,
of Virginla'a timberland. This reprasents an ingrease of
mearly 450,000 acrag over that measured in the previous
survay period, Thase stands are ganeraly 80-percent or
betier stockad with younyg or vigorous trees of accept-
abls quality and free from significant damage or exces-
sive compatition. By broad forest typa, 64 parcant of
the operehle pine acreage |s in good condition ifig. 23],
@s ia B3 percent of the operable hardwood acraage ifig.
24), Almost 59 parcent of farest industry-controlled
timeetland ie in good condition and needs no immediate
treatment, as is 52 percent of NIPF timberland and 41
percent of public land. Hardwood and oak—pine stands
togaether account for 74 peresnt of the acres in good
condltinn, natural ping stands accourt for 14 percent,
and pline plantations account for 12 percant. As a pro-
portion, about 65 percant of the pine plantatlons, 59
percent of tha natural pine stends, and 80 percent of the
cak-pine stands are in good condltion. In cemgarisen,
only 47 percant of the upland hardwood stands and 33
percant of iowland hardwosd stands ate in good condi-
tipn. Across all broad management classas, stands in
good condition averagad 40 years of age and contained
1,738 cubic feet of growing stock per acra. Nat annual
growth of growing stock averaged &1 cubic feet per
acre, well above the average 55 cubic feet per acre for
all stands. Continuaed protection frerm cetastrophic fire,
intermiadiate treatmant of stands as needod, and prompt
regeneration after harvast will enaure long-tarm produc-
tivity and a high rate of growth on theae timbearland
acres.
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Treatment Opportunitias

Thres out of svery 10 acres of Virginia's timberland offer
opportunities to improve and Increase the State's future
timber aupply. Conditiona range from gvermaturs and
overstocker ztands to low-stockad stands in need of
regenarstion. Without treatmant, these stands will
remain far less productive than their potential, Tha six
management opporturites idertified balow would in-
creasa the quantity end improve the quality of tmber on
thasza acres.

1. Safvage and regenerats serousty dsmaged stands on
78,000 acras. Thesa stands hawe been Reavily damaged
by disease, ingects, waather, or fire and without treat-
ment wlll expariance excessive mortality. Salvageabls,
damaged stands accountad for less than 1 parcent of
Virginia's timbetland; howaver, thosa stands that have
experlenced snough mortality to bring the stocking be-
low B0 percent are includad under the ragenaration
oppottunity. These stands everaged 85 yaare of age and
contained 2,117 cubic faat of growing stock per acre.
Upland hardwood stands accounted fer naarly half of the
stands in need of salvage, with diseasa being the most
damaging agent. Nzatural pina stands and pine planta-
tions accounted for another 32 parcent of the stands In
naed af salvage.

3. Hervest and regenerate mature stands an 1.4 mitfon
aeves. Nearly 3 pereant of Virginia's timberland falle into
this category whers stands ace charactarized by
advanced age, high volumes, low-growth rates, and
significant mortality. These stands averaged 28 years of
age and supportad 2,807 cubic fest of growing stack
per acre. Wet annuel growth per acre averaged 51 cubic
feat. Hardwood stands accounted for 78 parcent of all
standa in nead of harvest. Oak-pine stands accountad
for 13 percent of stands in need of harvest, and pine
gtands acceunted for the remaining @ percert. More
than twao-thirds of the harvestable acraage was on NIPF
timbarland and 24 parcent was on public timberdand.

3. Thin, young Immature stands densely stocked with
marchantable trees on 718,000 scres. Five porcant of
the State's firmbarland is in stands averstocked with
traea that are recsiving intense competition from sach
wther, Witheut commerciel thinning these stands will
stagnate, and much of the growth potential will be lost
to suppression mortallty. Thesa stands averaged 29
vearg of sge und containad 2,589 cubic fest of growing
stock per acre. Met annual growth per acre averaged
162 cubic feet. Plne stands accounted for 80 percant of
tha eommercial thinning opportunity. Nearly 58 psrcent
of the pine stands in need of thinning wera pine planta-
tinns. By ownership, 87 percent of stands that need
thinming were on NIPF |and; 31 percent wera on forest
industry 1and; snd the remalining 2 parcent wera on
public znd,
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Figure 24 =—Hardwood timberland acreage by treatment opportunity, 1992,

4. Ramove yndesirable traes snd competitg vegatation
from immasture stands on 1. 1 miffion ecres. The mare
than 7 percent of the State's timberland in this category
ara characterized by immature stands receiving intenss
compstition from rough trees or other inhibiting vegeta-
tipe. Many acres in need of timbar stand improvernent
{TS!) are tha result of past cutting practices, such as
partial haryests and high grading whera residual trees
impeds ragenaration and inhikit growth, Also Included
are those stands heavily stecked with Immature trees
and requiring & precemmercial thinring. Stands nesding
TS| sveraged 15 years of age and containad G&7 cubic
feet of grewing stock per ecre. Net annual growth of
growing stock averaged 44 cubic feet per ecre. By
broad forest class, hardwood stands accounted for 53
percent of tha acres in need of TSI, while cak-pine

gtands accounted for another 17 percent, Matural pine
stands end pina plantations tegether accounted for 24
pargent. Timberland held by NIPF owners secounted for
83 parcent of the acres In nead of timber stand improve-
ment, forast industry land accounted for 10 parcent, and
publle land accounted for about 7 percant.

5, Conver stands with species obwiausly unsuftable for
the site to & more productive spacies on 2,000 acras.
Less than 1 percent of the State’s timberland falls into
this category whera off-site specles make up 2 menage-
able stand but, from the standpaint of timber praduetion,
produce below the site’s potential. These stands aver-
aged 37 years of age and cortained 1,170 cubic faet of
growing stock per acre. Net annual growth of growing
stock avareged 40 cubic faet per acra. Oak-pine and
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hardwood stands acceunted for B2 parcent af the araa
neading convarsion, By ownarship, 7% percent of tha
acras in need of stand convarsion were on NIPF land,
and 21 parcent were on farest industry.

6. ARegenerate .3 mifiion scres so poorly stocked with
scceptable trees thet a manegeable stand does not exist.
Currently, about B percent of Wirginia's timbarland falls
into this category. Timberland acree in need of regenera-
tion have drapped nearly 18 percent, or 270,000 acres,
since the pravious survey pericd. Conditions on most of

thesze acras ara the razult of past harvasting practices.
Almost ane-fourth of the acres needing regeneratian
experienced a final harvest between 1986 and 1892,
Many of thase acres may naturally ragensrata on thair
own. Howavar, in the absenca of treatment, a mansga-
able stand may not appear for decades on & substantial
portion of these acre=. Meore than one-helf of the stands
in need of regeneration have basn In this category sinea
tha previous survay paried. Average age of stands in
nesd of regenaration was 35 years. Thizs Is indicative of
thase stands, where remnants of former stands, cull
seedlings and seplings, end other undeslrable vegetation
prevent the development of 8 manageakls atand. Vel-
umg of growing stock in thease poorly stocksd stands
averaged anly 567 cubic fest per acre and net apnual
growth of growing stock averagad 20 cubic faet per
gere. Of the timberland acres with & regeneration oppor-
tunity, B3 percant were clasalfied as hardwood, 11 per-
cent as oak-ping, and & parcent as pina forast types.
This reprasants species currently growing and does not
necassarily reflect the best-suited or pra-harvest species,
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In addition to the 1.3 million acres of poarly stocked
timberland, 437,000 acres of idls cropland represent a
regeneration opportunity. In the past, thess acres have
peen 2 major gourca of new stands and represant a
relatively Inexpansive way to maintain Virginia's pine
resource. Including both poarly stocked timberland and
idle cropland, regeneration opportunities exist on 1.7
million acras. Since MIPF awners control 88 percent of
the acres in need of regeneration, efforts to cerrect and
improve the situation should be dirgcted toward this
awnership catagary.

Help Is Available

Saveral zources of financial and professional assistance
are available to aid Virginia's NIPF land owners in timber-
land management. The Stewardship Incentives Program,
the Forestry Incantives Program, the Agriculture Conser-
vation Frogram, and the Conservation Resarve Program
ara all Federal cost-share programs deslgned to aid NIPF
landowness with the cost of trea planting and other
timber management practices. The State also offers
rast-share assiatance in the Reforeatation of Timberlands
{RT) program. In addition, professional advice and ser-
vicas are availabla through the Department of Forestry,
Commonwaealth of Virginia; the Cooperative Extension
Servicas, Virginla Palytechnic Institute; and private for-
estry sohsultants, Many forest producte companies also
offor loage arrangements, cooperative agraements, and
tachnical assistance to private landowners.
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AppendIx

Procadure

The proceduras usad in tha sixth etatawide invantory
and evaluation of Virginia's forest rasources included
several basic steps.

1. initial estitmates of foraat and nonforest areas were
basad an the classification of 78,668 sample clusters
systematically spaced on the latest available aerial
photographs. A subsample of 7,007 of the 16-point
clusters was ground checked, and a linear regrassion
wasg fitted to the data to develop the relationship ba-
tween the phota end ground clesslficatian of the sub-
sampla. This procedure provides a means for adjusting
the initial estimates of araa for changes In land use sinee
date of phetegraphy and for photoe misclass/fleation.

2. Estimates of timbar voluma and forast classification
were besed on messurements recorded at 4,235 ground
pample lacations systematically distributed on timber-
land. The plot design at each Iocatlon was based on &
cluster of 10 points, In most cases, variable plats,
estaklished by using a hasal-area facter ef 37.5 square
fast per acre, were systematically spaced within 2 single
torest condition at 5 of the 1Q cluster points, Trees |sse
than B inches d.b.h. ware talliad on & fixed-radius plot
around each peint center,

3. Seedlings, shrubs, vines, grasses, forbs, and other
lesser vegetation cccurrlng within a 26-foot redius of
salacted point canters wars idantiflad and recordad at
aach forest sampla losation. Each distinctive zone of
lesser vegetation was classified based on its height,
density, and species composition. Whan margad with
the tree tally, thig informeatlon provided a vegetative
profile of mach condition sampled. Additional nentimbar
sttributes measurad or classified included land usa,
tarrain faaturas, goils, srosion, littar, watar, snags, traa
cavfties, livestack grazing, and recraational use.

4. Equations prapared from detailed measurements
collected on standing trees In Virginia, end similar meas-
uramants taken throughout the Southeast, were used to
compute the volume of individual tally treee. A mirror
caliper and sactional aluminum potes were usad to obtain
the additional measurements raguirad to construct veol-
ume equations (Cost 1978). Forest biomass astimatas
were made with equations developed by the Utilization



of Southarn Timber Research Work Unit of tha South-
eastemn Forest Experiment Station in Athans, GA. In
addition, felled troes ware measursd et 104 active cut-
ting operations to provide wutilizetion factors for the dif-
ferent timber products and species groups and to supple-
mant the atanding-tres voluma study,

5. Growth, remowals, and mortality wara estimatad
from the remesasurernent of 4,324 permanent semple
plote established at tha time of the 1386 inventory.
Pariodic survays of timbar products output, conductad in
cooperation with the Divigion of Foregtry, along with tha
annual pulpwood production study for the South, pro-
vided edditlonat informatien for breakdowns of removats
by product.

8. Ownership information was collected from corre-
spondancs, public records, and local contacts. In soun-
ties where the sample missed a particular ownership
cless, temporary samples were eddaed and measured to
describe forest conditions within the ownership class.

7. All fisld data wers sant to Ashavilla for aditing and
wers entered inte disk and magnetic-taps storage for
procaseing. Final estimates wars baced on statistical
summaries of the data,

Rallabllity of tha Data

Statistical analysis of these data indicates a sampling
srror of + 0.24 parcent for the estimate of timberlend,
1.14 percent for tots] growing-steck volume, 1.28 per-
cent for growling-atock growth, and 4.85 percont for
grawing-stock ramovals, As the totals ara broken down
by forest type, species, tree diameter, or other subdivi-
stons, the sampling error incraaess. ¥ homogeneity of
variances is agsumed, ths ordar of this increase may ba
approximatad by using the follewing tabulation showing
the sampling errors in terms of ane standard error, or
two charmces out of thrae. For exampla, a gsubsat of tha
State totals with en estimate of 7.9 bllllan cuble feset
wolld have an estimated sampling error of 2 parcent, or
Q.16 billlon cubic faat. This means thet, two times out
of thres, the true growing-stock volume for this subset
waould ba within the renge defined by 7.9 £ 2,18, or
from 7.7 to B.1 billien cubic fest.

Sampling errer for aalacted areas and volumas!

Sampling
arrar®

\foluma of growing stock

{parcent} Timbertand

Imvantary MNat growth Removels

M acres Miltion cubic feet
1 BE9.8 - - --
2 222.4 8,606.8 303.0 -
3 88.2 3,824.7 158.9 1.439.2
4 6.8 2.161.4 ge.2 809.8
5 358 1,376.8 56.5 518.1
10 a8 344.2 14.1 129.5
18 4.0 153.0 6.3 £7.8
20 2.2 251 3.5 32.4
25 1.4 85,1 2.3 20.7

" Sempling error of volume or aras totels in question may be
computed with the following faremula:

s, - 55, 2
W~

where

SE, = sampling error far aubdivision of Survey
Lhnit or State tetal,

SE, = eampling errer for Survay Unit or Stata total,

%, = surn af values far the varlable of interest
{arsa or volume) for eubdivizion of Survey
Unlt ar Stete,

¥, = tote! area ar volume for Survey Unit ar State.

1 By random-sampling formula.
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Definitions

Baszal arpa. The area In square fest of the cross saetion
at breast helght of a single tree or of all tha trees Ina
stand, Usually expressed in square feet per acre,

Biomaza. The abovegraund grasn weight of solld wood
and bark in live trees 1.0 inch d.b.h. and larger from the
ground to the tip of the tres. All foliage ie exciuded. The
waight of wood ard bark | lateral [imbs, secondary
limbs, and twigs under 0.5 inch indismeter at the polnt
of ccourrsnce on sapling-gize trees ls Included but is
axcluded on poletimber and sawtimber-size trees.

Bole. That portion of a tree between a 1-foot stump and
a 4-inch top diameter outside bark (d.o.b.} in trees $.0
inches d.b.h. and larger.

Broad managemant clags, A classification of timberland
based on forest type and stand orfgin.

Fine plantation, Stands thet have been artificially
regenerated by planting or direct seeding and with a
southern yellow pine, white pine-hemlock, or uther
seftwood forast type.

Matural pipe. Stands that have not been artificially
reganerated and with B southarn yellow pina, white
pine-hemluck, or other softwood forest typa.

Oek-pine. Stands with a forest typs of cak-pina.

Lipfand hardwood. Stands with 8 forest type of
cak-hickery, chestnut oak, southem scrub cak, or
mapla-hasch-birch.

{owisnd’ hardwood, Stands with a forast type of
cak-gum-—cyprass, elm-ash-cottonwoad, palm, or
other tropical.

Cansus water, Streams, slougha, estuarles, canals, and
other moving bodies of water ona-sighth of & statuta
mila in width and greeter, lakas, rasarvoirs, ponds, and
other parmanent bodles of water 40 acras in grea and
greater,

Commerclal forast land. {see: Timbetland).
Commaerciel species, Tras spacies curmantly or potentially

suitsbile for Industrial woed products. Noncommerelel
species are excluded.
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Cropland. Land under tultivatioh within the past 24
months, including orchards and land in seil-improving
crops but excluding land cuitivated in devaloping im-
proved pesture. Also includes idle farmiand.

D.b.h. Tree dizmeter in Inches {outside bark) at breast
height {4.5 feet abave the ground].

Dlamatar clasa. A classification of trees basad on tras
d.b.h Two-inch dismatar classes are commuonly used by
Foragt Invantory and Analysis, with the even inch as the
approximete midpolnt for a class. For sxample, the
8-inch class includes trees 5.0-6.9 inches d.b.h,

Farm. Land on which agriculturel operations ere being
eonducted and sale of agrleultural praducts totaled
41,000 or more during tha year,

Farm operator. A peraon who opsratas a farm, sither
daing the wark or directly supervising the wark.

Farmer-owned land, {ses: Other privata land).

Forest Industry land. Land owned by companiss or indi-
viduals operating primary woad-using plants,

Foreat industry-leasad tand. Land |eased or under man-
agemant contracts ta forest industry from other owners
for paniods of ana forest rotation o longer. Land under
cutting contrects iz not included.

Forast land. Land at leagt 156.7 percent stocked by forest
treas of any size, or formerly having had such trea cover,
2nd not currently develaped for nonforest use.

Forest typa. A classification of forest land besed on the
speclag forming a plurallty of live-trea stacking.

