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Foreword 

This Resource Bulletln describes the principal findings of 
the sixth inventory of Virglnla's forest relources. Data 
on the extent, condition, and classification of foren land 
and associated timber volumes, growth, removals, and 
mortality are described and interpreted. Data on non- 
timber commodities associated wlth forests were also 
collected; evaluations of thase data are not included in 
this repon. 

The inventory of Virginia's forests, author~zad by the 
Forest and Rangeland Reneweble Resources Research 
Act of 1978, is pan of a contlnuin~ natlonwide under- 
taking by the USDA Forest Service. In the five South- 
eastern States (Florida, Georgia, Nonh Carolina. South 
Carolina, and Virginia), thesa surveys arm conducted by 
the Fore6t Inventory and Analysis (FIAI Work Unit of the 
Southeastern Fcrrsr Experiment Station, one o f  six FIA 
research units In the Unlted States. The primary objec- 
tive of these periodic appraisals is to develop and main- 
tain the resourcs information needed to  formulate sound 
torest policies and programs. More information is svall- 
able about Forest Service resource inventor~es (U.S. 
Department of Agriculture, Forest Senrlce 19921. 

Thr field inventory of Vlrgnia bepen in October 1990 
and was completed in Januarv 1902. Fivs previous 
curueys, completed in 1938, 1967. 1366, 1977, and 
1986, provlde ststlstics for measuring changes and 
trends ovsr a 62-year span. This anelysls focuses malnly 
on changes and trends in recent years and thsir 
Implications tor the future. 

Previously reported figures have been adjusted In some 
cases to provide the b86t estimate6 of change. Normally, 
such adjustments are necesssry to  compensate for 
Improvements in volume equstione, However, trsnds in 
timberland area since 1968, a9 shown in thls report, 
reflect a 0.9 percent upward adjustment In the screege 
of timberland for 1986. The adjusfmentr were confined 
to  the Northern Pledmont end Mountaln Survsv Units. 

Reviaions were necsssery due to the incomplete and 
poor quelity aerial photography available for ths 1986 
survey and to the asdociated difficulties in photo 
interpretation ~f land use. 

The cambinsd efforts of many people have gone Into this 
evaluation of Vlrginie's forest resources. Appreciation ia 
expressed io all Work Unit and Ststlon personnel who 
panicipated In ths field and offlce work. The South- 
eastsrn Station gratefully scknowledges the cooperation 
and assistance provided bv the Virginia Division of 
Forestry. Apprecletion is alEo eXDresSed for the 
excellent cooperation of  other publlc agencies, forest 
Industries, and private landowners in prnvlding informa- 
tion and allowing access to the sample locations. 

Tabular dsta included In FIA rgpnrta are designed to 
provide a comprehen3ive array of forest resourcs statis- 
tics, but additional data can be obtainsd for those who 
require more specialized information. A Forest Informa- 
tion Retrievsl service is svailable for custom compilation 
of forest resource date for any erea wlthin the South- 
eastern States. Data in e formst common to the four FIA 
units in the Eastern Unlted State3 (Eastwide Data Bassl 
ere al&o avellable [Hansen and others 1992). Cultom 
compilations of tabular data snd datasets fequird proces- 
sing fees; costs may range from leas than 8100 for a 
relatively simple retrieval to  several thausend dollars for 
s complex request that involves special programming. 
Although such requests are usurrlly sewiced promptly, 
attention to 9peciaI request$ is sometlmss delayed by 
our raguler duties. 

Information concerning any aspect of t h ~ s  survey may be 
obtained from! 

Forest Inventory and Analysis 
Sautheastern Forest Experiment Station 
P,O. BOX 2680 
Ashsville, NC 28802 
Phone: 704-257-4350 

Noel D. Cost 
Project Leader 
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Highlights 

Since the flfih inventory of Virglnta's forest 
resources was completed in 1986 - 

- brnberlend area has been rs/arively stable, dropping by 
only I percent or 122,000 acres .  Timberland area now 
totals 15 .4  million scres. Ths reduction in timberland 
area is 6maller than the 0.4 milllon acrs decline recorded 
between 1977 find 1900. The diversion of 386.000 
acres to nontlmber land uses was offsat by the addition 
of 244,000 acres of new timberland. 

ownership a f  timberlend by farmers contlnued to dmp, 
with sfl Bpercanr rsductlon ro 3.9 mill/un a c r m  since 
7986. Th16 reduction was considerebly smaller than that 
recorded in previous decades. In contrast, timberland 
owned by other indivldualr increased 4 percent to  0 . 6  
mllllon acrss and that owned by other corporate owners 
rose 20 percent to  over 1.5 mlllbon acres. Timberland 
owned by forest industries declined 18 percent and now 
totals 1 .0 mlllion acres. The drop in land controllad by 
forest industry represents the first recorded dacline In the 
State for this ordner category. Public agencies manaQe 
2.0 million acres of timbsrlsnd. 

timberland classifigd ss a p~neneplentstion Incronsed by 
25 percent to F. 5 rnillian acres, a result of incressad tree 
plsntlng on cutover forest I8nd and an agricultuml tend. 
In contrast, area In natural pine fell 15  percent to 1 .Q 
million acres. Trmberland ctasaified as oak-pine and 
hardwood forest types remafned  table at nearly 12.1 
million acres. 

volume o l  softwood growing stock increased from 6.3 
to 6.6 billmn cubic fee?, or by 6 percent. Most of the 
increase occurred in planted pine stands whers softwood 
volume rose 63 percent. Softwood growing-stock 
volume was up 8 percsnt to 4.8 billion cubic feet on 
nonindustrial private forest INIPFI land. Softwood volume 
remained stationary on forest industn, Land and increased 
by 5 percent on public forarm. Volume of softwood 
growlng stock increased in all survey units with the ex- 
ception of t h ~  Southern Mountains. Statewide, softwood 
volume increases occurred across all diameter classes, 
with the largest increases recorded In the 22-inch and 
larger size clasa. The inventory of 8oRwood growing 

stock includes 19.9 billlon board feet  of sawtimber. 

r volume of hera'w~od gm wlog stock increased from 
18.7 to 79.8 bitNon cubic feet  or by 6 petcent. This rate 
of increaae Is well below tho60 recorded In previous 
decades, nardwand Invantory increased on public find 
NlPF properties by 14 end 6 percent, respectively, vvh~le 
a drop o f  13 percent was measured on formst industv 
land. Small reductions contlnued in ths 6- and 8-lnch 
diameter classes, while moderate increases were 
recorded In the 10-inch and larger clesses. Hardwood 
arowlnpateck volume lncrsased in esch roglon, ranging 
from a low of 1 percant in the Coestal Plain to a high of 
10 percent in the Nonhern Piedmont. The inventory of 
hardwood growing stock inclbdee 80.4 billion board feet 
of herdwood eawtimber. 

eveagu net ennuel gmwth of softwood growing stock 
Increased bv 38 percsnt to 37 7 million cubic feet per 
year. Softwood net growth now exceeds rernovsls by 25 
percent. Softwood growth lncreasod iv ell ownership 
categories. The principal feesan for the recent escalation 
in softwood growth is the Increasing number of pine 
plantations reaching merchantabls size. 

average net moue1 gmwrh o f  hsrdwoads declined 7 
percant to 531 m/Nion cubic het .  Hardwood growth stlll 
exceeds ramovals by 53 percent, but this margin of 
growth over removals has narrowsd considsrably. De- 
clines in hardwood growth occurred in all reaions and 
across sll ownership categories. Declines In hardwood 
growth are primarily anr~buted to rising removal rates 
and Increasing levels o f  hardwood mortality. 

annual nmovals of softwood gro wing smck incmased 
23 percent percentroom 206 fo 253 million cubic feet. On NlPF 
land, softwood removals rose 20 percent to  168 million 
cubic feet and on forest industry land ~ncreassd 16 per- 
cent to 70 million cubic feet. Softwood growing-stock 
removals more thau doubted on public Isnd. Ptne planta- 
t idm supplied ovsr 18 percent of total $oftwood remov- 
als, Hardwood growing-stock removals were up 27 pec- 
cent from 274 to 346 m~lllon cubic feet annually. On 
NlPF land, hardwood rernovala increased 36 percent to 
257 million cubic feet nnd accounted lor 83 percent of 
the total hardwood rernovala. Hardw~od removals were 
up 41 percent on public land but fell needy 18 percent 
on forest industry lend. 

MtEl annual output of ttrnber products increased I3 
percenr, averaging 666 million cubic feet annu~lb. 
About 85 percent of the output waa roundwood, wlth 
the remaining 15 percent from plant byproducts. Pulp- 
wood and sawlog production each accounted for 37 per- 
cent of total production. Veneer logs made up 2 per- 
cent, other misc~llmneous products 8 percent, and 
domestic fuelwood the ramaining 10 percent of total 
OUtUUt. 



successful ulegeneratiun uvereged about 201,DUQ ucms 
snrruetly, exceeding the are6 harvested by 8 percent. 
Acreape of new pine establjshment surpasssd the 
53.000 acres of pine stands harvested end retained In 
timberland by 9 percent. 1-lowever, divsrsiona of pine 
land to nonforest end resulted in a amell net decline in 
the totsl amount of pins acreage. The Increase in totsl 
pine regensration is solely anrlbutable to new pine 
stands originating from plantlng efforts. Tha annual rate 
of oak-pine regenerstion exceeded the 25.000 ecres of 
harvested oak-pine stands by 86 percent. Stawwlde, 
nearly 98,000 acres of hardwood stands were har- 
vested, whereas some 86.000 ecrea of new hardwood 
stands were regenerated. 

bsttermsfie~ement of rhe hardwood resource is 
vhwed us the mas? significant opponuniry to enhance 
futufe tlmber supplies. Continuing increeaes in over- 
mature and substantial acreage in poorly stocked hard- 
wood btandr will eventuelly detract from prorpective 
auppller. The current sge structure of Virginia's sof t -  
wood resource sugpests ample supply for the immediate 
future because intensive re~eneration efforts have been 
undertaken over the past three decadea. Plne sawtimber 
supplies for the future sre somewhat questionable be- 
cause a number of older, natural pine stands are being 
replaced by younger, plented pine stands. However, 
recent increases in commercial thinning of plantations 
coupled with changes in wood-processing technology 
may alleviete this situation. 





Forest Trends 

Background and Geography Land Use Trends 

Vlrplnla's bobndafies encornpess 26.4 mi[[ion acres of 
land and neerty 0.7 m[llion screr of inland water (large 
lakes, rivers. and resewoiml. About 16.0 million ncres, 
or 63 percent. of the land area Is covered by forssts. 
More than 1 5 . 4  million acres of thla forested area is 
clssaified as timberlsnd. Nearly all tho remalnlng half 
mllllon acres are categorized a s  reserved timberland, 
such aa wllderneas, parks, and historic sites, where 
commercial tlmber harveBting la prohibited by statutes or 
edminiatrative regulations. Only 47.000 acres of Vir- 
ginia's timberland arsa is ~IaSSifiad as woodland. This 
woodland ecreage ~eneralty conrihta of forest erees 
incapable of commercial timber production becsuse of 
adverss sits conditions. Examples of woodland ece rock 
outcrops, poorly drained pocosins, and harsh coastal 
envlranments. 

Virginia's forests occupy a dlvenlty of physiographic 
conditions, ranging from deep swamps in the east to 
rolllng hills in the centrsl region to rugged mountains in 
tha west. Becsuse of these basic gaographic differences. 
the StaM is divided Into Survey Units to fscilitatr the 
inventory and reporting proceaa. Five Survey Units are 
reco~nized: Coastal Plain, Southern Piedmont, Northern 
Piudrnont, Northern Mountains, and Southern Mountains 
(fig. 11, (Any refsrence to the Piedmont reflion includes 
the Southern and Northern Piedmont Surtey Unlta, snd 
any rsfsrsnce t o  the mountain region includes the South- 
em and Northsrn Mountain Survey Units,) The Southern 
Piedmont is the most heavily forested rsgion, with mom . 
than two-thirds of the total land erea in timberland, The 
Northern Pledmont has the smallest proportion (56 psr. 
cantl of land area in trmberlend, prtmarily because large 
areas are dominated by urban devalopment In the ndrth- 
ern half of the Survey Unit. 

Since the 1 BE6 inventory of Virginia, the area of timber- 
land dacllned by less than 1 percent. or 122.000 acres. 
to 15.4 million acms [table 11. This reduction has moder- 
ated considsrablv compared to  tho 0.4 mlllion-mcre da- 
cllne that occurred between 1977 and 1988 lBechtold 
and others 1987). Tha net loss of timberland reported in 
19BB was the f h t  docurnentsd decline in the State. 
Incrmasss in prevlous decades resultsd whsn h~gh rates 
of natural seeding and tree plnntlng on abandoned ngri- 
cultural land outpaced retss of timberland lost to  urban 
devslopment. Small declines occurred in aft Survey Units. 
o ~ c s p t  the Southern Mountains, whars the erea of tlm- 
berland rernainsd stable. Almost 83 percant of the de- 
cline was recorded in the Coastal Plain and Northern 
Piedmont reglons. The net reduction iq 1392 was the 
result of land use chenges on more than 810,000 acres. 
The divarsion of 365,000 acre6 to nontlmber lsnd uses 
was offset by the addition of 244,000 acres of new 
timberland. 

Losaes to urban devetopment and other user totaled 
222,000 acres, or 01 percent of all diversions. This 
cateuory includes residential and Industrial development, 
roads and highways, utility rights-of-ways, and many 
other uses where the land generally never reverts bsck to 
tlmberiand. The Coastal Plaiv and the hrav~ly populated 
Nonhern Pledmont accounted for the major~ty of tlmbef- 
land clearing for urban land uses, Residential devefop- 
rnent accounted for over one-half of the divsrsions to  
urban use. Whether the rate of urban development at 
the expense of timbarland area will decrease or increese 
depends on many complex factors, such as population 
growth, housing start$, and economic condltlons on local 
and netlonal levels. 

Tabla I-Changes In arm of tfmbsrland, by Survey Unlt. Vlrglnla, 1988-1992 

Chanses 
Area oF 

tirnbnrland ~n -  Additions from- Diversions t o -  

Other Other Urban 
Net Total forest Total torest Apri- and 

Survdv Unlt 198-5 1992 chense aeln Nonforeet land lose lend culture other Wster 

Coeetel Pleln 3.773.9 3.702.3 -71.6 51.5  49.7 1.8 123.1 3.2 18.2 100.5 3.2 
Southern Piedmont 3,783.6 3.778.3 -5 .3  89 .4  68.4 -- 74.7 12.6 38.9 23.3 -- 
Nonhem Pledmont 2.485.0 2,426.8 -38.4 34.2 34 .1  0.1 72.6 6.7 8.1 80.8 -- 
Northam Mountains 2,554.7 2.536.8 -17.9 27.5 1 2  8 14.7 45 .4  43 3 0 . 7  1 .4  -- 
Snuthsrp Moyntalns 2,992.5 3,003.6 + 11.1 E l  E 66.3 2.3 50.5 1 0 13 5 3 6 . 0  -- 

State 15,509.7 15,447.6 -122.1 244.2 226.3 18.9 366.3 16 .7  76.4 222.0 3.2 



Over 75.000 acres of timberland were convertsd to 
agricultural uses. Tha annuel average of agricultural 
cleering apparently peaked during the period betwsen 
1977 and 1986 a t  over 32,000 acres. Since 1986, 
timberland clearing for agricultural purposes averaged 
over 12,000 acres per yeer Agriculture eccountad lor 
one-fifth of a11 timberland clearlng. Cropland sxpsnslon at 
the expense of  tlmberlsnd acreagk! waa most prevalent in 
the Southern Piedmont-thls region was responsible for 
over 50 percent of timberland lost to apriculturel uses. 
Forest classificetion changes ware responsible for neartv 
all remaining divsrsions, Most reclassification occurred in 
the Northern Mountains, vvhere reassignment of timber- 
land to a reserved status on the Georae Waahington end 
Jeffereon National Forests was the primary reason for 
this region's reduction in timberland area. 

The additlon of new tlmberlsnd resulting from nature1 
reversion and tree plantins on former nonfomst land 
accounted for 82 percent of the total area added to  the 
timberland bsse and presently totals 225,000 acres. In 
1B66, the area of new tlmberlend orlc~nating from 
planted and natural reverelons totaled 649,000 ecrer, 
and has been steadily decfining from one survey period 
to the next. The cdnt~nuing decllne of this new timber- 
land source may indicate an increase in the smount of 
agricultural land being converted to an urban land use. 

Tlrnbsrland Area by Ownership 

The area of timberland in NlPF ownership lncrsased 2 
percent to 11  .B  million acres since 1986 Ifig. 21. Virtu- 
ally all the net gain o f  timberland in the State was con- 
fined to this owner group. The farmats, privare corpora- 
tions, snd other private individuals who maka up thll 
ownbrshlp category collectivelv control 77 percent of the 
timbsrland area in Virginia. The relatively small net 
ipcrease of NlPF acreage masks substantial changss 
occurrina wlthln tha NlPF cetepow. Farmsr-owned tim- 
berland declined by 341,000 acres, or 8 percent, t o  3.9 
million acres. Even though this decline is considerably 
less severe thsn ths 32-percnnt decllne 0 b l e ~ e d  in 
1986, it continuea a trend observed throughout the 
Southeeat for over three decades. Since 1860, the area 
of timberland held by farmers hss dwindled from the 
State'k highest recorded totel of 10.7 million acres to  
the current level of 3.5 million acres. A large share of 
this loss is sssoclatsd with farm Incorporation end 
changes In occupation that result in reclassification to  
other ownerahipe. The clearlng of forest land for a(1rlcul- 
tural purposes alro ruduced farmer-owned timberland. 
Over 66 percsnt of all timberland held by farmers Is 
located in the Coastal P[eln and Southern Piedmont. 
where ~t droppsd 6 and 7 percent, respeaively, Elre- 
where in the State, farmer-owned timberlsnd dropped by 

Million acres 
7 ,  

" 
Farmer Other Other Forest Natlanal Other 

corporate individual industry forest public 

Figure >-Area of timberland by ownership class. 1977, 1 SBB. and 1992. 



12, 6, and 10 percent In the Northern Piedmont, South- 
em Mountain. and Northern Mountain Survey Units, 
rsspsctiwely. 

Timberland held by other individuals increased 4 percent 
from 6.2 to slrnost 6.6 million acres. The mher Indlvld- 
ual group remains the larsest sing16 owner category in 
Virgin10 wlth 42 percsnt ~f the timberland area. This 
cllverse Owner group consists of individual ownem, nuch 
aa ratlred penons, prdessionsl peopls, and a variety of 
blus- and whlts-collar workers. The highly urbenized 
Northern Piedmont reglon contalns the highest proportioq 
of uihar individual owners. Other corporate ownen regis- 
tered tha lsrgest increase of any single owner group. 
rlslng 20 percent to  over 1.6 million acres of timberland. 
Corporate owners now control 10 pertent of timberland 
In Virglnia. 

Companles that menufacture forest producta (forest 
industry) currently awn or lease some 1 .8  mllllon acres, 
or slightly more than 10 percent of the timberland m 
Virginia. Industry holdings have declined by 298,000 
acres. or 16 percent ajnce 1988. The drop in land con- 
trolled by forest industry reprerents ths first recorded 

decline by thls owner group in Viminis sftar steadily 
increasing alnce 1959. Tlmber cbmpeny disposal of 
extensive tracts of timberland to prlvate corporatlons end 
other Individual landownsrs appears to be the primav 
reeson for this reduction. Nearly 83 percent of the land 
controlled by forest industry is concentrated in the 
Coastal Plain and Southern Pladmant, the regions most 
intensively managed for timber production In the Stata. 

Since 1980, tlmberland held by publlc epencies hss 
remained relatively stable, and now accounts for 13 per- 
cent of the timberland area in Virginia. This proportion 
varies from a law of  4 percant in the Coastal Plain t o  41 
percent In the Northern Mountains where t h e  George 
Washington and Jefferson Natlonel Forests are Ioceted. 
Other large Federal holdings include the (Iuantico, A.P. 
Hill, and Camp Picken military reservatione. Colleetwely 
the State, counties, and municipalities control one-flfth 
of ths publicly owned timberland. The Stats forests of 
Pocahontas. Prince Edward Galllon. Cumberland. end 
Buekingham-Appomanor account for most of the State- 
owned timberland, 



I'Irnberland Area by Broad Management Class 

Since 19.36, the area of timberlend classlfled as planted 
pins ~ncressed by 26 percent. from 1.2 to 1.6 million 
acres (fig. 31. Over 95 percent, or 285,000 ecres, of 
this increase occurrec in the Coastal Plain and Southern 
P~edmont rogions. Gains in pine plantation acreage were 
evident In all ownerships. On NlPF land, plantation acre- 
age jumped 49 psrcent from 0.5 t o  0.8 mlllion ecree. A 
largo share of this incroaae Is the consequence of land 
exchanges from forest industry to the NlPF category. 
However, enhanced regeneration e f f o n ~  following hsr- 
vest and continued plantlng of abendorred agricultural 
land contributed t o  the Increase In artifidally r~ane ra ted  
acreage on NlPF land. Currently, planted plne acreage 
now accounts for 44 percent of all pine atands in the 
State. 

the establishment of planted pine stands over extensive 
areas af Virginia hap been one of the most aiqn~ficant 
develapments ta impact the State's forest resource. Pine 
reforestation efforts have greetly Intensified over the lest 
16 years in Virginia-the currem level of planted acreage 
Is more than twice ths total recorded in 1877 (Knight 
and McClure 19771. The recent increase follows a 77- 
percent Jump in planted acteape that occurred in tho 
1977-88 period. The rapid upturn in pins plantation 
establlnhment reflects the efforts of the Virginla Division 
of Forestry, forest industry, end the success of a varier,' 
of incsntive pro~rama to  enhance the quallty and praduc- 
tlvity of Vlrpinia's forests. 

Million oeres 

In contrast to the large buildup in planted pine acreege, 
area in natural pine atands fell 15 percent to 1.9 million 
acres since 1988. This decrease, coupled with the 
lncreaae In pine plantations, stabilized total plne-type 
acreage, in contrast to the steady declines rsgistered 
since the first survey of Virglnla in 1940. Pine stands 
now occupy 3.4 milllon acres. or 22 percent, of Vir- 
ginia's timberland. Over two-thirds of all pine stands are 
controlled by NlPF ownsrs: 25 percent ars on forest 
~ndustry land; end t h ~  rsmaining 7 percent are mana~ed 
by public agencies. 

Loblolly pine, at  2.0 million ecms, is the dominant pine 
type in the Stats, accounting for 60 percent of the total 
pine-type ecreage. The 27-percent Jump in loblolly pine 
plantations i r  raspansible for nearly all the increase in 
planted pine ecreage, cleerly indicating the preference 
for thls species for ertiflcial rmgeneration. As )oblolly pine 
contlnues t o  assume dominance in the Pledmont and 
Cbaaal PlsTn, Virginle and shortleuf plne, the other major 
plns types In these regions, declined. In  1940. Virginin 
plne covered soma 2.0 mllllon acres. an area roughly 
squivelent to  that presently occupled by loblolly pine. 

Currently, rrcreaao in Viralnia pins totals only 803,000 
acres, down 23 percent from 1986. Shortlesf plne has 
also experienced a similar fall over the eame time #pan, 
The present total of 118.000 acres o i  shortleaf plne 
type is down 19 percent from the previous survey, and 
covers only 8 percent 0.f its former range in 1940. In 

Year 

F~gure 3-Aree of timberland in plne plantation. oak-plne. nstural pine. 
and hardwood stand types, 1977. 1988. and 1882. 



contrsat, the white pine-hemlock type-the dominant 
pine type in the Mountain reg~on-increasad by 16 per- 
cent to 21 7.000 acres. 

Oak-pine stands have increased by 241,000 acres to 
1.9 million acres, reverging the decline that occurred 
between 1877 and 1986 (fia. 31. These mixed stands. 
where plne constitute 26 to 50 percent of all live tree 
stocklng, make up 13 percent of all timberland In the 
State. Almost 288.000 acres of the totsl oak-plne 
acreage show some evidence of plantlng or seeding. If 
the hsrdwood component is  controlled. many of these 
acres should reenter the pine type classification, and 
subsequently contribute to the werall increass in planted 
pine area. 

Hardwood forest types remdln the predominant cover 
type In tho Stnts. The upland and bottomland hardwood 
types combined constitute almost two-thirds of tha tim- 
berland area in Virginis. Thls proportion of foreat cover in 
hardwoods surpessea that of any other atate in the 
Southeast. Upland hardwood forest types hsve dropped 
4 percent to  9.6 million acres and are by far, the most 
dominant forest type Ihg. 3) ,  Red and whlte oaks and 
yellow-poplar are The principal species that comprise the 
dlverss upland hsrdwood type, 

Many complex feetare affect the net gains and losses by 
forest cover types and menagement classes. Trsnsltary 
shifts in and out of the oak-plns forest type In tha a& 
sence of man-caused and natural disturbance was a sig- 
nificant factor tor acreaae exchange amona the types. 
Transfers t o  and from the oak-pine type are more com- 
mon than for the pine and hardwood Qpes because the 
range of pine stocking to hardwood Is narrow. Clearing 
of timberland to nonforest land uses was another reason 
for the net reduction of natural plns and hardwood 
stands, Hsrvesting and the subsequunt establ~ahrnent 
of new pine plantations resulted in loss of natural pine 
area and some reduction In hardwood stends, However, 
the encroachment of hardwoods on harvested ~s tu re l  
pine stends contributed t o  additional acreage in youno 
oak-plne stands and some of the hardwood types. In 
Virginiu snd much of the Southeast, hardwoods typicelly 
assume dominance rapidly on hsrvested pine stands 
unlesq measures are taksn to control the hardwood 
component. 

Nearly 81.000 acres of new pine stands were added as 
the result of tree planting nnd natursl revsraion on for- 
mer agriculture lend, Pins snd oak-pine stsnds ac- 
counted for SO percent of ~ lan ted reversions, while 
hardwood forest types accounted for the highest propor- 
tion of netucally regensrated acreage. 

Sof twood Inventory 

Volume of softwood growing stock on timbertand In 
V~rgipie increased by d percent from 8.3 to  6.6 billion 
cubic feet during the 1988-92 psriod. Tho recsnt expan- 
sion of softwood inventory follow3 a 5-percent increase 
measured during the 1977-86 period (Bechtold and 
others 1987). Softwoods currently account for 25 per- 
cent of the aggregate growing-atock inventory In VIP 
ginla. With the exception of a 4-percent decline In the 
Southern Mountains, softwood volumn increased in each 
of the other four SUN~Y Unit6 [ f i ~ ,  41. Tho Coustal Plsin 
and Southern P~edmont combined contain two-thirds of 
the softwood volume snd accounted for 75 percent of 
the increase. Volume of softwo6ds was up B percent in 
the NbRhern Piedmont and 8 percent in ths Northern 
Mounta~ns. 

The buildup Of the Softwbbd growing-Stock InVentOW 
has occurred because sccelerated rstes of planted plne 
growth have outpaced the leva1 of softwood removals, 
Softwood volume in pine plsntationr increased by 567 
mllllon cubic feet, or by 63 percent, more than offsstting 
a rsduction of 300 million cubic feet in netural pine 
stands, Oak-pins stands showed e 1 3-percent increese 
in softwood growing stock, whils hsrdwood stands 
showed no change. There changea In volume of volume 
of softwood growlng stock have changed the dlstribu- 
tlon of softwood Inveptory by broad rnanagamsnt class 
slnce 1968, when I 4  percent of the softwood growing- 
stock inventory was contained in pine plantations. Cur- 
rently, planted pine stand6 account for a b ~ u t  22 percent 
of the softwovd inventory. This figure will probably con- 
tinue t b  rlhe BS the number of  pine stems on extensive 
areaa of recently eetablishsd pine plantations approach 
merchantable size. 

By ownership. 89 percent of the increase In softwood 
growing-stock volume occurred on NlPF land. where 
softwood volume was up B percent to 4.8 billion cubic 
feet. The ecqulsit~on of forest industry timberland by the 





zorporate owner group was primarily responsible for the 
ncreess of softwood Inventory in this ownership cate- 
jorv. Meanwhlle, softwood volume remained stable on 
and controlled by forest industry. A drop of 76 mllllon 
:ubic feet on industry lend i n  the Coaatet Plaln was off- 
;st bv an increase of 77 million cublc feet in the Pied- 
mont. The remalnlng Increase in softwood growing stock 
occurred on public land, where a 5-percent jump in soft- 
wood vblume pushed the inventory t o  721 million cubic 
feet. 

The 8- and 10-inch diameter classes csntinus to cbntsin 
the most softwood volume in Virginia, sccountinq for 41 
percent of the softwood invsntorv (fig. 61. Incresses 
were msesured in 811 diameter classea, ranging from 
under 7 percent In the 1C1nch class to 30 percent in the 
22-inch end larger clars. The most pronounced changs 
in softwood volume occurred in the 12-inch class, where 
the current increase bf 10 percent rsverssd a &percent 
decline in 1986. The raw of volume increase in the 18- 
and 18.inch class has moderated compared to the msa- 
nitude recorded in the previous inventory. A 38-percent 
imreasa In annual softwood removals in these rfze clas- 
ses reflected the continuing liquidation of older natural 
pine stands and influenced the slowdown. Nsvsrthsless, 
softwood growing-stock volume continues to increase in 
the largest size clsssea-the volume of softwoods in 
trees 20 inches and larger Increased by 29 parcent. 
Reasons for the contlnulnu expansion of volume in these 
size classes are uncerrain. Perhaps a ~ i n g  stands of large- 
diameter plnes remain on smsll ownership trects that. 
kcsuse of their size, are uneconomlcal to harvest. Or 
possibly, a rvbstantinl quantiw of  oftw wood voluma in 
large trees in older, predomlnently hardwood stands 
occur on sites with conditlons too adverss for hsmesting 
purposes. As the softwood resource continues to  build- 
up in thasa larger trees, the need to monitor this trend 
will intensify. 

F i ~ v r e  5-Volume of softwood growing stock by tres 
d.b.h. class, 1977, 1986, and 1992. 

Loblolly plne remains by far ths most domlnent species 
in the Stete In terms of so f tw~od  growing-stock volume. 
It is elmost exclusively the apacies used In pine planta- 
tions and also sccbunts for ths greeteat proponlon of 
softwood volume In natural pins stands. Volume of l o b  
lollv pine has Increased by 18 percent since 1986 Ifig. 61 
and currently totat6 3.0 billion cubic feet. Nearly 71 per- 
cent of the loblolly volume is concentreted in the Coastal 
Plain, but most of the volume increese waa attributable 
to a 4&percsnt jump in the Southern Plsdmont. Loblolly 
pins grows well on a varlsty of sites and is thn most 
favored southern yellow pins species for planting. I t  16  

repldly assuming dominants on many sites formally 
occupied by natural stands of Virginla and shortleaf pine, 

Figura 6-Volume of softwood growing stock by species 
betwean 1880 end 1992, 

Second to l~b lo l l y  pine in abundance, Vlrginra pine fell 5 
percent t o  1.8 billion cubic feat. Eastern white pine, the 
prsdominant softwood spucies in the Mountain region, 
rose 13 percent to 663 million cub~c feet. Volums of 
shortleaf pins dropped 12 percent to 479 million cubic 
feet, Shortleaf plne has been daclinihg steadlly through- 
out the Snutheest because efforts to regenerate stands 
of this speclea have been limited. Volume of most other 
yellow plne and other softwood species increased durlng 
the latsst remeesursment perlod. 

The Inventory of softwood growing stock included 18.9 
bil[lon board feet of sawtimber-nn 0-percent Increase 
since 1986. Neerly 42 percent of softwood sawtimber is 
Located in the Coa6tal Plain, 23 percent is in tha South- 
ern Piudmont, and 35 percent is equally distributed 
among the other three survey unit$. Volume of softwood 
sawtimber war up by 3 percem in the Coastsl Plain. 
while 18-percent incresses were recordsd in both the 
Southern Piedmont and Northrrq Mounta~ns. By owner- 
ship. almost 74 percent of softwood sawtlmber is on 
NlPF land, T3 percent is on forest ~ndustry land, and 6 
percent is on public land. 



Hardwood Inventory 

The Inventory of hardwood orowing stock cont~nusd to 
rise during the 1988-92 period, but thla rate of incrsese 
appears to be slowing when compared to previous de- 
cades. Hardwood volume mae from 18.7 billion cubic 
feet in 1986 t o  19.8 billlon cubic feet in 16'82, an In- 
creass of 6 percent. In comparison, hardwood volume 
rose 25 percsnt between 1968 and 1977 and 11 per- 
cent between 1077 a ~ d  1986. lncreaesd rates of hmrd- 
wood removals and reducBd hardwood growth retes 
during the latest rameesurement period contributed to 
the smaller overall increese in hardwood inventow. 

Hardwood currently constitutes 75 percent of the total 
Inventory of arowlng stock in Virginia. By ownership, 
NlPF owners controlled 79 percsnt of hardwood inven- 
tories, public owners managad 1 B percent, and forest 
industries controlled the remainlng 5 percent. Volume of 
hardwood growing stock rose by 14 percent on public 
land and B percent on NlPF land. In contrast, hardwood 
volume fell by 13 psrcent on land controllnd by forest 
industby. Hardwood growlng stock increased in all aur- 
vsy unlts, ranging from a low of under 1 pwcent In tha 
Coastel Plaln to  a high of 10 percent in the Ndnhern 

Piedmont (fig. 71. Increases of 16 and 18 percent re- 
corded In the Southern Predmont and Southern Moun- 
tains in 1955 have slowed to increases of 8 and 5 per- 
cent, respectively. Although the hardwood inventory Is 
fairly svsnly dtstributed emong all survey unita, the pro- 
portion of hardwood inventow varies from 60 percent in 
the Cosstal Plain region to nearly 89 percent In the 
Southern Mountain region. 

Concurrent with the recent slowdown In the buildup of 
hardwood Inventory, changes In volume by tree size 
have moderated when compared to figures recorded 
aince the 1977-88 perlod IBechtold snd Other6 1987). 
Smell reductions cant~nued in the 8- and 5-inch diameter 
claaees while increases occurred In the 1 @inch and 
larger size classes Ifig. 8). The rate of inventory buildup 
In the upper diameter categories was correlated with tree 
size, lncrsases began at less than 1 percent in the 
10-inch class and gradually rose to 22 percent for the 
20-inch and larger classes. 

The slowdown in volume accumulation by hardwaod 
tree slze was driven by the recant upturn in the rate of 
hardwood remavels. Increases in the annual rernnvels 
of hardwood growlnp stock occurred in all diameter 
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Figure 8-Volume of hardwood ~ row ina  stock by tree d.b,h. clese, 1977. 1986, snd 1992. 

classes, ranglng from 10 percent in the 1 ?.-inch class to  
58 psrcent In ths 21-29-inch class. The sustained build- 
up in the larger-slzed hardwoods appears to Indlcatu sn 
aging resource that is skewlng the volume distribution 
towatd bigger trees. Contributing heavily towards thia 
trend are vsriour limitatlons affecting the ava~lability of 
hardwaod volume. Factors such as year-round water in 
stands, limlted access, low volume per acre, steep 
elopes, undesirable speci~s mlx, and dlfficult operability 
rertrlct extensive harvesting of hardwoods. In addition to 

these physlcal factors. Landowner intentions, watlands 
lagislatian, and social attitudes affect the utilization of 
this resource. 

Most of the major hardwood spsciss and species Qroups 
have lncroasad In volume alnce 1988 Wg. 91. Coltec- 
tively. the vsrlous oak species account for 4 9  percent of 
the total herdwood volume. The cornposits valume of 
the select whits and red oaks rose by 191 milllon cubic 
feet to 4.4 billion cubic feet, an Increase of 5 percsnt. 

Salect whits o a k s  

Other red oaks 

Chestnut oaks 

Soft mop!e i 
Selad red o a k s  I 
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6 I 

Swestgum l9SZ 
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Figure 9-Volume of hsrdwood growing stock by species between 1 Ba8 and 1992. 





Foreat Biomaas Net Annual Growth 

Estimates of growing-stock and sawtimber volume have Slnee the prevlous perlod 11977-851. net snnual growth 
been the customary measures of timber inventow. How- for all species of growlng-stock trees has Increeaed from 
ever, as timber utilization continuss to  improve and the 602 [Bechtold and others 18871 to 840 milllon cubic 
demand far wood ~hlp-related ptoducta mscblstbs, the feet, or by 6 percent. Softwood net annual growth was 
total quantiw of wood and bark Is galnlng recognition ss up 38 percent to 317 million cubic feet, while hardwood 
an important eource of flber. Cumulatively, the above- net annual growth dropped 7 percent to  531 million 
ground volume of all live trees totals 38.4 billion cubic cubic feet. 
feet-49 percent more volume than growing stock (epp. 
table 231. Thia biomass, which equates to  1 . 6  bllllon Coincident with the upwsrd trend in softwood growth, 
tons, includes conventional growing-stock volume, sap- snnual removels of softwood grawlnq stock Increased 
ling volurns, and volumn contained in stumps, tops, and 22 percent to 253 million cubic feet during the latest 
Ilmbs. period (fig. 101. Despite the recent escalation in the 

removal rate for softwoods, ths present growth to  re- 
A number of economically related factors aifect the rnovals ratio of over 1.25 to 1 marks the highest re- 
feasibil~ty of ut~l~zlnf l  the total Inventoq. Contlnulng corded softwood growth surplus in Virglnta. Thls pres- 
advances in timber harvesting equipment and practices. ent ratio is slao hlgher then that lndlcated by the most 
such ss whols-tree chipping, have greatly facilitated the recent inventoriss of the remaining four aoutheaetern 
removal of the total biomass in stands. Over the past States. In contrast, the gap between hardwood growth 
remeasurement period In Virglnle, harvastsd stands had to removals has narrowed considerably when compared 
a residual standlng Inventow averafllng 18 tons per acre. to previous surveys. While hsrdwood growth has de- 
This avaraga ranged from over 4 tons per acre for har- dined, rsmovsls have increesed by 27 percent to  346 
vested pine plantstions to 23 tons per acre for harvested mllllon cubic feet. The ratlo of hardwood growth to 
upland hardwood stends. These vatues do not include removals has pone from 2.09 to 1 in the 1977-85 sur- 
snother potential source of fiber-that volume of trees vey period, to 1.53 to 1 in ths 196B-91 survsy psriod. 
k~lled due to  logging but not rernovmd for products such 
as logging reeldues and IopgfnQ slash. The rspid development of pine plantelions Irr Vitoinis hss 

been the prlmsry reason tor the recent sscalatlon In 
annual growth rates for softwoods. Net annual growth 
of softwoods concentrated in planted stands more than 

Million cubic feet 

1966- 1977- 1986- 1966- 1977- 1986- 1966-1977-1486- 
1976 1985 1991 1976 1985 1991 1976 1985 1991 

Rrrnwascrernwnt period 

ti11 cnnual growth Annunl rsmouals 

Flgure 1 0-Auefaga net snhual growth end annual timber removals of saftwaod 
growing stock by ownsrshlp class. 1988-1 970, 1877.1 906, and 1885-1991. 



doubled during the latest pariod, rising from 71 fo 145 
million cubic feet. Tha Sautharn Pisdmont and thn 
12-county srea south of t h e  James River in the Constal 
Plaln, two reglona that contaln exrenulvs forsst Industry 
holding6 dominated by pine plantations, accounted for 
64 percent of the increase in  oftw wood growth. Many of 
thass stands were astablishsd in ths late 1970's and 
early 1980's and hsve how proQresred into these ege 
classes characterized by hlgher levels af lngrowth and 
accelerated volums accumulation of survlvor trees. 

The boost In softwood net provnh occurred in all survey 
unlta except the Southern Mountains, where growth 
dropped 9 percent (fig. 11). Softwood growtk increases 
ranged from 1 5  percent in the Northern Mountains to  59 
percent in the Southern Piedmont. Since 1966, soft- 
wood growth-to-removal reletionships heve bean positive 
with the exception of the Coastal Plein where removals 
slightly exceeded growth during the 1988-76 and 
1977-85 periods. Maturing pine plsntatians on forest 
industry land contributed to the current growth-to- 
removal ratio of 1 . I  0 to 1 In this reglon. The recent 
surge in p len tb t i~n  growth also Improved the ratlos In 
the Northern and Southern Piedmont to 1.39 to 1 and 
1.27 to I ,  respectively. The only region to experience an 
ovsrcut of the softwood resource was the Southern 
Mountain6 where a substantial jump in softwood remov- 
als dropped the rstio of 5.74 to  1 in the previous period 
to a currsnt rstio of 0.84 to I .  

In addition to intensive plantatidrl menaoement, other 
factors affsct the overall increase in softwood growth. 
Past declines wers attributed to reductions In the area 
of timberland, high mortality rates, dlowdowns in 
survivor-tree growth. and periods of inadequete regener- 
ation. The current area of timberland has rsmained stsble 
since 19B6, and annual mortslity of softwoods dropped 
significantly since the 1977-B5 period. During this same 
period, significant declines in rates of individual-tree 
diameter growth wers measured in Virginia and other 
regions of the Southeast (Sheffiald and others 1986). 
The average annual radial increments of softwoods in 
natural atandd have incrsnsed in sll diameter clashes 
since the 1977-88 period find appear to bs approaching 
the rater recorded in the late 1960's and early 1470's. If 
young, vigorous pine plantation6 continus to replace 
older, slow-growing natural pins stands, future incresses 
in ~ o f t w o o d  growth sre likely when the young stands 
reach merchantable size and can contribute to growth 
estimates. 

Sh~fts in timberland ecreage from forest industry to NlPF 
ownership inflated sortwood growth rates on NIPF land 
and lowered growth rates on forest industry land. Much 
o f  the former forest industry ecreage was in highly pro- 
ductlve plne plantations thet ere now contributing to a 
favorable growth situstion on NtPF Lsnd. Softwood 
growth wsr up 43 percsnt to 21 2 million cublc feet on 
NlPF Isnd, and axceedsd the annual rate of removals by 
nearly 27 percent. On land controlled by forsst industry. 
softwood growth incre~sed 32 percent to 85 million 





cubic fset-surpassing softwood removals by 23 psr. 
cent. Public land recorded a 21-percent ~ncreese in 
softwood growth to 20 million cubic feet. 

The evsluation o f  softwood growth an a per-acre basls 
mlnimizss the effects of shlfta In land use, ownershfp. 
and broed mansaernent clas&er. Averaged ecross all 
ownerships and forest t y p ~ s ,  soitwood growth has 
incruassd f rom I 6  t o  over 20 cubic feat per acre during 
the latest psrlod. Sbhwbbd growth was up from 8 to 10 
cublc faet per acre o n  publlc land and increased from 13 
to 18 cublc fast par acre on NlPF land. The most signifl- 
cant incraase occurred on land controlled by forest in- 
dustw, where softwood growth jumped from 35 to 55 
cubic fern psr acre. The high growth rate reflects The 
large proponion of plne plantstions in the most produc- 
t ive age classee on lndhstry land, Softwood growth in 
plsnted pine stands currently avarageb 98 cublc feet per 

scre compared to 01 cubic faet in  the 1977-86 period. 
Sotrwood growth in natural plne stands increaaed bv s 
relatively smsll srnount t o  the present average of 13 
cublc feet per acre. 

The annual changes in lnvsntary sre driven by the fela- 
tionshrp betwesn the various componsnts of gross 
growth. The changes in these varlous component6 are 
presented statewide in table II. Survlvor growth is de- 
fined ss the volume increment on trees measuring 5.0 
Inches d.b.h, and large( st  the beginn~ng of the ramea6- 
urernent period and survlvlng until the end o f  the period. 
Since the 1977-85 period, survluor growth has tncressed 
28 percent t o  the current annual sversge of 306 mllllon 
cubic fee3 and comprises 82  percent of gtors growth. 
Ingrowh, the ns t  volume of growinpstock trees reach- 
Ing 6.0 inches d.b.h, durins the ysar, has remained 
relatlvelp stable d u r i n ~  the lest three remeasurement 

Table Il-Annual component4 el  changn In the volume of gmwlng stock on timbsrland, by Survey Unit 
and speclee group. Virginla, 1986-1 981 

Componsnts of srowth 
Survey Unlt and Grosa Survlmr Growth en Growth on Growth on Net Net 
species gmup prawth amwth lngrowth Ingfbwth removals mnrtalitv Mortslity growth Removals change 

Million cubic font 

Connsl Plain 

Softwood 154.9 127.6 20.8 2 .9  3.0 0 b 18.6 136 4 116.3 f21.1 
Hardwaed 146.7 128.0 14.9 1.2 2.2 0.4 18.8 127 1 126.2 +2.7 

Totdl 301.6 266.8 35 7 4.1 5 2  1.0 37.3 264.3 240.5 +23.8 

Southern Piedmom 

Softwa~d 11 9.0 B6.0 19.1 2.1 2.2 4 4 13.8 t O l . 9  78.2 t29 .7  
Hardwoad 160.1 144.9 12.0 1 .D 1.7 0.6 19.5 1406 89.7 +50.9 

~ a r  el 279.8 240.9 31.1 8.1 3 9 O.B 33.4 246.6 166.9 t80.6 

Mwthern Flsdrnont 

Sbkwood 50.9 30.7 9.3 1.1 0 B 0.2 9.5 41 4 S2.B -8.8 
Hardwood 114.4 106.3 1.6 0.5 0.6 0.4 21.3 83.1 40.2 -52.9 

Total 116.3 146.0 15.0 1.6 1.2 0 8  30.8 134.5 72.8 t61.7 

Nnrthsm Mountains 

Softwood 20.1 10.3 1.5 0.1 b.1 0.1 6.4 13.7 5 2  t8.6 
Hardwood 95.9 86.0 6.8 0.4 0.3 0.4 24.9 71 0 30.0 +41.0 

Tbt4I ' 116.0 100.3 E1.3 0.6 0.4 0.5 31.3 4 35.2 +43.5 

Southern Mountdns 

Softwood 26 6 23.9 1.0 0.1 0.6 0.1 8.8 19.8 23.6 -3.7 
Hardwood 136.0 123.1 8.8 0 8 0.8 0.6 38.3 98.7 61.0 t37 .7  

Tetal 161.6 147.0 11...7. 0 7 1.6 0.7 43.1 11s 9 84.6 t 3 4 . 0  

Gtet. 

Sokwood 372.3 305.5 52.6 6.3 8.5 1.4 15.1 317.2 252.8 +84.4 
Hsrdwaad 852.1 690.3 50.1 3.7 6 7 2.3 120.8 531.3 348.1 + 186.2 

Total 1.024 4 095.8 102.7 10.0 12.2 3.7 175 B 848.6 598.9  +219.8 



perldds at nearly 63 mlll~on cubic feet end accounts for 
14 percent of gross growth. Growth on ingrawth, 
urowth on removals before removal. and growth on 
mortality before death accounted for the remaintng 4 
percsnt of grass growth. Growth on ingroMh and 
growth on removals heve Increased gignificantly since 
the prevlous period, while growth on rnortellty dropped 
by 18 percent to 1.4 milllon cubic feet. 

A high proportion of merchantable-s~zsd softwoods 
established through planting effORs is primarily respon- 
sible for the Increase in survlvor growth during thls re- 
measurement pariad. Since 1977, the total number of 
sll live softwoods 6.0 Inches d.b.h, and larger has 
increased by less than 10 percent. Howeusr. the number 
of live softwoods 5.0 inchas and larper in pine planta- 
tions is almost four times that recardad in 1877. Ths 
current distribution of softwoods rssults In a larger num- 
ber of atems receiving the benefits of plantation rnanege- 
ment such as genetlc Improvement, fert~lization, and 
control of hardwood competition, These stems subse- 
quently contribute more to gro*th estimates. 

The recent drop in average net annual growth of hard- 
woods occcrmed on  land In all three major owner groups 
(fig. 121. The most severe decline occurrsd on forest 
industry timberland, where hardwood growth decrsesed 
17 percent. A significant excess of hardwood growth 
exlsted on NlPF and public land, but annual removals of 
hardwoods exceeded growth by a margin of 9 psrcent 
on forest Industry land, Declines in hardwood flrowth 
occurred in all survey units, nsrrowing the gap between 

growth and removals across the State Ifig. 131. The 
margin of growth over removats was highest In the 
Nonhern Mountains and Northern Pledmont, where 
respective ratios of 2,37 to 1 end 2.32 to 1 were 
recorded. In the Coastal Plain, 0 balance between 
hardwood growth and removals was recorded because 
ramovals exceeded growth by 28 percent in the 
12-county region south of the James River. 

Hardwood growth per acre currently averages over 34 
cublc feet per veer. By ownership, hardwood growth 
wan down from 38 t o  34 cubic feet per acre on public 
land apd down from 37 to  38 cubic feet on NlPF Isnd. 
Growth per acre for hardwoods remained stable on for- 
est industry land. 

Several factors working In combination brought about 
the recent reductlon In net ennual growth of hardwood 
growing stock. Flrst, ~ n ~ r o w t h  end survlvor growth have 
declined since the 1977-85 period. Rsductions in the 
number af  2- and 4-inch hardwood sterna since the 
1977-86 petiod are now contributing to  a smaller num- 
ber of trees feeding into the 6-inch class, consequently 
lowerlng the level of ingrowth. Meanwhile, higher re- 
moval rates have dampened past incrssses In the upper 
dlameter categories, reducing the effective number of 
stems that can contribute to survivor growth. Sscond, 
mortality rates for hardwoods hnve increased during the 
remeasurement period. Mortality currently reduced gross 
growth by 19 percent compared to 14 percent in 1986. 
Third, the sge dlatrlbution of hardwood stands in Virflinle 
portrays a resource that is maturing, end perpetuetlng a 
hlgher ratio of hardwood stems thst are older, slow- 
growing trees. The recent slowdown In hardwo~d 
growth will probably continue untll the young, vigorous 
hardwood stands created by the Increase in harvest 
activity reach merchantable slze and impact the herct- 
wood volume increment. 

Flgure 12-Avurege net ennuel growth snd ennual timber 
removals of hardwood growing stock by ownership class. 
1966-1976, 1977-1 986. and 1988-1991. 





Herdwood Mortal i ty 

Mortality of hardwood growing stock climbed 33 percent 
to an average of 121 million cublc feet par veer since 
tha 1977.85 period. Weather and disesse were the 
leedlng identifiable ceurar of hardwood mortality, con- 
tribut~ng 27 and 36 million cubic feet, respactively. 
Lands undsr NlPF control suffered the highest Increase in 
the herdwood mortality fete, up 42 percent to 82 million 
cubic feet. Hardwood mortality volume increased 31 per- 
cant to over 23 million cubic feat on public land snd 
declined 37 percsnt to  5.3 million cubic feet on fdre9t 
industw land. 

The recent Jump in hardwood mortality follows a 59- 
percent increase that occurred since the 1977-85 period. 
The accelersted rate of hardwood rnonallty recorded 
over the past two survey periods is largely the conse- 
quepce of sn aglng hardwood resource. In 1977, the 
proportion of t~mberlend area in hardwood types sbovs 
50 years in age war 41 percent: the current proportlon 
is 54 psrcent. Increased mortality associated with in- 
sects Is another conttibutlng factor t o  ths increased 

mortallry of hardwoods. The recent inventories of certain 
areas in the Northern P~edmont snd Northern Mountains 
indicated sxtenslve gypsy moth Infestation. which 
caused severe defoliation and subsequent mortalitv of 
hardwoods, panicularly oeks. Statewide, tha hardwood 
rnortallty direetly attributed to lnaects increased 3.5 
times aver that recorded In 198% to tha current avorage 
O V 7 . 0  million cubic feet. 

In contrast to  hardwoods, mortality of softwood growlnfl 
stock dropped 24 percent to 56 million cubic feet. The 
decline represents a reversal of prevlous decadss- 
softwood mortality rates had been increasin~ but eppar- 
sntly peeked in 1986. Past incrsages were prlmarlly due 
to perlodic outbrenks of pin@ bark beetles over fairly 
extensive arwas in Vlrpinia, Lower levels of annual insect 
kills and the hlgher proportion of vlgorous pine planta- 
tions contributed to the decllne in softwood monality. 



TImber Removals and Products Output 

Economic Status 

As a rsnewsble resource, Virginia's forests yield a con- 
tinuous supply of timber products for both the Sovth- 
snd mid-Atlsntic forest products industries. Industries 
that depend on the timber resource play a msjor role in 
Virginia's economy. The manufacture of forest products 
in the State is a billion-dollar industry, mads up of 389 
primrrry processors and nearly 1,100 other bu~inssses 
engaged in every phsse of wood products manufactur- 
Ing. These edmpanles employed nearly 64,000 
workem- l of everv 7 pereons In menufacturina in the 
State. The proceasing of wood products genereted sn 
annuel payroll in excess of 81 .2 billion (U.S. Department 
of Commerce. Bureeu of the Census 1991. 1991). The 
manufacture and processing of wood products contrib- 
uted neerly $3 blllion of value sdded to the State's econ- 
omy, about 10 percent of the tatsl value edded by men- 
ufacture for all product4 statewide. Vlralnle's forests 

slso provide a multitude of other imponant benefits such 
as outdoor recrmstion, wildlife habitat, and aesthetic 
values. In addition, the forssts protect the 6011 and pro- 
vide a source of clean sir and water. Howsvrr, this 
chapter conriders only timber-related values snd ds- 
scribes output and utlllzatlon of timber products har- 
veated from Virginia's timberland. 

Sources of Timber Removals 
and Pmducts Output Data 

A combination of sources ars uasd to derive the average 
annual volumes of timber removels snd product output 
betwsen 1986 and 198 1. llated In appendix tables 
37-41, IP essence, t h i ~  chapter is a reconciliation o f  
timber product output values obta~ned from e cenvass of 
all primsry manufacturers and total removals data from 
FIA ground samplss. Estimate6 of total annual volume 
of tress removed from t~mberland for timber products. 

%, 
d .A- volume of wood realdue assaclated with these removals, 

and volume associated with diverslone of timberland t o  
nonforest uses were derived from the remeesurement of 
pefrndnent FIA pround samples. 

Indices of actual utilization compared with FIA merchant- 
ability standards were obta~ned from meesurements col- 
lected at 104 ective logging operations throughout the 
State. These lndlces were applied to removals data from 
permanent plot remeasursmsnts to estimate the volume 
of logging residues aasoclated with the unused merchan- 
table portions of growing-stock trees harvested for prod- 
ucts. Also included in the logging residue6 estimate are 
the merchantable portions of growing-$f~ck trees de- 
stroyed durlng the timber harvesting operstions and not 
used. 

Est~materr of annual wood receipts, product output, and 
plant residue production and disposal wsrs obtained 
from canvasses of a[! primary wood-using mills in the 
State. Canvasses of pulpmills within the Stete have 
bwen conducted annually slnce 1900. The i i n t  mell 
csnvass of other primary wood-using plants was con- 
ducted In 1905. Subsequent canvasses were made In 
1967. 1976. 1975, 19B0, 1984, 1987, and 1989. Ths 
result6 of the industrial canvassss for the availeble years 
are displayed in table Ill, which shows the snnual fluctu- 
ations in industrial output. Values in sppendix tables 
37-41 are composite averages of the last two surveys 
reconciled with total removela. 

Esttmates of total fuelwood [ f i rew~od l  uss ars dsrived 
from plot remeasurement samples, industry canvasses, 
and consumption data reported by S k o ~  and Waterson 
(1 8861. The proportion of this total cut from timberland 
IS based on FIA plot remeaaursrnent data. 