Whita pire-hamfock. Forests in which eastern white
pinm, rad pina, or jack pine, singly or in comblnation,
constitute a plurality of the stocking. (Common asso-
ciates include hamlock, birch, and maple.)

Spruce—fiv. Fareats In which spruce or trua firs, singly
or in combination, constituie a plurality of the stock-
ing. [Commean associates include meple, birch, and
hemlock.]

tongleaf—siash pine. Farests in which longleaf or
slash pine, singly or in combination, constituta a plu-
rality of the stocking. {Commaon associatas include
pak, hickory, and gum.)



Labinlly-shortiest pina. Forasts in which loblelly pine,
shortleaf ptae, or athar souther yellow pings, excapt
longleat or slash pine, singly or in combination, con-
stitute a plurality of the stocking. (Commeon assocl-
ates include oak, hicknry, and gum.}

Oak=-ping. Forests in which hardweoods {usually upland
caks) constitute & plurality of the stocking but in
which plhes acsount for 26 to 6O percant of the
stocking. (Common essociates include gum, hickory,
and vellow-poplar.} :

Oak—hickory. Foraata in which upiand oaks or hickory,
singty or in combination, constituts a piurality of the
stocking, excapt whera pines aczount for § 1o 5
parcent, in which case tha stand would be classifisd
oak-ping. {Common assasiates include yallow-peplar,
alm, maple, and black wafnut.}

Osk-gurmn—cyprags. Bottom-land forests in whizh
tupeln, blackgum, sweetgum, naks, or southern cy-
press, singly o In combination, cohstitue a plurality of
the stacking, except where glhes account for 25 to
B0 percent, In which case the stand would be classi-
fied oak—pine. (Common assoclates Include cotton-
waood, willow, ash, sim, hackbarry, and mapls.}

Elm—ash-cottonwood. Forests in which glm, ash, or
cottohwood, singly or in combination, constitute a
plurality of the stocking. (Common assaciates include
willow, sycamors, beach, and maple.)

Mspla—beach-birch, Foragtg in which maple, beach,
or yellow birch, singly or in combinetion, constituta a
plurality of the atocking. (Common assosietes include
hemlock, elm, besswood, and white pine.}

Fairn, other tropiegls. Forosts In which palms and
other tropicals constitute a plurafity of the stacking.

Gross growth, Annual increasa in merchantable volume
of tress in the abzance of cutting and mortality. (Grogs
grawih includes survivor growth, ingrowth, growth on
ingrowth, growth on remevals prior to removal, and
growth on mortality prior to death.)

Grow ing-stock trees. Live sawtimber-size tress of com-
marcial Epaciss containing at least & 1 2-foot log, or twe
noncantigunus saw logs each & feat or lnnger, mesting
minimum grade reguirernents {hardwoeds must qualify ss
o log grade of sither 3 or 4 aoftwoods musat guallfy as a
log grade 3 with at leact one-third of the gross board-
foot volume ilntarnational 1/4-inch rulal batween a
1-taot stump and tha minimum zaw-log top being sound,
or & live trea below sawtimber gize that will proapectively
quality undar the above standards.

Growlng-stock volume. Yolume {cubic feet] of solid
waood in growing-stock trees 5.0 inches d.b.h. and larg-
#r, from a 1-foot stump to 8 minimum 4.0-inch top diam-
eter, autside bark, on the central stem. Yolume of sofid
wood in prirmary farks from the point of ocourrence 1o a
tirimiutn 4.0-ineh top diameter outzide bark is includad.

Hardwoods. Angiosparms; dicotylsdonous treas {includ-
ing all palm species, which are monocotyledenoua), usu-
ally broadieaf and deciduous,

Seft hardwoods, Soft-textured hardwoods, such as
boxelder, red and silvaer magles, hackbarry,
lublolhy-hay, sweatgum, yellow-poplar, magnolia,
aweatbay, water tupslo, blackgum, sycamora, cot-
tonweood, black charry, willow, basswood, and elm.

Hard hardwoods. Hard-texturad herdwoods such as
sugar mapie, blreh, hickery, dogwood, persimmon
(forast grown), black losust, beech, ash, hohaylocust,
holly. black walnut, mulberry, and all comrmercial
oaks.

Idls farmland, Cropland, orehard, improved pastura, and
farm sites not tended within the past 2 years, end cur-
remtly less than 16.7 percent stocked with [lve trees,

Improved pasturs, Land currantly improved for grazing by
cultivation, seeding, irrigation, or clearing of treas or
brush.

Industrlal wood. AR roundwood producta except
fuelwood,

Ingrowth. The numker or net velome of trees that grow
large encugh during a specified year to qualify as sap-
lings, poletimber, or sawtimber.

Land area. The area of dry |and and land temporarily or
partly covared by water, such as marshes, swamps, and
rivar flpodplains fomitting tidal flats below mean high
tida), streams, sloughs, estuaries, end canals less than
one-eighth of B statute mile In width and greater, lakes,
rezervairs, end ponds lesa than 40 acres in area.

Liva trees. All treas 1.C inch d.b.h, and |arger that are
not dead at the time of inventery,

Liva-traa valume. Yolume {euble feet] of wood above the
graund line in five trees 1.2 inch d.b.h. and larger, The
volurne I twiga and lateral limbe smaller than 8.5 inch in
diarmeter at the point of sccurrance on sapling-size trees
is includsd tut is excludad on poletimber and sewtimber-
GiZ® tress,
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Lop grade. A classification of logs based on external
characteristics as indicators of quality or value.

Logging residuss. The unused marchantable portion of
growing-stock trees cut or destroyed during logging
operations.

Manageable stand. Timbarland at least §0 parcent
stacked with growlng-gtock treas that can be featured
together undar a management scheme,

Marchantable partion, That portion of |ive tress 5.0
inches d.b.h. and larger between a 1-foat stump and &
minimum 4.0-inch top diamater outside bark on the cen-
tred stem. That portion af primary forks freom the polnt of
ccourrence to a minimum 4.0-inch top diameter outside
bark iz included.

Merchantabie volume. Salid-wood valume in merghant-
able portion of live traes.

Miscallanequs Fedaral land, Federal land other than na-
tional forests, land administersd by the Sureau of Land
Managamant, and land administered by the Bureau of
Indian Affairs.

Miscallaneous private land. tsee: Other privats fand).

Mortallty. The merchentable volume in trees that have
diad from natural causes during a specified perlod,

Mational forast land. Federal lend that has besn legally
deslgnated as national forests or purchase units, and
gthar land under the administration of the Foreet Sarvics,
ingluding experimental areas and Bankhead-Jones Title
11l land.

Nat annual growth, Tha net change In marchantable
volume for a specific year in the absence of cutting
jgross grewth minus mortality for that specified year.

Nst voluma. Gross volums of wond |ess deductlons for
rot, sweep, or other defect affecting use for timbar
products.

Noncommerclal spacies. Trae species of typically smail
gize, poer form, or Inferlor quality that normally do not
devalop into trees suitabls for industrial wood products.

MNonforagt land. Lend that hag never supported forests
and land formerly forastad where timber production is
precluded by davalopment for other uaas.

Nonindustrial privata farast [MIPF} land. (gee: Cther
private land).
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Monatocked forest land. Timberland lass than 16.7 per-
cent stocked with growlng-stock traes.

Other privats land. Privataty swned land excluding forest
industry |and ar forest industry-leased land, Alsc referred
t as nonindustriel private forest (NIPF) land,

Farmar-owred /and. QOwned by farm operatars, ex-
cluding Incorporated farm ownarships.

Gthsr individus! fand. Owned by Individuale othar than
farm operators.

Other corporate fand. Owned by corporations, includ-
ing incorporated farm pwnarships.

Othar removais, The growling-stock voluma of trees
removed fram the invantory by cultural operatians such
as timber stand improvernent, land clearing, and other
changes in [and use that result in the removal of the
trems from timberiand.

Plant rezidues. Wood material ganerated in the produc-
tion of timber products et primary manufacturing plants,

Coarse resigues. Material, such as slabs, edgings,
t7im, venaar cares and ands, which s suitable for
chipping.

Fine residues. Matarial, such aa sawdust, shavings,
and veneer chippings, which |s not suitable for
chipping.

Plant byproducts. Residues jeoarga or fine) utllized in
the further manufactura of industrial praducts or for
consumar use, o utilized as fuel.

Unused plent rasidues, Residues {coarsa or fine] thet
ars not used for any product, including fuel.

Poletimber-size traea. Live treas at least 5.0 inches o.b.h.
but smallsr than sewtimber size.

Primary wood-using plants. Industries that receive
roundwaod or chipg from roundwaood far the manufac-
ture of products, such as venesr, pulp, and lumker,

Productivarazerved forsst land. {sge! Ressrved timber-
land].

Rangaland. Land on which the natural vegetation is pra-
dominantly native grasses, grasslike plants, forbs, or
shrubs valuahle for forage, not quallfying as timberand
and not devetoped for anothar land use. Aangsland in-
sludes natural grassland and savannah,



Resarvad timhardangd, Forast tand =ufficiently productive
to quelify as timbarland but withdrewn from timber
utilization through statute or administrative deslgnetion.

Rotten trees, Live trees of commerclal specles that de
not contain et least one 12-foot saw log, or two non-
contiguous saw logse, each B feet or longar, now or pro-
apactivaly, primarily bacauss of rot or missing sections,
and with lese than one-third of tha gross board-foot tres
wolume in sound materisl.

Rough trees. Live trees of commercial speciea that do
not contain at least cne 12-foot Eaw log, or two non-
contiguous saw logs, sach 2 fest or longer, now or pro-
spactivaly, primarily becauss of roughness, poor form,
splits, and cracks, and with less than one-third of the
gross board-foat tree velume i sound materlal: and live
trees of noncammerclal apacles.

Roundwood {roundwood logs). Logs, bolts, or other
round sactions cut from treas for industrial or eonsumar
UsBS.

Aoundwoed chipped. Any timber cut primarily far pulp-
wood, defivered to nonpulpmills, chippad, and then sold
to pulpmllls aa resldues, including chipped tops, jump
sactions, whola traes, and pulpwoed sticks.

Aoundwoed products. Any primary product, such as
lumnber, poles, pilings, pulp, or fuelwood, thet | pro-
duced from roundwood.

Balvakla doad traes, Standing or down dead trees con-
sidarad utilizabla by Forest Inventory and Anelysis
standards.

Saplings. Live trees 1.0 to 5.0 inches d.h.h.

Saw log. A log mesting minimum stenderds of dismeter,
length, and defect, including logs at least 8 feat long,
sound and straight, and with a minirmum diameter inside
bark for softwoode of B inches (B inches for hardwoods}.

Saw-log portion, That part of the bole of sawtimber trees
between a 1-foot stump and the saw-lng tap, iheluding
the portion of forks larga ancugh 1o cortaln @ saw log.

Saw-log top. The peint an the bole of sawtimber trees
abowve which a conventional saw log cannat be pro-
duced. The minimum saw-log top is 7.0 inches in diam-
eter autside bark {d.o.b.) for softweods and 9.0 inches
fd.a.b.} for hardwoods.

Sawtimber-aiza treas. Softwoods 8.0 inshes d.boh, and
larger and herdwoods 11.0inches d.b.h. and larger,

Sawtimber valume. Growing-stock volume in the
sawlog portion of sawtimber-size trees in board feat
lInternational 1/4-inch rulej.

Seadlings, Trees less than 1.0 inch In d.b.h, Only seed-
lings of & commerclal spesiss that ars not overtopped
and are mors than 5 inchas tall for softwoods and 1 foot
tall for hardwoods are counted.

Slte class. A classification of farzat land in terme of
inharent espacity 1o grow crops of industrial wood basad
on fully stocked natural stands, by annual production
capachty.

Softwoods. Gymnosperms; in the order Coniferales,
ugually evergreen lincludes the genus Taxodium, which
is deciduous), having needles or scalslike leaves.

Fines. Yellow pina spacieg, which include loblally,
lengleaf, slesh, pond, shortlzaf, piteh, Virginia, eand,
spruca, and Table Mountain pinsa.

Cther softwoods. Gypress, eastern red-cedar, white
cedar, sastern white pine, eastern hamlock, spruce,
and fir.

Stand-size class, A classification of forest land besed on
the diamster class distribution of llva trees in the stand,

Sawtimber stends. Stands at least 16.7 percent
stocked with liva trezs, with half ar, more of total
gtocking in sawtimbar and poletimber trees, and with
sawtimber stocking at least equal to poletimbar
stocking.

Pofotimber stends. Stands at least 16.7 percant
stocked with live trees, of which half or mare of total
stocking i= in poletimber and sawtimber trees, and
with poletimber gtacking exceeding that of
sawtimber.

Sapling—sesdiing stends. Stande at least 16.7 percent
stocked with live trees of which more than half of
total stocking is seplings and seedlings.

State, county, and munlcipai land, Land owned by
Gtmtes, countles, and local public agensies or municipel-
itiea, or land leased o these governmental units for 50
Yeare or mora.
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Stocking. Tha degree of oucupancy of land by trees,
mesaurad by basal ares or the number of trees in a =stand
and spacing in the stand, compared with a minimum
standard, depending on tree size, reguired to fully utillze
the growth potentlal of the land.

Fully stocked. 100 parcent of more stocking.
Medium stocked. 80 to 82 pargent stocking.
Poorfy stooked. Less than 60 percent stocking.

Density of treas and basal grea per acra
required for full stocking

D.bh Trees per acre Bazal araz
class for fulf stocking per acra
Seedlings a0o -
2 B&0 -
4 4480 -
] 340 g7
8 240 a4
10 . 155 BE
12 1B 50
14 80 98
16 72 101
18 80 106
20 51 1M

Survivor growth. Tha merchantabla volums increment on
trese §.0 inches d.b.h. and larger In the inventory &t the
beginning of the year and surviving to its end.

Timberfand. Forest land that is capable of producing 20
cubic feet of industrial wood per acra per year and not
withdrawn fram timber wtilization.

Timber productz. Roundwood products and byproducts.
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Timber removala. The merchantable volume of traes
removed from the inventory by harvesting, cultural oper-
atfons, such as stand improvement, land clearing, or
changas in land usa.

Top. The portion of the main stem and forka from &
4,0-inch dlametar gutside bark to the tips of the main
stam end forks, plus all other limbs abave the 4.0-inch
top at least 0.5 inch in diameter at thair point of
oceurrance.

Troatmant apportunlty. A classlfication of the manage-
ment or treatmant that would most improve for timbar
production tha existing condition of the stand being
sampled.

Tree. Woody plants having one erect perennial stam or
trunk at lsast 3 inches d.b.h., @ more or lzsa definitely
formed crown of foliage, and 2 height of at least 13 feet,

Traa grade. A classification of sawtimber trees based on
the log grade of the butt log in the tree.

Unproductiva foreat land. {see: Woodland),

Uppar-ztem portion. That part of the main stem or fork
of sawtimber trasg above tha gaw-laog top to minimum
top dlameter 4.0 inches outside bark or to the point
whers the main stem or fork breaks Into limbz.

Urban and other areas. Areas developsd far resldential,
|ndustrial, or recreational purposes, school yards, ceme-
terigs, roads, railroads, airports, beaches, powarlinas and
other rights-of-way, or other nonforest land not included

- in any other specified land use class,

Woodland. Forast land incapable of producing 20 cubic
faet per acra per year of industrial wood undar natural
conditions, because of adverse site conditions.



CONVERSION
FACTORS

Gubic fest of wood par evaraga cord
{excluding bark}

D.b.h. Al Cther

class species Pire softwood Hardwood
g B0.5 61.0 568.2 60.0
8 68.6 68.1 g0 684
10 ¥3.8 T3.1 B1.4 73.4
12 78.7 v6.7 BG6.2 76.4
T4 788 79.4 BR.2 78.4
18 20.4 81.8 20.4 79.B
18 B1.4 83.3 92.4 80.8
20 32.3 84.8 233 81.5
22 B2.B 46.0 36.1 821
24+ 83.9 a7.7 a7.8 83.0

Average 74,9 720 BE.0 76.3

Rough cord per M cubic fest {without barky =

1 Rk
“- b [cu:.n.] ¢ [d..b.h.)

Where Fine Cther saftweods Hardwoods

a= 10.01850 8.15860 11.68410

b= 34.42135 28.75873 374431

-] 22.73994 25.54418 167.38417

Matric aguivalants of units used In thls report

1 acre = 4,046.88 square maters or G.404886 hectara

1 cubic foot = 0.028317 cubic mater

1inch = 2 .54 centimeters or 0.0254 meter

Breast height (4.5 feat] = 1.4 matera above ground |evel

1 square foot = 929.03 square centimetars or G.0323
gquare mater

1 square foot par acra hasal ares = 0.225568 squara
meter per hectara

1 pound = 0.454 kilogram

1 ton = 0.207 metric ton
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Tablea

Table 1— Area, by land class,
Virginia, 1992

Land class Area
Acras
Forest land
Timkerland 15,447,660
Reasrved timbarland 531,880
Woodland 47,344
Total 16,026,674
Nonforest land
Cropland 3,332,421
Pasture and ranga 3.030,534
Qthar’ 2,020,220
Total 9,382,975
All land? 28,409,849

! Includes swampland, Industrial, and wrban
areas, othar nonforest land, and 137,148
acres classad as water by Forest Inventory

Table 2—Area of timberland,
by cwnership clasg, Virginia, 1992

Qwnership class &rea
Aeres
MNational forest 1,468,128
Othar Faderal
Bureau of Land Management -
Indian 425
Migcellaneous Fedaral 220,854

Total _ 221,279

State 211,964

County and municipal 82 B17%

Farest industry 1,537,397

Forest industry-leased 17,386

Other private

:nd Anal;rsti:s standan:s l:"t dutlnad by Earmar 3,870,388
urgau o BnEUE a8 land. .
Cther indlvidual 8,489,600
2
Fram the U.5. Buraau of Censug. 1980, Other corporats 1,649 536
Total 11,908,501
All ownarships 15,447,650
Table 3 —Area of timbarland, by stand-size and ownarshin classes, Vieginia, 1992
Farast
All Mattenal Other Forast industry- Other
Stand-size class pwnerahipe torast publle indugtry leased privata
Acres
Sawtimber 7,589,417 841,083 310,217 4472 524 4, 581 8,000,836
FPoulatimber 4, 710,024 497,721 130,266 aE,028 12,786 3,663,226
Sapling and sesdling 3,034,010 124,462 70,887 584,613 - 2,274,087
Monstosked 104,009 4,853 3,810 24,164 - 71,272
All classes 15,447,660 1,488,128 515160 1,637,387 17,366 11,809,501




Table 4—Area of timberlend, by stand-volume and ownership classes, Virginia, 1982

Forest
Stend volume class Al Natlonal Qther Forest industry- Other
{board feetiacra’} gwnerships forest public industry lmasad privata
Agrag

Less than 2,000 5,488,428 328,814 112,823 925,012 1,338 4,043,641
2,000 - 3,908 238341 3RS 864 68,567 168,851 B,538 1,885,170
4,000 - 6,985 1,884,694 229,683 88,533 104,966 2,808 1,482,335
6,000 - 7,998 1.878,108 2341587 60,647 BA, G696 4,681 1.490,128
&,000 - 9,908 1,271,802 157,254 44,660 77,203 o 292,485
10,000 or mote 2,541,247 186,284 134 440 186,687 = 2,031,842
All clagsse 15,447,660 1,488,128 515,160 1,537,397 17,386 11,809,801

* Internationel 1{4-fnah rule,

Teble & —Area of timberland, by atocking class of growing-stock trees and ownarship clags,

Virginia, 1992

Farast
All Natianal Other Forast  industry- Other
Stocking class ownerships forest public industry inasad private
Acres
Overetocked B49,366 57.302 43,798 152,718 2,003 ES3,047
Fully stocked 5,384,606 350,162 180,229 779,260 15,363 4,031,591
Modarately stocked £,930,873 B32,250 233,885 471,118 = 5,333,820
Foarly stocked 2,037,749 183,058 E3.E38 45,092 - 1,702,960
Neonstockad 233,168 4,863 3,810 38,212 - 188,283
All classes 15,447,650 1,488,128 615,160 1,537,397 17,366 11,908,501
Table G—Araa of timberland, by site and ownership classes, Virginia, 1992
Forest
Site class All National Othar Forest Industry- Other
(ft*/acra/yaar) awnerships faraat public industry loased private
Acres

= 164 144,645 2,022 9,483 11,823 = 118,207
120-164 419,272 21 837 B,0B4 30,200 - 359,341
85119 3,287,378 97,726 142,038 326,740 11,447 2,712.427
E0-B4 4,642,624 745,036 301,383 1,060,351 5919 7,422,855
20-49 2,043,731 584 705 58,172 108,183 -- 1,282,671
All classes 15,447,560 1,468128 515,60 1,537,387 17,268 11,808,501
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Table 7—Area of imberiand, by forest typa and aite Index class, Virginia, 1992

Blte index clazs {E0-year baea|

All
Foreet typa claegas « &0 50-58 G0-54 70-78 20-39 ppgg o003 110-118 = 118
Agras
Sofiwond (ypas
White pina—hamlock 216,820 3.5238 9.024 54,081 4,235 57,826 18,181 8.836 - =
Spruce—fir - - - - - - - - - -
Longlmal pine e - - S - - - - - -
Slesh plne - - - - - - - - - -
Lablelly ping 1,296,447 3,385 17,204 373,180 1,033,168 464,580 12E000 11,825 2982 -
Shartlesl pine 118,428 4,142 17,8683 42,182 35,837 - 4011 3,802 = -
Wirginia pine BOZ,G46 15843 78,718 323,446 3INSa4B0 635633 15628 - - -
Sand pine - - - - - - - - - -
Eagtarn radcedar B7 485 - 12,877 36,645 38,275 - S - = -
Pond pina 1,763 - 1,783 - - - S - - -
Spruce ping S o - - o - - - - -
Pitch plne £6.1189 13,126 22,657 26,710 3.628 = S - o =
Table Mountain ploe 628941 1,538 27.880 = 3.818 = = = - =
Tetal 3,362,761 71,844 iB7,37¢ 806,863 14B452§ G888 173,830 26612 2,982 =
Hardwood typas
Qak-ping 1,841,207 104,220 247913 477,608 709604 275.390 103,781 22,710 S -
Dak-hickary 8,276,238 168,762 750,228 1,717,471 2800829 1,575,440 $81,891 390,868 78.327 16.830
Thastadt oek 1,095,830 138,210 368,433 34,802 145,620 77.076 17,577 < B3 = e
Southern gocrub oak 5,002 e BOg2 - = = = S = £
Oak-gum-gyprass 352,287 - 20,352 83,496 150.882 93,244 31,485 2,218 2,784 £
Elm—gsh-cattamwood 241,764 e 12.034 31,088 72,310 B8, GB2 55,029 13204 - -
Maple-kbegeh-bireh 141,603 - 8,541 41,006 37,8688 34,146 15,166 4,346 - -
Totel 12,084,795 408,182 1,412,543 2835478 3,714,023 2.113,388 1,905,699 444,588 81,086 15,830
All types 15,447,860 475,826 1,608,817 3,602,342 5,203,581 2,702,208 1,270,629 470,181 84,068 16,830
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Table 8 —Area of timberiand, by forest type and ownership class, Virginia, 1292

Ownership class

. . Furest
Al National Other Forest industry- Other
Forest typa ownarships forest pubiic industry |sased private
Acras
Boftwood typas
White pine=hemlock 216,920 25,910 4,181 5,857 -- 184,372
Spruca-fir - - - - - -
Longieaf pine - - - - - --
Slash pine - - - - - =
Lohlclly pine 1,286,447 - 78,848 767,941 7.822 1,141,718
Shortlaaf pine 118,428 - 4018 4,384 - 116,018
Yirginia pine BOZ2,645 13,170 51,087 £2,823 - 686,665
Sand pina - = - = - -
Eaetern redcedar B7.428 - = = = 87,408
Pand pine 1,783 = = = = 1.763
Zpruce pine - - - - - -
Pitch pine 56,119 30,681 - = - 38,528
Table Mountain pine 62,941 37,E61 - 1,256 - 24,134
Total 3,352,781 107,223 138,163 B32.271 7.822 2,287,183
Hardwood typas
Cak—pina 1,841,207 142,686 54,939 216,702 - 1,628,873
Cak-hickory 8,276,236 825,634 255580 282,608 9,444 6,803,070
Chestnut oak 1,085,830 369,478 39,374 33,927 - 653,053
Southern scrub oak B 002 - -- - - 5,002
Qak—gum-cypress 392,257 - 9,886 49,147 - 333,214
Elm-ash-cottonwood 242,764 - 16,865 23,735 = 202,164
Maple—heagh-birch 141,603 16,208 363 - - 124,842
Total 12,084,798 1,360,904 377,007 705,128 8,444 §.642.371B

All typas 16,447 EGO 1,468,126 E16,180 1,537,207 17.366 11,808,801




Tabla 9—Area of timbedand, by forest type and stand-size class, Virginia, 1992

Stand-size class

Al Sapling- Nanstocked
Farest type stands Sawtimber Poletimber saedling Breps
Acras
Softwood 1ypes
White pine—hemlock 218,820 149,168 27,200 36,040 4,612
Spruca-fir - - - - -
Longleaf pine - - - - -
Stash pine = e o - -
Lobiolly ping 1,8085.447 540,383 769,513 667,179 18,372
Shortleaf pine 118,428 73,408 32.401 12,619 =
Virginia ping 802,645 ane,027 343,264 182,683 871
Jang pine - - - - -
Eastarn redceedar 87,498 B,32R 16,792 53,678 4,700
Ponid pina 1,753 1,782 - - --
Spruce pina - - - - -
Pitch pine 86,119 44 748 12,847 4,528 -
Table Mountain pine 82,841 29,382 27,629 5,320 u
Total 3. 363,751 1.148.208 1,230,346 936,845 36,656
Hardwood typas
Oak-pine 1,841,207 772,230 577,187 582,487 8,303
Oak—hickary 8,278,236 4,520,304 2,330,651 1,380,118 45,183
Chestnut cak 1,095,830 683,052 381,306 21,472 =
Southern serub oak 5,002 - - B,002 -
Qak-gum=-cypreas 382,257 203,329 113,883 65,848 9,387
Elim-agh-cottonwaod 242,764 143,711 52,924 42,438 3,67
Mepla-beach=hirch 141,503 127,588 13,917 -~ -
Total 12,094,795 85,450,212 3.4 2,08 7.5

All typas 18,447,850 7,699,417 4,710,024 3,034,010 104,088




Tabls 10— Aran of timbetland, by forest-type group, datallad farest type, end Survey Unlt, Virginla, 1982

Forest-typn group Coastal Southam Northern Marthern Ssutharn
and detailad forast typa State Plain Fiedmont Pladrmant Mauntalng haurtaina
Agreg
‘White pine-hemlock
Whits pine 183,580 - B71% 5,786 38,838 111,267
Whita pins—hamilack 43,834 - 4,844 5,987 17,820 14,173
Hemloek 8,424 - - - 4 512 4,814
Tatal 216,924 = 11,663 13,782 81,170 130,284
Spruce—fir
Balsam fir = e S - - -
Red spruce-balsam fir — .- = & — &5
Total - = = - = -

Longleaf-elash
Langleaf alash - e - - - =
Elash ping - - =5 &5 - -

Total
Loblolly-ghe ridaef

Loblglly ping 1,996,347 1,258,662 553,947 173,438 - -
Shortleef pine 118.428 2870 103,123 12,485 - =
Yirginia pins 802,645 BA, 167 406,283 210,800 60,149 57,438
Eastern redcadar B7 408 - 16,188 35,438 13.438 23,4738
Pond pine 1,763 1,753 - - - -
Fiteh pine 58,119 - - 4,052 49,190 13,877
Takla Mounteln pine 52,941 - - - 47.841 15,108
Total 3,136,831 1,352,393 1,088,052 436,021 168,618 108,848
Total, olf scftwoods 3,362 751 1,832,282 1.088. 716 449,814 230 788 240,142
Dak=pina
Whita pina-N. red nak-white ash 287,436 - 16,148 28,200 128,108 114,574
Eastarn rad cadar-herdwood 74423 - 20,450 29,898 B, 300 14,775
Lenglenf pins—serub aak - &5 = - =5 - -
Shortleaf plne=oak 141,381 £.238 83,805 17.818 7.6EB 10,878
Yirglnia plre-S, rad oak BO1,818 51,626 146,678 158,438 108,045 38,232
Lablally plns—hardwopd 708,381 561,494 124,180 23, 887 - -
Slash pina-herdwood - - - - - o~
Othar oak-pineg 236,781 5,282 10,588 30,021 134,489 46413
Tatal 1,841,207 823,638 416,756 253,160 366,374 225,275
Gak-hickory
Pagt apk -black ok
Chagtnut pak 3%, 460 B 410 13,086 28,10 21,307 33,484
White pek-red oak-hickery 2008523 324,833 460,812 351,823 406,038 483 117
White oak 155.8942 43,738 34,5758 45,086 26,841 15,508
M. red oak 82,166 0> e 19,482 24,6056 4B, 068
Yel ow-poplar-whits aak-M._ rad ask 2,167,007 208,821 £10,284 B4E, 166 242,792 558,955
Southern scrub cak 5,002 o o = 6,002 -
Swaetgum-yallaw-poplar 727.688 412,814 203,288 B2 984 - 2B.521
Mixed hardwood 3,024,660 384,173 G20, 642 4B4.535 BEB,CEE 981,154
Totel #.377,068 1,380,272 2.117.220 1,803,351 1.461,265 2,424,270
Duk-gum-cypreis
Swamp chestriut oak-charrybark nak 20,488 20,485 - - - =
Sweetgum -water oak-willaw aak 130,580 106,702 18,4593 B,374 - -
Sugarberry-alm-graan ach 24,361 36,263 30,982 27,128 - -
Qwercup aak-watar hickory 2,769 2,769 - & e =
Atlantie whita cadar & - - - = =
Cypress—water tupala 40,165 40, 1EE - - = =
Sweethay-blackgum-rad maple 103.8927 48,711 A 216 - - -
Total 382,257 206,076 B1,677 36,600 = =
Elm-esh-cottenwenad
Rivar birch-sycamara 176,448 43,270 71,347 32,881 22,887 7.863
Cottonwaood 2,836 2,936 = - = =
Willow 18,061 8,770 7,768 3,522 = =
Syeamore—pecan—slm 43.318 F.B1z 13,788 12,218 5,400 -
Total 242,764 50,585 92.9G4 48,721 32,287 7,963
Maple-beeah-bBiroh
Sugar maple-paach-yellew birch 141,503 = = = 3,620 195,983
Total 141,503 - - = 356,620 106,583
Tetal, all hardweade 13,054,798 2,358,974 2,678 606G 1,875,737 2308041 276548,
Al types 15,447 650 3,702,266 2,778,271 2,426,651 2,638,824 3003633
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Table 11 —Area of timherland, hy stand-age and bread managament clasass,

all ownerships, Virginia, 1992

Broad managsmant ¢lass

Stand-sge class All Fine Natural Upland Lowland
[years} classes plantation pina Oak-pine hardwonod hardwood
Acres
0-10 1,705,241 528,030 118,801 363,684 8549, 8E5 2717
11-26 1,456,063 488,744 211,080 227,338 491,761 b6, 162
2%-30 1,207,980 342,906 288,204 160,680 402,096 14,124
A1-40 1,055,712 119,904 277,445 113,824 519,587 24,972
41-E0 1,281,383 8,608 325,203 132,798 851,853 42,919
51-80 1,926,517 - 263,851 242 836 1,356,744 63,286
81-70 1,818,932 - 148,808 184,780 1,418,716 69,628
71-80 1,282,400 - 70,466 137,827 1,027,139 46,668
81+ 1,784,881 = £0,686 154,772 1,480,850 83,323
Mo manageable stand 1,848,641 7431 88,323 218,889 1,318,780 216,608
All classes 15,447,550 1,472,224 1,880,427 1,841,207 9,518571 835,021
Tabls 12 —Area of timherland, by stand-age and broad manegement clasaes,
. publle ownerships, Virginia, 1992
Broad managemant class
Stand-age class All Pina Natural Upland Lowland
{ysars) classas plantation pine Oak-pina hardwood  hardwood
Acres
0-10 B7.4B0 12,682 7,082 11,228 EE 518 S
11-20 84,401 13,043 10,3680 13,722 47,278 -
21-30 103,983 1,877 20,418 23,088 58,320 473
31-40 47,294 4,548 24,844 2,103 15.999 -
41-50 117,948 459 3B.722 8,817 68,860 1,183
51-60 1B8. 696 - 21,229 31,689 122,807 1,081
61-70 230,391 = 26,6821 13,265 281,815 -
71-BO 286,060 - 27,788 47,933 204,251 6,090
81+ 45,841 - 24,423 22,411 485,493 13,614
Mo manageakle stand 233.082 - 2,707 30,885 195,386 4,310
All classes 1,983,288 32,402 212,966 204,825 1,508,525 28,761