Table Ill-Output of Industrial tlmber products from roundwood In Virginia. 
by product, species group, and yeer of survey 
-- 

Year of aurvev 

Product and species group 1978 1878 1980 1984 1967 1989 

Thousand cubic fen? 

Saw logs 
Softwood 
Hardwood 

Total 

Veneer logs and bolts 
Softwood 
Hardwood 

Total 

Pulpwood' 
Softwood 
Hardwood 

Total 

Other industrial 
Softwood 
Hardwood 

Total 

All products 
Softwood 
Hardwood 

Total 

' Includes r~undwood chi~ped. 

Annual Removals 

Annual growing-stock removals of all species increased 
26 percent, averaging 698 million cubic feet between 
1988 and 1991. Softwoods accounted for 42 percent of 
all growing-stock removals in the State, Annual aoft- 
wood removals increased 23 percent from 206 to 263 
million cubic feet .  About 86 percent of the softwood 
ramovals came from NlPF land, 28 percent from forest 
industry Land, snd 6 percent from public t~mberlsnd. 
Softwood removals increessd across all ownership cam- 
gories. On NlPF land, softwood removals increased 20 
percent t o  165 million cubic feet. Sofiwood removals an 
forest industry land were up 16 percent to 70 million 
cubic feet and more than doubled on publlc land to  16 
million cubic feet. Softwood growing-stock removals 
from plantations increased more than four-fold and cur- 
rently account for 18 percent of softwood removals. 
Th~s compares with 5 percent durlng the last survey 
period. Sixty-one percent of the softwood removals 
came from natural pine stands, compared with 72 psr- 
cenr in ths last survey. 

Slnce the lsst survey, about 30 percent of the softwood 
rsmvvels have come from poletlmbsr, 49 percent from 
small sawtlmber, and 21 percent from large sawtimber 
trees. These propartlons have remained about the same. 
Clawever. small end large sawtimber contributed sllghtly 
less In this survey then in the pravious survey. 

Hardwood growing-stock rsmovals were up 27 psrcsnt 
from 274 to 348 mllllon cublc feet annually. Hardwaod 
removala increesed on NlPF land and public land by 36 
and 41 percent, respectively, while dropping 18 percent 
on forest induatv land. NlPF land nccounted for 83 per- 
cent of all hardwood growing stock removels; forest 
Industry land supplied 11 percent avd public land 0 per- 
cent, The proportion of removals from large sewtimber 
increased 3 percent, while the proponions for both pole- 
tlmbar and small sawtlmber were down slightly. 



Tlmber Util ization end Product 
Output from Roundwood 

Between 1 966 and 1 98 1, 81 percent of the 599 million 
cubic feet of growing stock removed snnually in Virginia 
I487 mllllon cubic feet) was used for ttmber products 
lapp. table 39). This total includes more than 54 million 
cublc feet, or 9 percent of growing-stock removals, used 
for residential fuelwood. Durlng the same perlod, nearly 
60 million cubic feet, or ebaut 10 psrcent of the total 
annual removals, ware associated with "other removals." 
Thsse removals came from silvicultural operations and 
land use changes where whole trees were not used for 
any product. Some of the tress on land cleared to  a 
nonforeat use ere still alive, but are now In an urban or 
e~ricultural setting. Thsse rernovels also include trees on 
lands reclasa~fied from timberland t o  reserved timberlmd 
status. Inventory volume on such acres is treated as 
removals from timberland. An addttlonal 52 million cublc 
feet of urowing stock-the remaining 9 percent of total 
growing-rtock removals-were cut and lsft in the woods 
as Iogglng residue. 

In 1885, ths production of 307 millioq cubic feat of  
roundwood products gsnersted d2 million C U ~ I C  (eet of 

wood rasidue, or approxlmately 17 percent of round- 
wood product output. Roundwood product output for 
this survey perlod was 26 percent more thsn in 1985. 
and volume of logging rssidues sssociated wlth rounb- 
wood product output increased by an almost equal 
amount at 24 percent. This indicates that improvements 
In the utilization of hsrvested timber have leveled off 
since the last survey period. Studies of felled-tree 
1oggirr.g opetations conflrrn that rates of utilization of 
softwood and hardwood timbar cut for ell roundwood 
probum have changed little since the last rurvey. For 
polesize timber, the proportion of growing-stock material 
meeting FIA merchantabll~tq standards thet was utilized 
hss increased allphtly. Statewide, for all product$ and 
tree sizes, approxlrnately 94 percent of the merchantable 
portion of softwoods was utilized. This percentage was 
s l i~h t lv  lower than that reported in the last survey per- 
iod. For hardwoods, utmost BB percent of the msrchant- 
able ponlon was utilized, also slightly less than the fast 
survey. 

While utilization of merchantable volume stabilized, use 
of growing stock far t~mber products olrtput increased, 
In 1985, growing-stock removals ~ccounted for 75 per. 
cent of the total roundwood product output. Between 



1986 and 1991. growing-stock removals averaged B6 
percent of the total roundwood product output (app. 
table 381. At the samm time, nonarowing-stock material 
provlded a smaller portion of the product output in this 
survey period than in the last. For softwoods snd had- 
woods combined, the proportion of  pmduct output from 
cull treea and salvable d ~ a d  trees each dropped from 5 
percent t o  2 percent. Product output from "other 
sourcesu-stumps. tops, and limbs of trees on tirnber- 
land: sepllnga: and trees on nonforest Isnd, such as 
wooded pastures or fencerows-dropped from 1 5  per- 
cent in the last survey to 10 percent during the letwst 
remsssurernent period. 

Saw-Log Roductlan 

Saw logs remain the leading roundwood product in Vir- 
ginia, accounting for 43 percent of total roundwood out- 
put Iapp. table 371. Average annusl ssw-ing production 
has Increased 22 percent since the laat aurvey period 
and currently total8 nearly 243 mlllion cubic feet. Tha 
avsrage output of softwood saw Logs from roundwood 
increased 22 percent from 58 to 108 million cubic feet. 
Growing stock accounted far approximately 98 percent 
of the softwood saw-log output from roundwood tspp. 
table 38). Cull treea harvasted on timberland or trees cut 
from nontimberland produced the remaining 2 percent of 
roundwood output. Softwood plant byproducts, such as 
veneer coree, contributed an additional 1 million cubic 
feet to  brine the total annual softwood saw-log output 
from all sources to 'Tog million cubic fast. 

Ths 1989 industry canvass showed Virginia as a net 
imponer of softwood saw logs lHutzhins 19921. Sof t -  
wood saw-log imports exceeded exports by almost 1 
milllon cubic feet, or by 12  psrcsnt. About 91 percent 
of the softwood saw logs produced in 1989 were re- 
talned for procasaing in Vlrglnia, while 9 percent, or 8 
million cubic feet was exported to other Stater. More 
than 9 million cublc feet were imported from other 
States, bringlng Virginia's total use of softwood saw 
logs in 1 9BB to 93 million cubic feet. Virginia was also e 
net importer o f  hardwood saw log6 in 1989. More than 
10 mtllion cubic feet were ~mported, while 6 milllon 
cubic feet of saw logs were exported. As rsported in 
previous carrvesma, most imparts and export6 occurrsd 
between Vlrainia and North Carolina: however, trade in 
sew logs w& also conducted with Tennessee, West 
Vlrpinia, Maryland, Kentucky, and Pennsylvartia. 

Slnce 1984, the number of sawmills operating in Vlrginia 
ha6 dropped from 410 to 323, Surveys lndlcate a gsn- 
era/ trend toward fewer but lergnr sawmills. Approxi- 
mately 31 percent of the currently operating mills had 
receipts totallng less than 1 mllllon board fast compered 
to  38 percsnt in 1084. The proportion of mills wlth 
receipts avera~ing between 1.0 and 4.9 milllon board 
feet has remained stable since the last survey, at 45 per- 
cent. By region, nearly ona-third of the mills sre loceted 
In ths Southern Piedmont and morn than onefifth of the 
mills are located in the Coastal Plain. However, nearly 
43 percent of all mills with annual receipts greetsr than 
5 million board feet are located in the Coastal Plain. 

Annuel hsrdwood sew-log output incrnssed 22 per- 
cent from an average of 11  1 to 136 milllon cublc feet. 
Sewtlmber-size growing-stock trees accounted for al- 
most 83 percent of the hardwood saw lous, while pole- 
timber growing stock provided 6 percent. Cull trees 
harvehted on timberland and treea cut from nontimber- 
land produced the remaining 6 percent of roundwood 



Pulpwood Production 

Wlth one-thlrd of the totel roundwood output, pulpwood 
is the second leading roundwood tlmber product in Vir- 
ginia. Bstwsen 1966 and 1991. averaQe annual produc- 
tlan increased nearly 16 percent to  188 million cublc 
feet lapp. table 371. Softwood pulpwood production 
increased 22 percent to 100 million cubic feet and made 
up 53 percent of the totel roundwood pulpwood produc- 
tion. Hardwood pulpwood production incrsnssd nearly 9 
percent to 88 million cubic feet. 

In sddirlon to roundwood, 56 million cubic feet of plant 
byproducts were used for fiber production. Of the totel 
pulpwood volume. 69 percent originated from growing- 
stock roundwood, 8 percent from nongrowlng-stock 
roundwood, and 23 percent from mtll residues. In this 
survey period, annual production from sll sources sver- 
aged 244 million cubic feet (3.3 million cords), repre- 
senting an fncreese of 10 percent. When production 
finurea of both plant b~produas snd roundwood are 
combined, pulpwood becomes ths primary timber prod- 
uct in Wralnfa. accounting for 44 psrcent of all industrlml 
production. 

Sinca 1960, total annual pulpwood production has 
nearly doubled, increasing from 1.8 mllllon cords to  as 
h u h  as 3.6 million cords in 1984 and 1 B80. Flgure 14 
depicts the annual pulpwood production data for indlvld- 
ual years between 1980 end 1990. Thew volumes 

Thousand corda 

Include fibsr produced from both roundwood end plant 
byproducts, Over ths past 30 years, annuel pulpwood 
production in Vlroinia has fluctuated somewhat; how- 
sver, the overall trend shows an increase, In 1989. 
snnusl production totaled 3.4 million cords after reachlng 
a high of more than 3.6 rnilllon cords in 1 SBb. Sipse the 
early 1970's, hardwood pulpwood production ha6 
roughly equaled softwood pulpwaod production and both 
have Increased st sbout the same rate. 

F i~u re  14 -Pulpwood production In Virginia. 1960-1 990. 



Pulpwood production data for 1989 shows that Virglnla 
has remsined a net importer of pulpwood. Imports for 
both SOftW00d6 and hardwoods combined totaled 
1323,000 cords, while expons totaled 291,000 cords. 
Data from 1969 ahows that so f tww~d exports totaling 
183,000 cords esceeded imports by 60,000 cords. or 
38 percent. Softwood exports wsra shipped to North 
Carolins, Maryland, and Pennsylvanls, whlle imports of 
133,000 cords came principally from North Carolina, 
Maryland, and Delawere. For the same year, Virginia 
was a net importer of hardwood roundwood pulpwood. 
About 491,000 cards were ~mponed mostly from North 
Carolina and West Virginia, while 108,000 cords were 
exported mostly to Tennessee. Ninety percent o f  the 
hardwood roundwood cut in 1989 for pulp production 
was retalned for processing in t h e  State, and 86 percent 
of  the softwood roundwood was retained for processing. 

Nine pulpm1ll6 are currently In operatron in Virginia, the 
some as reported in the last survey period. Total daily 
pulping capacity has increased marginally from 8.400 to 
8.500 tons (Hutchlns 19911. However, slnce 1976 total 
daily pulping capaclty has increesed 18 percent from 
7,200 tons. 

Veneer-Log Production 

Average annual output of veneer Logs has increased 
almost 4 million cubic feet, or 3Q psrcmnt, since the 
previous survey. Between 1988 and l B B 1 ,  more than 
I 7  million cublc feet lapp, tsble 371 of veneer logs were 
produced ennuelly: accounting for nearly 4 percent of 
the total output from roundwood. Softwood venssr-log 
production Increased 27 percent to more than 12 milllon 
cubic feet, which represents 72 percent of the veneer- 
lag production. Hardwood veneer-log output Increased 
40 percent to almost 5 m~llion cubic feet continuing the 
upward trend In hardwood vaneer-log production sincs 
1976. A[I of Virginia's veneer lops were produced from 
roundwood, and 97 percent was from rawtimber-size 
trees. Poletimber end other aourcss providad the remain- 
Ing 3 percant Ispp. table 381. 

In I 389, Virginis was a nM importer of softwood venear 
logs and a net exportsr of hardwood veneer logs. Almost 
98 percent of the Stars's softwood venesr-log produc- 
tion was retalnsd and processed In Virginia, while only 
5B percent of the hardwood renssr logs remainad in the 
State. North Carolina end Ksntucky were the princlpel 
sources of Virginia's softwood imports. North Carol~na, 
West Virginis, Pennaylvarria, snd six other States were 
eources for hardwood veneer imports. Hardwood ex- 
ports went to North Carolina. 



Slnm lB85 ,  10 vsneer mllla have operated in Virginis. 
Most of these mllls produce more than one type of ve- 
neer product. One mill currently produces softwood 
plywood, two are producinfl both hardwood and soft- 
wood veneer, and seven are producing hardwood veneer 
and hsrdwood plywood. 

Output of Other Industrial Timber Products 

The output of all other industrial products, including 
poles, pilings. wood composition board, and mlscella- 
nsous products, accountad for 4 psrcsnt of the total 
blrtput frbm roundwood. Between 1988 and 1991, out- 
put of other Industrlal tlmber products averaged 18.3 
mllllon cubic feet per year. When output from plant 
byproducts are included, total production increases to  
nearly 54 million cubic feet per year (app. table 371. 
This representr an increase more than three  time^ that 
measured in the previous survey perlod. Plant bvprad- 
ucts accounted for 6% percent of  other Industrial prod- 
ucts output In the lateat survey period, showing an 
increase when compared to 54 percent in 7155 and 
41 percent in 1976. As the use and manufacture of 
composition-board products, such as oriented strand 
board, particle bosrd, and weferboerd, have increased, 
both hsrdwood roundwood snd hsrdwood plsnt rssiduss 
have provided sn increasing prcponlon of the output. . 
While hardwbbda atcounted for 37 percent df the tbtal 
output of other lndustrlal products between 1976 and 
1955, they increased to 54 percent between 1986 and 
1991. 

Slnce 1984, the numbsr of mills producing other indus- 
trial products has dropped frum 38 to 27. Two of these 
mills are producing structural board products, such as 
waferboard and oriented strandboard, while fhs rsmain- 
der manufacture nonstructural composition bosrd prod- 
ucts, poles and pilings, or posts. 

Darneatlc Fuelwood Productlon 

Between 1996 and 1991, roundwood used for fuelwood 
averaged 102 million cubic feet per year, or approxi- 
matsly 18 percent of the total timber product output 
(TPO), This compares with nanrly 25 percsnt of ths 
total roundwoad output produced during the previous 
survey period. Madsreting prices for home hesting fuels 
hava slowed the elrpension of fuelwood markets durina 
the letter part ot the elghtles. 

Showing little change from the previous survey period, 
hardwoods mads up 90 percsnt of totsl fuelwood cut 
during the 1886 to  1 B9T survey period. Growing-stock 
trees eccounted for 53 percent at  the domestlc fuel- 
wood produced. Smell dlamster trees snd treee on non- 
forest land accounted for 34 percent and cull and salv- 
able doad tree6 on timberland accounted for the remain- 
ing 13 percent of domestic fuslwood. 

Plant Byproducta Util ization 

Between 1908 and 1991, tha rnnnufacture of priman/ 
tlmber products generated 184 million cubic fset ~f mill 
reBldUe&. Thls Includes an everepe of 68 million cubic 
fset of coarse residues Ich~ps. veneer cores, slabs, snd 
edgingsl, 51 million cubic fset of fins residues [sawdust 
and shavings), and 45 million cubic feet of bark, More 
than SO percent of the mill residues were generated from 
the processing of saw logs. 

Although the output of woody residuss, both coarse and 
fins, increased by mors than 20 percent over tha latest 
remeasurement period, unused plant residues dropped 
nemrly 37 percent, O f  the total plant regldues generated 
each year. only 7.2 milllon cubic feet, or 6 percent, were 
not utiltzed Iapp table 41 1.  

Of the totsl wood re6ldUOS generated annually, 47 
percent was used in the rnanufactura of fiber products, 
28 percent for industrial fuel, and 8 percent for 
composition-board products. The remeining 1 1 percent 
was used for miscellaneous products, such as litter, 
mulch, and charcoal. During the Latest remeasurement 
pariod, plant byproducts provided rsw material for nearly 
17 percent of the total industrial products output each 
year. 



Timber Supply Outlook 

Prospective timber supplier available durlng tha next 20 
or 30 years are lsrgely determined by action6 in preulous 
decades thst created new forests and affected their 
structure. A complex array of natural and man-caused 
forces heve been at w ~ r k  In the part to  shape and mold 
today's forest resource. The outlook for timber supplies 
is strongly influenced by the quantity of timberland area, 
present and previous rates of harvegt and regeneration. 
and ths structure and makeup of the existinq timberland 
base. In thls chapter, we revlew some of the pest prac- 
tices that shaped the forest resource in V i ~ i n l e  and 
evsluete prospective changes in timber supply given past 
and current trends. 

The relationship between stand estebllshrne~t, pr regen- 
eretion, and timber harvesting are two  critical activities 
respanr~ble for influencing ths structure and chsrscter of 
a State's forest. Past harvest/regeneration relstionships 
created today's forests, and current relationships w ~ l l  
govern the physical ettributes of future fntests in Vir- 
ginia. 

Since 1966, about 83.000 acres of plne stands under- 
went a final harvest each year (table IV]. During the 
same period, an annual avarsge of more than 68,000 
acres of new pine stands were established on forest and 
nonforest land (table V). This overall positlve ratio of 
pine harvest to reneneratlon in Virginia continues to 
favor the pine rssource in the Southeast. The current 
regeneration surplus of 9 parcent reprseents a slight 
increase since the 1977-86 perlod when 66,000 acre6 of 
annual pine regeneration exceeded the 62,000 acws of 
pine haruest by 6 percent [Bechtold and others 1887). 
This increase in totel pine regeneration is anrlbuted to  
new stand establishment by aeificial methods. Tha 
sverage number of acres p l an t~d  to plne increased 6 
percent to over 61.0QO acrss snd accounrsd tor three- 
fourths of all pine regensrstiorh Planting on nonfarest 
land more than doubled to nearly 6,000 acres per year. 
Pins stand establishment by natural means remained 
stable 0t 17,000 acres annually. Natural seeding on 
abandoned agricultural land accounted for more then 35 
percent of all natural pine regeneradon. 

A substantial Increase has occurred in t h e  acteaae of 
harvested pine plantations since the prsvious survey 
period. Nearly 10,000 acre! of planted plne stands 
underwent a f~nal  harvest each year-a more than sixfold 
increase of the avsrage recorded during the 1977-8R 
period. On ths other hand, the acreage of harvested 
natural pine stands dropped 1 1 percent to 63,000 acrss 
annually. Still, the number of newly plantad pine ecreaF]e 
surpassed the area af harvested plantations by a margin 
of over 5 to 1. 

Pine regsneration was greatsr than harvest in the 
Coastal Plain snd Southern Pisdmont, the two  survey 
units most heavlly dominated by plne. These two re- 
gions accounted for 84 percent of the total pine regensr- 
ation, In the Coastal Plain, nearly 27,000 acres of pine 
harvest was offset by almost 32.000 acres of plne 
regenecatlcn. Meanwhile. some 21,000 acres of pins 
were harvested and 26.000 acres of new pine atands 
were estsblished In the Southern P~edmont. The flgures 
for Northern Pledmont and Mountain Survey Un~ts com- 
bined showed that about 18,000 acres of pine atands 
were harvested while only 11,000 scres af pine wera 
successfully rsgenereted. 

Plne hawestlregeneration ratios remalned about the 
same for forest Industry and NlPF ownership categories, 
Forast industry efforts to  retain pine productlcn on its 
timbarlmnd were revealed when 26,000 acres of annual 
pine regeneration outpaced 18,000 scres of prne harvest 
annually. Planting was the predominant method of plne 
regeneration on forest industv land. On NlPF timber- 
land. 42,000 ecrea of pins stands wem harvusted, while 
41.000 acres of pine stands were estabtished eech year. 
The 18 percent increase in artlflcial regeneratlbn IS sjg- 
nificent because NlPF owners now account for the ms- 
jorlty of planting actlvity in the Stete. A marked deficlt 
in plns rsgeneration only occurred on public land where 
the 3,000 acres of annual pine harvest was naerlv dou- 
ble the acreage of pins regenerated. However, a 72 per- 
cent increase in the pine harveat rate was the primary 
cause for the deficit in thls ownor category and many of 
these recently harvested acres are awaltlng home form 
of reganeration. 

Although the pine regeneration sutplue Indicates a posi- 
tlve rituation in softwood suppllea, several other factors 
must bfl consldercld for a more thorou~h interpretation of 
the statistics. First, the area of harvested pine has been 
outdistancing those ereae of pine regenerated on har- 
vested timberlend over the past two survey cycles. Since 
the 1977-88 period, the acreege of pine harvesr exce- 
eded acreage of pine reganeratlon after harvest by 47 
percent, end the harvest excess ~ncreassd to 80 percent 
during the 1986-92 period. In pan, this large deficit is 
misleeding because artificial reseneretion on harvssted 
acrse may alraady be scheduled for the futura. tn addl- 
tlen, many recently established plne stands on harvested 
tlmberland contatn a substantial hardwood component 
that may result lo stand classification as ~wk-pln8 forest 
type. Most of these younp, m~xsd stands are htghlv 
transitory, and many will eventually reenter the pins type 
classificatlon, Second, the current high rats of planting 
and natural saeding on agriculture[ land may not be 
sustained indefinltely. If this source of new pine stands 
is eliminated from tha regeneration total, pine harvest 
would then exceed pine regeneration by 11 percent. 
Third, previous discurslonr do not include those scres of 



Table IV -Area  of Virg in ia 's  t lmbar land t reated or dlsturbed annually, 
by broad management  end ownersh ip  classes, 7986 to 1992 

Major stand treatments 

Brand management' Flnal Partial Commercial Other  Natural 
and ownership classes' harvest harvesta thinnine cuttina d~sturbancs 

Pins plamatlon 
Publlc 
Forsrc Industry 
Other prlvate 

Total 

Natural pine 
Public 
Forsst industry 
Other private 

Total 

Dek-pins 
Public 
Forest industry 
Other privare 

Totsl 

Upland hardwood 
Pubfic 
Forest lndustw 
Other prlvate 

Lowland hardwood 
Public 
Forest industry 
Other private 

All classes 
Publlc 
Forest industry 
Other private 

Total 

Acres 

' Broed rnenagement clsss before trnatmsnl or disturbancs. 
Ownersh~p class in 1992. Forest Indushy includsw lands under long-tarm rsasa. 

'Includes hlgh-gradlng and eorne selective cutting. 



Table V-Araa of timberland rsganeratsd onnually, by broad msnsgement and ownsrship classss. Virsinin. 1808 t o  1992 

Type af regeoermlan 

Artilicial Nuturst Other Other Arrlttclal Nwmrsl 
regeneration raponerailon dn[flclul natural resenerstion reversion 

Broad menagemwnt' TotwI utter e after s rngsnerntlon rsgsnaration on nontarnst on nonforsst 
and ownershin clesaes' reseneretlan hervaut hawest an fortst land an lamst land lsnd land 

Pine plantatlQn 
Publlc 
Forest Indua t~  
Other private 

TotnI 

Natural plne 
Publlc 
FOrbSt indusiry 
Other private 

Total 

0ak.plna 
Puhllc 
Forsst Industy 
Other prlvate 

Totd 

Upland herdwaod 
Public 
Forest induetry 
Other private 

Total 

Lowland hardwood 
Pu bllc 
Forem Lndustry 
Othar prlvare 

Tot el 

All clasees 
Public 
Forest ~nduntv 
Qther privsta 

Total 201,183 48,859 78.703 24.771 26.4'15 0,267 20.3(18 

' Bmsd nansgsmsnt clsrr slter raoanrrmon 
' Ownership class 1 0  1 8 8 2  Forsat lndurtry Includss lends under long-term Isma. 

pine dluened to a nonforest land use. An  average of 
16,000 acres of pine stands were removed from ths 
timberland bese t o  other lsnd uses each year. The addi- 
tion o f  land-cleerlnq t o  the pine-harveut totals would 
result in  the rate of pine loss exceeding regsneration by 
almost 1 5  percent. The NlPF owner category is typically 
the most allsceptible to tha conversion of timberland and 
agricultural land t o  varivus nantlmber land uses, Mare- 
over, this owner group controls the bulk vf agricultural 
lands t h a t  could potentislly become timbarlsnd. In sum- 
mary, the positlve situation that currently exiats for the 

pine resource cannot be sustained indefinitely without 
continuation of vigafoua re~enurst ion effons and incmn- 
tive programs, psrticblarly on private lands. 

Osk-pine harvsstlreganeration ratios were supwriot to 
thbse of pine. Statewide, the annual rats of oak-pine 
regsneration exceedad the 25,000 acres of final harvaat 
by 88 percent. Regeneration neerly squeled or exceeded 
harvest lor  all three ownet group8 and across all hurvey 
units. The number of new oak-pine stands hss rlsen 
sharpty over the past t w o  survey intervals, mostly as the 



result of increased natural rsgsnuration occuning on 
cutover timberland. Over 27,000 acres, or 45 percent, 
of the total oak-pine regeneretion was artificially regen- 
erated. However, many of thsss plented acrer, clesslfied 
as sn oak-pine typs becsuse of the presence of an sx-  
cesslve hardwood component, wlll eventually be doml- 
nated by planted plne either by natural suceesslon or 
through selective mananernsnt that favon the pine and 
reducas hardwood competition. 

Hardwood HervestlRegenermlon 

The effective raplacemsnt rate of hardwood stands wafi 
substantially lower than thst recordad for pine and oak- 
pine stands, Across ell survey units and ownarship 
groups, nearly 88,000 acres of hardwood foreat type 
were harvested snnually. Mesnwhlle, 88,006 meres, or 
87 percent of th8 ennual harvest, successfully regener- 
eted to  new hardwood stands each year. This rate has 
improved since the 1977-85 survey perlod when hard- 
wood fegenermtlon averaged 75,000 acres annually. 
amnuntlng to  77 percent of the annual harvest, This 
positive trend occurred in all survey units except the 
Southern Mountsins, where high harvest rates outpaced 
the creation of new, young hardwood standa. Cleerlng of 
forest land to an alternate land use continues to absorb 
substantial acreages of hardwood stands. Each year. 
31.000 ecres o f  hardwood stands were converted to  s 
nonforest land use or reclassified to reserved timberland. 

The largest deflcit In hardwood regeneration to harvest 
occurred on forest indulitw land. Hardwood6 were only 
regenersted on 69 percant of the acreage whsre hard- 
woods had been haweatad, indicating farsst industry's 
preference for southern pine managemant. On NlPF land, 
nearly 70,000 acmr of cutovsr and nanforest land re- 
peneratsd to hardwood, while 77.000 acres of hard- 
wood types were harvested each year. Public lend sn- 

Ioyed the only posltlve relatlonshlp between hardwood 
harvest and regeneratlon. The nearly 8.000 meres of 
annual hardwood reaeneratlon exceeded the haruest rate 
by 13 percent on these lands. 