Tehls 13— Ares of timberdand, by stand-age and broad management classes,
forest Industry,' Virginia, 1952

Broad managemant class

Stand-age class All Pina Naturat Upland Lowland
iyaary) classes plantation pine Qak-pine hardwood  hardweogd
Acres
0-10 375,867 234, 340 7.0 76,059 BE3,691 4,878
11-20 0e,417 218,817 26,453 18,285 30,230 18,652
21-30 249,672 178,341 30,772 21,311 18,951 2,297
31-40 25,085 48,068 24,348 11,686 14,989 =
41-EQ B4,7B7 o 27,888 11,978 38,014 7,107
B1-80 78,688 - 1E,62% 23,2486 31.11EB 8,702
B1-70 106,844 - 8,683 14,529 80,828 5,004
F1-B0 43,560 = 7,705 10418 23,245 1,182
Bl + 84 587 - 8,977 12,068 58,062 15,682
Ko managaabla stand 112,172 - 8,307 16,048 F7,047 10,770
All classes 1,664,763 875,866 164,627 215,709 435979 72,882
! Includes 17,366 acres of other private lend under lang-term lease.
Table 14— Araa of timberland, by stand-age and broad management clasaes,
other private pwnerships,’ Virginia, 1892
Broad managemsnt class
Stand-age class All Fine Natural Upland Lowland
{years} claszes plantation pina Qak-pine hardwood  hardwood
Acrex
o-10 1,241,884 278,008 106,348 276,297 568,746 22,425
11-20 1,061,235 238,734 174,247 184,348 414,255 39,8600
21-30 864,335 164.BBB 237017 116,251 324,825 11,354
31-40 208,319 67,288 228,455 100,028 4£8,6789 24,972
41-50 1,168,678 8,150 258,818 112,204 744,878 34,0829
51-80 1,881,133 - 217,087 187,721 1,202.8%2 53,493
B61-70 1,423,637 - 114,504 166,888 1,086,673 54,824
71-80 952,780 - 34,8756 79,576 799,643 3E,588
81+ 1,144,063 = 5§,166 116,302 217,388 54,197
Ne manageable atand 1,603,377 7. 13 76,308 171,182 1,047,367 201,428
All clagses 11,909,501 784,249 1,802,934 1,BE20,873 7Y LBE OGY 535,378

! Excludes 17,386 acres of other private land under long-tarm [sase ta farest industry.
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Table 15 —Basal area per acre of live trees 5.0 inches d.b.h. and larger, by broad managsment
olass, species group, and ownership class, Virginla, 1982

Foreat
Broad manegemant clese all Maticnal Other Farast industry- Other
and species group ownerships forast public Industry leased private
Bquare faat
Pine plantatlon
Softwoed 65.2 Fi-B| 51.8 52.2 127.6 B7.3
Hardwood 6.4 - 8.3 5.2 - 5.5
Tutal G606 76.1 0. 67.4 127 .6 62.8
Natural pine
Softwood 720 7.8 82.7 80.7 = B85.5
Hardwood 19.7 283 22,8 19.8 - 18.1
Total 91.7 98.1 105.2 100.4 - 89.0
Cak-pina
Softwood 25.9 305 26.1 21.6 -- 28.2
Hardwnod M.7 ED.8 447 33.8 - 42,2
Total 67.8@ 21.1 0B B5.1 o 68.3
Upland hardwood
Saftwaond a8 .9 4.4 38 7.8 3.8
Hardwood 78.6 87.2 83.8 84.2 27.8 79.1
Total B2.B 81.2 83.0 as.1 1081 83.0
Lowland hardwood
Softwaond 5.8 - 4.1 9.4 - 5.2
Hardwood g1.8 - 121.2 77 - 80.1
Tatal B7.4 - 126.3 81.2 - 26.3
All classss
Softwood 21.3 1.7 28.7 36.2 87.6 18.6
Hardwood EE.8 78.9 68.2 28.3 32.6 ac.8
Tutal BO.2 0.8 23.8 8.3 120.1 804

Note: Data may not add to totale bacause of reunding.

Table 16—Area of reservad timberdand and woodland, by
forest-typa group, Virginia, 1992

All Reserved
Forest-typa group arsas timbeardand  Weoodland
Acres

White pine—hemiack 9,358 5,358 -
Spruce=fir -- - -
Lomgleat-siash plne = - -
Loblolly—shartleaf pina 48,528 43,104 5,422
Qa—pine 22,227 22,227 -
Cak-hickory 421,423 382,240 358,183
Qak-gum=-cypreas 67,862 65,113 2,738
Elm—ash-cattonwaood 4,838 9,838 -
Maple-basch-hirch - - -

All types 579,324 B31.,880 47,344
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Table 30— Average nat annual growth and remavals of llve timher and growing stock
on timberland, by species, Virginia, 1286-1991

Liva timber’ Grewing stock
Net Annual Mat Annual
annual timber annhual timber
Spacias growth ramovels growth removeals
Thousand cubic feet
Softwood
Yallow pines 283,956 232,066 283,047 230,187
Eazatern white pina 23,701 18,884 23,668 18.479
Spruce and fir 49 == 48 =
Cypress 1.070 85 1,088 1]
Othar eastern zoftwoods 9,603 4,212 8,341 4,108
Total softwoods 318,278 255,027 317.17¢ 252,860
Hardwood
Belact white and red oaks 108,087 87,351 107,078 85,510
Qthar white and red oaks 130,295 £8,762 129,277 82,721
Hiskory 25,803 17,077 26.384 18,077
Yellow birch 183 - 179 =
Hard mapla 6,641 3.887 B,530 3,378
Swaeetgum 33,221 332,348 32,538 32,153
Ash, walnut, and black cherry 18,858 8,857 16,736 7.386
Yellow-poplar 118,481 68,774 116,641 67,384
Tupalo and blackgum 8323 g342 8415 F4ET
Bay ahd magnalia 1,241 654 1,186 664
Other aastem hardwoods 08,6888 B6.960 89,176 43,474
Total hardwoods 465,329 372,117 631,236 448,202
All spacies B64,607 827,144 848,408 509,062

 Merchantable portion anly.

Table 31 —Averaga net annual growth and remov

ownershlp class, softwocd, and hardwood, Virginia, 1986-1991

ala of growlng stock on timbarland, by

Het annual growth

Annual timber removais

Ownership class All species  Softwood Hardweod All specias Softwood Hardwood
Thousand cubic feat

Mational forest 50,304 6,093 43,711 16,604 2,640 13,984
Qther pubilic 37.008 13,978 24,032 19,188 13,041 6,147
Forest Industry 118,870 £4,339 35,631 108,714 82,535 15,181
Forest industry-isasad 1,382 938 446 - - -
Other private 833,742 212,328 427 418 454,554 187,844 286,810

All ownerships 848,406 170 531,238 523,082 262,860 346,202
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Takla 32—Average nat annual grawth and removals of sawtimber
on timbedand. by species, Virginia, 19B6-1991

Net Annual
Spaciag annual growth timber ramaovals
Fhousand board feet

Softwood
Yellow plnes 210,811 734,348
Emstern white pine 132,942 21,860
Sprucs and fir 249 =5
Cypress 6,198 g
Cther eastern saftwonds 27,798 18,514
Total softwoods 1.078,008 B4A2. 512

Hardwaood
Selact white and red caks 486,981 288,124
Cther white and red oaks 534,128 281,598
Hickory 106,648 45 284
Yellow birch 851 -
Hard maple 24,780 11,440
Swaatgum 107,046 85,312
Aszh, walnut, and black cherry b4 288 22,074
Yellow-poplar £51,835 282,073
Tupelo end blackgum 25,820 20,687
Bey and magnolia 3,167 B72
Qther eastern hardwoods 285,068 125,610
Total hardwoods 2,182,319 1,176,832

All spaciag 3,270,417 2,019,344




Table 33—Avarage nat annual growth and removals of sawtimber on timberland, by ownership
¢lazs, softwood, and hardwood, Virginia, 1986-1981

Net annual growth

Annual timber removals

Ownarship clazs All species  Softwood  Hardwood Al apeocies Softwood  Hardwood
Thousand board fest

Mational forest 190,727 32,8 158,508 53,749 9,174 44,675
Other public 147 852 453,811 87,841 51,067 34,588 164468
Forest industry 342,026 222,817 119,419 289,724 182,437 107,287
Foreat industry-leassd 7,838 8,887 838 - = -
Other private 2,681,867 786,355 1,816,612 1,624,804 516,303 1,008,501

All ownarships 3,270,417 1,078,098 2,192,319 2,019,344 542,812 1,178,632

Tabla 34— Average annual mortellty of live timber. growing ateck, and sawtimber
on timberland, by species, Virginia, 1986-1291

Species Liva timper " Growing stack Sawtimber
Thousand
Thousand cubic fast board feat

Softwood
Yellow pines 53,360 E0.880Q 120,204
Eastern white pine 37N 3,257 19,087
Spruce and fir - - -
Cypress 23 83 597
Othar aastern softwoods 1,381 1,135 1.386
Total softwoods 585,636 E5.145 132,264

Herdwood
Select white and red oake 27,637 21,727 72,984
Other white and red saks 59,487 48,323 128,116
Hickery 13.650 12,183 33,024
Yeallow hirch - - -
Hard maple 1,61 815 2,944
Sweatgum 4,236 3,805 5,083
Ash, walnut, and bleck charry 6,041 3,812 g, 480
¥ellow-poplar 2,861 8112 21,250
Tupalo and bleckgum 2,266 1,249 2,634
Bay and magnaolia 327 387 1,330
Cthar seastern hardwoods 44,086 20,748 48,873
Totel hardwonds 168,175 120,758 324,387
All spacias 227,800 175,903 456,641

! Marchantakle pertion anly.
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Table 35 —Average annual mortality of growing stack and sawtimbar on timberland, by
ownerahlp class, softwoad, and hardwood, Virginia, 1886-1891

Growing stock Sawtimber
Ownarehip class All specias  Softwond  Hardwood All species Softwood  Hardwood
Thousand cubfe feet Thoussnd board feet
Natlonal forest 20,748 2,178 18,570 56,854 6,302 BEQ,662
Cther puhlic B.053 3,324 4,729 23.187 11,159 12,028
Forast industry 10,089 4,800 0,183 21,376 8,386 12,991
Farest industry-lessed 376 286 B1 568 151 -
Other private 136,638 44 487 22,172 354,666 105,840 248,816
All pwnarships 175,803 BE,146 120,758 456,641 | 132,284 324,387

Tahla 36 —Average annual mortality of growing stock and sawtlmber on timberland,
by cause of death, softwood, and hardwood, Virginia, 19856-12381

{3rowing stock . Sawtimber
Cauze of death All species  Softweod  Hardwood All speciza Softwood  Hardwood
Thousand cubic feet Thoussnd board feet

Fira 2,507 787 1,720 §,802 Bod 5,008
Insects 20,853 13,5809 £,984 E4,.339 44,847 17,482
Diznasa 42,712 7,022 35,890 126,180 24,234 105.856
Weathar 36,003 2,115 28,888 120,682 21,288 28,807
Supprassion 26,007 12,848 13,1682 17488 6,032 11,454
Animats 2,855 182 2,773 7.6688 o 7,068
Undetarmined 44,826 11,282 34,644 115,873 32,472 53,401

All causes 176,803 £5,145 120,758 468 841 132,264 324,387
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Table 37 —Avarage annual cutput of timber products, by product, spaciea group, and typa of materlal,

Virginie, 1986-1951

Total gutput

Roundwoed products

Flant byprodusts

Standard Nurnbar Thausand Nurmber Theusand Mumber Thewgsend
Product end species group unitg af units cubic fest of units cublg feat of unita cubic fost
Saw logs
Saftwood & fom* 505,448 t08,857 638,453 107,761 5,885 1,086
Hardwaod 822,338 134,809 822,335 134,808 =5 £
Total 1,417,783 243,668 1,411,738 242 570 5,895 1.088
Veneer logs and holta
Softwood ¥ fbm* 78142 12,281 78,142 12,261 - -
Hardwoad 28,768 4,763 29,788 4,783 - --
Tatal 06811 17.044 108,811 17,044 - an
Pulpwood* *
Saftwaod Cords*** 1,735,262 127,125 1,362,288 99,802 372,888 27.323
Hardwood 1,637,566 117,008 1,162,628 38,476 374,823 28,532
Tatal 3,272,814 244,133 2,624,927 188,278 747,887 BG.BEE
Poles and plling
Seftwood h piaces 1,286 2,328 1,265 2,338 - &
Hardweod - -- - - - -
Total 1,266 2,338 1,265 2,338 - -
Posta {reund ang apllt]
Softwaond k piaces 2,220 1,666 2,220 1,585 S -
Hardwood 216 194 218 i84 o =
Tetal 2,438 1,789 2,438 1,788 - -
Gthar****,
Softwond kA 21,11 21,101 4,812 4,912 18,188 16,168
Hardwanod 28,763 78,762 8,333 9,338 19,425 18,428
Total 19,864 49,364 14,260 14,250 36,614 35,814
Total Industrial products
Softwood e 273,267 - 228,668 - 44,808
Hardwood - 285,637 - 237,580 - 47,857
Tatal - 558,804 = 466,238 - 92,686
Fualwood* * +**
Softwo o Corda 164,778 11.338 181 428 13,381 13,360 a78
Hardwoged 1,266,401 85,538 1,202,208 BY.488 53,183 4,042
Tetal 415,178 106.B78 1,343,836 101,848 66,543 5 0ZA
All produsts
Softwood - 284,608 - 238,020 - 45 BRE
Hardwaod - 381,073 - 328,068 - 52,005
Total - 68E,.872 o 568,088 S 87,681

* Ireernationgl 1 /4-inch rule.

4% Baundwond figuis Snciude Bn estimetsd 12,016,000 gubic fast of roundwood chlooed at uthas primary wood-using plants,

*++ Rough-wood hasls {ncludes chips zanverted to equivelant standard cardsl.
*n++ |nciudas |ittar, mulch, particleboard, charcoal, and cther spaclalty aroducts,
+#+¥+ Eyplydog epproximarely 32,883,000 cuble feat of wood residuss and 24,833, 000 cubic ‘met of berk wesd far irdussrial fuel,
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Tabls 38— Average annus! output of roundwond products, by product, spacles group, and source of matevial,

Virginlz, 1986-1991

Growing-stock trass?

All Cull Salvably Crther
Praduct and spaclez group SOUrCEes Total Sawtlrnbar Polatimbar Trees "’ daad trags’ sources?
Thousand cuble fast
Saw logs
Softwond 107,781 106,203 101,008 4,198 T28 - 1.832
Herdwood 134,802 126,410 118,748 &.682 6,340 aes 1.684
Total 242,570 231,613 220,758 10,857 7.088 385 3,628
Vanaer logs and holts
Sofrwond 12,281 12,138 11,883 243 - - 145
Hardwood 4,763 4,722 4,628 194 - - 41
Total 17,044 16,868 18,421 437 - = 186
Pulpwood
Softwood B8,802 89,583 41,208 48,378 []=1) - 8,7td
Hardwood 88,476 72.807 36,373 43.234 4. H1E = 4,864
Total 1B88,278 188,180 76,581 B1, 608 5,421 14,667
Pales and piling
Softwood 2,538 2,282 2,236 465 - B
Hardweod = = = - - - -
Total 2,338 2,282 2,236 468 - - BE
Peosts (nound and aplit
Seftwood 1,666 8921 g6g2 23 S - 542
Herdwood 154 11 7 4 1B3 - =
Total 1,768 834 L] 236 1B3 - Gaz
Othar
Saftwoad 4812 4,812 3,508 1,404 - - -
Hardwaod 8,238 8,486 8,087 2,428 - 243
Total 14,280 13,407 2,675 3,832 S = 2343
Total Industrlal products
Softwood 228,669 21E,038 180,546 5,434 1,232 - 12,388
Hardwogd 237,880 218,248 166,723 52,522 11,438 kLL] 7,632
Total 456,239 433,284 328 288 107,016 12,670 3685 18,820
Fusiwpod
Seftwand 10,381 6.141 4,424 1.717 73 1,167 2,880
Hardwood 291,488 48,175 24,708 13,4608 B40 11,186 31,277
Tatal 101,843 54,316 35,133 16.183 8213 12,353 34 267
All products
Seftwood 238,020 221.180 184,868 BB,.211 1,308 1167 16,378
Hardwood 329,083 266.420 200,432 65,588 12,278 11,661 38,6809
Total BEa 88 487,600 ZBB,401 122,189 13,683 12,78 E4.187

' On timberland.

2 Ingludsc tress lwes than 5.0 Inches In diameter, trea tops mad liznbs e tlmberland, or materlal from
nthar farest land ar nenfarest land, such es fence rowe or Supurban areas.
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Teble 39— Average annual timber removals from growing stock on
timberland, by item, softweod, and hardwood, Virginia, 1988-1991

all
tem apacias Softwaond Hardwood
Thousand cubic feet

Roundwaood products
Faw logs 231,612 168,203 126,410
Veneer logs and balts 16,858 12,138 4,722
Pulpwood 188,180 89,483 78,607
Poles and glling 2,282 2,282 =
Posts 834 6923 11
Cther 13,407 4,873 8,435
Fuslwond 54,316 6,141 48,716
Al preducts 487, BOG 231,180 266,420
Lopgging residuzs 51,604 14,380 37,308
Other ramovals 53,768 17,288 42 478
Total ramovals 589,062 252 880 348,202

Table 40— Average annual timbar ramovals from live sawtimber on
timhetland, by item, saftwoed, and hardwood, Virginla, 1986-1991

Al \
Item species Softwood Hardwood
Thousand bosrd feet
Roundwood products
Saw logs 1,148,104 488,724 847,380
Veneer logs and bolts 98,059 72,101 2E,268
Pulpwood 290,442 185,668 134,764
Poles and piling 12,765 12,765 -
Posts 2,840 2,612 27
Cther 45,287 18,292 28,875
Fueiweooad 214,856 25,443 188,423
All products 1,810,143 Ta3.628 1,026,517
Logging rasidues 39,912 18771 23141
Other ramovals 168,288 42,115 127,174
Total ramavala 2,019,344 842,612 1,176,832




Table 41— Disposal of average annual volume of residua at primery woad-using planta,
by product, species group, and type of residue, Virginia, 1986-1981

Praduct and All
species group types Bark Coarse’ Fina=®

Thousand cublc feet

Flber products

Softwaood 27,323 - 28,277 1,048
Hardwnod 25,532 -- 27,710 g2
Total 55,BEE - 53,887 1,868
Particlebonrd
Softwand 7,022 4 1,290 5,728
Hardwood 2,844 2 1,401 1,243
Tutal 9,688 g 2,691 §.971
Strand/water board
Softwood = - - -
Hardwood - = o o
Tatal = - - -
Sawn products
Softwood 1,096 - 1,088 -
Herdwoad == — — -
Tota! 1,058 - 1,088 -
Industrial fusl
Softwood 28,723 11,147 481 14,085
Hardwood 32,073 13,788 2,371 16,914
Total 57,786 24,833 2,862 30,001
Domeatic fusl
Softwond 978 144 778 55
Hardweood ' 4,048 703 3,10 235
Total 5,028 847 3,888 290
Mizcellanscus
Softwood 817 6,282 27 2,862
Hardwood 18,781 11,277 502 4,802
Total 25,952 17,668 829 7,464
Mot used
Softwond 2,318 385 1,113 240
Hardwood 6.634 1,412 1,579 3,643
Total 8,962 1,777 2,692 4,483
All products
Softwood 73.831 17,942 31.073 24,818
Hardwood 90,714 27,180 37.073 26,481
Tatal 164,345 45,122 68 146 51,077

! Mararial, such se slebe and adgings.
1 Iateriat, such 28 sawdust Bnd shavings.
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Table 42 —Land area, by land use class, major farest type, and survey
completion date, Virginia

Survey cormplation dete Change
Land-use class 1977 1988 1892 1986-1932
Acres
Forast land
Timberiand
Fine and oak-pine types 5,373,812 B,078,570 5,293,888 +217,388
Hardwood types 10,813,320 10,493,118 10,183,582 -335,526
Teotal 15,987,132 15,569,888 15,447,660 -122,138
Resarvad timbarland 360,222 471,168 631,880 60,792
Waodland 70,026 81,417 47,344 -14,073
Total forest land 16,417,379 16,102,283 18,026,874 75,418
MNanforest land
Gropland 3,008,823 3,426,068 3,332,421 -83,.647
Pasture and range 3,641,844 3,160,322 3,030,334 -129,988
QOther 2,138,658 2,560,078 2,883,072 +322,897
Total 8,878,123 8,148,485 9,245,827 + 99,362
All land? 25,298,602 25,248,758 25,272,701 +~23,943

* Excludes all water areeg.



Tabla 43 —Volurma ot sawtimbar, growing etaek, and live timber on timberiand, by species group, =urrsy camplstion date,
and diameter clasa, Virginia

Dliamstar alass (nches ot hrmast height)

Specles group sl E.0- 7.0 9.0. 11.00 13.0- 16.0- 17.0- 18.0- 21.0ard
and year CEgSES 6.8 8.8 10.8 128 14.9 16.B 18.8 20,9 larger
SAWTIMBER (In thousand poard feet]
Softwaod
1977 17,441,454 - - 4336018 4387336 3378416 2272830 1.3%6.023 734,737 856,028
1984 18,447,172 - - 4520534 4. 140,685 3423181 2,606,842 1,463,199 925007 1,236,824
1952 19,980,587 - - 4778084 4,638,768 3427880 2,648,709 1,692,221 1127583 1,807,284
Hardwood
1877 45,489,757 - - - 8,529,283 9,432,647 8,308,844 BA17E7E 4,307,856 B,233,412
1986 64,170,379 - o - 9,532,870 10,864,638 10,154,837 0003820 &.421,922 10,294,100
1882 60,370,834 & - = {081,318 11,260,580 10,752,078 B.848B33 6,521,560 12,728.758
GROWING STOCK fin thouserd ouh'c feat]
Saoftwoed
1877 B,D28,488 B82,208 1,261,780 1,200,088 482,550 674,474 13,037 A37.328 119,513 146,531
1986 6,267,048 922,708 1,348,048 1,261,423  SBE200 684,833 453368 83308 151,739 191,873
1y82 6,648,688 981,189 1,425,562 1,325.007 1,063,307 886,138 485,130 282308 194,166 245,523
Hardwond
1877 16,875,374 1,530,738 2,218,964 2811928 2,6B9,227 2,253,593 1.BH1,588 1,321,824 EEE,EB0 1,611,661
1888 18,707,447 1,447,270 2,186,384 2868893 2,708,6B7 2,662,870 2283408 1,B7EGEE 1,077,045 1 808853
1892 19,858,408 1,418,568 2,133,022 Z2684,802 2914819 2,794.682 2993626 1.862.764 1,310,366 2.314,066
LIVE TIMBER' {in tnoysgnd cubig fast)
Eottwood
1877 B,022,804 005,242 1,274,714 1,230,814 1,001,771 6B4.B4T  41E.228 230,420 120668 161,499
1984 B,3BD,2D4 546,214 1,3724B% 1,284,089  DP8G2F2  B9S,6B3 482,297 206,260  1B2,158  156.160
1992 8.723.480 974,034 1,443,740 1,340,571 1.DEG.GR1 630,834 487,113 240,884 195452 285191
Herdwiood
1877 19,217.173 2.024,847 2,634631 2,961,736 2,853,847 2,648,423 2,028,089 1,419,803 852,208 1,783,830
1686 21,228,366 1.511.871 L B97 780 3024870 30856910 2887016 2460820 1,B0G,2B4 1,1988.178 2,264,572
1352 21889088 1.BOG.342 2445234 2,964,957 3185464 2973986 2537,8B5 1,074,308 1.4D08EF 2.830.513
! Mprchantab® volume.
Table 44 -—Merchantable volume of live timber, by species group, Survey Unit, and survey
complation dete, Virginle
Spocias group Changa Change
and Survey Unit 1977 1888 1877-1888 1982 19B86-1992
Thousand Thausand Thousand
cugie feet cubic feet Percent cubie feet Percent
Softwood
Coastal Plain 2,442,447 2,364,313 -3.3 2,451,913 -5.4
Southern Piedmont 1,565,664 1,750,313 +11.B 1,924,620 -10.Q
Mortharn Pledment 845,218 901,843 - &.F 945,158 +4.8
Northarn Mourtaing 660,861 681,269 +3.1 F26,730 +8.7
Southern Mountaing 508,708 662,378 =30.0 B35, 168 -4.1
All units 6,023,834 8,360,204 +6.6 8,723.48C +B.7
Hardwood
Coastal Plain 3,064,891 4,081,328 +2.4 4,059,488 -
Southern Fisdmont 3,624,188 4,177,628 +16.3 4,421,238 +5.8
Northern Fiadment 3,375,341 3,709,882 +8.8 3,389,617 +7.8
Northerm Mountalns 3,714,351 3,852,785 +8.4 4,030,284 +2.0
Southern Mountaing 4,538,402 5.326.866 +17.4 5.378.543 +1.0
All units 18,217,173 21,228,388 +10.5 21,889,068 +3.1
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Tabie 45 —Land arsa and total forest. by county, Virginia, 1892

County All fand Total forest?
Acras Acres Percant
Accomach 304,435 46,630 31.74
Albemarle 473,829 233,436 g2.32
Alleghany 290,317 254,026 B7.50
Amelia 228110 188,531 7422
Amberst 306,248 226,454 73.85
Appamattox 215,078 153,357 71.30
Arlington 16,614 - -
Augusta 643,087 344,217 53.84
Bath 343,861 A06, 266 g49.12
Bedford 482,818 288,607 59,80
Bland 229,448 172,477 78.22
Botetourt 348,550 263,975 72.87
Brunswick 380,460 280,250 80.72
Buchanan 323,365 290,586 aG.14
Buckingham 373,401 301,681 80.79
Campbell 355,040 205,238 57.81
Carollne 342,698 261,702 76,47
Cartall 308,777 184,068 58,61
Charfes City 118,128 86,042 73.23
Charlotts 304,860 208,194 68.60
Chesapeake 270,855 101,663 37.53
Chesterflsld 304,448 188,813 82.35
Clarke 114,138 48,887 3E6.03
Craig 211,085 178,276 84,83
Culpeper 244 430 114,304 48,75
Cumksrland 191,712 133,842 E3.71
Dickaneon 212,077 175,380 22.70
Dinwliddie 337,213 244 768 72.58
Eszex 168,081 98,013 58.32
Fairfax 266,592 892,614 34.74
Faugquier 416,670 176,188 42.08
Floyd 243,881 143,873 EE .87
Fluvanns 186,610 137,348 T4.04
Franklln 437,248 284,098 64,87
Fraderick 271,532 129,262 47.80
Giles 231,854 178,778 76.31
Gloucester 144,122 24,813 88.65
Goaschland 180,032 130,606 72.48
Grayson 287,682 146,828 61.14
Gresne 100,31 &8, 8568 &B.80
Greensvilla 183,772 138,288 G9.81
Halifax 526,818 352,878 67.13
Hampton 32,832 4,342 13.22
Hanawer 229,158 178,376 59.63
Henrice 162,210 59,837 35.24
Hanry 251,712 179,127 71.16
Highland 266,112 196,254 73.76
|sla of Wight 204,454 114,811 56.01
James Clty 101,283 54,973 64.14
King and Quaan 202,982 152,722 75.24
King Gaorge 116,245 72,837 63.20
King ‘william 177,768 111,822 §2.80
Continued



Tehle 45—Land area and total forest, by county, Virginia, 1982--Cantinued

County All land* Total foreat?
Actres Acras Fercent
Lancastar 86,043 52,501 51.73
Lee 279,874 157,885 56,34
Loudsun 333,458 118,338 35.48
louise 317,805 228,537 71.31
Lunenbury 278,827 208,807 75.84
Madtson 205,913 120,811 5B.53
Mathews 86,778 34,787 62.37
Mecklenburg 324,330 285,852 E§7.42
Middlesex &B, 728 48,882 58.18
Mantgomery 254,074 145,484 57.28
Nelson 303,550 233,318 76.85
New Kent 136,268 38,183 ¥2.08
Newpeort Naws 41,782 7,834 18.98
Northampton 144,602 30,967 21.42
Narthumkerland 118,108 67,886 57.48
Mottoway 202,502 137,337 §7.82
Grange . 218,822 125,848 57.51
Page 200,346 121,531 60.G8
Fatrick 207,885 220,534 71.63
Pittsylvania 647,731 405,448 §2.52
Powhatan 167,162 132,471 78.26
Prince Edwerd 226,263 168,832 73.74
Prince Caorga 17R,537 118,271 66.24
Frince William 223,531 114,223 51.40
Pulaski 203,881 118,871 58,42
Rappahannack 170,870 103,499 60.54
Riehrmaond 123,335 76,279 61.86
Roancke 187,472 110,833 56.13
Rockbridge 389,382 253,850 6E.14
Rockingham EGV.376 306,177 £4.93
Ausesll 308,660 174,352 56.88
Spott 342,663 237,082 €8.19
Shenandoah 327,832 191,246 58.34
Smyth 285,325 177,224 B1.25
Southampton 388,307 240,553 51.95
Spoteylvanis 262,47 175,636 66.42
Stafford 173,610 118,858 68.56
Suffalk 261,888 143,645 54 B
Eurry 180,058 124,151 58.95
Suseex 314,480 250,668 7871
Tazawell Jaz.e3z 213,814 84.27
Virginia Beech 163,795 40,727 24 .86
Warran 138,053 78,281 58.30
Waahington 367,366 188,483 E1.58
Waatmaoraland 14E,042 78,785 52.25
Wlse 283,417 178,638 §7.78
Wythe 287,312 144 321 48.54
York B3,277 32,8448 35.45
Total 25,409,849 18,028,874 &3.07

' Excludes inland watar.
# Inpludes timberland, reserved timbarland, and woodland.
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Table 46— Area of timbardand, by county and ownership class, Virginla, 1992

All National Other Foresat Other
County ovnerships forest public industry® private
Acres
Accomack 94,507 S 1,833 8,318 83,358
Albemarle 274,208 - 3,038 12,127 265,042
Alleghary 243,198 140,836 2,340 13,427 92 8397
Arelia 169,358 - 1,786 42,332 125,235
Armherst 224,542 57,589 1,125 18,324 149,509
Appomattox 161,559 - 9,088 37,708 104,764
Arlington = = - = -
Augusta 281,118 148,670 12,388 = 130,052
Bath 287,742 166,860 2,828 440 120,613
Bedford 276,133 12,288 3,844 22,889 238,202
Bland 1#3,503 55,730 650 4,473 102,640
Botetourt 250,882 76,0865 6,809 33,2148 128,882
Brunewick 280,850 L) €,350 80,335 204 288
Buchanan 290,685 - 280 3482 285,883
Buckingharm 300,872 = 12,818 79,188 208 B8BE
Camphbell 206,238 - 718 24,533 179,897
Caroline 261,702 - £6,720 20,144 184,238
Carrcll 182,608 4,038 1,818 F.A37 188.314
Charles Gity B4, 737 == 5,011 15,438 54,283
Chatlotta 209,194 un 1,846 41,810 166,738
Chesapaaka 63,974 = 3,870 8,125 80,178
Chasterfieid 187 487 = 7.87Q 15,814 164,003
Clarke 37,878 - 284 - 37,692
Craig 162,884 97,617 41 397 84,620
Culpapar 114,304 - 828 7.647 135,828
Cumberland 131,624 - 14,134 27,988 89,502
Dickenaon 171,850 §.082 €,187 408 156,862
Pinwiddle 244,049 = 49,688 64,864 168,489
Eesax 98,013 - 494 16,023 51,496
Fairfax 65,538 = 12,625 - £5,913
Fauquier 174,154 - 12,_??4 1,855 162,825
Floyd 141,181 - 116 3,891 137,174
Fluvanna 137,348 = 290 18,082 118,288
Franklln 274,864 - 2,377 14,066 262,531
Frederick 128,821 4,297 270 337 124,017
Giles 187,121 52,408 714 5,545 108,454
Gloucestar 94,613 - 3581 7,886 88,376
Goochland 130,505 - 196 13,083 117,247
Graysen 164,742 22,887 321 3,932 137,552
Greans 53,509 - 1,127 490 51,962
Greensvilla 135,238 - 143 50,708 84,435
Hallfax 351,862 S 10,4588 31,059 310,108
Hampton 4,342 -- 374 - 3,968
Hanower 178,181 -- 1,379 15,246 161,566
Heanrico 59,429 - 3,102 128 56,194
Henry 176,780 = 1,740 20,188 184,841
Highiand 186,003 57 432 14,014 7.248 117,308
lale of Wight 114,181 — 285 28,033 85,133
James City 60,221 - 3,148 6,766 E2,307
King and CQuean 182,722 = E64 56,245 95,823
King George Fo,130 - 1,833 8588 67,488
King Williarm 111,822 - 789 27,586 83.447
Contiruied