Although recent overall improvement in the ratio ot hnrd- 
wand harvest to regenerstion is promising, establishing 
high-quality, v i~orous hardwood stands should be given 
high priority to  meet increasing demand. Young hard- 
wood stands Ere subject to many complex forces that 
sffsct t h ~ i r  structure snd development, but newly regen- 
ersted hardwood stands may be Improving. Durlng the 
1977-86 perlod, only 53 percent of the newly 
established hardwood stands was adequately stocked 
and in reasonably good condition for timber production. 
Since the 1386-92 period, 70 percent of the newly 
regenerated hardwood stends were In relatively good 
condition and do no need cultural treatment to minimize 
loss In growth potential. 

Other CuttlnglDisturbance 

In addition t o  timber removed from final harvsbts, t~mber 
wes removed from enother 145,000 acrss each year in 
the form of commsrcisl thinnings, penial harvests, and 
other miscellaneous cutting ltable IVI. Commercial thin- 
ning occurred on an srerage of 22,000 acres annually, 
up from 16,000 acres during the previous survey period. 
Ths rate 01 cammercial thinning in pine plantstions in- 
cressed to 17,000 acrss annually, more than three times 
the prevloua rats. Land under NlPF control accounted for 
54 percent of the commercially thlnned arera, forest 
industry land sccounted for 45 percent, and puhlic land 
accounted for the rernalnjng 1 percent. Thinning activity 
producsd nearly 4 percent of the State's total softwood 
removal volume. Partlal harvests took place on an aver- 
age of 45,000 acres annvslty, and 82 percent occurred 
In hardwood stands. Better described a6 either hiuh- 
grading or pina selection, only a brnall number of selec- 
tive cuts were actually designed to improve the quality 
of the existing stand. In pine stands, partial hawests are 
batter described as diameter-limlt cuts. Tlmber stand 
improvement and other miscsllsneous treatments af- 
fected 79,000 acres annually, 
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The oresent aoa structure of Viroinia's timbadand arsa. 41-" 1 :.:,xx,- .- :-.:: -*.-. * .-C. - 
in terms of stand age snd broed forest type composition, 
provides ~ns~gh t  Into prospective shifta m timber volume 
t h rou~h  tims. At each 6ampls location, a stand aps was 
assignsd. FIA field crews assigned an average age to  
those trees in the stand that would bs featured under an 
even-eged rnsnagement scheme. In the absence of a 
manageable atand lgenerally, less than 80 percent 
stocked with trees of the aame sirel, an average age of 
the most dominant trees was estirnstsd. To predict prob- 
able changes In softwood timber volums in the next 10 
to 15 years. we examine the current age structure of the 
softwood resource in Virginia and shifts in age structurs 
since 18813. There predictions must ba quelified by 
acknowledging the ilmltatlons essocleted wlth uncertsin- 
ties about physical factors, such as severe weather 
conditions and economic factors affecting the future 
demand for timber. 

The age class distribution of Virginia's 1 .9 million acres 
of natural pine and 1.5 million acres of pine plantatlons 
are depicted in figure 15. Since 1 OB6, changes In plne- 
sge atructure reflect the increasing influonce plantat~ons 
sre having on the pine resource in Virginia, Continued 
declines in tha youngest ege clssses for natural gtands 
are belng offset by mounting acreage* in younger 
planted plne stands. In the 11 - to  40-year categow, 
area in natural plne stands has fallen by 24  percent to 
777,000 acres, while area In pine plantatlans haa in- 
creased 28 percsnr to 932.000 acres. The intensive 
planting that began in the 1960's has rssuttsd in eub- 
stential acreage of plsntsd pinss thet have reached 
merchantable size and arm beginning to cantribub to the 
softwood timber supply. During the 1985-92 period, 18 
percent of softwood growing-stock rsmovals ceme from 
plantations, compsred t o  only 6 peresnt during the 
1977-88 perlod. 

Another d~st~nguish~ng feature of the plne-age structure 
is the increasing acreage of well-stocked stands 10 year6 
of aga or less. Area of manageable pine stands in this 
youngest age clesa increesed 18  percent for planted 
stands and 10 percent for natural stsnds. Ths distribu- 
tion of total pine acreege In the three youngest 10-year 
age classes currently indicetea thet over 1.3 mlllion 
acres, or 68 percsnt, is in planted standr. All pine stands 
betwean 31 and 60 years of ags declined 11 percent to 
1 .0 million acrss, whils those stands in ths oldast age 
categories I61 yews and older) increased 26 percent to 
307,000 acres. 

Pina supplles 11 Vlrglnla should remain stable for the 
future. The age distribution depicts a balanced structure 
with no severe deficiencies in any age class that may 
result in a timber shortage for the short- or long-tsrm. 

Figure 15-Profile of tirnbsrlend classified as a pine forest 
type, by stend 0ge ctssa and stand origin, 1992, "NMS" 
includes thole areae thet leek e mansgeable stand. 

The screage distribution in tho firat throe age cleasea 
(0-30 yeanl is psrticularly important bscauas the msjor- 
~ t y  of plne stands in the Southeast are on harvest rma- 
tions of 30 years or less. Nssrly 50 percent of all men- 
ageable pine stands in the State am 30 ysare of age or 
younger. The eblllty t o  sustain pine supplies in tbe fu- 
ture will largely pepend on stand renewal effons. Ovsr 
the past 4 0  yeara, plne forest8 in Virginia have under- 
gans an accelerated Isvel of rnanaaement thst has con- 
centretad on reforestation on both harvasted timberland 
end nunforest land. Even i f  the numbsr of new pine 
stands entering the timberlend base through planting and 
natural seedlng of norrfofert lmds uswa decreases, con- 
tinuing aggrssaive regeneration s f fom on cutovnr forest 
land should provide an ample supply of softwood timber 
In the foreseeable future. 

However, ample 6upplies of softwood timber may not 
guarantss adsquats supplies of pine sawtimber. Over the 
next 10 to  20 years. younger stand6 and plantatlons will 
probably make up an increasing shars of the eoftwood 
inventory, A t  the same time, the haweatinq of older, 
natural pine stands will probably continue (softwood 
timber removela havs increassd 38 percent In natural 
plne stands aver 40 ysars of age since 19861. This 
ongoing, rsshsping of the pine resource translates into a 
hipher proportion of amal l~r trees for southern pins 
products. 

Moreover, projections for tho South indlcate plne planta- 
tion acreage will exceed natural pins acrsage, and these 
plantations will contribute 50 percent to  ths total soft- 
wood harvest by the year 2000 lUSDA Forest Servlce 
I g88I. Area in plentsd pina already surpasses area in 
netural plne In the Coestai Plein and Southern Piedmont 
Survey Unlts (fig. 161. Assuming the trend conditions 
and projections are valid, industry will need to  effectively 
utilizs more trees from pine plantations t o  ensure a sta- 
ble supply of raw materiel for wood products. 
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Figure 15-Profilss of tirnberlsnd clas- 
sified as pine forest types, by etand age 
cEasa, stand nrlgln, and Survey Unit, 
1982. "NMS" includms those arena that 
lack a managsable stand. 
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Thia shi't to increased plantation management raises 
some concerna for producere of higher gradea of con- 
struction lumber and plywood. The60 producers roly on 
rupplies of large diameter pine sawtimber arrd will find it 
difficult to provide higher graded wood products from 
the younger, faster growing plantation trnes. Ths wood 
from these plantatlon trees has more juvenlle characterls- 
tics, making them structurally inferlor and less produc- 
tius [Saucier and Cubbage 19901, However, slnce the 
1977.86 survey, commercial thinning in pins plantatlone 
hsa increased drametically. Even though this thinning re- 
spbnded to the large nurnbsr of plantation trass reaching 
merchantable alze, plantatlon managers may incresse 
thinniqg and extend the rotation to offset future volume 
Ibsses in mature natural stands. 

The currant outlook for softwood timber aupplles has 
undergone considerable change by major ownership 
cstegov. The area of timberland controlled by forest 
industry has declined significantty since 1986, primarily 
by shifting land to the NlPF category. The most notice. 
able change occurred In the distributlan of planted 
stands, In the prevlous survey, forest Induatv controlled 
54 percant of the planted pine acreage. That flgure 
dropped to 46 percent in 1992. A sharp reduction of 43 
percent in natural pine stands with sevare declines 
acros6 all age claasea occurred on forest Industry land. 
The decrease in natural pine acrnape combined with a 
stabilization in planted pine stands resulted in a much 
higher proportion of forest industry's pine Land in planta- 
tlons. Sixty-eight percent of the State's pine acrsags is 
under NlPF awnershlo, where area of nlne nlantatlons ' 

ume an NlPF land should remain stable. Forest industry 
can be expected to  provide a stable share of softwood 
fiber for the next 10 to 20 yeers becaursa planted acre- 
sge under 30 years of ege is sdequete, but whathsr the 
decllne In the induafry'a timberland base will continus is 
uncertain. 

Prospective Hardwood Timber Supply 

The current sgs structurs of Virginia's hardwood forests 
lndlcetes an accumulation of stands in older age clussss 
(fig. 171. Acreage In stands ~la99lfled as B hardwood 
type (including oak-pine forest type1 5 1  year6 and older 
increased 11 percent to over %,2 million acres and ac- 
counted f ~ r  00 percent of all manageable hardwood 
stands in the State. Moreover, hardwood stands in the 
oldest age clusses (71 years and olderl increased 26 per- 
csnt. Many of these stands have reachad maturity and 
are chsractsrized by decressing growth and increas~ng 
monality. Indications that an aging hardwood rssource 
was evolving became apparent durlng the 187D's 
[Knight and McClure 19771. Historically low harvest 
rates have contributed to  the large buildup of acreage In 
older herdwood forssts and resulted in fewer standa in 
the younger spe clssrss. To achisvn a more balanced 
age diatrlbutlon, more mature and overmature hardwood 
stands should be harvsated. Thle wlll relfeve some of the 
demand pressure on the softwood resource and Improve 
growth for hardwoods in the long-term. 

was up 49 percent t b  784,000 acres. Thls ownership LYmnm' 

categow now supporta mare acreage In artlflclally 
e i +  

regenerated pine stands than forsrt industry. Natural 7'-83 

pine stands currently total 1 ,5 million acres under NlPF 
ownership, down 11 percent since the prior survey. 
Neverrheleas. large Increases were recorded In natural dl-KC 

pine acreags in manegeeble etands 60 years and older in 
age on NlPF land. Only 7 percent of Vjrginia's pine acre- "-5c , 

age is on public lend. Almost 87 percant of pine lands ,,_,, ! 

on plrblic ownership were naturally regenerated, and 
over half the atanda are older than 6 0  years. 21-JC 

11-13 
The distr~bution of the pine resource by ownership sug- 
gests that NlPF owners wlll play an incrsasing role In the DC-lo ' 
overatl softwood timber supply scenario. This owner 
categow controls 78 percefit of the pine stands between 
31 and 60 veers of age and ovsr two-thirds of the col- 1.6 1.1 c.n c c - -  3.4 3.8 1 . 2  1.6 

lective acreage of plne stands over 60 yeers of age. 
rn,,,,"" acr.. 

Therefore, dernend for pine sawtimber will be prlmarlly Flgure 17-Stand age profile of timberland claseifisd as a 
met by NIPF owners. In addition, as NlPF ownere accu- hardwood or oak-pine forest type, 1992. "NMS" includes 
mulate a greater share of young planted atands and im- those urees that lack a manageeble atand. 

prove planting ratss, they wlll probably supply a granter 
portion of the smaller-diameter pine products. If current ~~t~~~~ regions, considerab14 variation in 
rates of removal remain the same and a sustained level the age di.tribhion of hardwood forests sxisted (fig. 
of regeneration is maintelned, eoftwood inventory vol- 1 BI. The Coastel Plaln and Southern Pledmcnt showed a 
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more balanced age structure and a hlaher proportion of 
younger stands than the Northern Piedmont and both 
Mounteln Suwey Units. Seventy percent of sll menage- 
able hardwood stands 10 wars and younger were con. 
csntrated in the Coastal Plain and Southern Pledmom- 
thrse regions accounted for slmoflt all pains in acreage 
of young hardwood sfands. Th16 recent incr~ass illus- 
trates ths effect of increased hardwood harvesting. 
These areas have lower hardwood growth to removal 
ratios than those recorded for the Northern Pledmonf 
and both Mountain regions. The narrow pap betwsen 
growth and removals In the Coastal Plain has resultsd in 
a stable hsrdwood Inventory since 1986. Ths sffect of 
increased hardwood haruesting should creste an age 
profile thet contribums to more stabls growth levels over 
the next 20 years. Most of the mature and overmature 
stands In the Coastal Plain arn concentrated in the 
bottomland areas, where year-rourrd water makas them 
unacceasible for harvesting. The Northern Pledmont and 
both Mountain Survey Units have the highest accumuta- 
tion of older hsrdwood stands. Collect~vely, these three 
regions control nearly 4.3 mlllron acres, or 88 percent, of 
Virginia's hardwood forests over 50 years of age, Under. 
utilized, this vast srea of hardwood tlrnbsr offers rhe 
greatest opportunity for increasing the timber cut over 

the next several decodes. Despite escalating levels of 
hardwood ramovals in the Mountaln regions, hardwood 
growth still surpasses removals by a comfonable margin 
end invantories sre stlll rising. Unfortunately, this excsss 
of growth could erode ~f diminished-volume incremant 
and high rnonaRty continue in aging hsrdwood stands. 
If existing hardwood rnsrkets in Virginia cannot sbsorb 
hardwood hervestina oppOnUnltle3, the reserve of ovsr- 
maturs stsnds wlll continue to  increase, resvl t i~g in 
furthe, growth loss. 

The future of hardwood timber supplius is highly depen- 
dent on species composition end overall condltlon of 
young, immature hardwood lorests. The mansuernent 
and rugsnerstion of hardwoods Is complsx, and ade. 
quacy of a new hardwood stand is based on advance 
reproduetlon, sprouts expected from cut trees, end 
seeda from adjacent seed trees. Some hardwood and 
oak-pins stands that developed after the harvaat of pine 
sites are dominated by herdwoods exhibiting low-quality 
characteristics, such as poor form, cull. and specles 
traits that have low timber value. Almost 37 percent of 
newly regenerated hardwood acreage was classified as a 
pine forest type In the 1 9 7 7 4 6  survey. Many of thew 
Bites sre unaultable for hardwoodr, and conversion to 
pine is the only logical prescription. New hardwood 
stands resulting from harvest activity often contain 
subatantla1 numbers of  larger, residual trees that may 
curtail growth and developmsnt of younger trees In the 
understory. Young stands comprlaed prlnclpally of hard- 
woods are highly vulnareble to damage and moFtality 
from fire. Substenth1 amounts of moist. bonomland 
sites with conditions conducive to successful hardwood 
regeneration have been convened to  agrlcultural land. To 
ensure the produetfon of hardwood in quantities that 
meet antlclpated demands, these and other problems 
must be resolved quickly. 

Another prominent feature of tho hardwod resource is 
the large proponion of poorly 6tocksd stands, Ovsr 1 5  
percsnt. or nearly 1.8 million acres, classified as oak- 
pine or hardwood forest typs srs lass then 60 percent 
stocked with trees thet would be featured In most t~mber 
managament regimes. The number of hardwood acres 
in6ufiiciontly stocked has decreased 17 percent a~nce 
1986, but many stands still remain In poor condlt~on. 
Harvest activity since 1 g 8 8  produced about 18 percant 
of the poorly stocked hsrdwood stands. The remaining 
poorly stocked stands cover a wide varimty of physia- 
grsphle condltlons In diffsrent levels of productivity. Poor 
site conditions, inadequeta rsgeneratlon provlslons, and 
stands principally composed of rough and rotten tress 
are the main contributors to poor stocking on older hard- 
wood stands. Distrlbmlon of poorly stocked stands by 
regfon range from 12 percent in the Coastal Plain and 
Southern Ptedmont to 20 percent in thm Northern Moun- 
tains, efid all Survey Units ahowrd a decrease ~ i n c e  
1988. 



A five-step screening reduction of ths 3.4 milllbn acres 
of timberland classifled as a pine type is depicted In 
figure 18. In the firer step, some 96,000 acres of poorly 
stocked acreage are scraaned out. Generally, these areas 
do not support a menageeble stand of growing-stock 
treer, nor do they suppon enough merchantable volume 
for harvesting oppnrtunitlea. Total softwood qrowlng- 
stock volume per acre with these conditibne avera~ed 
165 cubic feet. Nearly all pine acreage poorly stacked Is 
found in natural plne stands, either in recently harvested 
areas or stands with poor site conditions. 

Figure 19-Five step screening reduction applied to the 
area of timberland classified as s plne forest Np0. 1992. 

In the second step, about 11 0,000 scres were excluded 
as adversa sites. Nearly all gf these acres were found on 
slopes of 40 percent or greater. Pmvious analysis con- 
firms the s~gnificantlv lower harvast rates on areas w ~ t h  
excessive stope (Brown 18901. Stetawide, annual re- 
movals in pine gtands everagad 34 cubic leer per acre on 
adverse sites compared t o  almost 60 cubic teet per acre 
on areas with slopes lers than 40 percent and no year- 
round watsr probleme. 

The third step eIlmlnete6 those pine stands classified as 
nanow strips and stringers, such as rlparlan areas, field 
edges, snd strlps adjacent to roads. This excluded about 
32.000 acres of naturally regenerated pine stands. The 
largest reduction occurred in the fourth screenlnp step 
where stands under 21 years of age were excluded. 
Besed on the assumption that these young stands will 
not be evallable for harveat untll sometime in ths future, 
1.3 milllon acres were deducted. Ovar threw-fourths of 
this acreage was found in plantations, illustraring the 
ongolng Intensity in artificlal regeneration efforts. 

The fifth and final step excludes almost 178.000 acres 
of pine stands concentrated in smell forested tracts on 
NlPF land. For all NlPF owners, the acreage of the tract 
thst the inventory plot samplaa la recorded. Using aerial 
phatogrephy, tho perceotage of tho tract covered by 
forest 1s determined and sppllad to the total acreage of 
the tract to determine the acreage of forast on the par- 
cel. This acrssge, referred to as forested tract size, was 
collected to  erremlne relationships between timber har- 
vesting and various tract sizes and to  snalyze trends in 
forast fragmentatlon. The distributton of Virginia's NlPF 
timberland area by forssted tract size is illustruted in 
table VI. This fifth screen Is based an the assumption 
that smaller parcsls 11 0 ecree or less) are econamlcally 
lers attraciive for timber hsrvesting or in a prlmnrily 
urban setting where timber production Is not the owner- 
ship objective. 

Table Y1-Ars. of Virginia7@ tlmbwlnnd, by forastad 
h c t  sir. and NlPF awnar dasnes, 19112 

Forsstsd KI Other Other 
tract %lie (acreel ownarsh4~s coreoreta Farmer ~nd~vidual 

In thla particular exerclne. 3.4 million scree of pins 
DtandS in Virginia Is dlscountsd to 1 . B  mllllon acres, or 
by 51 percent. If tho acrusning criteria are gccepted, one 
could conclude that only 49 pettent of the pine acreage 
currently offers unhindered lnsaing opportunitiss. 



Age profiles for hardwoods showed some dlfferencss by 
major owner category. Public lands had notably higher 
proponinns of acreage in older stands. while f o r d  
induntry showed a distribution heavily skewed toward 
the youngest sge class. The rn Jority of Virginia's public 
land is national forest In the western, mountsinous reg- 
ions where stesp terraln has historically inhibited con- 
ventional harvesting practices. Aboul me-thlrc of hard- 
wood stends controlled by forest industry Is 30 years or 
younger in sge. Forest industv land was the only major 
ownership t o  lose hardwood acreage (23 percent). This 
loss was largwly a rasult of hardwood to pine convsrsion 
after harvesting. The aqe d~atr~bution of hardwood 
6tands on NlPF land, where 61 percent of the hardwood 
stands are older than 50 years of age, ah4 indlcatea an 
saing resource. 

The trends shown by those invantories seem tp indlcate 
that the Ions-time buildup of hardwood inventory In 
Virginia, and elsewhere in ths Southeest. Is coming to an 
end. In the Coastal Plein, where hardwood growth is 
levellng off and starting to  decllna, harvea activity is 
lncreabing to meet the grnwlng demand for hardwood 
flber. As long as sound hsruestlng and ragensration 
practices are practiced, e boner atand-8ge distribution 
could evolvn, snd hardwood growth could increaae In 
this rwion. In bath Mountain Survey Unltr, a large 
invsnton, of hardwood has accumulated over the pa$t 
several decades and growth stlll exceeds removals by a 
haelthy margin. Even wlth this sesminglv grest abun- 
dance, legitimetr concerns about the future exist. About 
one-half of the current inventorv in the Northern and 
Southern Mountains is composed of tlmber 6pmcies 
considered inferior for high-quellty saw logs and vaneer 
logs, such en chestnut osk, black locust, and red maple. 
Moreover, overall tree quality ia questionable when 56 
percent of the hardwood sawtimber In Vlrginia resides in 
grade 3 or 4 trees. Finally, Inaccersibility, especially on 
steep, adverse sites reduces haruestable inventory. An 
increase in hardwood g rowh  in ths  Mounteln Survey 
Unitr ovsr the next 20 yeers or Ionuer ts unlikely unless 
steps me taken to accelerate the rates of herdwood 
harvestlnp and regenerstlon. 

In summary, the greatest gains in overall forelt produc- 
tivity in Virglnla can be accomplished through ~mproved 
utilization and management of the hardwood resource. 
Ons avenue to  a more well-balanced and vlgorous hard- 
wood resource is improved merkets for small-diameter 
and poor-quality hardwoods. Psst managlement of hard- 
woods has encouraged speciulized markets to absorb 
only a lhmited range of tree nlzea and species, contribut- 
Inn to ths large number of poorly stocked stsnda. Cur- 
rently, over 2.0 billion cubic feet of herdwood i n  muph 
and rottsn tree* can be found across nll msnaoement 
wpes and ownerships. This represents an average of 
133 cubic feet per acre. If technology makes thssn trees 
more attre~t ive for alternativa timber products snd im- 
proves eccess to hardwood trmber in prsviously inacces- 
sible areas, it mey h possible t o  expand the current 
base of hardwood markets. 

Timber Avallablllty 

The recent surge in softwood growth combined with the 
accumulation a1 older, high volume hardwood stands 
sppears to lndlcate ample supplies of timbsr for the fors- 
seeable future in Virginie. However. a host of factors 
affect tho amount of the resource that ia actually avail- 
eble for commercial logslng and consurnptivs usw at snv 
glven time, Wssther. terrain. environmental concerns, 
public p~ l i c y ,  landownsr attitudes and objectives, and 
the physics1 Bmlbutes of the resource restricting the 
avsilability of tlmber 6upplies must be included In any 
discusslon of the long-term prospects for adequate quan- 
titles of timber products. 

Forest lnvsntory snd Analysis assumes thst sll timber- 
land in tha Southeast is available for harvest unless 
statute or othar administrative designation officially 
prohlblts tirnbsr cutting. Whlle landowners are not ssked 
about thelr intent t o  sell timber, Information on the phys- 
lcal attributes of the timber resource thst csn influence 
availability is collected. With this informmion, analysts 
and users of the data can screen out selected physicrrl 
attributes to reach a more realistic assessment of timber- 
lend area and volume that offer unencumbered logglng 
opportunity. Criteris are Identified as inhibitlve to har- 
vesting, end acres or volumes associated wlth those 
critsria are excluded from the inltlel resource base. 
These diacounting criteria are only assumptions snd do 
not  ~rnply that the acres and voluma affected will never 
be harwested. The screening procedure does, howeu~r, 
provide a more practical way to  evaluate the resourcw in 
terms of timber supply, 



Applying these seme criteria to the total softwood 
growing-etock volume in ell stand types, the 5 . 8  billion 
cubic feet of 6oftwood volurns was reduced to  4.6 
bllllon cubic feet, or 73 percent of tha original total {flp. 
20).  The single fargest rsduet~on occurred when aoft- 
wood volume in stands under 21 years of age ware 
elimlnsted. The substantial amount of valums contained 
in pine plantetlons 20 veers of age or less accounted for 
this large drop. This reduction is  sornswhmt inflsfed 
because many of theee plantstions are domlneted by 
softwoods that have reached merchnntabl@ size and 
could be harvested for small-diameter timber products. 
The eecond largest decrease resultsd when softwood 
vofums contained in amell trects on NlPF land war de- 
ducted. Natural pine stands contafn 82 percent of the 
soffwood volume concentrated In forested t rwts  10 
acres or smaller. Many of the60 natural stands ere char- 
acterlzed by older, large-diameter pines in small parcela 
of forest land withln a predominently urbanized land- 
scape settlng and wlll probably never be harvested for 
timber products. 

The results of the same discounting procedure appllad to 
the hardwood rerource indicated a larger reduction to 
timberland area and growing-stock volume. The area of 
hardwood and ask-pine stsnds dropped from 12 million 
scres to 5.8 million acres, or by 54 percent (fig. 21 ) ,  
The largest reductions resulted when poody stocked 
stmnds and hardwood stands occurrinfl on adverse sitss 
were elim~nated. Hardwood ~lrowlng-stock volume was 
rerduced by 41 percent to 11.7 bllllon cublc feet after sll 
screening variables were appl~ed (fig. 221. The elngla 
lsrgest reduction occurred when the sdverse site crita- 
rlon wea spplled. 

Figure 21 -Fivs step screening reduction spplied to the 
area of timberland classifled a9 a hardwood or oek-pine 
foreat type, 1892. 

Flgure 20-Five step acresning reduction appllad to  the 
volume of softwood growing stock, 1992. 11 
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Flgure 22-Five step screening reduction applied t o  the 
volume of hardwood growing stock, 1992. 



Management Opportunities 

This chapter describes p~ssible management oppsrtuni- 
tier for improving Vlrglnla'e timberland. The growing 
demand for timber end timber products from a shrinkins 
timberland base make it impsrativs to meximlze tlmber 
growth snd Improve the qualib of the resource on as 
many tlmberland acres as possible. Factors, such an the 
diversity and fragmentation 07 timberland ownership, the 
h~gh cost of intsnslve forest management, and environ- 
mental constraints and regulations, complicate or impede 
efforts to manege tlmberland for this purpose. Idsntify- 
ing msnagement opportunitius that would enhence 
timber growth also benefit nontimber amenities by pro- 
motlng healthier forest condltlons. Therefore, where 
intensive forest management Is practical lhese treatment 
opportunities ehould be considared ss s gulde for future 
action. 

Field crews assign an optimum treetment opportunity 
at each sample location based on the current atand 
condltione they encounter. The treatment opportunity 
assigned describes the alngle most important silvicul- 
tural action that could be taken to improve the growth 
and quality of the stand. Since stand conditions vary 
greatly by broad managemunt class and ownership 
group. the treatments discussed are broad and general. 
Table VII provides a summeq of the treatment opportu- 
nities Identifled. 

A d v a r ~ e  Sites 

Advsrss sites, those acres with excessively steep 
slopes or year-round water problems, llmit the manage- 
ment opportunitiss on neadv 2.0 million acres, or 19 
percsnt of Virginia's tlmberland. Steep slopes, those 
areas with slopes of 40 percent or greater, account for 
95 psrcent of the acreage classifisd as adverse. Most of 
the stands on steep slopes are ldceted in the two Moun- 
taln Survey Units, while those ereas with year-round 
weter problems-the remslning 6 percsnt of advsrsa 
sltss-are locsted in the eaetem half of tha Stete. More 
than half of the acres on adverse sites were In relatively 
mood condition and required no treatment. Twenty-two 
percant were in nesd of a harvest, while 20 percent 
were in nesd of regeneration, Ovmr 96 percent of the 
sdverse sites were classifiud as hsrdwood or oak-pine 
with the remainder classified as pine types. Thres- 
fourths of all adverse sltes am located on NlPF land. 
about 22 percsnt sre on public land, and the remslnder 
arm on forsst industry land. Proportionately, adverse sites 
mak. up 31 percent of the public timberland. 18  percent 
of NlPF land, end 6 percent of forest Indurtv land. 