Tabla 46 —Area of timberland, by county and ownership class, Virginla, 1892--Gontinued

Al Mational Other Forast Other
County ownerships forest public industry’ private
Acras

Lancaster 652,501 - 451 7695 44,345
Las 150,024 11,228 230 1.380 137,185
Loudeun 117,248 — 7.847 -- 102,401
Loutsa 228,637 — 785 21,064 206,688
Lunenburg 208,807 - 600 52,726 166,481
Madizon 88,253 - 7,686 245 80,225
Mathews 34,787 - 15 7122 27,680
Macklenburg 283,242 - 24,264 17,249 221,738
Middlegex 43 682 - 36 4,774 45,073
Montgomery 146,281 18,865 3,817 3,766 119,033
Melson 231,868 18,807 1,087 24,873 18¢.401
New Kent ag,182 S &1 24,112 73,2580
Nawport Naws 7,834 - 5,700 = 2,234
Narthampton 30,3517 S 195 180 30,006
Northurnberland 87,886 = 210 11,088 58,807
Mottewsy 137,331 - 15,401 24,958 956,971
Crange 125448 - 214 12,623 112,711
Page 81,722 26,803 A36 348 B4,235
Patrick 212,148 - 11,481 18,664 182,003
Pittsylvania 406 448 - 3,087 47,457 364,892
Powhatan 182,471 - 5,923 14,642 110,866
Prince Edward 166,647 = &,637 15,182 140 828
Prince Gecrge 117,251 - 3,627 28,806 84,168
Prince William 34,128 - 17,768 S 76,358
Pulaski 118,824 19,639 3818 1,043 94,717
Rappshannock 71,780 - - 180 71,810
Richmaond . 76,278 - 110 15,5681 60,588
Roancke 107,085 3,088 13,663 1.B92 £8,B81
Rockbridge 241,346 54 578 24,818 g.604 166,147
Rockingham 283,579 124,722 435 209 127413
Rusgell 174,358 - 5,283 1E5 168,221
Scott 235,375 32.6BC 174 810 202,111
Shenandoah 184,362 87,208 226 167 116,660
Emyth 172,278 87.241 10,269 528 83,641
Southampton 240482 - 1,868 52,012 178,411
Spotaylvania 162,148 - 2,522 28,381 138,245
Stafford 118,956 - 23,286 aa7 25,253
Surffolk 111,147 o 2,813 32,684 75,570
Surry 122,880 = 1,787 35,202 86,801
Sussex 250,645 - 323 24,760 185 E66
Tazewell 207,871 a1 4,817 1,661 198,202
Wirginla Bsach 36,5681 - 3,270 o 33,311
Warrem 64,211 5117 2,700 550 55,244
Washingtan 188,328 192,481 9, 481 - 160,456
Wastmoreiand 74,248 - 125 5,163 98,9460
Wisa 176,114 42,830 4,672 150 130,462
Wythe 140,521 60,444 2,183 €,884 B1,298
York 25,848 - 31,090 -- 7,758

Total 15,447,550 1,488,126 515,160 1,564,783 11,909,501

! |neludes 17,386 acres of other privata land under long-term teaes,



Table 47 —Area of timberand, by county and broad management class, Virginia, 1992

All Plre Natural Upland Lawland
County owharships plantation pine Qak-pine hardwaad hardwood
Acras
Accamack 94,507 8,704 39,243 24,817 16,134 g.719
Albemarle 278,205 17,898 26,638 37,864 182,318 3,787
Alleghany 248,183 - 21,885 40,43% 186,868 -
Amella 168,385 52,628 21,B58 17,148 73,235 7,520
Armherst 224,548 14,276 21,684 38,462 154,148 -
Appomattox 181,658 34,858 11,810 14,793 230,098 =
Arlingten - - - - - o
Augusta 291,118 - 14,504 : 46,375 230,238 -
Bath 287,742 3,891 16,154 49,642 318,058 -
Badford 276,133 14,136 42,084 14,132 205,802 -
Bland 173,503 - 10,1448 28,268 135,098 -
Betatourt 250,882 - 35,647 27,693 183,204 4,438
Brunswick 290,860 106,877 28,232 45,968 97,459 15,714
Buchanar 230,585 - - 9,892 280,683 -
Buckingham 300,672 67.968 30,383 37,407 148,121 1E,793
Carmphall 205,136 27,183 30,637 10,728 132,881 3.830
Carpling 261,702 39,118 EE.825 33,976 113,672 19,110
Carroll 182,608 4,837 34,332 55,812 BY. 624 =
Chatlas City B4, 737 11,688 19,022 21,842 24,034 8,081
Charlotte 209,194 41,037 44,037 39,138 82,384 2,800
Chesapsake £9,874 2,841 10,564 15,8285 14,161 16,613
Chesterfield 187,487 40,361 20,873 35,436 83,880 6,827
Clarke 37,876 = - - 37.B76 =
Craig 162,684 - 33,373 37,280 91,321 -
Culpeper 114,304 10,759 9,347 9.814 78,169 6,225
Curnberland 131,624 36,250 12,207 16,272 61,298 6,597
Dickanson 171,860 - 4,485 B.g988 158,198 -
Dinwlddle 244,045 52,134 34,366 69,487 84,130 3,832
Eseex 98,013 20,2580 13,980 17,117 40,012 6,654
Fairfax 68,538 = 9,887 1,974 48,858 7,838
Fauguier 174,164 1,855 29,820 18,128 113,959 4,801
Flayd 141,181 19,131 25,449 20,382 76,208 -
Fluvanna 137,348 20,820 17,610 38,059 51,188 9,661
Franklin 279,964 4,019 29,774 15,441 230,730 -
Frederick 128821 - 8,401 24,004 98,9186 -
Giles 187,121 - 4,929 10,221 151,87 -
Gloucester 94,613 7,821 24,2687 &,081 50022 7,622
Goochland 130,508 9,820 24,142 24,138 85,339 6,908
Graysan 164,742 €.B8D 38,214 6,235 114,413 -
Graeng E3,598 430 11,218 3,713 34,181 -
Greenavllle 136,286 20,946 8,523 18,266 48,929 39,633
Hallfax 351,662 47,381 70,632 36,818 172,651 24,183
Hampton 4,342 - - - 374 3,968
Hanover 178,181 24,768 33,423 34,620 80,785 24,808
Henrlee 59,424 128 11,464 11,240 30,977 5,620
Henry 176,780 9,888 53,933 33,261 71,756 7,841
Highland 196,003 4,512 13,442 35,718 142,331 -
Isla of Wight 114,141 8,344 12,341 31,082 48 773 15,671
James City 50,221 10,120 3,028 6,708 39,466 -
King and Quean 182,722 37,318 21,425 33,611 4E,852 14,518
King Geurge 70,130 698 5,182 2,598 81.421 223
King Willlam 111,822 38,078 10,771 10,321 43 835 7.586
Continued
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Table 47— Ares of imberdand, by county and hroad management class, Virginia, 1992--Continued

All Fine Natural Upland Lowland
County awnerships plantation pina Oak-pine hardwotd hardwoud
Acras

1 ancastar 52,601 - 13,088 7.000 31,041 451
lee 150,024 - 8,145 = 148,878 -
Loudoun 117,248 - 18,832 5,993 B0, 216 4,207
Louisa 228,637 28,361 20,705 18,568 167.872 4,541
Lunanburg 208,807 43,724 h7,888 10,781 BO, 246 17,168
Mad|san BB,258 345 8,023 16,246 53,645 =
Mathews 34,787 6,326 14,621 5,545 5,530 2,788
Macktanburg 263,242 31,047 24,231 28,572 163,157 4,438
Midadlesex 45, 882 5,183 4,505 18,030 18,028 kL3
Montgomery 14E,281 4589 36,080 7,533 100,408 2300
Melson 231,868 18,654 13,241 12,153 183,768 4,051
MNew Kant 98,183 21,424 8,616 20,280 42,045 4 5068
Newport News 7,934 - 2,228 1,117 4,889 -
Marthampton 30,361 - 12,802 7,712 7.628 2,511
Morthumberland 67 886 10,076 5,392 5,381 41,428 5,600
Mettoway 137,33 40,067 14,746 24,477 4E,393 12,6848
Qrange 125,448 11.220 14,741 21,134 71,308 7,044
Page 81,722 - 10,170 2,380 658,162 =
Patrick 212,148 2,667 14,787 20,121 170,818 3,715
Pittaylvanla 406,446 23,968 66,642 45,303 244 688 18,878
Pawehatan 122,411 11.472 15,298 2,235 BE.11B 7,648
Princo Edward 166,647 21,156 32,834 41,278 57,837 12,54%
Pringa Georga 117,291 38,868 779 17,852 44,139 7,681
Pringa William 94,126 - 19,244 4,019 55,843 4,018
Pulagkt 118,624 - 5,820 1z,888 98,402 1.404
Reppabannock 71,780 150 - £,B20 64,780 -
Richmaond 76,279 14,426 8,688 2,866 44 512 5.77¢
Roanoke 107,085 = 19,681 2E,B03 61,801 £
Rockbridge 241,345 4. 648 13,874 38,631 182,023 4,663
Rackingham 253,679 - 18,3689 32,002 183,733 8,475
RAugsall 174,369 - 14,419 - 155,133 4,807
Soott 235,276 - 5,319 11,148 218,008 =
Shenandoah 184,362 = 12,927 22,434 144,514 4,487
Smyth 172,278 = 7137 17,236 147.B67 -
Southamptan 240,492 &8 956 38,767 34,024 43,690 §6,0565
Bpotaylvania 168,148 33.804 203,948 20,847 72,7 20,948
Stefford 118,958 an7 17,568 13,138 87,856 -
Suffalk 111,147 23,422 14,183 14,576 33,268 18.821
Surry 122,880 19,748 24,808 13,518 52,078 12,732
Bussex 250,648 78,820 54,805 40,860 43,622 22,752
Tezewel 207,871 = = -- 207,871 -
Virginia Baach 36,681 - 11,282 5,632 E8.766 10,891
Warren 64,311 - o 4,662 50,325 2,324
Washlngton 155,488 - - 15,628 173,870 -
Westimorsland 74,248 8,383 14,491 7,862 42,712 -
Wise 178,114 4,499 0 = 172772 243
Wythe 140,821 4817 4,204 22,154 109,837 108
York 28,849 - 7086 5,524 16,834 208
Total 15,447,560 1,472,324 1.k 2427 1,941,207 9,618,571 636,021

"
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Table 48 —Maerchantsble volume of live timber 5.0 Inchas

by county and specles group, Virginia, 1992

d.b.h. and larger on timberland,

All Yellow Othsr Soft Hard
County spocies pine anftwood hardwood hardwaod
Thousand cubic feet

Aczamack 198,873 114,662 - 52,030 32,281
Albernarle B35, 248 77.979 171567 131,887 308,216
Allaghany 438,373 43,858 19,287 38,474 334,763
Amalia 262,731 127,060 1.829 47,314 B&, 738
Amhaerst 439,919 59,112 27,825 128,065 224 217
Appomattox 214,829 B&,989 1,188 40,266 104,375
Arlington = = = = -
Augusta 484,377 66,078 21,886 42,036 364,378
Bath 564,305 44,380 28,338 51,296 433,911
Bedtord BB0.A823 112,818 8,794 172,032 257,179
Blend 338,61 14,748 31,088 43,710 199,544
Botetourt 487,010 38,207 27.452 311,282 280,082
Brunawick 420,208 208,141 2.431 B7 145 122,681
Buchenen 603,006 - 19,721 242,637 340,747
Buskingham 385474 136,244 1.058 78,629 171,638
Campbeil 289,817 100,634 748 90,460 177,675
Caroline 458,971 180,972 22 150,141 157,546
Carrall 278,608 14,366 5,023 45,288 124,831
Charles City 186,642 83,212 4,068 51,428 62,934
Charlotte 346,308 150,904 3,718 73,575 118,111
Cheeapsaks 139,048 37,968 GBE aG,272 34,125
Chasterflaid 341,836 103,786 - B9, 862 148,178
Clarks 101,386 e = 42,858 58,428
Craig 328,833 88,296 18,625 13.927 229,78%
Culpeper 224,718 52,702 1,808 67,765 102,342
Cumberland 185,501 67,223 aa3 53,208 B6,009
Cickanson 333,227 16,57% 2,840 102,736 206,072
Dinwiddia 356,461 157,848 1,281 72,333 125,029
Essax 174,111 £8,031 - 47,882 87,128
Fairfax 197,711 10172 2,087 48,715 128,737
Fauquier 365,608 54,030 5082 102,073 194,424
Floyd 278,144 17,548 74,640 75,012 108, 44
Fluvatina 204,826 64,961 467 45,848 93,850
Franklln 5B4,706 £9,330 28,053 240,256 248,067
Fraderick 226,208 13,068 12,6356 38,032 181,673
Giles 367,576 14,743 10,8258 108,165 237,842
Gloucester 215,128 64,728 280 82,060 88,078
Grochland 281,480 79,280 1,517 23,179 117,624
Grayson 22 9,264 80,422 76,108 181,827
Greene 136,212 28,807 1,808 43,040 62,555
Grasnsyllla 202,215 55,261 2,768 9,084 74,397
Halifax 544,676 193,004 4,098 149,658 197.818
Hampton 14,041 S - B.777 8,264
Hanowvar 298,760 28,111 277 87 832 112,740
Henrica 99,5494 28,282 206 28,185 45,314
Henry 244,273 100,723 21,928 43,474 78,148
Highland 424,476 18,291 44,0588 70,844 293,283
lele of Wight 163,109 48,138 - 57,106 54,8488
Jamas City 148,104 35,878 402 34,885 74,829
King arnd Queen 293,928 140,413 4.Bas 69,658 78,882
King Gearge 172,873 17,497 1,B00C 82,624 61,060
King wWilliam 171,812 €8, 168 - 44,721 68,853

Continued



Tabie 48 —Marchantable volume of live timber B.0 inches d.b.h. and larger on timbedand,
by county end species group, Virginla, 1892--Continued

All Yellow Other Soft Hard
County spacies pine softwood hardwood hardwood

Thousand cubic feet

Lancastar 98,581 43,207 -- 24 870 25,804
Lee 278,680 - 6,818 101,400 170,364
Loudoun 201,153 2,567 2,724 42,804 1B2 588
Lowiga 92 611 57,242 4,828 20,441 199,200
Lunsnburg 323,668 138,002 1.838 78,881 103,847
Madisan 223,342 18,206 10,316 57,606 140,215
Mathews 76,960 51,448 270 11,809 12,423
Macklanburg &34, 741 118,181 3,551 166,884 237,183
Middlesex 101,787 44 788 123 28,188 28,637
Wontgomsry 288429 36,162 48,847 39,488 167,125
Mefson 431,017 35,988 18,421 156,424 280,784
New Kent 202,877 58,282 - 80,905 73,290
Mawport News 21,208 9,629 = 6,663 §.007
Morthamptan 60,687 28,368 = 20,896 10,333
Northumberland 97,004 28,800 e 34,132 34,024
MNottoway 205,037 a1,601 - 50,083 83,373
Orange 182,732 36,281 8,878 5%,135 87,370
Page 167,698 16,180 8,087 18,116 116,242
Patrick 378,735 41,083 17,214 181,668 168,778
Pittsylvania 786,917 205,714 2,670 256,882 301,748
Pawhatan 238,824 38,124 - 82,673 118,127
Prince Edward 221,047 70,542 $685 83,284 86,266
Prince George 154,783 66,244 9,115 B1,832 65,042
Pringe Willlam 230,476 48,882 1,665 B3,714 128,225
Pulaski 202,688 9,326 B, 708 3g.e6n 147,843
Rappahannock 164,847 4 577 2083 54,435 83,762
Aichmond 162,984 40,832 S 73,605 48,547
Aoancke 195,164 32,612 20,020 21,074 116,163
Rockbridge 432,039 37,603 25,264 83,832 254,640
Aockingham 510,731 26,933 43,501 63,862 376,445
Russell 346,114 - 6,245 125,880 214,172
Scott 532,780 18,025 5,088 215,581 288,118
Shanandoah 344,304 37,730 16,030 43 811 247,033
Smyth 352,470 16,078 156,486 4B 449 262,457
Southempton 417,134 181,481 13,062 185,255 87,266
Spotsylvania 366,897 123,678 2,430 103,281 137,838
Stafferd 315,876 47,938 668 123,457 143,817
Suffalk 172,340 449,290 5,525 67,023 50,802
Surry 183,245 ¥F,300 2,201 67,00 43 848
Suasex 383,820 215,212 4,858 81,123 B3 4580
Tazewsll 488,047 = 4,023 172,302 289,722
Yirgimia Beach €39,718 25,063 484 31,202 17464
Wwarran 98,808 5711 1,500 21,028 70,581
Washington 426,634 9,651 7,728 179,888 229,667
Westrmoreland 153,763 £0,165 285 48,3584 54,979
Wisa 318,773 1,688 9,237 137,752 171,079
Wythe 254,607 181 23,648 22,375 183,482
York 100,962 24,203 - 37,863 38,100

Total 28,612,658 5,730,842 0492,248 7,721,708 14,167,358

93



Tahls 49 —Velume of growing stock on timharand, by county and specias qroup.