During the latest rsmessurement cycle, only 7 percent of 
the acms classified as adverse sites sxperleneed some 
form of timber cutting, ellowing timber growth to more 



Table VII-Arum of Vlrglnla's Idle aroplsnd and UmOerhnd, b?. brosd rnsnegement. ewnarahlp, and t rsatment  oppmrtunlr( clasaaa, 1992 

Broad traltment ooPorruAcv c'asr 

Stsnds ~n - - -- 

0 t h  re armvely Adusma 
Broad mansgsmsnt Total Csmmer~ le  etsnd Stsnd gocd attea or 
and awnersnln ~ l s a a s ~ l  arms $alv4Bn H~rver:  thlinlng lmprovscsnt convsralon Rsgensration' condltlon condltior.rZ 

Fma planlalbn 
Plrbllc 
Forest lbdustw 
Other prluete 

N m m l  p h s  stsnds 
Public 
ForsBt ~r.dustw 
Othl r  p r l v l t l  

Total 

Osk-plns .tar& 
Public 

TMel 9,518,571 39.304 976,888 41,118 633.536 46279 833,308 4.63@,328 2.?!@8.71~ 

Lowlnnd bldwond 
M n d l  

Publlc 28,781 .. 14,391 4,313 E,989 1,dQl 
Foron Industry 72,882 .. 21.1 79 4.372 2,707 11.818 17.711 
Othe' prlvete 535,378 4,981 66.170 .- 35,; 71 .. 147,236 171,451 134,971 

T d s l  636,021 4,381 102.734 - a9.548 - -  154,252 210,338 1 2 3 , 7 7 2  

All dasaea 
Pvbllc 1,983,288 14,: 98 837,924 13.888 84,356 - -  101,620 811.758 816,357 
Foren Industry 1,554,783 2,237 113.648 223,566 109,8'7 12,617 68,833 911,852 54,'33 
Other prlvsts 12,346,989 62,279 838.146 480,621 843,482 49.672 1.614,:83 6,214,781 2,149,833 

T f .  1 r6.886.018 78.781 l,aQ6.618 718.676 '.135,254 82.489 1.102.483 7.Q98.4a9 2,812,889 

' Foreat lduatry lndudea lenda undsr Ions-tarm Isars- 
I n ~ l u d d ~  101,618 acrw whsrs h l~hquel~tv hsrdwppd rcgt+ararinn could bs srcom=llerad by  fslllna msldum trcc* 10 relaale dvsn:s r:.dentorv nardwood 

rspmdumoon and pmmale sfump sprnudna. 
'are- ~ n s r e  msnsgsmen. onmnunklss a r c s m r c k  Ihrn8md barnuse Latseeeloeae or noor dra8nsg.- 



than double the rate of removal6 Volume of growing 
stock per acre averaged 1,842 cubic fset psr acre, 0 
percent more than ths average volume on operable eltee. 
These stands aversged 60 years of age, with net annual 
growth of 36 cubic feet per acre, while the averaga age 
for all stsnds wss 48 years of age, and the net annual 
growth averaged 6 6  cublc feet per acre. 

Because applylng treatments to adverse stsnds is diffi- 
cult, they have been excluded from the management 
opportunities presented in this chapter (table VIII. How- 
ever, these stands sre nm excluded from the product~ve 
timberland bsse. Advanced logoing techniques and 
increasina prices for high-quality timber are making most 
adverse sltes more accerribln and economically feasible 
to log, Although thsse sites restrict mansgsment op- 
tions t o  IBBS intensive management, they provlde sreas 
for many nontimber benefits, such es watershed man- 
agement, recreational opportunltles, snd wlldl~fs habitat. 

Stands In Goad Condition 

Manageable stands in good condition snd on operable 
sites occupy more than 7.9 mllllon acres. or 51 percent, 
of Virginla's tlmberland. This represents an increase o f  
nearly 450.000 acres over that meesurmd in the previ~us 
survey period. There stands arm ganeralty 60-percent or 
better stocked with youfig or vlgarous trees of accept- 
able quality and free from signlflcant damage or exoes- 
sive competition. By broad forest type. 64 parcent of 
the opereble pine acreage I6 In good condition Ifig. 231, 
a s  is 03 percent of t h e  operable hardwood acresge (fig. 
241. Almost 59 percent of forest industry-controlled 
tlmberland 16 in good condition and needs no immediate 
treatment, as is 52 percent of NlPF tlmberland and 41 
percent of public land. Hardwood and oak-pine ltands 
together account for 74 percent of the acres in good 
condltlon, natural plne stands accouvt for 14 percsnt, 
and plne plantat~ons account for 12 percsnt. As a neb- 
portlon, about 65 percsnt of the pine plantatlona. 59 
percent of  the natural pine stsnds, and 60 percent o f  the 
oak-pine stands are in good condltlon. In cornparl6on. 
only 47 percent of the upland hardwood stenda and 33 
percent of lowland hardwood stands are In good condi- 
tion. Across all broad management classes, stands in 
good condition svereged 40 years of age and containad 
1,735 cubic feet of Urowing stock per acre. N6t annual 
growth of growing stock averagsd 61 cubic feet per 
acre, well above the average 55 cubic feet per ecre for 
all Stands. Continued protaction from cetastrophlc fire, 
lntermedlate treatment of stands as needsd. and prompt 
regeneration after hawsst will ensure long-term produc- 
ttvity and a high rats of erowth on these timberland 
acres. 

Treatment Opportunltles 

Three out of every 10 acres of Viroirria'e tlmbsrland offer 
opportunities to improve end Increase the State's future 
tlmber aupply. Conditions range from overmature and 
overstocked standa t o  low-stocked stands in need of 
regenerstion. Wlthout treatment, these stands will 
remain far less productive then their potential. Tho six 
management opportunitims identifled below would in- 
crease the quantity and Improve the quality of tlmber on 
these acres. 

1 .  Selvege and regenerate seriausty dumagedstands on 
73,000 acres. These stands have been heavily damaged 
by dlsease, insects, weather, or fire and without treet- 
ment wlll experience excessive monality. Salvageable, 
damaged stands accounted for less than 1 percant of 
Virginia's timberland: however, thasm stands that have 
wxperlenced snough mortality to brlng the stocking be- 
low EL1 percent am included under the ragenaration 
opportunity. These stsnds sveraged 85 years of age and 
contained 2,t t 7  cubic feet of arowing stock per scre. 
Upland hardwood stands accounted for nearly half of the 
stands in need of selvage, with disease baing the most 
damaging agent. Natural pina stands and pine plantfl- 
tions accounted for another 32 percsnt of the stsnds In 
need of salvage. 

2 .  Hervest end regenerare mature srnnds on 1.4 mfllinn 
acres. Nearly 9 percent of Virginia's timberland falls Into 
thls category where stands nre charscterlzed by 
advanced age, high vblumes, low-growth rates, and 
significant rnortellty. These atands averaged 88 veers of 
age and supported 2.801 cubic fset of growing stock 
per acre. Net annuat growth per acre a ~ e r a ~ a d  51 cubic 
feat. Hardwood stands accounted for 78 percent of all 
stands in need of harvsst. Oek-plne atands accounted 
for 13 psrcent of stands in need of harVebt, and pine 
stands accountad for the remainlng 9 percent. More 
than two-thirds of the hawestable acreage was on NlPF 
timberlsnd and 24 percent was on public timberland. 

3. Thin, young lmmetvre stands densely stocked wfth 
rnerchuntable frees on 718,000 acres. Five percsnt of 
the State's tlmberland is in stands overstocked wtth 
trees that are recalving intense competltton from sach 
other. Without commercisl thinnlng these stands will 
etaanate, and much of the arowth potential will be lost 
to suppression mortality. These stends averaged 29 
years of age end contalnad 2,569 cubic feet of growing 
~ t o c k  per acre. Net annual growth per scre averaged 
152 cubic feet. Plne stands accounted for 90 percent of 
the commercial thlnnlng opportunity. Nearly 58 percent 
of ths pine stands in need of thinnina were pine planta- 
tions. By ownership. 67 percent of stends that need 
thinning were on NlPF land; 31 percent were on forest 
industry land; and the remaining 2 percent were on 
public land, 



Good condltlon 
64% 

Solvmaa 

................... 
Harvest 

Operobls 6H.a 
4% 

Adverse slles 
4% SEX 

-hlnninp 
20% 

..................... 
Tlmbsr s i a r d  

irnprovsmrn! 
Rcgonarols 

J % 
87 

ro fa l  3.L million acres Total 3.2 milllon acres 

Figure 23-Pine timberland mcreege by trsatment opportunity, 1992. 
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Figure 24-Hardwood t~mberland acreege by treatment opportunlty. 1992. 

4. Remove undesimble trees end competing vegetation 
from immature srends on ?. 1 million rcres. The more 
than 7 percant of the State's Timberland in thi6 caregun/ 
ore charactsrized by irnmaturs stands receiving intenss 
competition from rough trees or other Inhibiting veuets- 
tion. Many acres in need of tlmbar stand irnptorement 
(TSII are the result of pest cutting practices, such as 
partial harvests and high grading where residual trees 
Impede regeneration and lnhibi t growth. Also Included 
are those stands heavily stocked with tmmature trees 
and requiring a precommerciul thinning. Stands nesding 
TSI averaged I5 years of age and contained 667 cubic 
feet of growing stock per scre. Net annual growth of 
growing stock averaped 44 cubic feat per scre. By 
broad forest class, hardwood stends mccounted for 59 
percent of the acres in need of TSI, whlle oak-pine 

stands accounted for another 17  percent, Natural pine 
stands snd pine plantations together accounted for 24 
psrcent. Timberland held by NlPF ownera accounted for 
83 percent of the acres In need of timber stand Improve- 
ment, forart industry land accwnted for 10 psrcent, and 
publlc land accounted for about 7 percsnt. 

5 .  Convert stands with species obv;ovsly unsuitable for 
the she to r more productive species on 82,000 acres. 
Less than 1 percent of the State's timberland falls into 
t h ~ s  category where off-site speclea make up a rnanage- 
able stand but, from the stsndpoint of timber produetlon, 
produce below the site's potential. These stands aver- 
aged 37 years of age and contained 1,170 cubic feet of 
growing stock per acre. Net snnual growth of af6wlng 
stock avere~ed 40 cubic feet per acre. Oak-pine and 



hardwood stands accounted for 82 percent o f  the area 
needing conversion. By ownership, 79 percent of the 
acres in need of stand conversion ware on NlPF Isnd, 
and 21 percent were on forest industv. 

8 .  Regenerate 7.3 million scres so poorly stocked with 
acceptable trees that a manegeable stand does nor exist. 
Currently, about 8 percent of Virginia's tlmberland falls 

into this category. Timberland acres in need of regenera- 
tlon have dropped nearly 10 percent, or 270.000 acres, 
since the previous 6 u r v e ~  period. Conditions on most of 
thess acres are the result of past harvssting practicss. 
Almost one-fourth of the acres needing regeneration 
experienced a final harvest between 1886 and 1982. 
Many of these acres may naturally regensrats on thelr 
own. Howevar, in the absenca of trsstmsnt, a managa- 
able stand may not appear for decades on substsntisl 
portion of these acres. More than one-half of the stands 
in need of regeneratlon have been In this category since 
the previous survsy period. Average age of stands in 
nesd of regensration was 35 years. This is indicative of 
thsss stands, whsre remnants of former stands, cull 
seedlinas and saplings, and other undealrable vegetation 
prevent the development of 0 manageable stand. Vol- 
ume of growing stock In there poorlynocksd stand6 
averaged only 567 cubic feet per acre and net annual 
growth of growing atock  avsraaed 20 cubic faet pasr 
ncre. Of the timberland acres with s regeneretion oppor- 
tunity. 83 percent were claaelfied ae  hardwood. 11 per- 
cent a6 oak-plne, and 6 percent as pine forest types. 
This represents species currently growing and does not 
necesserily reflect the best-suited or pre-harvest species. 

Iri addition to the 1.3 mlllion acres of poorly stocked 
timberland. 437,000 acres of idls cropland represent e 
regeneration opportunity. In the pest. these acres have 
been a major source of new stbnds and rspresent a 
relatively Inexpensive way to  maintain Virginia's pine 
resource. Including both poorly 6tocked timberland and 
idle cropland, regeneratlon opportunities exist on 1 .7 
million acres. Since NlPF swners control 89 percent of 
the acres in need of regeneration, efforts la correct and 
Improve the situation should be dirscted toward th16 
ownership category. 

Help la Available 

Several sources of f~nancial and professional assistance 
are available to aid Virginis's NlPF land owners in timber- 
land management. The Stewardahlp lncentivsa Program. 
the Forestry Incsntives Program, the Agriculture Conser- 
vation Program, and the Conservation Reserve Program 
are all Federel co6t-ahars programs deslaned to aid NlPF 
landownets with the cost of tree plentina and other 
timber management practices. The State also offara 
cost-share ssslntancs in the Reforeetat~on of Timberlands 
lRTl program. In addition, professional advice and ser- 
vices are availabla through the Department of Forestry. 
Commonwealth of Llrginia; the Cooperative Extension 
Services, Viwinla Polflechnic Institute; and private for- 
estry consultants, Many forest product6 companies also 
offer lease arrangsments, cooperative agraements, and 
technical assistance to  private landowners. 



Literature Cited 

Bechtold. Wllllam A.; Brawn. Mark J.: Tnnssy, John 9. 
1987. Virginia's fareats. Reaour. Bull. SE-95. 
Asheville. NC:  U.S. Deportment of Agriculturs, 
Forest Service, S ~ ~ t h ~ a l t e r n  Forest Experiment 
Station. 89  p .  

Brown, Mark J. 1990, Harvsst rster on adverbs sit= in 
the Southeast. Southern Journal of Applied Forestv. 
14l41:166~170. 

Coat, Noel Dm 1978, Multiresource Invantories-a 
technlqus for measurinq volume in standing trees. 
Res. Pap. SE-1913. Ashevllle, NC: U.S. Department 
of A~]riculture, Forsst Servlce, Southeastern Forest 
Experiment Sta t i~n .  18 p. 

Hmaon. Mark H.: Frlsswyk, Thomas: Glover, Joseph F.; 
Kelly, John F. 1992. Tha eastwlde forest inventow 
data base: ussrs mdnual. Qen, Tech. Rep. NC-151. 
St. Paul, MN: U.S. Dspartrnsnt of Agrlculture. Forert 
Service. North Central Forest Expertment Station. 
48 p. 

Hutchins, Cscll C., Jr. 1992. Change6 in output of 
Industrial timber products Ln Virginia, 1987-1 BBB. 
Reaour. Bull. SE-129. Aaheville, NC: U.S. Department 
of Aariculture, Forest Sennce. Southemstern Forest 
Experiment Station. 18 p. 

Hutchinu, Cecll C.. JT. 1991, Southern pulpwood 
production, 1889. Rssour. Bull. SE-119. Ashsville. 
NC: U.S. Department of Aqrlculture. Forest Service, 
Southeastern Forest Exper~ment Station. 28 p. 

Knlqht. Herbert A.; McClure, Joe P. 1977. Vlrglnla's 
timber. Resour. Bull. SE-44. Ashevilla, NC: U.S. 
Department of Agrlculture, Forest Servlea. 
Southeastarn Forest Experiment Stetlnn. 53 p. 

Saucfsr, Jossph R.; Cubbage, Rederlck W., comps. 
1990. Proceed~nps of southern plantationwood 
quality workshop: a workshop on rnanegement, 
utilization. and economics of the South's changlng 
pine resource; 1989 June &7; Athens, GA. Gen. 
Tech. Rep. SE-83. Asheville, NC: U.S. Depanment of 
Agriculture. Forest Service, southeastern Forest 
Experiment Station, 95 p. 

Sheffinld. Raymond M.; Coat. Nasl D.: Bechtold, 
WIlBarn A.; McClurs, Joe P. 1985. Pine growth 
reductions in the Southeast. Resour. Bull. SE-83. 
Asheville, NC: U.S. Depanment of A~riculture. Forest 
Service, Southeastern Forest Experiment Statlon. 
112 p. 

Skog. Kenneth E.: Waterson, Irons A. 1986. Residential 
fuelwood use In the United Stetes: 1980- IS8 1. 
Reaour, Bull. WO-3. Washingtbn. DC: U.S. 
Department vf A~riculture. 46 p. 

V.S. Pspartrnsnt of Agr iwhre ,  Forest Servlcs. 1988. 
The South's fourth forest: alternatives for the future. 
For. Resour. Rep. 24. Washington. DC. 51 2 p. 

U.S. Department of A ~ r l c u h r s ,  Forest Sehrice. 1982 
Forert Sarvice resource inventories: an overview. 
Washington, DC. 38 p.  

U.S. Deoamnarn of Cornmeres, Bureau of the Census. 
I R B l  , I B87 cenauh of manufacturers, geographic 
area series. Virginie, MC87-A-47. Waahlngton. DC. 
55 p. plus appendix. 

U.S. Depattrnsnt of Commercs. &Iremu of the Cenw6, 
1891. 1969 county business patterns, V~rginia. 
CBP-89-48, Weshington, DC. 235 p. 





of Southern Timber Reseerch Work Unit of the South- 
eastern Forest Expedment Station in Athanh, GA. In 
addition. felled trees ware measured at 104 active cut- 
tlng operations to provide utilization fectors for the dif- 
ferent tlmber products and species groups and to  supple- 
ment the stendlng-tree volume study. 

5. Growth, rsrnovnls, and rnortnlity ware astimatad 
from the remeasurement of 4,324 perrnsnent ssrnple 
plots established at the tlme of the 1088 inventory. 
Periodic surveys of timber products output, conducted in 
cooperation with the Division of Forestry, along with the 
annual pulpwood production study for the South, pro- 
vlded sdditlonal lnformatlon far breakdown8 of removats 
by produn. 

8. Ownerrhlp tnformation wa6 collected from corrs 
rpondsnce, public records, and local contacts. In coun- 
ties where the sample missed a particular ownership 
clsss, terripdtdly LBrnPlea wele eddsd end measured to  
descrlbe forest condltlone with~n the ownemhlp class. 

7. All field data warn sent to Asheville for editing and 
were entered into diak and mapnetic-taps storage for 
processing. Final estimates were based on statistical 
summaries of the data. 

Rellablllty of the Data 

Statistical analysis of these dote indicutes a sampling 
srrar of + 0.24 percsnt far the estimate af timberlnnd, 
1 .14  percent for totel growing-stock volume, 1 .ZB per- 
cent for growlng-stock Urowth. and 4.65 percent for 
growing-stock removals. As the totals are broken down 
by forest type, species, tree diameter, or other subdivi- 
srona, the sampling error incraasea. I f  homogeneity of 
variances is  assumed, the order of this increase may be 
approximated by using the following tabulation showing 
the sampllng errors in terms of one standard error, or 
two chances out of three. For example, a subset of ths 
State totals with en estlmate of 7.9 bllllon cublc feet 
would have an estlmated sampl~ng error of 2 percsnt, or 
0.1 8 bllllon cublc feat. Th16 means that, two  times out 
of three, the true growing-stock volume for this subset 
would he within tha  renge defined by 7.0 * 0.18, or 
from 7.7 to B.1 billion cubic feet. 

Sampling error for selaeted areas and volumesr 

Samplitlg Volume of growing stock 
8rrara 
(oercsnt) Timberland lnventorv Net arowth Removals 

M acres Mliiim cubic test 

'Snmpl~n~ error d volume or ana totals In questlon may be 
mmputed w~th  the following tormula: 

SE. I sampllng error for subdlvlsion of Survsv 
Unn or State totsl, 

SE, - sampllng errw for Survay Unit or Statn total, 

X. = sum o f  valuas for the darlable of Interest 
(erea or volume) for subdlvlslon of SuWsy 
Unlt or Stste, 

X, = totsl erea or volume for Survey Unlt or State. 

a 0y random-sampl~ng formula. 



Definitions 

Basal arms. Ths srea In square feet of the cross aection 
at breaat helght of a single tree or o f  all the trees In a 
stend, usually expressed in square feet per ecre. 

Biomass. The sboveground graen weight of solld wood 
and bark in live trees 1 .O inch d.b.h, and larger from the 
ground t o  the tip of the tree. All follags is excluded. The 
wsight of wood and bark In lateral limbs, secondsw 
limbs, and twigs under 0.5 ipch in diameter at the polnt 
of occurrence on sapling-size treea Is Included but is 
exctudsd on poletimber end sawtlmber-size trees. 

Bole. That portion of a tree between m I - foot stump and 
a Cinch top diameter outside bark (d.0.b.l in trses 5.0 
inchss d.b.h. end larger. 

Bmad management class. A clsssificetlon of timberland 
based on forest type snd stand orfgln. 

,?he pplanration. Stands that have been artificially 
regenerated b y  plantlno or dlrect seeding and with a 
southern yellow ptne, white pins-hsmlock, or other 
sotlwood forest type. 

Natural pine Stands that have not been anificially 
regenerated and with s southern yellow pine, white 
pine-hemlock, or other sonwood forest type. 

Duk-pine. Stands wlth a forest typs of oak-pine. 

Upland hardwood. Starrds with s forest type of 
oak-hickory, chestnut oak, southern scrub oak, or 
maple-beech-birch. 

Lo wlmnd hardwood. Stands with a forest typs o f  
oak-gum-cypress, elm-ash-cottonwood, palm, DI 

other tropical. 

Census water. Strsams, slou~hs, estuarles, canals, and 
othsr moving bodies of water oneaighth of a statute 
mile in width and greeter, lakes. rersrvoirs, ponds, and 
~ t h s r  psrmanent bodlea of water 40 acres in arsa and 
greater. 

Comrnsrclal forest lend. (see: Timberland). 

Commercial species. Tree spscles cunmntly or potentislly 
suitsble for Industrial wood products. Noncommercial 
species are excluded. 

Cropland. Land under cultlvatlon withln the past 24 
months, including orchards and land In soil-improving 
craps bvt excluding land cultivated in developing irn- 
proved pesture. Also includes idle farmland. 

D.b.h. Tree diameter in Inches Ioutrids bark) at breas? 
height (4.6 feet above the proundl. 

Dlerneter dam. A classification of trees based on trse 
d.b.h, Two-inch diurnetsr clmsses ere ccmmbnly used by 
Forest Inventon, snd Analysis, with the even Inch as the 
approximste midpolnt for a class. For example, the 
6-inch class Includes tram 5.0-6.9 inches d.b,h, 

Farm. Land on which aqricultural operations sre being 
conducted and sale of agrlcultural products totalad 
61,000 or more during the year. 

Ferm operator. A person who operatsa a farm, sithsr 
doing the work or directly aupervi6ing the work. 

Farmsr+wned land, (see: Other privsts I ~ n d l .  

Forest Industry Innd. Land owned by companies or indi- 
viduals operating primary wood-using plants, 

Formst indu&y-lwsed hnd. Land leased or under men- 
agement contracts to forest industw from other owners 
for periods of one forsst rotation or longer. Land under 
cutting contrscts is not Included. 

Foreet Innd. Land a t  least 16.7 percent stocked by forest 
trees of any size, or formerly having had auch tree cover, 
and not currsntly developed for nonforest us*. 

Forest type. A clssaificetion of forest land based on the 
specles formlng a plurality of Ilve-tree stocklna. 

White pine-hmbek. Forssts in which eastern white 
pins, red pinm, or jack pine, slnqly or in combination, 
constitute a plurality of the stocking. [Common asso- 
ciates include hamlock, birch, and maple.) 

Spnrce-fir. Forests In whlch spnrce or true firs, singly 
or In cornblnatlon, constitute e p l u r e l i ~  of the stock- 
ing. [Common ssaociates include rnsple, bitch, end 
hsmlock.l 

Longleaf-slash plne. Forestn In which longleaf or 
slash pine. alngly ar In combination, con~t i tute a plu- 
rallty of the stocking. (Common associatas include 
oak, hrckohy, and gum.) 



Loblotty-shorrlssf pins. Forasts in which loblolly pine, 
shamleaf ptne. or other southern yellow pines, sxcspt 
Iongleaf or slash pine, singly or in combination, con- 
stitute a pluraiity of the stocking. 1Common assocl- 
ates include oak, hickory, end gum.) 

Osk-pine. Forests in which hardwoods (usually upland 
oaks) constitute a plurality of the stocking bul in 
whlch plnes account for 26 to 60 percsnt of the 
stocklng. (Common sssoelates include gum, hickory, 
and yellow-poplar.\ 

Oak-hfckury. Foreats In which upland oaks or hickory, 
singly or in combination, constitute a pfural~ty of the 
stocking, except where pins8 account for 5 to 50 
percent, in which csss ths stand would be classified 
oak-plne. (Common associates include ysllow-poplar, 
elm, maplo, and black walnut.) 

Oek-gum-cypress. Bottorn-land forests in which 
tupslo, bleckgum, swrstgvrn, oak ,  or southern cy- 
press, slngly or In comblnetlon, constitue a plurality of 
the stocklng, except where plnes account for 25 to 
60 percent, In whlch case the stand would be ctassi- 
find oak-plne. (Common assoelates Include cotton- 
wood, willow, arh, elm, hackbew, and maple.) 

Elm-ssh-cowonwood. Forests in which elm, esh, or 
cottonwood, slngly or in cdmblnatlbn, constitute a 
plurality of tho stocking. !Common associates Include 
willow, sycamore, beech, and rnap1e.l 

Maple-besch-birch, Forests in which maple, beech. 
or yellow birch, singly or in combinstion, constitute a 
plurality of the stocklng. (Common assoclstea include 
hemlock, elm, basswood, end white pine.) 

Palm, other tmpfcels. Forssts In whlch palms and 
other troplcals constitute a p l u r a f i ~  of the stocklng. 

Gross growth, Annual increase in merchantable volume 
of tress in the absancs of cutting and mortality. lGroa8 
growth includes survivor growth, ingmwth, growth on 
ingrowth, growth on removals prior to  removsl, and 
growth on mortality prior to deslh.) 

Gtowlng-stock trees. L~ve sawt~mber-size treea of com- 
marclal species containing at least e 12-foot log. or two  
noncontiguous saw log6 each 8 feet or longer, mseting 
minimum grade requirements (hardwoods must qualify ss 
B log grede of either 3 or 41 softwoods must quallfy a9 a 
log grade 31 wlth at least ons.thrrd of the gross board- 
foot volume llnternational 114-inch rula) between a 
l - foo t  stump and the minimum ssw-log top being sound. 
or a live tree below sawtlmber size that will prospectively 
quslify undsr the above standards. 

Growlng-stock volume. Volume (cubic feetl of solid 
wood in growing-stock trees 5.0 inches d.b.h, and larg- 
er, from a i - foot btump to  a minimum 4,O-inch top dlam- 
eter, outside bark, on the cerhtral stem. Volume of solid 
wood in primew forks from the point of occurrent@ to a 
minlmum 4.0-inch top diemeter outside hark is includsd. 

Hardwoods. Angiosperms: dicotyledonoun tress linclud- 
ing all palm species, which are monocotyledonousl, usu- 
ally broadleaf and deciduous, 

Sofr h~fdwoeds. Soft-textured hardwoods, such as 
boxelder, rud and silver rneples, hackbsrrv, 
loblolly-bay, sweatgum, yellow-poplar, magnolia, 
sweetbay, water tupelo, blackpum, sycamore, tot-  
tonwood, black cherry, willow, basswood, and elm. 

Hard hsrdwoods. Hsrd-trxturad hardwoods ruch a s  
sugar maple, blrch, hlckor$, dogwood, persimmon 
[forest grown], black locust. beech, ash, honeylocust, 
holly, black walnut, rnulbsrw, and all commercial 
oaks. 

Idle farmland. Cropland, orchard, improved pasture, and 
farm sites not tended within the past 2 years, snd cur- 
rently less then t6.7 percent stocked with llve trees. 

Improvsd pasturs, Land currently improved for grazlng by 
cultivation, seeding, irri~atian, or clsaring of treas or 
brush. 

lndustrlnl wood. All roundwood products except 
fuelwood. 