Virginla, 1992
All Yallow Other Soft Hard
County =pecise ping softwood hardwood hardwoad
Thousand cubic faet
Accomack 189,847 114,068 = 47,817 27,862
Albemarls 494 B8 74,035 16,418 118,820 282,528
Allaghany |z 42,842 18,557 36,088 285,624
Amela 257,378 126,863 1.629 45,806 24,181
Amherst 400,048 87,478 28,875 120,472 195,214
Appamattox 203,365 68,484 1,188 34,387 99,285
Arlingten o - - - -
Augusta 421,685 85,632 21,888 31,454 02,713
Eath 521,784 44,380 25,338 54,361 397,705
Bedford £05,408 112,818 a.1z7 164,038 290,424
Bland 284,218 13,356 31,088 86,735 163,029
Botetourt 403,423 38,207 27088 88,877 238,173
Brunswick 401,268 207,389 2,238 79,418 112,221
Buchanan 561,681 S 19,721 230,110 301,750
Buckingham 3EE,041 136,180 1,088 67,918 160,886
Campbell 348,044 106,001 - 84,273 181,770
Caroline 434,440 150,398 312 140,627 143148
Carroll 261,542 13,8911 88,223 37,287 111,421
Charles City 177,07% 82,871 8,968 45,412 59,824
Chatlotte 331,086 150,238 3,719 70,417 107,512
Chesapeake 132,921 37,086 685 62,141 32,129
Chesterfisld 330,227 103,795 = 84,541 141,881
Clarke 932,396 - = 40,209 52 BEY
Craig 297,107 84,064 18,825 9,641 204,777
Culpeper 218,041 82,702 1,664 82,174 99,601
Cumberland 175,570 66,806 396 48,833 61,738
Dickenson 283,767 18,672 9,840 93,284 165,064
Dinwiddia 340,407 157,382 1,281 63,828 117,366
Essex 166,553 58,031 - 45,618 80,904
Fairfax 187,033 9,752 2,087 43,306 121,889
Fauguisr 321,268 53,650 5,082 88,0849 174,434
Floyd 249,027 12,119 73,228 64,823 98,257
Fluvanna 193,777 44,580 487 40,865 87,864
Franklin E&0,970 B8,330 26,052 232,474 223,113
Fraderick 213,852 13,088 12,835 36,228 151,324
Gilss 330,477 10,743 10,825 45,084 209,825
Gloucester 208,838 84,728 2680 BO.O83 &3,564
Goochland 276,142 78,051 1,817 80,048 116,628
Graysan 286,747 8,172 V6,228 65,241 147,106
Greens 128,3EE 28.201 1,806 41,097 57.151
Greansville 185,353 556,861 2,768 0,433 68,131
Halifax E16,970 121,828 3.888 138,700 182,504
Hampton 11,784 - - 4,283 7,501
Hanover 290,711 98,111 217 84,047 108,276
Henrica 97,608 16,180 204 25,886 43,677
Henry 231,965 99,644 21,928 38,471 70912
Highland 384,841 15,281 44,036 53,8981 266,533
16le of Wight 148,558 48,138 - 49,118 53,302
Jamas Clty 138,354 36,978 402 32,787 89,217
King and Queen 281,876 140,413 4,985 84,508 71,960
King George 164,233 17,487 1,688 4,892 61,058
King Williarm 168,287 67.354 - 40,013 51,900
Continued
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Table 49 —Volume of growing steck on timberland, by ¢ounty and spacles group,

Virginla, 1982--Continuad

Al Yellow Cther Soft Hard
County species plhe seftwood hardwood hardwood
Thousand cubic fast

Lancaster 25 084 48,207 - 24 877 22,200
Lea 24B, 305 - 8,818 a7,182 141,807
Loudeoun 181.084 2,587 2,724 32,580 143,153
Louise 371,098 56,042 4,828 80,8384 183,445
Lunenburg 313,428 138,002 1,828 78,831 96,8365
Madisen 200,218 14,566 10,218 64,088 121,280
Mathaws 74.003 51,448 270 11,360 16,926
Mecklsnburg 502 474 117,732 2,493 158,860 223,389
Middlesex 28,430 44,768 183 258,114 27,385
Mentgomary 270,208 34,223 48,647 38,751 162,587
MNalsan 448,610 35,191 18,421 148,802 247,182
New Kent 194,785 58,282 - 58,474 54,029
Newport News 20,879 9,639 = 8,500 4,840
Northampton B7 008 28,807 - 18,774 9,825
MNorthurmberiand 83, E0B 28,336 - 74,521 31,842
Mottoway 198,340 81,801 - 48,084 57.875
Orange 178,427 36,281 6,976 49,898 88 302
Page 140,902 18,180 5,087 15,430 103,728
Patrick 340,936 40,474 17,214 13@,738 146,670
Plttsylvania 736,269 203,458 2,570 247,086 282,147
Puwhatan 231,834 35,378 - 78,387 117,158
Prince Edweard 211,440 70,642 365 54,820 80,113
Prince Genorge 187,235 6R,544 3,787 49,857 53 B37
Prince Williarm 213,956 45,444 1,855 43,877 123,1B0
Pulagki 156,821 8,844 5,788 28,5 115,480
Rappahannaock 130,284 4,877 2,083 56,200 §7,434
Rlehmond 164,560 39,958 = 68,2348 46,342
Ruanoke 172,440 32,338 20,020 18,484 100,598
Raockbridge 341,142 36,777 24,71 B1,725 288,918
Bockingham 433,406 21,880 42,143 54 324 215,078
Ruasell 320,488 - 5,037 121,778 193,550
Scott AR3,870 16,025 5,088 204,188 258,571
Shenandoah 321,048 35,575 16,030 40,892 227,452
Smyth 333,888 18,078 15,486 BE 088 236,058
Southempton 382,178 180,163 12,402 136,474 73,138
Spoteylvania 347,322 122,935 2,203 oE, 245 123,838
Stafford 303,063 47 473 B8E8 119,725 136,188
Bufiolk 157,872 42,084 5,825 80,051 43,232
Surry 171,753 70,088 2,20 860,732 38,721
Sugsex 354,851 213,667 3,858 73,371 ¥3,765
Tazewell 418,828 = 2,485 184,085 257,078
Wirginia Beach BE,066 19,825 284 27,535 16,711
Warren 98,874 5711 1,508 19,864 £8,820
Washington 397,699 2,631 7,728 171,808 208,615
Westrnureland 144,700 48 481 258 45,323 48,851
Wise 288,051 1,698 9,237 132,582 144,534
Wythe 231,888 18,702 23161 18,748 176,077
York 96,181 24,203 - 35,718 38,280

Total 26,486,794 §,675,317 873,071 7.128,148 12,712,267
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Table 50—¥olume of sawtimber on timbsrland, by county and species group, Yirginla, 1992

All Yallow Other Goft Hard
Caounty species pina softwasd hardwood hardwaood
Thousand board feet
Accomack 670,620 492,202 = 24,557 B3,781
Albemarla 1,667,580 188,808 65,502 487,333 244 948
&llaghany 1,080,683 83,235 72,358 104,287 816,822
Amelia 766,373 340,443 5710 168,177 285,043
Amherst 1,268,387 130,874 117,633 443,145 567,835
Appomattox 481,212 127,926 - 76,687 287,718
Arlington - -- - - -
Augusia 1.160Q, 740 241,282 88,8525 71,847 ¥B1,002
Bath 1,634,108 120,716 81,565 118,147 1,202,879
Bedford 1,666,422 330,931 36,088 551,720 646,685
Blend §19,E68 44,085 140,350 227,972 408,517
Botetourt 1,347,872 110,602 136,214 408,218 622,037
Brunswick 1,096,183 528,738 - 182,924 273,830
Buchanan 1,723,649 -- 81,224 670,431 251,194
Buckingham 801,250 212,548 2,034 168,215 411,453
Campbadl 884,753 182,561 - 241,478 423,722
Caroline 1,416,238 420,673 - EO7 808 427 8BS
Carroll 821,265 45,282 363,392 109,610 202,981
Charles City 573,885 213,478 49,186 103,518 207,704
Charlotte 821,854 264,319 2,382 218,317 336,835
Chesapeake B28,1€1 208,654 3,807 188,350 126,380
Chesterfield 864 455 288,997 = 257,689 408,769
Clarke 364,188 - & 178,182 189,008
Craig 763452 219,250 73.727 12,835 457,670
Culpeper 853,732 158,772 2,079 184,849 310,232
Cumberland 412,471 121,874 - 122,366 168,232
Diskanaan 872,626 44,888 48,850 328,755 857,166
Ginwiddle 1,016,331 545,831 2,223 167,812 30¢,480
EgsBX 518,225 203,382 - 127,826 187,807
Fairfax 741,413 33,855 1,730 168,774 535,054
Fauguiar 1,038,338 182,811 §,333 326,194 543,800
Floyd 708,665 30,066 247,386 177,666 253,548
Fluvanna 442,244 168,281 - BE, 474 188,472
Franklin 1,674,618 134,768 100,842 720,564 813,844
Frederick 860,283 35,681 45,816 B3,838 494,185
Giles 1,013,626 33,634 60,627 330,720 E75 844
Gloucester 674,648 243,622 = 233,591 202,438
Goochland 778,303 134 008 - 288,038 360,260
Grayson 1,013,809 38,414 347,180 160,833 468,582
Greene 467,211 55,836 = 184,200 217,176
Graensville 595,507 223,040 11,077 189,671 193,174
Halifax 1,327,747 476,635 213 336,124 512 BE3
Harmpton 29,843 - - 12,408 17,454
Hanover 823,184 261,794 - 203,889 357,831
Henrico 272,730 106,847 - 43,298 122,584
Henry E&4,413 238,311 26,108 10,084 182,903
Highland 1,212,280 25,8938 188,471 184,520 813,521
lsle of Wight 509,408 172,082 = 124,132 213,208
James City 457,521 104,228 - 111,311 241,782
King and Queen B11,007 404 144 28,884 188,083 204,828
King Geeorge E58,728 73,087 B, 102 310,017 170,522
King William 404,431 150,933 = 103,482 150,046
Continued
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Table 50 —Volume of sawtimber on timbesland, by county and spacies greup, Virginia, 1992--Continued

All Yellow Other Boft Hard
LCounty =pacies pina softwood hardwaod hardweood
Thousand board feet

Lancastar 308,925 154,032 - 86,423 70,470
Lee 746,476 - 2,399 293,635 451,042
Loudoun 548,708 3,179 2,287 148,483 494,785
Louisa 888,612 198,482 9,702 243,923 447,508
Lunenburg 210,432 458,143 1,862 200,637 252,883
Madison 761,140 3E,486 £3,447 222,187 470,000
Matheaws 279,839 206,145 - 19,324 4,470
KMecklenburg 1,410,068 308,632 3,143 440, B87 56,604
Middlesex 310,217 135,370 - 80,564 94,283
Mantgamery 864,888 97,473 218,381 108,271 444,863
Nalson 1,636,417 g3,843 78,276 608,834 283,680
New Kent 584,372 148,338 - 207,552 227,41
Newport News 83,354 35,885 - 25,333 21,132
Northarnpton 172,583 122,371 - 25,648 24,564
Morthumbarland 281,120 28,387 = 82,835 98,8397
Mottoway £24,942 255,182 - 178,488 163,314
Orange §21,113 34,814 25,328 204,202 258,768
Page 440,413 E5 280 26,923 58,209 298,882
Patrick 913,382 52,948 68,706 350,254 401,487
Pittsylvania 2,028,942 482 184 10,813 788,732 738,033
Pawhatan 679,742 €9, 888 - 263,434 356,822
Prince Edward 520,664 87,678 1,738 168,661 262,589
Prince George 624,834 234,869 49,965 154,918 185,085
Prince Willar 769,457 04 085 - 166,043 443,449
Pulaski 363,831 35,263 28,637 20,403 209,528
Rappabannock 518,687 19,387 13.01% 244,830 242,436
Richrmond 488,080 73178 - 243,801 171,111
Roapcke 474,368 73,870 83,887 48,080 266,318
Rackbridge 1,184,042 117,844 80,284 172,085 796,742
Rockingham 1,452,868 70,848 138,647 145,172 1,087,401
Russel 1,040,442 - 14,981 323,625 631,826
Scott 1,827,034 £8,213 12,877 £99,423 846 621
Shanandaah 832,852 128,228 74,248 90,123 §42, 3587
Emyth 1,131,540 §2,257 78,272 197,396 805,008
Southampton 1,261,20Q 525,486 83,817 417,844@ 254,052
Spotsylvania 841,444 225,803 8,868 242,012 364,571
Stafford 1,017,342 130,3M - 373,811 513,340
Suffolk 478,281 147,758 28,823 173,281 128,215
Surry 554,807 247,749 11,017 188,365 127,476
Sussex 1,189,378 765,491 22,865 178,788 231,224
Tazewell 1,195,415 = 8,483 470,819 718,107
\firginie Beach 227,605 93,870 4,307 67,044 63,254
Warren 228,485 11,618 §,529 91,052 190,158
Washingten 1,246,228 35,377 28,021 638,482 595,411
Westmaoreland 418,234 125,182 - 131,200 161,852
Wise 912,666 7.834 42,577 416,873 446,582
Wythe 699,122 78,826 109,018 54,581 455,659
Yark 346,583 106,168 - 123,808 186,809

Tatal 80,281,521 15,961,348 3,518,241 22,092,884 38,278,338
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Table 51 —Nst annual change’ of growing stock on timberland, by county and speclas group,
Virginia, 1992

All Yellow Other Soft Hard
County apecies plne softwood hardwood hard weogod
Thousand cubic fear
Accomack 3,084 1,807 -- 1,100 377
Albemarle 6,225 -418 316 1,244 E 083
Allegharvy 6,598 661 B3 7, 4,658
Amelia -597 3,188 a2 -641 -3,207
Amharst 4,383 -477 [=]-1v] 2,427 Fiz
Appemattax 1,528 537 -18 a74 -26
Arlingten = - - - --
Auguata 4,014 472 805 B78 2,168
Bath 5 B32 S44 EQE 741 2,881
Bedford 7415 3,565 o4 1,872 1,884
Eland 56,326 118 807 1,638 2,965
Eotatourt 1.837 -238 278 3068 1,188
Brunswick 7,811 5,807 bl -] -G48 1,838
Buchanan g.3m - . 287 2,130 3,834
Buckingham 9,142 3,258 74 1,764 3,056
Campbell 8,537 2,742 = 2,488 3,298
Carcline 3.138 437 <) 3,348 -6E3
Carroll -4,387 -738 -3,094 1.047 -1,612
Charlas City -327 -545 168 -B3 145
Charlotta 8,938 4,859 45 -399 2,433
Chesapeaks -3,954 -673 14 -3,108 -3246
Chesaterfisld -2,628 -2,363 18 362 -BE3
Clarke 1,290 - - 1.087 203
Craig 4,383 =310 447 314 3,247
Culpapar 2,283 -G48 -2 1,678 1,362
Cumberland 2,187 =51 -83 441 1,860
Dickenson -1.882 306 168 -103 -2,243
Dinwitdie 5,309 3,230 42 207 1,140
Esgox =530 1.031 83 -1 -1,513
Falrfax 11 130 -57 17§ -238
Fauguier 3,210 -157 2n 2,243 Fo7
Floyd -6,427 =424 -B,705 -803 50%
Fluvanna 3,035 564 -64 1,632 1.803
Franklin B.479 -1.108 -363 §.831 2,317
Fradarick 2,306 180 228 1,218 672
Giles 4,682 108 248 1,758 2,488
Gloucestar 1,788 2,368 10 -808 221
Goochland 6,776 2,680 58 1,820 2,238
Grayson 2,528 205 2,129 545 =403
Groana 2,813 788 88 ag8 1,069
Grasnsville -78 -2,883 21 2,418 305
Halifax -B53 2,768 225 -3,242 -708
Hampton -1,688 -1,344 -- -73 -152
Hanower 6,631 2,143 = 1,818 2,872
Henrleco 2,063 TES 25 E76 638
Henry 2302 1,373 4§88 -316 268
Hightand 5,378 1849 1,387 559 3,233
isle of Wight -8,860 42,925 - -2.471 -1.464
James City 4,546 1,820 o 1,203 1.523
King and Queen 3,544 3,602 74 384 -516
King George 2,818 B4 14 1,707 1.010
King willlam -3,351 633 =78 -2,078 1,830

Contlnued



Table 51—Net annual chenge? of growing stock on timberand, by caunty and species graup,
Virginia, 1992--Continued -

All Yellow Gther Soft Hard
County speciss pine softwoad hardwaond herdweaod
Thousand cubic feet

Lancaster 816 106 - 255 256
Lea 2,351 - 508 -£6 1,888
Loudoun 2,258 =348 189 436 2,000
Louise 9,668 3,780 274 2,387 3217
Lunenburg -54 5,021 142 -3,091 -2,201
Madiscn 428 -1,708 285 549 BE3
Mathewsz 948 1,020 [+ 283 -370Q
Kecklenburg 13,164 2,086 -9 4,670 3,458
Midd|sssx 147 312 44 -1.128 878
Montgomety 3,848 718 1,382 978 770
Melson B.045 2,234 476 2,833 2,508
New Kant -2086 -2,26B = 1,048 1.017
Mewport Newas 3gs 288 - 216 -118
Morthampton 655 180 - 416 110
Narthumbar/and -1,630 -82 - 3D -1,677
Nottoway -1,4562 4,262 3z 1,406 1,371
COrangs 2,584 2,668 173 |00 -1,044
Fage 2,491 238 207 290 1,755
Patrick 8,170 £45 -19 3,582 3,282
Fitteylvania 14,383 1,378 114 E,B83 B,811
Powbatean 3,487 399 -92 1,845 1,336
Frince Edward 1,884 1.845 a2 1,482 -1,645
Prince Georga BB -2,218 174 1,458 1,272
Prince William B2 -148 31 383 -156
Pulaski 4,074 170 255 987 2,652
Rappahannack 1,221 -B41 52 1,628 642
Richmond Faval 837 e 1,178 166
Roanoke 2,971 747 459 -1-3:] 1,112
Rockbridge 3,37% -1,028 832 1,520 2,082
Rockingham 4,228 136 948 1.024 2.1
Auesel| 4,258 - 250 3.100 BOB
Seott B, 845 424 117 2,282 3,215
Shenandoah 5,321 341 205 1,347 3,428
smyth 1,240 -2,341 493 £29 2,263
Southampton -3,B93 1,768 141 -1,470 -4,332
Spatsylvania 3718 28 as 1,541 2112
Stafford 4,878 1,984 23 4,203 2,668
Suffelk 260 1,455 183 -1,464 118
Surry -451 1,821 58 801 -2,878
Sussex -24%5 1.082 106 -5E2 -8281
Tazewell 3,926 -- ]3] 1,730 2,130
Virginia Beash -845 342 21 -1,231 77
Warren -1,041 -480 3 am -Bo3
Washington 5,030 -827 -107 3,B78 2,185
Westmaoreland 1,813 1,672 71 537 -487
Wise -6,696 16 2B0 -2,225 -3.647
Wythe 2,923 -25 242 524 1,422
Yark 2,313 420 - 1,034 789

Total 248,344 52,860 11,450 BE, B0 9B, 384

* Avgrage net annusl grewth minus annual timber rarmovals,
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Tehla 52—Net annhual change' of sawtimber on timberland, by county and 2pecles group,

Virginia, 1292
All Yellow Ctbver Soft Hard
County specias pine seftwood hardwaod hardwood
TRausand board feet
Ascomack 18,717 10,243 - 3,480 3.014
Alpemarle 35,852 -216 1,185 6,372 28,611
Allsghany 23,543 3.220 2,428 2,660 168,394
Amelia 12,037 18,328 114 -1,184 -8,208
Ambearst 37,833 H,38B 3,368 16,710 9,380
Appomatiox 20,820 12,106 -454 7.598 1,741
Arlingtan - - - - -
Augusta 23,876 3.566 3,544 1.8 14,885
Hath 25,273 2,718 4,420 1.041 17,024
Bedford 37,4356 12,888 2E8 14,964 8,327
Eland 18,082 771 3,234 2,465 12,692
Batetourt 14,767 2.082 2,642 789 8,234
Brunswick 26,682 24,724 94 -7,368 0,202
Buchanan 28,863 g 2,328 7,875 18,660
Huckingham 24,601 15,331 184 6,632 7.575
Camphail 34,5396 3,183 .- 10,923 18,480
Caroline 1%,306 433 - 17,680 1,292
Carroll -£8 1,744 -8.038 3,801 2,338
Charles City 1,738 40 885 a9 294
Charlotta 16,735 8,630 -40 -3,382 10,487
Chasapaaks -6,202 -2,874 a8 -6,103 3,487
Chesterfield 1,81 -4.177 u 2,722 3,626
Clarke 9,272 - - 5,477 3,788
Craig 16,141 -25 2,623 432 12,211
Culpapear 17,831 3,041 28 6,125 8,437
Cumberland £,2680 -169 =341 2,600 3.17C
Dickanzon -2,823 1,880 572 -1,B07 -3.278
Dinwiddie 11,785 2,336 [-]:] 4,232 5170
Eszex -433 3,501 - 1,825 -5,889
Fairfax 4,871 732 388 1.862 2,001
Fauguier 20,620 =279 260 12,716 7.823
Floyd -28,987 -1.389 -22,811 -7,332 2,638
Fluvarna 9,881 -1.788 - £,080 5,800
Franklin 44 311 -2,830 -2,338 31,814 17,382
Frederlck 9,881 296 1.347 3,446 4,192
Giles 22,878 B8 1,284 &, 887 11,338
Gloucester 4,155 5,879 - -3,017 1,453
Goochland a1,1190 6,638 - 11,877 12,595
Graysan 18,177 283 12,261 3,828 2,79
Greena 18,518 4,274 3519 4,660 8,241
Greensvilla -2,087 -15,753 402 7,889 £,398
Halifax 18,823 18,118 43 -8,028 8,420
Hampton -7, 628 -6,333 - =281 -1.018
Hanover 2571 7,87 - 4,084 12,248
Hanrico 7,906 4,488 - 221 3,187
Hanry B,239 3,840 3,808 -4 BEY 2,287
Highland 20,281 868 3,148 1,158 14,983
Iele of Wight 30,820 -20,883 = -6,224 -4,713
James City 18,094 010 - 4,764 6,330
King and CQueen 14,438 18,672 489 1.410 -4,004
King Gaorge 168,154 283 140 1¢,871 4,380
King William -12,421 -218 - -7.850 -4,553
Continued
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Table 52 —HNeat annual change’ of sawtimber on timberland, by county and spacies group,

Virginia, 1992--Continued

All Yellow Othar Soft Hard
County species pine softwood hardwopd hardwoeod
Thousand beard feet

Lancastar 11.428 5,618 - 2,309 3,804
Lee 8.130 - 436 =18 B /554
Loudoun 11.244 -1,187 24 3,395 B, 842
Louisa 28,024 3,145 148 12,806 12,225
Lunanburg 5,289 22,168 350 11,182 -6,067
Madison 12,882 6,158 1,688 8,824 B,557
Mathaws 8,627 8,550 - 317 851
Mecklanburg 47,158 5,929 116 19,240 2t 185
Middiosax 2,314 3,241 - -4,399 3,472
Montgomary 18,564 4,009 7,824 3,737 3,924
Helson 40,726 2,262 2,315 20,027 18122
New Kent -1,379 -10,538 = 3,280 5,807
Newport News 2,381 1,578 - 771 34
MNarthampton 3,402 1,722 - <ok ] 1,071
Northumbarland -7,132 -1,363 - -444 -5,328
Nottoway -14,886 -23,3n - 5,780 2,645
Crange 8,750 3,858 584 5,261 -2,753
Page 12,242 1,486 3=1:4 1,787 8,361
Patrick 34,408 5,381 827 13,483 14,614
Pittsylvania 68,401 -5,230 405 26,628 34,598
Fowhatan 23,702 53 - 13,008 10,641
Princa Edvrard 4,345 3,738 13 2,204 -1.808
Prince Caorga 2,380 -B,237 1.035 4,832 4,980
Prince Willlam B.035 =163 386 3,688 1.212
FPulaszkl - 16,188 B0 1,082 3,044 11,382
Rappehannock g.848 -2,882 310 8,014 2,408
Richmaond 12,033 2 818 - 7,866 1,769
Rganoks 14,217 5,100 2777 -BO 6,420
Rockbridge 21,207 -B08 3,720 7,767 10,238
Rockingham 15,044 1,060 1,383 2,682 9,994
Russall 17,374 - -850 12,874 5,320
Soott 27,931 1,885 177 8,840 17,029
Shenandoah 22,328 3,234 1,348 2,781 14,893
Bmyth 14,608 -71.a72 2,047 5,714 14,720
Southampton -18,320 -687 1,308 -4, 688 -15,432
Sootaylvania 17,463 -226 173 7.261 §,B65
Stafford 23,772 -1.847 £S5 12,542 12,771
Suffolk -1,708 2,532 g7 -7.119 1,881
Surry -10,114 =542 309 1.034 -10,818
Suzsax -5,118 -7,169 678 -2,033 2,808
Tazewsll 13,980 - 107 7.863 5210
firginia Beach -4,138 =21 121 -4,770 784
Warren -BBZ -1,1582 421 341 -182
Washington 26,687 -4.816 918 19,821 11,710
Westmoreland 2,888 2,208 - 1,682 -1,880
Wlse -16,596 102 1,016 -2,897 -14,817
Wythe 18,512 -95 7,088 1.181 10,378
York 10,854 2,892 - 3,768 4,184

Total 1,267,073 178,563 58,023 421,685 593,802

T Averege rat annual growth minus annuel timber ramovals.
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Tabls 53—Green weight of forast biomass on timbarland, by county and specles group,

Virginia, 1982
Al Yallow QOther Soft Hard
County species pina softwoed hardwaed hardwosod
Hundred thousand pounds
Accomack 188,436 g8.834 g BB,825 40,968
Albemarls 550,886 #5017 18,808 122,480 336,468
Allaghary 485,008 41,412 16,493 48,080 379,023
Amelia 275,777 121,524 3,113 53,184 a7, 886
Amherst 438,842 BEE,.B88 22.M8 118,446 241,882
Appomattox 235,008 88,883 2,898 42,438 120,817
Arlington £ = = - -
Algusta 529,214 53,423 21,278 53,865 400,888
Bath 604,652 28,680 22,248 73,801 470,188
Bedford 564,852 103,736 8,262 162,861 290,503
Bland 388,237 11,666 25,058 93,419 228,205
Botetourt 480,588 33,266 21,269 107,268 318,787
Brunswick 461,843 188,574 4,338 163,411 157,820
Buchanan 502,646 169 17,2898 211,681 375,886
Buckingham 443,268 142,373 2,882 82,176 205,817
Campball 384,151 98,562 1,823 88,351 185,816
Larcline 470,658 147 755 7E7 143,008 178,048
Carroll 279,823 13,088 72,4862 48,543 144,730
Charlas City 183,772 58,500 8,630 66,162 71,481
Charlotte 370,642 148,881 5,585 78,328 137,848
Chesapeske 137,784 32,832 654 BB 9BC 38,218
Chesterfield 360,117 94,286 E27 93910 169,214
Clarke 98,581 o - 37.748 60,815
Craig 241,130 53,244 16,545 20,803 250,558
Culpspar 221,M7 45,032 2,541 62,762 111,682
Cumberland 206,862 58,843 1,889 51,808 84,411
Dickenson 336,822 13,796 8,320 92,784 220,842
Dinwiddie 378,746 146,861 2,566 €1,893 148,228
Essex 182,107 83,318 3&0 449,18B 79,234
Fairfax 185,865 8,493 2,814 45,480 138,982
Fauquier 364,656 49,482 7,733 51.885 215,545
Floyd 275,831 18,482 a0,321 73,358 122,510
Fluvanna 218,089 63,480 1.1B8 47,538 10EB,883
Frankiin 589,681 67,108 24,016 217,083 2R1,383
Fraderick 243,681 12,746 10,262 43,673 176,380
Giles 373,802 8,396 4,368 95 BOO 380,340
Gloucester 214,383 BE,665 272 BO,21E 80,285
Goochland 252,482 73,630 3,734 892,403 132,718
Grayson 345,775 7,358 86,321 74,668 198,207
Greene 133,900 25,812 1.841 38,881 67 086
Greansville 224,223 53,784 2,701 76,942 80,786
Halitax B77.384 184,477 8,794 168,811 227,512
Harmptan 18,653 - = B.,113 8,440
Hanower 329,763 48,370 B72 93,786 137,021
Henrica 108,838 26,028 288 28 644 54,870
Henry 277,448 106,909 17,878 50,513 102,648
Highland 450,751 1E.662 40,436 62,658 324,854
lsle of Wight 178,281 43,720 = 62,871 71,630
James City 181,774 38,216 368 34,773 20,428
King end Qusen 308,004 131,002 5,240 73,278 498,484
King George 163,108 18,641 1,717 #2,302 38,245
King William 180,058 88,286 2 47,178 66,321
Continued
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Table 53 —Green waight of farest blomass on timberlend, by county and apecles group,
Virginia, 1982--Continued

Al Yalfow Other Soft Hard
County specles pine softwood hardwood hardwood
Hundred thousand pounds

Lancaster 103,305 45,253 118 2E,418 32,818
Lee 2e8 664 - B.642 91,367 186,645
Loudeun 213,207 2.641 6.533 43,245 160,788
Louisa 427,013 95,020 6,874 26,502 228,817
Lunenburg 330,338 124178 3,B10 86,883 118,888
Madison 219,798 14 ,0E7 2,004 49016 148,722
Mathawe 72,871 44 337 333 13,928 15,272
Mecklenburg 539,928 107,654 8,075 163,270 AG2 887
Middiesex 105,124 40,641 438 28,340 25,708
Montgomery 282,725 29,638 37,081 38,2088 187,809
Malson 488,487 38,237 16,172 135,389 235,969
Mew Kent 211,807 64,888 - 58,727 87,184
Newport Maws 20,626 7.939 27 6.916 5,644
Nerthampton 81,311 25,814 -- 22,178 13,238
Merthumberland 103,349 28,088 - 33,9382 41,321
Mattowsy 208,900 85,888 823 B0, 462 71,110
Orange 216,638 44,487 769 53,208 113.872
Page 161,830 14,168 5 408 18,683 122,321
Patrick 392,837 35,401 13,935 147,067 195,434
Pittsylvania 802,473 201,480 3,698 248,200 352,086
Powhatan 241,986 36,720 1,108 77,728 126,438
Prince Edward 240,375 71,2208 2,103 64,247 102,726
Prince George 205,162 88,610 4,368 85,381 73,814
Frince William 330,032 42,320 3,381 51,018 133,242
Pulaski 230,917 8912 5,049 48,785 170,191
Rappahannock 154,815 3,848 1.623 68,313 80,231
Richmond 163.49% 40,470 152 87,160 E5, 710
Roanoke 210,765 32,528 17,317 23,386 137,633
Rockbridge 466,993 35822 22,924 71,087 337,188
Rockinghem 537,221 21,312 41,408 £9.078 48,435
Russell 351,196 808 49,178 113,728 228,684
Scott 641,525 13,490 5,144 196,198 326,685
Shenendsah 3684,81% 21,4086 13,822 51,846 287,541
Smyth 385,308 13,050 13.431 48,226 270,532
Southampton 447,088 152,187 12,842 176,837 111,113
Spotsylvania 382,987 123,462 2,818 141,138 165,548
Stafford 31¢,794 41,457 1,843 114,051 153,803
Suffolk 182,783 47 565 5,232 70,817 58,169
Surry 188,229 67,393 212 70,722 58002
Sussex 408,818 188,250 4,361 95 674 110,433
Tazawell 479,781 - 4,278 165,820 212,665
Virginia Beach 71,776 18,208 ana 33,034 18,624
Warran 102 ,B08 4,511 1,452 20,209 76,327
Washington 420,639 B,322 7.587 157,187 247,533
Westrmorsland 180,567 48,645 B4 46,484 £4,964
Visa 330,133 1.361 9,282 128,624 180,836
Whythe 273,687 16,662 25,021 28,128 209,865
York 34,903 20,202 = 33,132 41,569

Total 29,842,860 5,404,584 420,156 7,634,214 15,883,886
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