Ingmwth. The number or nnt volums of tress that grow 
large enough during a specified year to  qualify as sap- 
lings, po[etlmber, or sawtimber. 

Land area. The area of dry land and land temporarily or 
partly covered by water, such ss marshes, swsmps, and 
river floodplains (omitting tidal flats below mean high 
tids), strsams, sloughs, estuaries, snd canals less than 
one-eighth of s statute mlle In wldrh and greater, lakes, 
reservoirs, and ponds less than 40 acres In area. 

Live treea. All tress 1.0 inch d.b.h. and larger that are 
not dead at  the time of inventory, 

Liva-traa volume. Volume lcublc feetl of wood above the 
ground llne in live trees 1 .O inch d.b.h. and larger, The 
volume In twigs and lateral llmbs rmaller than 0 .5  inch in 
diameter st the polnt of occurrence on sapling-size tress 
is included but is sxcludsd on poletimber and sswtimber- 
6ize trse6, 



Log grade. A classification of logs based on externel Nonstocked forest bnd. TLmbsrland less than 16.7 per- 
character~stics as indicators of quality or value. cent stocked with growlng-stock trses. 

Logglng residues. The unused merchantebte portlon of 
growing-stock trees cut or destroyed durlng logging 
operations. 

Manegeable stand. Timberland a t  least $0 parcent 
stocked with arowlng-atock tress that can be featured 
together under a managemsnt scheme. 

Msrchantable ponlon, That portion of llve trees 5.0 
inches d.b.h. and larger between a l-foot stump and 0 

mlnlmum 4.0-inch top diameter outside berk on the een- 
trel stem. That portion of primav forks from the polnt of 
occurrence to a minimum 4.0-inch top diameter outside 
bark is inc[uded. 

Merchedtable volume. Solid-wood volume in rnerchant- 
able portion of live trsss. 

Mlscallaneous Fedsrel land. Federal land other than ne- 
tional forests, land administered by ths Bureau of Land 
Managernunt, end land administered by the Bureau of 
Indian Affairs. 

Mircallaneous prlvate land. bee: Other private land) 

Monallty. The merchsntable volume In trees that have 
died from natural cauees during a specified perlod. 

National forest land. Fsderal land that has been legally 
deslgnated as national f~restp or purchase units, and 
other land under the administration of the Foreat Service, 
including experlmental areas and Bankhead-Jonea Title 
I l l  lend. 

Not annual growth. The net change In merchantable 
volume for a specific yuar in the absence of cutting 
{gross growth minus mortality for that specified yeail. 

Not volums. Gross volume of wood leas deductlons for 
rot, sweep, or other defect affecting use for t imbr  
product$. 

Noncommsrclal speciea. Tree species of typically smell 
elre. poor form, or lnferlor quality that normelly do not 
develop into trees suitable for industrial wood products. 

Nonfarsst land. Land that has nevar supponed foraats 
and land formerly forested whsre timber production is 
precluded by developrnsnt for other uses. 

Nonindustrlsl private fornst INIPF) land. (see: Other 
private land). 

Other prlvats lend. Privately ownsd lend excluding forsat 
induatry land or forest ~ndustry-leased land. Also rsferred 
to as nonindustrtal private forest (NIPF) land. 

Farmer-owned land. Owned by farm operetars, ex- 
cluding Incorporated farm ownorships. 

Orhsr individual land. 0 wned by individuals othsr than 
farm operstors. 

Orhw corporate land. Owned by corporationa, includ- 
ing incorporeled farm ownershipa. 

Othar removals. The grawlryl-mock voluma of trees 
removed from h e  inventow by cultural operetlone such 
as timber stand improvement, land clearing, and othsr 
changes in land use that resull in the removal of ths 
trees from timberland. 

Plum residues. Wood material ~enerated in the produc- 
tion of tlmbor products at primary manufacturing plants. 

Coarse residues. Material, such as slabs, edgings. 
trlm, veneer cores and ends, which le suitable for 
chipping. 

Fine residues. Material, such sa sawdust, shavinga, 
and veneer chlppings, which Is not suitable for 
chipping. 

Plenr bypmducts. Residue1 (coarse or finel utlllzsd in 
the further manufacture of industrial products or for 
consumer uss, or utilized as fuel. 

Unusedplanr msidvcw. Residues lcoarbe or finel that 
are not used for any product, Including fuwl. 

Poletlmber-slrs *ses. Uvb trass el least 6.0 inches d.b.h. 
but smaller than sawtimber size. 

Prlrnaw wood-ualng plants. Industrlss that receive 
roundwood or chips from roundwood far the manufac- 
ture of products, such 83 veneer, pulp. ~ n d  lumber, 

Productlvmva-reservsd foforsat land. bee: Resawed timber- 
land). 

Rangeland. Land on which tho natural vegetation is pre- 
dominantly native grasses, grasslike plants, forbs, or 
shNbe valuable for forage, not qualifying as timberland 
and not developed for another land use. Rangeland in- 
eludbs natural grsaaland and savannah. 



Rsservsd tlmbsrland, Forest lsnd sufficientlv productive 
to qualify as timberland but withdrawn from timber 
utilization through statute or administrative deslgnetion. 

RntIen trees. Live trees of commerclal speclea that do 
not contsin at least one 12-foot Sew log. or two non- 
contiguous sew lcgr, each 0 few or longer, now or pro- 
specttvely, prlmarlly bscauss of rot or missing sections, 
and with less than one-third of the gross board-foot tree 
volume in sound materisl. 

Rough treee. Live trees of commerclal speclea that do 
not contsln at leaitt one 1 .?-foot saw log. or two non- 
contiguous saw logs, each 8 feet or longer, now or pro- 
spectively, primarily bscauss of roughness, poor form, 
splits, and crscks, and with less than one-thlrcl of the 
gross bosrd-foot tree volume In sound meterlel: and llve 
trees of noncommerclal spacles. 

Roundwood (roundwood logs). Logs, bolts, or other 
round sections cut from trees for industrial or consumsr 
uses. 

Roundwoad chipped. Any tlmber cut primarily for pulp- 
wood, delivered to  nonpulpmills, chipped, and then sold 
to pulpmllls 88 resldues. Including chlpped tops, jump 
sect~ons, whole trees, and pulpwood sticks. 

Roundwood products. Any primpry product, such as 
lumber, poles, pilings, pulp, or fuelwood, that Is pro- 
duced from roundwood. 

Balvabls dsad tress. Standing or down dead trees con- 
sidered utilizable by Forest Inventory end Annlysls 
stsndards. 

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

Sew log. A log meeting minimum stsndards ot diameter, 
length, end dsfsct, including logs at least 8 feet long. 
sound and straight, end with a minimum d~ameter inside 
bark for softwoods of 6 inches (6 inches for hardwoods). 

Snw-log portion. That part of the bole of sswtimber trees 
between a l - foo t  stump and the saw-log top, lncludlng 
the portion of forks large enough to contaln a saw log. 

Saw-log top. Thw point on the bole of sawtimbsr trees 
above which a conventional sew log cannot bs pro- 
ducsd. The minimum saw-log top le 7 .0  inches in diam- 
der  a-ide bark (d.0.b.) for softwood$ and 9.0 inches 
[d.o.b.) for hardwaods. 

Sawtimbsr-she trees. Softwoods 9 .0  inches d.b.h, snd 
larger and hsrdwoods I 1  .O inches d.b.h, and larger. 

Sswtimber volume. Growlng-stock volume in the 
sawloe portion of SaYnlmb~1-81~e tree6 in board feet 
[International 114-inch rule). 

Sesdlings, Trses less than 1 .0 irhch In d.b.h. Only seed- 
lings of s commerclel speciee that are not overtopped 
and are mom than 6 inchss tell for softwoods and 1 f o o t  
tall far hardwoods are counted. 

Slts class. A classification of forest land in terms of 
inherent capaciw to grow crops of industrial wopd based 
on fully sfddked natural stands, by annual production 
capectty. 

Softwooda. Gymnosperms; in the order Coniferales. 
usually evergreen (includes the genus Texodtum, whloh 
is deciduous), having needles or scalelike leaves. 

Plnes. Yellow pine species, which include Iobloll~. 
Ionglbaf, slesh, pond, shortleaf, pitch, Virginia, sand. 
spruce, and Table Mountain plnea. 

Other softwoods. Cypress, eastern red-cadar, white 
ceder, saatern white pine, eastern hemlock, Epruce, 
and fir. 

Stand-size claee. A classification of forest land based on 
the diameter class distriblrtion of llve tree6 in the stand, 

Sawtimbersterrds. Stends at least 16.7 percent 
stocked with live trees, wlth half or.mors of total 
srocking in sewtimber and poletimber trees, and with 
sewtimber stocking a t  least equal to poletimber 
stocking. 

Poietimberstends. Stands st least 16.7 percent 
rtocked with live trees, of which half or more of total 
stocking is in poletlmber and sawtimber trees. and 
with poletimber ~70cking exceeding that of 
sswtimber. 

Sapiing-sesdling stands. Stands at least 16.7 percent 
nocksd with live trees of which more than half of 
total srocking is seplings and ssedlings. 

State, county, and municipal land. Land owned by 
States, counties, and local public agencles or municipal. 
itiea, or land leased to  these governmental units for 50 
vearb or more. 



Stacking. The dsgres of occupancy of land by tress, 
rneesured by basal sree or the number of trees in a stand 
snd spaclng in the stand, compared wlth a minimum 
standard, dspending on tree size, required to fully utillze 
the growth patentla1 of the land. 

Fulfy stocked. 100 percent or more stocking 

Medium stacked. 60 to 89 percent stocking. 

Poorly stocked, Lass than 60 percent atock~ng 

Density of tress and basal arsa per acre 
required for full stocklng 

D.b.h. Trees per acre Besal area 
class for full stacking pvr acra 

Seedlings 800 
2 660 
4 480 
6 340 67 
8 240 84 

10 155 0 6 
12 11 6 DO 
14 90 80 
16 72 101 
18 80 106 
2 0  51 1 1  1 

Survivor growth. The meichantebls volume increment on 
treas 5.0 inches d.b.h. and lerger In the inventory s t  the 
beginning of the year rnd  surviving to its end. 

Tirnberiend. Forest land that is capable of producing 20 
cubic feet of industrial wood per acre per year and pot 
withdrawn from timber utilization. 

Timber removals. The msrchantable volume of trees 
removed from the inventory by harvening, cultural oper- 
atfons, such as stand improvement, land cleerlng, or 
ehangas in land use. 

Top. The portlon of ths main stem and farks from a 
4,O-inch dlameter outside bark to the tips of the main 
stem snd forks, plus all other limbs above the 4.0-inch 
top at leeat 0.5 inch in diameter at their point of 
occurrence. 

Treatmsnt apponunlty. A classlfication of the manage- 
ment or treatment that would most improve for timber 
production tha existing cdndltion of the stand being 
samplsd. 

Tree, Woody plants having one erect perennial stem or 
trunk at luast 3 Inches d.h.h., amore or leas deflnitsly 
formed crown of foliage, and a height of st leest 13 feet. 

Trea gfnde. A classificetion of sawtimhr trees bssed on 
the lop grade of the bun log in the tree. 

Unproductive fonst land. isre: Woodland), 

Uppsr-stem portton. That pan of the msin stern or fork 
of sawtlmbsr trees above the saw-log top to minimum 
top dlameter 4,O inches outside bark or to the point 
where the main stem or fork bresks Into limbs. 

Urban and othsr areas. Aress developed fgr resldential. 
Industrial, or recreational purposes. school yards, ceme- 
tsries, roeds, railroads, airpons, beaches, powsrlinss and 
other rlghts-of-way, or other nonlorea7 land not included 
In any othsr specified land use class, 

Woodland. Foreat land incepable of produc~ng 20 cubic 
feet per acre par p a r  of industrial w n ~ d  under nature1 
wndltlons. because of adverse site conditions. 

Timber products. Roundwood producta and byprodurn. 



CONVERSION 
FACTORS 

Cubic feet of wood per sverege cord 
(excluding bark) 

0.b.h. All Othsr 
dass soecies Pine ~ot lwood Hardwood 

Rough cord per M cubic feet (without bark) - 

Where Pine Other sahwoads Herdwoods 

Metric equlvelents of unlts used In thls report 

1 ecre = 4.046.86 aquere metera or 0.404688 heaere 
1 cubic foot - 0.028317 cubic rnstsr 
1 inch = 2.64 centimeter3 or 0.0264 meter 
Breast height (4.5 feet1 = 1.4 rnetera above #round level 
1 square foot = 929.03 square centimeters or 0.0929 

square meter 
1 square foot per ecre besal erwu = 0.229568 square 

meter per hectare 
1 pound = 0.464 kilogram 
1 t o n  = 0.907 metric ton 
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3. Area of t~mberland, by stand-size and ownershlp 
classes 

4, Area of timbsrland, by stand-volume and ownership 
classes 

5. Area of tlmberland, by stocking class of growing- 
stock trees and ownership class 

6. Area of timberland, by site and ownership classes 

7. Area of timberlend, by forest type and rite index 
~ 1 8 8 ~  

8. Area of timberland, by farest type and ownership 
class 

9 .  Area of tlmberland, by forest type and stand-sits 
class 

10. Area of timberlsnd, by forest-type group, detailed 
forest type, and Survey Unit 

1 1 .  Araa of tlmberland, by stsnd-sge and broad 
management clabses, all ownerships 

12. Area of tlmberland, by stand-age and broad 
management classes, publlc ownerships 

13. Area of timberland, by stand-age and broad 
management classes, foreat industry 

14. Area of timberland, by atand-sge and broad 
managernant classes. other private awnerahips 

15. Basal area per acre of liva trees 6.0 lnchss d.b.h 
and larger, by broad management class. 
species group, and ownership claes 

1 6 .  Aree of reserved timbsrlsnd and woodlarrd, by 
forest-type aroup 

Inventory of Traes, Volumes, and Biomass 

18. Number of growlng-stock trees on timberland, by 
species and dlameter class 

13, Merchantable voluma of llve trees on timberland, by 
species and diamatsr class 

20, Volume of growing stock on timbsrlsnd, by species 
and dlameter class 

21. Volume of sawtimbet on timberland, by species and 
dlarneter class 

22. Voluma of sawtimber on tlmberland, bv spedee. 
alze class, end tree grade 

23. Volums of llve timber and sssoclated green wwight 
of forest bibmaan on timberland, by class of 
material, softwood. and hardwood 

24. Total volume of live trees on timberland, by species 
rrnd diameter class 

25. Green weight of forest biomass on timberland, by 
speclea and diameter claee 

26.  Volume of Qrowlng stock on timberland. by species 
and farest-type group 

27. Volume of growing stock on timberland, by 
ownership class, species group, and dlameter class 

28. Volume of sawtimber on timberland, by ownership 
class, spucier group, and diameter class 

29. Valume of growing stock oh tlmberland, by hrnad 
management class, specles group, and stand-a~s 
class 

Growth, Removals, and Mortal i ty 

30. Average net annual growth and removals of live 
timber and growing stock on timberlad, by epecies 

31. Average net annual growth and remavals of 
growing stock on timberland, by ownership class, 
softwood, and hardwood 

32. Average net annual growth and removals of 
sswtlmber on timberland, by species 

17. Number of live tress on timberland, by epecies and 
diameter class 



33. Average net annual growth and removals of 
sawtimber on timbsrlsnd. by ownership clsss. 
softwood, and hardwood 

34. Aversge snnual monaiitv of iivs timber, growing 
stock, and sawtimber on tlmberland, by species 

35. Averege annual mortall?, of growing stock and 
sewtimber on timkrland. by ownership Class, 
softwood, and herdwood 

36. Average annual mortality of growing s twk  and 
rawtimbar on tlmberland, by cause of dsath, 
softwood, and hardwood 

Utilization 

37. Average ennuai output of  timber products, by 
product, speciea group, and type of msterlal 

38. Avorags snnual output of roundwood products, by 
product, specles group, and source of material 

39. Avsrage snnual timber ramovsls from growing 
stock an timberland, by item, sbtlwood, and 
hardwood 

40. Average annusl timber ramovala from live 
sawtimber on timberland, by item, softwood, and 
hard wbnd 

41. Dlaposal of average snnuel volume of residue s t  
prlmary wood-using plants, by product, speeies 
group, and type of resldue 

Trend Tables 

42. Land area, by land use class, major forsst type. and 
survey completion date 

43. Volume of sawtimber, growlnu stock. and live 
tlrnber on timberland, by species group, survsy 
cdmpletion date, and diameter class 

44. Merchantable volume of live t~mber, by species 
nroup, Survey Unit, and survey completion dste 

County Tables 

45. Land ares and total forest, by county 

46. Aree of trmberland, by county snd ownership class 

47. Area of timberland, by county and broad 
management class 

48. Marchanteble volume of llve timber 5.0 inches 
d.b.h. and larger bn tlmberland, by county end 
species group 

49. Volume of growing stock on timberland. by county 
snd speclee group 

60. Volume of sawtimber on tlmberland, by county snd 
species uroup 

51. Avsrsge net annual change of wowing stock on 
timberland, by county end species group 

62. Average net annual change of rawt~mber on 
tlmbsrland, by county end species group 

53, Green weight of forest biomass on timberland, by 
county and species group 



Table 1 -Area. by land class, 
Vlrginia, 7992 

Land class Area 

Forest land 
Timberland 
Reserved timbsrland 
Woodland 

Total 

Nonforen land 
Cropland 
Pasture and range 
Other' 

Total 

All land' 

Acres 

' Includes swampland, Industr~sl, and urban 
areas, other nonforsn land, and 137,148 
acres classad as water by Forest Inventorv 
and Anaty6is standards but detlnad by 
Bureau of Csn6u6 as land. 

fram the U.S. Buraauaf Census. 1880. 

Table 2-Ares of timberland, 
by ownsrship class. Vlrginia, 1992 

Ownership class Area 

Acres 

National forest 

Othar Federal 
Bursau of Land Management 
lndlan 425 
Miscsllsneous Fedsral 220.854 

Total 221,279 

Stats 211,364 

County and municipal 82,617 

Forest induatry 1,537,397 

Forest industrv-leased 

Othsr private 
Farmer 3,870,306 
Other indlvldual 8.489.600 
Other corporate 1,549,536 

Total 11,908,501 

All ownershius 15,447,650 

Teble 3-Area of timberland, by stnnd+ize and ownership claases, Vlrglnia, 1992 

Forest 
All Natlonal Other Forest industry- Other 

Stand-size class ownerships foreet publlc industry leased private 

Acres 

Sawtimber 7,599,427 841,089 310,217 442.684 4,681 8,000,936 
Poletimber 4,710,024 497,721 130,266 508,020 12,786 3,563,226 
Sapling and seedling 3,034,010 124,463 70,6137 584,813 -- 2,274,087 
Nunstocked 104.099 4.853 3.810 24.164 71.272 

All classes 15,447,660 1,488,128 515,160 1,527,387 17,388 11,908,501 



Table 4-Area of timberland, by stand-volume and ownership classe8, Virginia, 1992 

Forest 
Stsnd volume class All Natlonal Other Forest industry- Other 
(board feet/acrer 1 ownerships forest public indurtry leased privets 

Acrss 

Less than 2.000 
2,000 - 3.9BS 
4,000 - 6,999 
6,000 - 7,998 
8,000 - g,BB0 
10,000 or more 

All c la~sar  

Teble 5-Area of timberland, by atocklng class of growing-etock trees and ownership class, 
Virginia, 1992 

Forest 
All Natlonal Other Forest industrv- Other 

Stocklng class ownerships forest public industry leased private 

Acres 

Overstocked 849,366 67.802 43.798 152,715 2,003 693,047 
Fully stocked 5,396,805 390,182 180,229 779.260 15,363 4.03 1,591 
Moderately stocked 6,930,073 832,250 233,685 471.1 18 -- 5.333.020 
Poorly stocked 2,037,749 183,059 53,630 88.082 -- 1.702.960 
Nonstockad 233.1 58 4,853 3,810 38.212 -- 188,283 

All classes 15,447,550 1,488,128 51 5.180 1,537,397 17,368 11,909,501 

Table B-Area of timberland, by site and ownership classes, Virginia, 1992 

Site class 
(ftalacre/ysar) 

Forest 
All National Other Forest Industry- Other 

ownerships forest public industry leased privats 

Acres 

All classes 



Teble 7-Arsa of timberland, by forest type and aha lndsx clasa. Vlrglnla. 1982 

Slte mdsx clesb l6P.vear bessl 

Forest typm 

Sdtwood types 
WPlte pins-hamlock 
Sprucs-fir 
Longlsal plne 
Slosh olns 
Loblolly plne 
Shnnleal pine 
Vlrglnla pme 
Send plne 
Eartsrn radcsdsr 
Pond pine 
Spruce nine 
Pitch plne 
Table Mountain ~ l n e  

Taw1 

Hardwood types 
Oek-pins 
Oek-hickor, 
ChddtllYt OWk 
Southern ucrub oak 
Oak-gurn-cypress 
Elm-'dah-cottonwood 
Maple-beech-bitch 

TOtWI 

All l Y U S S  

Awes 



Table 8-Area of timbertend, by forest type end a w n e r ~ h i p  class, Vlrglnle, 1992 

Forest was 

Ownership clasa 

Forest 
All National Othsr Forest industry- Other 

ownerships forest aublic industry leased private 

Softwood typss 
White pine-hemlock 
Spruce-fir 
Lonpleaf pins 
Slash pine 
Loblolly pine 
Shortleaf pin& 
Viralnia pins 
Sand plne 
Eastern redcedar 
Pond plne 
Spruce pins 
Pitch pine 
Table Mountain pine 

Total 

Hardwood types 
Oak-pine 
Oak-h~ckory 
Chestnut oak 
Southern scrub oak 
Oak-gum-cypress 
Elm-ash-cottonwood 
Maple-beech-birch 

All types 

Acres 



Tabls 9-Area of flmberland, by foreat type snd stand-size class, Virginia, 1992 

Stand-slze class 

All Sapling. Nonstocksd 
Forest t y p e  stands Sawtimber Poletimber seedling sreea 

Softwood type6 
White p~ne-hemlock 21 6,820 149,168 27,200 36,040 4,612 
Spruca-fir 
Longleaf pine 
Slash pine 
Lnblolly pine 
Shortleef pine 
Virginia plne 
Sand pine 
Eastern redcedar 
Pond pine 
Spruce pins 
Pitch pina 
Tab[e Mountrin pine 

Total 

Hardwood typea 
Oak-plne 
Oak-hickory 
Chestnut oak 
Southsrn scrub oak 
Oak-gum-cypress 
Elm-ash-cottonwood 
Maple-beech-birch 

Tota l  

All types 16,447,550 7,699.41 7 4,710,024 3,034,010 104,099 



Table 10-Aran of timberland. by forest-wpm group, datallnd forwt type, end Survey Vnlt. Vlrglnla, 1812 

Fore l l f - tw group Coeetel Southern Northern Northern Southem 
and detailed format typo Ststs Plain Aedrnont Plodmont Mountains Mounte1n.r 

Ace8 
W h b  pins-hsmloek 

Whits pine 183.560 8,719 B.796 38,838 11 1,207 
WhHa pinh-hsmloek 43.934 4.944 8,997 17.820 14,173 
Humlock 9,428 - 4.5f2 4,914 

Tatel 218,920 -- 11,883 13,793 81.170 130,204 
Spruce-fir 

Belsem fir - - 
Red spruce-balsam tlr - - 

Total - 
Lonukaf-dnrh 

Longleaf ulnsh 
Sleeh plne 

Tdal  
Loblolly-nhodaef 

Lbblollv pine 1,996,447 1,259,582 583.447 173,438 
Shortled pine 1 18.428 2.810 103.123 12.495 
V ~ r g ~ n ~ u  plns 801,645 B%.1$7 4P6.288 210.600 60,149 57.438 
Eastern redcador 87.498 -- 16.18B 35.438 13,438 23.435 
Pond uine 1.763 1.753 

Pitch brne 
Table Mountmln plnn 

rmn l  

Total, all a&wdbdd 

Oak-plna 
Whlta plna-N, rad oak-whna ash 
Eastern rad cedsr-hsrdwsod 
Longlea? plnn-scrub onk 
Shonleaf plns-oak 
Vlr%lnia plnn-6. md oak 
Loblolly plns-herdwood 
Slash nine-hsrdwo~d - - -  

0thsr oak-ping 228.781 6,282 10,598 
Totsl 1,041,207 823,838 41 6.7 5 6  

Oet-hickory 
Pam OWL-block onk 
Chsatnut oek 99.460 6.410 13.086 
Whits oek-red oak-h~ckory 2,W8.523 324.833 480.01 2 
White oek 158.842 33.735 34,575 
N. red oak 82,t 66 
Yellow-poplar-whlte ask-N. rsd oak 2,16?,W7 200.021 810.284 
Southern scrub oak 6,002 
Swsetgum-yellaw-poplar 727.E86 412,814 203,388 62.884 .- 28,521 
M~xed  hardwood 3,024,660 304,173 826,842 3B3.535 686,066 981,154 

Totnl 8.377.066 1,380,372 2.117.220 1.803.351 1,861,866 2,424,270 
Onk-gum-oyprcrs 

Swamp chestnut oak-cherrybark onk 20.466 20.465 - 
Sweetgum-water oak-wlllaw ask 130.5BO 106.701 18.499 0,378 
Sugarberry-alm-gmen ash 94.361 36.2E3 30.982 27.1 28 
Ovarcup oak-water hickory 2.768 2,769 
Atlantlc whlta cedar 
Cv~ress-waar  tuwmla 40.1 65 40.166 
sweetbay-blackgum-rod mnpla 

Total 
Elm-ash-oottonwood 

River b~rch-sycamara 
Cottonwood 
Wlllow 

Sugar maple-baach-yellow blrch 141,503 - - -- 36,620 105,983 
Total 141.5M - - -- 35,620 106,983 

Toml. all hardwoods B 3 . l .  ,- 2.763c481.. 

All types 75,447,550 3.702.288 3,778,271 2,426,551 2.538.829 3,003.633 



Table 11 -Area of tlmberland, by atand-age and broad menagement elasses, 
all ownerships, Virginia, 1992 

Broad menagemant class 

Stand-ege class All Pine Natural Upland Lowland 
lvesrsl clssses olantation ulna O a k - m e  hardwood hardwood 

Acres 

0-10 
11 -20 
2t-30 
3 1-40 
41-50 
51-80 
61 -70 
71 280 

81 + 
No menagseble stand 

All clesces 

Table 12-Area of tlmherland, by stand-age and broad manegemmt classes, 
publlc ownershlpa, Virginia, 1992 

Broad mansgemant class 

Stand-age class All Plns Netural Upland Lowland 
(years1 classes plantation plna Oak-plna hardwood hardwood 

Acnrs 

0-10 87,480 12,682 7,052 11,228 66,518 
11-20 84,401 13,043 10,380 13,722 47,278 
2 1-30 103,983 1,977 20,416 23.098 58,320 473 
3 1-40 47.294 4,548 24.644 2.103 15.999 
41 -50 11 7,948 459 35.729 8.017 88,860 1,183 
51 -80 185.896 -- 31.229 31,609 122,807 1.081 
61 -70 230,381 -- 26,622 13,265 251,515 
71-80 286,066 -- 27,786 47,933 204,251 6.090 

81 + 645.941 -- 24,423 22.411 485.493 13.614 
No manageable stand 233.092 2,707 30.889 185,386 4,310 

All cla38e6 1,983,288 32.409 21 2.966 204.825 1,508,525 28,761 



Tebls 13-Aree a l  timberland. by stand-age end broad management classes, 
forest Industry,' Virginia, 1992 

Broad management clsss 

Stand-a~e class All Plne Natural Unland Lowland 

0.10 
11-20 
21-30 
3 1-40 
41-60 
51-60 
61-70 
71-80  

61 + 
No managsable stand 

plantation pins Oak- me hardwood herdwood 

All classes 1,664,763 875,066 164,627 215,703 425.979 72,882 

I lncludas 17,368 acres of other prlvate lsnd undar long-term lease. 

Table 14-Arss of tlmberland, by stand-age and brnsd management clasaea, 
other private ownerships,' Virginia, 1992 

Broad management class 

Stand-age class All Pine Natural Upland Lowland 
(yeare) class~s plantation pina Oek-p~ne hardwood hardwood 

Acres 

0-10 1,241,894 278.008 105,348 276.297 569,748 22,495 
1 1-20 1,061,235 238.784 174.241 194,349 41 4,255 39,600 
21-30 854,335 164,888 237.01 7 11 5,251 324,825 11.354 
3 1-40 908.31 9 87,280 228,455 100,025 488,679 24,972 
41-50 1.1 68,876 8,150 258.91 0 11 2,204 744,879 34,823 
51-60 1,681,133 -- 217,097 187,721 1,202,822 53,493 
61-70 1,422,647 -A 114,604 166,898 1,085,573 54,624 
71-00 952,780 -- 34,975 79,576 799.643 38,588 

81 + 1,144,063 -- 58.166 116.302 917,366 54,197 
No manageable stand 1,603,377 7,131 76.309 171.152 1,047,367 201,428 

All classes 11,909.501 784.249 1,502,934 1,520,873 7,556,067 535.378 

' Ercludee 17.386 Bcrae o f  other private land under lonptarm lease to t o m a  indbattv 



Table 15-Basal area per acre of l ive trees 6.0 inchss d.b.h, and larger, by broad rnanagemenr 
class. specbas group, and Ownership cless. Virglnla. 1992 

Forest 
Broad mansgemant clesa All National Other Forest industw Other 
and species group ownerships forest publ~c lndustrv Leased private 

Square feet 

Pine plantellon 
Soffwood 55.2 75.1 5 1  .8 52.2 127.6 67.3 
Hardwood 6.4 - 8.3 5.2 5.6 

Total 60.6 76.1 60.1 67.4 127.6 62.8 

Naturnl pine 
Softwood 72.0 71.8 82.7 80.7 68.8 
Hardwood 18.7 26.3 22,5 19.8 19.1 

Total 81.7 98.1 105.2 100.4 89.0 

Oak-pine 
Softwood 25.9 30.5 26.1 21.6 26.2  
Hardwood 41.7 60.0 44.7 33.1 42.2 

Total 67.6 81.1 70.8 65.1 88.3 

Upland hardwood 
Softwood 3.9 3.9 4.4 3.9 7 , 6  3,9 
Hardwood 79 .5  87.2 88.8 84.2 97.6 79,t 

Total 83.6 91.2 83.0 06.1 105.1 63.0 

Lowland hardwood 
Softwood 5.8 4.1 9,4 - 5 2  
Hardwood 81 .8 121.2 71.7 80.1 

Totel 87.4 125.3 8f.2 85.3 

All clae6ss 
Softwood 21.3 1 1 .7 25.7 30.9 87.6 19.6 
Hardwood 68.9 78.9 68.2 29.3 32.0 80.8 

Total 80.2 90.6 93.9 68.3 120.1 80.4 
N&B: Data may not add to tPtale bscause of mundlng. 

Table 16-Are8 of ressrvsd timberland and woodlnnd. by 
forest-rype group, Virginia. 1992 

All Resswed 
Forsst-type group areas timberland Woodland 

Acre* 

White pine-hemlock 
Spruce-fir 
Longleaf-slash plns 
Loblolly-shortleaf plne 
Oak-pine 
Oak-hickory 
Oak-gum-cypresa 
Elm-ash-cottonwood 
Maple- besch-birch 

All Wpea 



Table 17-Nunber  of lire troas on tk&erland, by sped- and diameter daop, Vrgiria, 1992 
-. 

Diameter rhsa [inch- st henat  I ~ i g l l U  

All 1 .U 3 & 5.0 7.- 9.0 11.6- 1 3 . c -  15.0 17.0- 1 21.0- 2P.Oend 
classes 2 . 9  4.9 G.9 8 .9  10.9 12.9 14.9 16.9 18.9 20.9 28.9 Isrqer 

. . . - 

Softwood 
Longleaf pi,ls 
Slasll pl~la 
Shurtlml p im 
I oblollv Mne 
Pond w e  
Vlrginia pine 
Fitrh plna 

TaMe Moumain pine 

Spruce pine 
Sard oinc 
Eastern  white pine 
Eastsm hemlock 
S p r ~ ~ u  and Ilr 
Beld~ypreag 
Pondcypress 
Cedars 

lolal soltwuulls 

Hardwmd 
Selacf w h i i  oaks' 

S a l m  rsd oaks' 
Chsstnut oak 
Olllcr wtbilc mks 
Othar red oaks 
HmkoTy 
Yallow hrch 
Ilard n~apls 
Soft maple 
Uccsh 
Swstgtlm 
Tupelo nnd hlsckgum 
k s h  
C"tt."~(l~rl 
B a ~ s w m d  
Yellow-poplar 
h v  and rrlayrlulia 
R I w k  chvw 
W ~ c k  wnlnllr 
S y c ~ m ~ r e  
Wsck Incus7 
Elm 
ULhcr edslarn toarrlwuoda 

Tntal hardwnod.r 

544.067 247,649 97.779 65.055 40.745 33.454 22.886 14.883 9.675 
195.315 85.283 36.969 19,749 12.538 10,747 8,Bll 6.710 4.902 
388.111 98.862 74.340 63,892 54.648 35.028 23,281 14,984 8.879 
47.331 23.511 7.691 2.5M) 3.257 1,BW 1.093 712 375 

039.730 336.261 98.522 64.339 48.690 34.631 21.B23 15.262 8 . 3 8 ~  
466.407 270,OSO 86.8M 39.647 26.939 17.558 11,201 6.613 3.778 

4.794 2.800 542 691 '19 388 - 135 25 
131.596 82.415 25.489 10.187 5.555 3,046 1.716 1,430 775 

1.618.900 1,164,859 151.218 95.692 48.028 24.463 16,019 9.247 4.227 
181,732 122.453 27.559 3,126 6,990 4,U24 3.938 2.864 2,092 
752,74.1 514,351 138.265 46.218 23.286 14.034 7,362 4.512 2.0M 
692.110 541,770 89.696 27.25T 13.087 8.722 5,450 L 6 3 2  1,627 
169,086 98.255 32.644 16,986 8.647 4.931 3.339 1.1EJ.I 1 . m 8  

274 - 1 GO - 70 32 
21.663 B.W7 3.233 9.680 2.024 1.669 1.245 840 749 

128.179 322.903 113.620 53,974 3 1 , W B  26.377 24.750 17.840 12.M84 
50,582 38.080 6.503 2.420 1.376 1.401 311 321 115 

153,$39 110,124 28.232 8.108 3.390 1.639 1.091 590 320 
20.671 4,106 4.940 3,318 2.403 2.535 1.126 ?.U16 4G2 
27,305 12,673 6.312 1,807 2.084 1.058 958 529 7W 

119.039 58.867 71.054 14.9W 8.535 7.013 4.261 2,189 1.154 
83.679 55.459 16.774 9,946 3.415 1,835 1.233 413 204 

2.496.013 J.953.594 367.680 105.285 37,819 16.315 ,- 8.153 3.786 -2,897 

8.440.868 6.1 59,330 1,536.047 664,042 389,801 265,603 170.085 1-09.348 87.082 

11.61fi.41)5 7,076,315 2,070,594 1.009.540 00G.195 366.660 724.798 133,ME 79,080 . .. -. 
wamn ~hcstnm, a d  ctinkwin o a k  Includes dnr~r@nrk. rlormcrn rsd. and shurnard oak. 



m P Tabln 18-Nurnber of growing-stock w e b  rm (Imbwland, by qeciks and mameter class. Vir@ginia. 1992 
- . .. - -- . 

.- Diameter clnsa [inches m brsast hslghtl 

All 1 . 0  3 @ 5.0- 7.@ 9.0- 11.0- 13.0  15.W 17.0- 1 21 0- 29.0and 
Spec~ss claqsea 2.9 4 .9  6.9 -- 8.8 10.S 12.9 14.9 16.9 18.9 20.9 28.9 brgar 

.- . 
7!~ousmd ~&LS 

SohW00d 
Longleaf pins - - - - - 
5 1 ~ 9 1  pine - - - - - - 
Shnrtlaal pins 77,415 14.421 16.656 16.815 12.773 8,777 4,971 2.027 198 191 86 
Loblolly plns 843,035 304,528 255,300 183,127 1 1 0 . W  47,103 21.653 10.085 5,363 2.793 1,341 926 7 
Pond pins 503 - 76 167 93 36 33 60 29 6 3 
Vlrglnla pirlc 568.172 217,308 138,810 94,661 61.707 34,347 15.482 5.108 1.326 3 W  29 10 
b h  pin. 31.527 8.603 4,691 2.964 4.846 3.301 3.310 1.925 145 282 109 18 
Tabk Mohrnraln pine 19,663 3,224 3.435 4.185 3.779 2,494 1.469 766 276 21 15 
Q r w e  pins - - - - 
Sand pine - - - 
Ea-srn whit. pille 163.761 79,919 35,302 15.471 11.035 S.09B 4.749 2.991 2.547 1.537 1.099 878 34 
East~rrm hemlock 49.319 21,516 12.792 6.1113 3,662 1.705 1.390 574 567 266 17R 280 86 
Cruce  end flr 1,674 1.302 - - -  106 .- 137 29 - - 
Mdcyprass 831 143 -- 103 70 163 112 91 90 109 47 
Pondcypress T 76 - 32 - 26 -- 31  12 19 32 24 
CMiarS 196,744 129.914 44.517 15,520 4,397 1,580 480 197 129 -- . . -- - 

Tom1 softvrood~ e . 8 2 0 -  ?801745 511.503 235.R9 213.322 108.278 5 3 . 8 4 8 2 5 . 9 8 6 1 1 . 9 2 7  5.557 2. .- 995 2.253 . 201 

Hmiwood 
Selsct wh~ts mks* 453.399 178.096 85.971 60.062 30.421 32.322 22.170 14.656 9.455 5.179 2,846 2,993 198 
Sclc~t red oaks' 150,187 57,937 26.081 18.853 10.463 10,167 8,508 6,463 4.746 3,181 2.270 3.145 367 
Chestnur oak 288.Wfi 55.428 50.968 52.1'15 46,866 31,628 20.143 12.826 7.159 5.413 2.810 3.319 2'11 
Other whim oaks 39.828 23.909 7.104 1,968 3.037 1,606 1.a35 599 340 166 87 63 11 
Mhsr red oaks 526.587 248.680 83.436 69.454 46.458 33.448 20.872 14.762 8.908 5.197 2.569 2.679 123 
Hkkory 338.76 162.318 72.181 37.311 25.427 16,516 10,743 6.436 5.681 1.814 89B 730 30 
Ysllow bird, 2.870 1,372 642 561 79 115 68 25 40  35 43 - 
Hard mule 73.433 31,(136 21.898 8.438 5,146 2,544 1 1,306 721 313 226 237 20 
Soft maple 809,046 567.513 168.776 73,524 40.949 20.261 13.179 7.720 3.345 1.850 1,MO 015 73 
Besch 115.235 68.418 18.723 7.341 5.998 3.998 3.359 2.554 1.836 1.437 713 801 61 
Swsatgum 602.610 391,130 119.156 42.135 21.852 12,985 6.934 4.386 2.D23 869 516 520 51 
Tupelo and b l s c k ~ u n  258,268 156,032 53.240 21.716 10,649 7,106 4,719 2.173 1.355 612 3 4 7  282 43 
Ash 91,620 41.997 20,430 12.455 6.331 3.874 2.847 1.418 1,016 492 385 236 49 
Cotfonwood 242 160 70 - 12 
BBSPWW~ 13.ln6 2.260 7,446 2.735 1.704 1,120 1.067 778 695 406 192 160 43 
Yellnw-poplar 658.020 272.185 101.675 51.226 35.812 27.215 24.184 17.563 12.710 7.383 4.056 3.791 220 
Bay an11 ~r~agnollm 29.309 20.696 3.879 1.830 1.290 1.028 245 225 69 15 - 32 
Obck cherry 67,752 48,082 11.254 4.364 1.394 1.029 816 394 lfi3 175 19 48 14 
W c k  walnut 11,413 720 2.534 2.025 1.476 2.010 990 878 355 l a  155 SO 10 
Sycamore 20,546 7.834 5.315 1.262 1,021 1,019 936 504 670 402 247 304 30 
Mack l o m  59.805 25.854 5.857 9.567 4.232 4.636 2,922 1.349 822 330 162 74 
E h  48.663 23.243 11.618 7,547 2,854 1.464 1.040 384 198 154 60 89 6 
Dther mastarn h a r d w d s  138.Eal 71.184 23 ,B4  17,086 10.555 7.353 4.317 2430 1.236 870 414 362 _40 

Tmal hardurmds 1.788.671 . -2,455,924 _ 399.TTB 491.?1! 324.115L223.954-. 152.539 99.921-61,547., -36$,494 -2- 

A!l speciss 8,842,491 3,236,668 1,411.281 830,910 537.375 332,232 206,387 123.907 73.474 43.051 23.150 23.184 1.E61 

' I n r b d u  urn-, swamp vhas, swamp cidlnut. end chl-ln &. ' Irrhdci chcrnyhark, nofinern ma. md shlrnard A. 



Table 19-Merd1mmMs volum0 af Ivn Wnas on tinberland. by spcms and dlamster clasa, Virginiu, 1 9 9 2  
. .- - .  -. 

Dfamclu ~b.6 lmch~. mt ~ R B I  he&htl -- -. 
All 5 . W  7 S 9.0- 11.0- T3.P 1 17.0 18.D 21.0 29.Oand 

Species c l a w  l . 9  6.9 10.9 12.8 14.g 16.9 18.9 20.9 . . 28.9 larpr 

T h o d  cubic feet 

Softwood 

Longlmf pine - - - - 
Slash ulnc - - - 
Sho&aI pins d82.815 91,882 96.521 120.512 104,960 61,499 30.498 10.6M 6,339 - - 
Loblollv uinc 3,WP.066 454.107 679,314 551.646 431.458 305.4D8 229.%9 158.323 85,761 W2930 1.249 
Pond olne 12.522 836 1.868 1.953 1.128 1.065 2.974 1.758 625 109 
V~rg~nie pine 1,852.690 342380 493.122 467.725 324.849 152.539 52,356 17,288 1.783 860 
Pitch plns 246.295 9,987 29.924 45.7Ml 62,067 52,378 25.378 12.800 6.453 1.807 - 
Table Muunbil~ pine 134.254 12.566 29,663 31.758 27,701 21.863 8.796 1.008 801 - 
Spruce slne - - - 
Send plne - - - - 
Eamsrn whlta pme 672.090 45,258 72.020 89.168 78,939 73,848 91.813 77.080 64.024 79.022 5.918 
W s r n  hemlo& 169.405 14,313 18.519 18.453 20,252 12.446 18.172 11.793 11.911 25.542 19.070 
Spruca and fir 3.586 606 -- 2.275 8C5 - 
B~ldcvpress 40.8W 573 - 1.216 1.618 4.529 3.763 4.367 5.149 10,424 9 , l M  
Pondcypr- 10.342 184 - 585 1.399 67s 1.363 3.245 2.887 
Cedars 97.525 _ 42968 U.431 14,527 q.'140 4.456 4,003 , -- 

Tmsl s o f f w d a  6.723.490 . . . 974,034 1.443.740 1.340.571 1 . U 1  .. 690.894 -94. 195.45_2 216.256-_ 38.936- -- 

Hsrdrvmd 
S e i m  wh~te rrnk-' 2,874,122 187.880 273.956 411.413 440.580 421.799 38P.603 280.919 196.227 311,801 59.844 
Sslsd rsd oaks2 1,552,470 59,780 81.801 120.476 169.908 186.539 188.7M 169.348 151,003 337.723 81.1 80 
Claslnul oak 2,811,389 173.081 341.301 383.727 334,188 365.158 288,989 275.458 18d,23L) 337,WY 68,245 
Oth~whire oaks 119,019 6.672 19.513 20,401 18.659 15.935 13,433 9.694 5.ESB 6,376 3,658 
Otheired m b  2772.091 182.574 3M.264 403,745 396,340 412.740 337.179 271.210 16E.966 264,751 25,322 
Hlckorf 1.304.216 95.487 114.249 209.577 219.335 193.041 152.402 103,312 73.183 86,287 8.347 
Yellow birch 18.776 2.285 735 4.189 -- 3,286 737 1,745 2.365 4.374 
Hard mapla 278.230 32,376 36.735 35.218 33.3B0 39,267 29.694 ls.902 16,159 23.D7E 7.482 
Soft maple 1,015.334 289.519 3W.427 276,505 274.794 Z30.1W 141.785 39.312 76.928 100,924 1.1.980 
Bee* 604.106 21.988 44.049 63.417 71.128 78.639 78.1T8 80,022 54.l49 2 7  14.634 
Sweetgur 966.763 11 1.551 150.519 173.174 150,500 136,041 89.154 49,683 37.510 57.860 10.692 
Tupelo and blackgum 548,452 67.651) 74.885 93,633 94.370 61,960 54.273 31.375 21.726 34,530 14.850 
Ash 396,498 43.434 48.075 59.317 60,336 48.481 41.576 28,723 27.430 27.R02 11.234 
COft(lnwo~d 3.044 - 2.350 796 - 898 - 
Basswvd 186.Y36 7.576 14.4RS 20,917 28.758 24.899 28.916 21.219 14.210 18.275 9.631 
Yellow-~o~lar 3.548.929 171.940 264.911 060.495 515,367 541.234 543,043 411.854 291.352 389.369 59.324 
Bsy and magnol~a 51,fi57 6.626 7.627 15.889 5.341 8.034 3.743 650 -- 3.747 - 
Black chsrry 119.938 20.492 18.157 14,241 20.223 13.966 10.743 9.272 1.606 8,232 2.345 
BLRck walnut 143.895 7.307 14.102 25.318 20.421 27.548 14.568 9,322 14.017 8.897 2.335 
Symmore 168.947 B.762 16.704 14.242 19.403 14.7W 24.495 21.300 15.483 28.811 7.032 
Bhck locust 326.326 33.999 33,228 65,791 64.266 47.774 35.028 22.801 11.847 11.592 
Elm 131.112 22.908 20.534 71.538 21.869 11.835 10.047 1,694 3.964 9.050 1,615 
ntheremtern hrdwnods 1.045,828 247.414 - 201,971 173.374 137.442 31.483 63,373 -51,256 32.851 37.774 83% 

Total hardwood. 21.880.[368 2,445,294 2.914,957 3 15' 4 966 2,537,865 5 ~ 7 1 1 9 0 8  1,4C-_ 0,959 2.21 5.587 413.92% - 

All 6pwaes 28.612.556 2,779,376 3.889.034 4.3M.528 4.221.065 3,664.860 3.U04.778 2.265.802 1,696,411 2,431,842 453.882 .- 
m 
U1 

lncldes vrll~le. s.vemp vrhlte. swarm ~ I ~ e s t r ~ u t ,  anad cklr .wn arb, ' Inc luk  cherrytauk. ~~unr tv ln  rrrl .  and rhurnad oab 



m 
m Table 20-Vdurne of growing %Inch m timberland, by specma and dlamntw claas. Vlrglnh, 1992 

-- Diameter class Cinches e t  h w s t  he!ght) . 
All 5.0 7.0 9 0- 11.0- 3 15 6 17.0- 19.0- 2 29.0 and 

Spscica . C I R ~ ~ M  6.9 8.9 10.9 12.9 14.9 11  9 18.9 20.9 28.9 lsrger . - 
T h w d  cubic feel 

S o f t W w d  
Longleaf tf~nne - - 
Slmh pine - - 
Shortlesf pine 478.749 51,881 95.280 118,169 104,478 61.499 30,498 10.604 6.333 - 
Loblolly pine 2,992,353 452. I l3  676.777 550,648 430,141 303.465 229,OM 158.373 95,427 94.346 1,249 
Pond pimw 12.288 438 1.868 1.725 1.128 1.085 2.974 1.758 675 7Cl9 
Virginh uine 1.826.173 331.863 485.1 60 482,983 318.985 151.410 51.738 16.595 1.713 860 - 
Pltch oine 241.3M) 9.256 29,924 49.339 61.243 51.299 25.379 12.8W 6.453 1.607 - 
Table Mountain pine 124.454 12.198 25.193 29.243 26.965 20.150 8.796 1.OaB 9D1 - 
S ~ m e  pine - 
Sand plns - - 
E861crrl whke plne 662.598 44,870 71.184 87.088 77.849 73.848 91.313 70.255 64.024 76.454 5.918 
Eastern hpmlock 184.998 14,313 18.193 15,922 20,252 12.444 18,172 11.793 10.959 25.542 17.472 
Spruce snd fir 3.606 606 -- 2,275 805 
Baldcyprsss 39,822 573 - 1.216 1.616 4.529 3.763 4,367 5,149 10.414 8.185 
P o n d c ~ ~ r e % s  10.342 1 84 585 -- 1.399 879 1.363 3.245 2.887 
Cadam 91,626 39.235 22.685 14.527 7.110 4.065 4.003 - - .- - - 

fi fi48.388 301.169. ._1.4~~.562..j.~~.OOl... ],053.301 _68~A13S-P~5J30 289.396 190.166 233.703 36.120 Tow1 softwoods -L.. 

H d w o o d  
Scls~f whlte oaks' 2.8m.077 t76.790 268.248 401.382 432.717 418,232 383.245 272.700 192.823 293.523 40.337 
Select red nak'  1,483.753 53,167 7L460 123,552 165.199 181,072 182.483 164,495 148.225 321.133 71.89s 
Chemut osk 2.461.032 146.348 304,448 353.618 351.596 324.446 297.070 245.628 161.574 278.666 47.588 
Other whits o a k  108.746 6,691 18,689 18.760 17.886 14,121 12.676 7,738 5,688 5,477 2.010 
Othsr rad oaks 2,691,621 170.445 299.498 395.185 385.333 403.730 335.933 261.Q73 166.558 250,754 22,626 
Hickory 1.262.353 91.033 157.455 201.294 212,732 189.305 150.524 100,327 72.441 81.133 6.097 
Yellm birch 14,657 1.931 735 1.441 -- 1.767 707 1.746 1.767 4.374 - 
tlard maple 251.481 27.974 34.891 31.0M 30,616 37.746 B.581 16,308 14.392 26.764 4.223 
SOH maph 1.538.216 234.395 272.660 239,316 236.036 199.850 120.1 80 89.783 62.096 70.937 12.963 
Eaech 623,181 23.758 39.490 46.580 82.198 71.779 71.455 73.242 47.223 76.324 11,lrlrl 
Sweetgun 924.199 102.964 143.408 164,628 144.804 133,805 87.149 47.131 36,463 54.054 9.487 
Tupelo snd blackqum 459.W2 55.567 61.406 71.422 83,764 54.648 47.863 25,701 19,005 22,315 B . B W  
Ash ' 341.108 33.861 37.803 48,174 54.162 41.611 39.951 25.834 23.409 26.419 9,887 
cu~lonwood 2,248 1,356 a98 - 
Basswow3 172.284 7.261 12.835 20,682 23.627 23,796 27,891 21.269 12.9W 13,364 8,755 
Yellow-wphr 3,471,878 164,428 254.49G 351,547 507.262 536,722 539,222 405,741 106.813 379,488 46,159 
BRy snd magnolia 43-14? 5.198 7.132 11,853 4.312 6.61 8 2.647 650 -- 3.747 
Black chsrry 79,531 12.230 8.147 3.634 16.ZW 10,390 8.113 9.272 1.074 4.301 2,166 
Black wal~lut 115.219 4.120 10,013 21,143 10,311 23,170 11.359 6 . m  12.432 6.598 1.709 
warmrurc 161.394 5.286 16.077 13.679 18.901 13.990 24.386 20.273 14.928 27.458 Li.470 
Black locud 233.253 23,329 24.509 46.022 47,339 33,930 26.9'10 16,934 8.613 5.560 
Elm 114.495 17.684 17.563 18.246 19.584 71.263 8.212 7.324 3,964 9.050 1.615 
Other msfern hardwoods -_ 505.623 52627-.-70.160 86.18E 81.€i80 62.W5 44.939 4 2 . 3 9 1 .  ... _25.801 31.675 7.518 

Totsl hardwoods 3 8 3 8 A 0 6  . . .- 1. 416.568 2.133.022 2.fis_802 .. 2.91.4.519 -2.784.682 2.388.626 1.862.764 1.318.358 1.QR2.556 3 2 1 . 5 0 9  

A l w c k s  - -- 26,406,794 2,377,737 3,658,584 4,OWr8O3 3,961,820 3.479.820 2,864,756 2,152.1 62 1.51 2,574 2,205,659 367.929 - .. - . -. . . . . . . .- 
'Includes m, swamp while. .- ctu?9lrull. snd ehmmspn oska. I W s s  chorrvbak, nmhmr rsd, and shumard oakb 



Tabls 21 -Vulme of sawtimber on tinherland. by speck16 and damator Class, \li~+ia. 1992 
- .- . .- 

S o f t d  
Lonnbaf Dlne 
Slegh plne 
S h o r f l ~ f  pinc 
l oblolly pine 
P o d  plne 
Vlrglnis plne 

Pmch plne 
Table Mounrs~n plne 
Spruco pine 
Sal~d pinla 
E~Pf.rn whlte "inn 
f-rn h s r n k k  
Spruce and fir 
Bald~pn?is  
Pundcyprsss 
Codam 

Uiarneter clssr (inches a l  brsssr heighll - --- 
All 9.0 11.0- 13.S 15.0- 17.Q Is.& 21.0- 29.0 and 

c l a m s  
-. 

10.9 12.3 14.9 16.9 1S.B 20.9 28.9 larger 
-. - .- - 

h s a n d  hoard feel 

Totalsultwuud~ 13.880.687 4.778.084 4.630.7ffi 3.427.866 2.54B.769 1,692.221 1,187.593 1,317,166 2 4 0 . 1 L  -. - - 
H d d  

Select whlte oaks' 8,330,625 -- 1.469.816 1.183.838 1,635.384 1,297,253 870.780 1.59D.BM 242.651 
Selacf red oaks' 5.51 7.673 - 553.484 B58.641 771.443 742.123 701.160 1.545.434 405.378 
ChBslnUt osk 7.W.054 -- 1.159.285 1.243.284 1.046.948 1,117,661 774.653 1,436,652 271.691 
Other wl~ile oaks 296,913 - 65,452 68.333 59.3BO 38.815 90.080 30.324 13.035 
Other red ~.?k% 8.070.248 - 1,329,167 1.634.034 1,433,392 1,260,329 848.269 1.381.448 131.608 
H~ckory 3.533.910 734.246 769.71 5 679.430 488,207 373.676 450.01 5 37.621 
Ycllow birch 49.761 - 6.950 3.61 1 8.048 8.441 22.811 
Herd maple 684.891 - 115,313 154.174 123.793 74.170 67.620 127.806 22,012 
Solt maple 3.1 B7.372 .- 767.741 761.259 507.11 1 409.747 297.529 367,838 76,287 
krxh 1.621.81 5 -- 226,971 771,938 278,227 291.198 190,921 316,238 47.317 
S w ~ m u m  2.356.572 -- 621.487 575.311 421.487 246.394 203,163 325.322 63.408 
Tupelo and blackgum 1,068,626 -- 267.511 2U6.9W 203.356 117.789 34.106 1M.189 68.771 
Ash 950.282 -. 175.384 163.070 173.328 121.138 111.443 141,399 59,523 
Cullvrwluood 5,073 - - 6.073 - 
brswond 580.003 -. 81.300 94.631 121,119 99.163 63.326 69.858 50,706 
Yellow-ppl~r 13,291,801 - 1,824,604 2.338.277 2,652,439 2,170.989 1.634.931 2.349.810 320,831 
Bay and rnngrmlla 74.759 .. 13.642 25.754 11.554 3.087 -- 20.71 2 
Bbck cherry 219.012 57.637 42,769 28,WI 46.682 5.682 24.633 13.704 
Black walnur 301.859 - 62.453 84,257 43,205 25.101 51.M)B 28.139 7.689 
Sycamrrm 5 W.532 -- 62.051 52,803 109,690 35.014 74.248 148.6G 39.885 
Black JDLUSI 514.511 - 166.462 124.633 101 .W 55.403 33,801 22.303 - 
Om 253.867 -- 66.505 44.A09 35.432 33.437 18,913 46.088 9.083 
Other esstern hardwoods ?,234.740 280.795 244.216 191.730 193,68? . 123.109 156.355 ~44,880- 

1 ulal llardwoods 4 3 7 0 . 9 3 4  -- 10.001;3?6 11.760.590, 10.752.079 8,946.533 6,681,660 10,806,806 1.921.D60 - - .- -. .. 

Y I  species 80.251.621 4,111.a84 14.640.082 14.688.446 13,3W,848 10,638,154 7.869.753 12.173.072 2,162.082 - -. - - 
IncIudcs wh l t~ .  8mm whllc. s m p  chastrrrt end chlnleapih m k r .  'Incbdc. chcrrvbark. noflncrr8 n d .  and shumara m k c .  



Table 22-Volume of sawtimber on tirnberlsnd, by specie%. 9he cl-, and tree p d e ,  Virginla, 1992 
pp 

Alt ~ i r a  c1ass.h Trees 15 0 Inches d.b.h and larger 

AH Tree gradc All 
-- Tree grade - 

Speoes grades 1 2 3 4 grades 1 2 3 4 
. . - 

Thousand h a d  lset 

SoftvoDd 
Yellow pincs' 15,961,346 2.9B7.005 4,047,310 8,926,951 - -  4.495.847 1,816,380 1.100.888 1,48[3,678 
East81n whltc PIIIC~ 2,814,877 ZBZ.509 840.041 1.673.375 18.872 1.794.416 252,879 812.580 821,135 4.722 
Spruce dnd fir' 14.254 14,254 - 
'AWma 268.307 98.099 BB.080 64.452 11.756 236,058 98.099 73,996 48,146 15.818 
Othsr saslcm wflwoods' 821.723 42.067 160,800 559,444 59,324 509,562 42,061 150.118 286,664 30.053 

Total 19,RB@,= - 3.409,@0_ ..5>?6.319 2 1  ,2?Ar47fi 95.952 7,035,881 .2,209,425 2,026,241 2,749.624 50,591 

Hardwood' 
Sclcct white and red oaks 14,448,298 2.253.1 DO 5.029.103 6.407.206 758,280 10,062,509 2,253,109 4.258.361 3.220.703 330.336 
Olhar whitc and red oaks 15,417,221 1,430,055 4,366,446 8,130,719 1,484.QO2 9,926,286 1,436,055 3,625,206 4.152.296 712.729 
Clickory 3,633.910 327.085 946.295 2.006.107 254,423 2,029.949 327.085 737.322 850.304 115.230 
Yellow birch 49.767 -- 3,644 30.781 15.202 42.817 - 3,694 23.831 15.292 
Hard ma@e 684,894 14,144 179,068 419,077 71,805 415.4V1 14,144 141,143 233,522 2B.598 
Sweetgum 2.358.572 354.954 935.71 5 848.948 11 8.855 1,259,774 354,954 639,254 212.290 53.278 
Ash. walnut, and black cherry 1.471.153 161,344 477.723 737.857 94,129 886.683 161,344 381,306 298.867 44,066 
Yellow-wplmr 13.291.881 2.891.011 5.053.559 4.699.321 847.990 9,129,1100 2,891,011 3,909,155 2.032.m 296.234 
Other paslsm hardwoods 9.117.238 415,211 1,896,033 5,255,356 1.550.638 5,357.703 415.217 1.559.773 2,828,329 156.390 

Total --. 60,370.93d 7.1152.01 3 18.889.035 28,1333,472 4.09d.514 39,109.02-8 7,852,913 15,255,214 13,650,742 2,350,159 . 

A1 speclea 
-. 

80,261,521 11,262,753 24,025,354 39,871,948 6.091.468 40,144.8W 10.062.338 17,281,455 16.400.366 2.400.750 . -. . - . . . . . - . - . . . . . - . . . -- 
For yellow pons.. m s  gradais based gn 'Swtt~am A n  Tree GraQes la Yard and Stn~ctural 1.ulnlrt.r: Acscacli h w  SE-40. publishad by th. !%mheastem Forest E x p r i m n t  Stati~n.  

Ashs!dk, ME. 1968 Tree grsde 4 does nntepWm ysllow pins 

For oms, - f L w w d ~  kncludwcypresl.tree gradeis based on "Tree Gradeshr Eaaern Whlte Kne: Rer-eh P a p  ME-214. pllhllShd b t  I t *  Noclheauern Focest F~bdianel~l Statlor,. 
Radnor. PA. 1971. 
'For h s r h o d a  s d  c ~ r e s 6 ,  trcn g r a d ~ s  1.2. 4 3 arc b a s d  on .Hadmud Tree G d e r  la F a c t w  Lumbcr.' k a m h  P a p a  NE 333, phishod by ths Nwtheastem Forest Experiment Stdon. 
Radnur, PA, 1976. Grsde 4 mes sre sawtlmber trasa not quellfying as use grades 1.2, or 3. Ths butt log of tbeae trssa wallfy sa comtrucrlnn hie zmd rlmherl logs based on 'A Ou3e  tn Hnrdwc.od 
Lug Gadirq Irevlsdl.' General Technld %port YE-1. plblishsd by ths FIorthDastan Forcst Eqmrimemt S t d o h  Radnor. PA. 1971. 



Table 23-Volume of live timber and associated green welght 6f forest biornas~ on timberland, by c l ~ s  of material. 
softwood, and hardwood. Virginia, 1992 

-- . - - -. 

Vdum lexdudes-bark). Assocratcid green werght [~ncludes bark) - -. . - ... 
Class o: matenal All spectes Softwood Hardwood All species Softwood Hardwood 

Thousand cvhc feet Hundred thousand pounds 

SawtirnMr nee$ 
Saw-log portion 15,307,142 3,800,578 11,506,5B4 11,781,065 2,713.790 9,067,275 
upper stem 2,558,529 461,079 ,, 2,997,450 1,974,793 332.935 1.641.058 

Total' 17,865,671 4,26 1,557 13,804,014 13,755.858 3,046,725 10.709.133 

Polet~mher Uses' 8,6?1 123 - 2,386,731 6,234,392 . 6.365.1 14 1,728.019 4,637,096 

All growlnu stock' 26.486.794 -388 13,838,406 20.120.972 4,774,544 15.346.228 

Rough trees' 1,809.455 70.863 2738,592-4 -_ 1,334,249 

Rotten trees' 316,309 _ 4,239 312030 . 284,248 - 3.043 EL205 

Saplbngsx 4.Z56.lX - 825,241 -- 3,430,886 3J33.469 - _ 541.288 2.592.183 

Stumps, tops, and limbs' 6,485,388 1.327.818 5 ,157,570 4,937,328 953983 3,984,245 

Total, all classes 39,354,073 8.876.549 30,477.524 29,842.B60 6.324,750 23.51 8,110 - -. - - - - - 
' Bola p r t l o n  only 

2 I d ~ r d e s  entlre trss abmagmund 

' Of l~ve trees 5 0 ~nches d b h and larger 



Tabae 24-Totel volume of lin, trees on tknldand. by species and dlernetsr c b .  Virgiria. 1992 - - - - -  
R~ametsr class [~nches at bream l ~ a ~ o h t l  

- 
All 1 3,* 5 7.0 9.B 11.0 130- 1 5  17.S 1 9  21.0 29.0 arhd 

Spec(= desses 2.9 4.9 6.9 8 8  10.4 12.P 14.9 16.9 18.9 20.9 9 8 s  larger - -  - - - -  - 
W a n d  u*bm I&/ 

Softwood 
bnylesf pins - - - 
Slanh plne - - 
Shortksf pins 585.103 4.469 20.560 70,881 116,281 139.858 119.959 69.672 34,366 11.922 7.117 
Loblolly plnn 3.952.122 74.736 266.176 646.454 829.344 643.646 493.765 346.137 259.119 1T1.858 107.338 106.157 1.392 
Pond nine 14.310 -- 517 7,175 2,252 1,285 1,213 3.375 1.989 7 W  799 
Mrginla plnc 2.4U4,Wl 59,761 203,063 453,106 590.920 545.715 374.6[38 175,077 59.839 19,71D 2,041 3M 
h h  pin. 295.019 2.701 5.669 12,654 35,802 53.297 71.731 60.263 29.122 14.680 7.984 1.836 
Tsbls Mrmntsin p~ns 162.005 1,836 4.218 16,198 34.856 36.517 31.625 24.894 9.909 1.142 1,013 
Sprucs plne - - - - - - - 

5and pine - - - - 
E s m r n  w+ite pihe 857.788 21.574 44.987 6(3.372 07.111 105.248 93.25.D 85.580 106,116 81.950 73.707 81.021 6.803 
W e r n  h s m k k  220,734 6.174 15.495 20,191 22.702 19.494 23.516 14.332 20,840 13.475 18.592 29.151 21.772 
Spruce and fir 4,685 323 - -- 754 - 2.672 936 - 
BaldqDress 49.463 - 965 - 1.501 1.965 5.474 4,528 5,239 1.163 12.466 11.182 
Porldcypre~s 12.941 - - 250 -- 748 - 1.761 862 1 7  4.040 3.586 
Cedsn 227.38E 34.878 5 0 , 9 0 1  65.8[)530.116 17,902 3,830 5.406 4.751 -- - -- - 

Tat# saftwuods -8,876,549 2205.252 618,989 1,348.427 1.748.702 1,565,351 1.226.921 789.075 5_31.723 330,183 222.055 2116.357 45,514 --- 
Hadwood 

$elan wh~te osks' 3.956.?68 67.271 132.207 176.808 358,473 521.549 551.112 523,955 4a1.983 347.3~9 242.103 385.868 76.472 
Selcct red oaks' 2.w3.500 19,791 55,391 83,ZM) 104,807 160.950 211.113 230.945 230,288 208.612 185,934 417.124 1111,285 
Chesmut oak 3,626,586 22.809 107.658 243.221 434.818 476.564 484.046 448.067 352.790 335.599 224.838 412,547 85.637 
Other ulblte nsks 170,1P3 6.216 10.264 9,812 26,014 26,297 23.676 20,207 16.8W 10.898 7,062 0,035 4,772 
Othsr red asks 3.726.920 81.093 144.607 274.042 403.711 508,918 493.344 509.633 414.535 333.346 207.162 325.158 31.324 
Hckwy 1.m2.454 55,836 lDa.834 150,517 217,026 263.181 269.710 234.876 184,638 224,721 E6.077 102.822 10.226 
Vellow birch 26.130 9 M  @6 3,112 919 6.209 -- 4.051 972 2.125 2,385 5.353 
Hard maok 490.154 18.928 34.530 45.598 46.488 43.430 40,673 47,728 35.835 22,829 19.508 36.232 8.475 
Sutt mspls 2.954.146 287.225 393,667 414.028 388,635 337.109 .132.321 276.287 170.058 118,989 92467 121.621 21.761 
Beech 829,723 2?.995 32.968 42.571 58.230 68,IPO 89.153 97,941 48.834 1m.437 67.601 128.511 19,292 
SwsaUUm 1,445,193 11D.423 168.396 165,673 186,734 204.628 U4.433 256.121 101.658 58.554 42.866 65,722 12.185 
Tupb and blackgum 901.414 109.612 104.383 97.123 94.368 114.873 114,OW 74.215 65,175 38.M9 26.411 A3.238 20.112 
Ash 540,333 22.960 44.550 61.497 54.164 70.058 70.221 55.743 47.688 32,79D 31.260 31.607 12,789 
Cotlonwood 3.192 -- 226 - 1.6W 332 - - 1,034 -- 
Ihsswnod 223,528 2 . W  3,865 10,057 11,192 24,301 30.792 28.598 33.3C6 24,373 16.267 21.630 11.055 
Yeflow-poplar 4,110,107 72.524 172,206 228.117 315,369 415,830 586,767 112.013 612 .W 1163.323 327.653 437.121 57,244 
Bey and magnnlia 81.12ti 8.533 B.307 9.750 9.677 19.234 6,386 9.582 4.481 160 11,405 - 
Bleck cherry 223.979 37.702 39.836 28.231 22.432 17.129 23.875 16,514 12.652 10.869 1.969 9.792 3,468 
Wsck walnrn 182.884 739 6,645 10,562 17.733 WL946  24.445 32.843 17,398 11.168 16.636 10.324 1,855 
Svcamore 212.236 3.052 9.37'1 9.191 20.3W 16.304 22.713 17.139 28.544 24.716 17.923 33.301 8.130 
Ebck  locust 450.896 14.868 27,450 47.896 42,279 81.4dB 78.870 58.71)2 42.583 27,853 14,568 14.419 
Elm 19>.609 12.897 21,271 33.540 25.797 26.1% 26.019 14,020 11,964 9.012 4.fi30 10,559 1.884 
Ihhe, @stern hardwnods - -  2,205.443 409,756 420,445 367,505 -262.807 21 8.807 169.621 112.151 77.341 61.->093 46.305 10,'124 

Tutal hardwoods 30.477.524 1,383,309 2 . 0 4 7 . 5 7 7 ~ 2 . 1 9 9  3.11 3.210 3,651,075 3.824.230 3,579.3183.039.661366.1~02 2.672.328 510.735 - . .- -- - - 
All s~eoies 39,354.073 1.589.561 2.666.566 3.958.126 4,861 .912 5,216,426 5,050,151 4.368.393 3.571.384 2.898.363 1.899.757 2,918,885 556,249 - -  

)nc~dsbwtirc. . ~ a m p  h e .  swampahestnut. arul Ctlnkaplnoaks. 'Includes chmrvllsa. rwrthcrnrcd. and s h w d  oak. 
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Table 26-Volmns of w w i q  stock on fmbedand. by spe&m and farept-typo grwp. Vqlnia, 1982 ---- -- - -  - - -  
Foresf-typs group ---------  - -  

All Wh14e nfne- Snruce- Lnnmlmf- Labloll- Ost-  Oak- Osk-"urn Ehn ash- hole-he~ch- 

Sottwwd 
Longleaf pine 
Slash pirlc 
Shortlsal ptne 
L&lolly pine 
Pond pine 
Lltrginis pina 
Pltch plne 
Tehle mountain pins 
S P N ~  plne 
Sand plnu 

Esstsrn w h b  pine 
Eastern hemlock 
Spruce and fi 
Baldcypress 
PouMcyprw 
Cedar. 

T W l  SOftWOod6 

Hadwood 
Sehm whke m k s T  2.880.077 13,788 - - 95,375 338.730 2,422,564 33.179 
Select red oilks' 1,483,753 7.U14 12.321 64,331 1,344.742 21.278 
Cheslnut oak 2,461,032 14,380 - 15.939 141.302 2,279,175 
Mhw while oaks 160.746 Q.610 74.361 80,231 9.062 
Gther red oaks 2.691.621 0,880 - 131.958 332.359 2,120,046 93,038 
Hick~ry 1,262,313 1.781 - - 19.210 55.91 1 1.150.945 7.638 
Yellow blreh 14.557 - -- 7.628 1.512 
H a d  maple 251.496 2.289 24.164 137.012 
Sdft mepls 1.538.216 13,656 - 59.3KI 127.918 1.149.427 11 6.435 
heCh 523.191 3,566 8,348 30,511 404.860 7.862 
Sws~tgurn 924.1 99 - 1 M,4,966 110.401 561.471 127.1 74 
Tupelo and blackgrlm 459.W2 2.508 17.21U 40,8133 240.500 157,562 
Ash 341.198 - 7.406 8.922 119.406 78.145 
C o n o n w o ~  2,24a - - - 1.350 
0s=wood 172,284 - - -- 2.650 148.675 
Yellow-po~hr 3,471,638 10.984 - 149,973 220.029 3.011.259 28.907 
Hay and magnolia 43,147 259 531 40.417 1.516 
Blsck cherry 79.531 980 4.428 2,720 62.225 
Black walnut 115.219 - 836 3,754 104.010 795 
Syeamofe 161.334 - 1.835 3.799 84.361 4.659 
slack !ocunf 233.205 13.71 1 4,006 10,WP 198,012 
Em 1 1  4,495 - 3.046 2,640 74,235 20,187 

3.521 2 . 1 3 8  358.412 16.61g Other eastem hardwoods -506.623 10.123 - - 
T~talhardwouds 19,038.4M 101.455 - . - 646.742 1,534,516- 16,198,257 ? L C  

UI =pBCiu 26.486.794 443.887 .- 4.931.578 2,603,532 16,968,072 799.379 - - 
lncludcs whits. swamp whim rwam~chastnut. and El*lkapin oak. ' IncMw eherrybak, m a e r n  r 4 ,  and lumard m k ~ .  





Tabk 28-Volume of sawtimber on t i m b e r l a d .  by ownership class. species gmup. and diameter class, Virglnia. 1992 

- - 
Diameter class linches at brsast heiaht) - - - - - -  

Ownership class All 9 0- 11 0- 13.0- Is.& 17.0- 19.0- 21 0- 2 9 0  and 

and spcies group classes 10 9 12 9 14.9 18.9 18.9 20.9 2a 9 larger - - - - -  - - - - - -  
Thousand h a r d  feet 

N;lliorml forest 
Softwood 1,254,554 237,349 275.219 287,469 211,670 115,508 49.923 73.156 4,280 

Hardwnod - 8.548.. -- 1,031,236 1,185,738 971,192 929,388 773,844. 1.429.101 2 2 E 9  

Total 7802890 237,349 1,306.455 1,473.207 1,182,862 1,044,894 823,707 1.502.257 2 3 2 , O K  -- - -. 

Other pubL 
Softwood 
Hardwood 

Total 

Faem idus t ry  
S o f t w d  
Hardwood 

Total 

Total 

Other private 
Softwood 
Hardwood 

Total 62,63.q,811 3,430,365 11,646,935 11,586.308>62,113 8.349.1.70 6,112,368 - - 

A0 ownerslugs 
Softwood 19,850.587 4.778.084 4,638,766 3.427.856 2,548,789 1,692,221 1.187.593 1.367.166 240.132 

Hardwood - 6 0 . 3 7 0 c -  - -- lO,OOl,3t6 11,260.5~~,752,079 8,946,533 6.681.660 10,806,606 1,921,350 

Total 80.25 1.521 4,778,084 14.640.082 14.688.446 13,300,848 10,639.754 7,899.253 12.1 73,972 2,162,082 
-. - -- - - -. -- - -- - - 



TwIh 29-Volume of growlng mock on timberland, by broad menegement class. apxies group, a d  stand-age dass. Vlrqinla. 1992 

Emad management N o  Stand-age class (years1 
class and 
species group 

Plnn plantallon 
Softwood 
Hardwood 

Total 

Natural pine 
SOflWOGd 

Hardwood 

Total 

Oakpine 
Sokwwd 
Hardwood 

Total 

Upland hardwood 
Softwood 
Hardwood 

Total 

lawland hardwod 
Softwwd 
Hardwood 

All d- 
Sqftwood 
Hardwood 

Total 

All managesble - 
clas5es stand & l o  11-20 21-30 31-40 41-50 5i-60 61-70 71-80- - .  - .  

81 + - 
Thousand culrrc fee? 



Table SO-Average net annual growth nnd removals of l lue timber and growing stock 
on timberland, by species, Virginia, 1986-1991 

Livs timber' Growing stock 

Net Annual Net Annual 
annual timber annual timber 
growth rermovels growth removals 

Softwood 
Yellow pine6 
Eastern white pine 
Spruce and fir 
Cypress 
Other eeatern softwoods 

Total softwoods 

Herdwood 
Select white and red oaks 
Other white and red oaks 
Hickory 
Yellow birch 
Hard rneple 
Sweetgum 
Ash. walnut, and black cherry 
Yellow-poplar 
Tupelo and black~urn 
Bay and magnolia 
Other eastern hardwoods 

Totsl hardwoods 

All roscies 

Thousand cub~c feri 

I Merchantable Pbi7lon only 

Table 31 -Average net  annual growth and removals of growlng stock on timberland, by 
ownershlp class. softwood, and hardwood, Virginia, 1986-1991 

Net annual arowth Annual timber rmmovals 

Ownership elass All species Softwood Hardwood All species Softwood Hardwood 

Thousand cubic test 

National forest 50,304 8.593 43.711 18,804 2,640 13,984 
Other publlc 37.006 12.878 24.032 19,188 13,041 6,147 
Forest Industry 119,970 84,339 35,631 108,718 89.535 39,181 
Forest industry-leased 1,382 930 44 8 
Other private 839.742 21 2,328 427.416 464.554 187,844 286,910 

Atl ownershi~s 848,406 317,170 631,238 698.062 252.860 345,202 



Tabte 32-Avoregs net snnuel growth and removals of sawtjmbar 
on timberland. by species, Virginia, 1886 - IDB I  

Species 
Net 

annual growth 

. . . 
Annual 

timber removals 

Softwood 
Yellow plnes 
Eestern white pine 
Sprucs end fir 
Cypress 
bthar sastsrn aaftwoods 

Hardwood 
Select wh~te  and red oaks 
Other white and red oaks 
Hickon, 
Yellow birch 
Hard maple 
Swestgum 
Ash, walnut, end black cherry 
Yellow-poplar 
Tupelo snd blackgum 
Bsy and ma~nolia 
Other eastern hardwoods 

Totsl hardwoods 

Thousand board feet 



Table 33-Average net annuaI growth and ~emavals of sawtimber on timberland, by ownerahip 
class, softwood, and hardwood, Virginia, 1986-1 991 

Net annual growth Annual timber rarnovsls 

Ownershin clmsa All seecies Softwood Hardwood All species Softwood Hardwood 

Thousand b08rd f i s t  

Nations1 forest 190.727 32,218 158.509 53,748 9,174 44,575 
Other public 147,852 49,811 97.841 5 1.067 34,598 16,469 
Forest industry 342,038 222.61 7 1 19,419 289,724 182,437 107,287 
Foreat industw-leased 7,935 6,887 83 8 
Other private 2,581,667 746,355 1.81 6.51 2 1,824,804 616,303 1,008,501 

All ownershios 3.270.417 1.078.098 2.1 92.31 9 2,014,344 842.61 2 1.1 76,832 

Table 34-Average annual mortsllry of live tlmber, growing stock. and sewtlrnber 
an timberland, by specles, Virginia, 1966-1991 

Species Live timber' Growinsr stock Sawtimber 

Thousand 
Thousend cubic feet board feet 

Soitwood 
Yellow pines 53,380 60.600 120,204 
Eastern white pine 3,791 3,257 10,007 
Spruce and fir 
Cyprsss 83 93 597 
Other eastern softwoods 1,381 1.135 1,388 

Total softwoodrr 58,526 65.145 132,264 

Hardwood 
Select white and red o a b  27,537 21.727 72,964 
Other white and red oaks 59,497 46,323 128,l 16 
Hickory 13,650 12,183 33,024 
Yellow birch 
Hard maplo 1,521 815 2,944 
Sweetgum 4,230 3,805 5,093 
Aah, walnut, and black cherry 6,041 3,612 8,480 
Yellow-poplar B.881 8,112 21.250 
Tupelo and blackgum 2,288 1.249 2,634 
Bay and rnegnolla 387 387 1,330 
Other erstsrn hardwoods 44,086 20.745 48.573 

Total hardwoods 188,175 720,758 324,387 

All spsdas 227.800 175,903 456,641 

Marehantabls portlon only. 



Table 35-Average annual mortality of growing stack and sawtlmber on timberland, by 
ownerslhlp class, eoftwood. and hardwood, Vlrglnia. 1SB6-1 D 9 l  

Orowing stock Sawtimber 

Ownership class All species Softwood Hardwood All species Softwbad Hardwood 

Thousand cubic feet Thousand board feet 

Natlonal tarest 20,749 2,179 18,570 56,854 6,302 50,562 
Othar public 8,053 3,324 4,729 23.187 11,159 12.028 
Forest industry 10,089 4,900 5,189 21,378 8,386 12,BBl 
Forest industry-leessd 376 286 01 588 565 
Other private 138,638 44,467 82,179 354,656 105,840 248,818 

All ownerrhips 175,903 66,146 120,758 456,641 132,264 324,387 

Teble 36-Average annual mortality of growing stock and sawtlmber on timberland. 
by cause of death, softwood, and hardwood, Virginia, 1086-1 091 

Cause of death 

Firs 
Ihsects 
Disease 
Weather 
Suppression 
Animals 
Undstarmined 

All causes 

Growing 6 r 0 ~ k  

All species Softwood Hardwood 

Thousand cub;c feet 

2,507 757 1,720 
20,893 13,909 6,884 
42.712 7,022 35,690 
38,003 9,115 28,880 
26.007 12,848 13,168 

2.855 Id2 2,773 
44,826 11,282 33,644 

176.803 55.145 120.758 

Sawtlmber 

All species Softwood Hardwood 

Thousand board feet 



Table 37-Aunrsge annual output of tlrnbsr producta, by product, speclea group, and type of marerlal, 
Vlrginis, 1886-1 991 

Total output Roundhood products Plant bv~rod l re ts  

Srandsrd Number Thousand Number Thousand Number Thoueend 
Product sfld 6Decies group units d unlts cubic feet of UnnS cublc f00t o f  units cubic feet 

Saw logs 
Softwood Rtbm' 596,448 108,857 689.453 107,781 5,995 1,OBR 
Hardwood 822,336 134,009 822,335 134,809 

Totel 1,417,783 243,666 1,411,788 242,670 5,995 1,OBd 

Veneer logs and boltr 
Softwood k fbm4 76.142 12,281 78,142 12.281 
Herdweod 29.768 4.763 28.789 4,763 

Total t05,91 1 17.044 105.81 1 17,044 - 

P u l p w o ~ d ' ~  
Softwood Cords"* 1,736,258 127.125 1,362,289 89.802 372.869 27.323 
Hardwood 

Total 

Poles end plllng 
Softwood h p,scsa 1.266 2,338 1,265 2,338 
Hardwood 

Total 1.286 2.330 1.285 2.338 

Pasta {round end aplltl 
Softwood 
Hardwood 

Totdl 

Other""". 
Softwood 
Hardwood 

Total 

Total Induarlnl p rodw te  
Softwood 
Hardwood 

Total 

Fualwood" '*' 
Softwood 
Hardwood 

Total 

All urnducts 
Softwood -- 204,808 -- 239.020 -- 45,586 
Hatdwood a- 381,073 7 -  329,068 -- 52,005 

Total .- 566,879 -- 568,088 -- 97,681 

' Imernat~onwl 1/4-inch rule. 
" Roundwood figures inc!ude 82 sstimstad 12,016,000 cubic fsst of mundwood ~hlvnsd a orhnl prlmar, wood-&inn plants. 
'" Rough-wcod basis {Includes chlpa cnnvbned to equluwlsnt 6tandard cordsl. 
" *  Itcluds= litter, mulch, ~ar t~c leboad,  ebateaal, and o thw apeclalty products. 
.S.". ExcIud88 wppfOXlma~niy 32,863,000 cublc teat of vrngd resldush and 24,833,WO cub~c fast of bark uwmd for ndus:rlaI fuel. 



Tabls 38 -Ave rage  annuel output of mundwood products, by product ,  spscles group, and source of materlal. 
Vlrglnla, 1386-1991 

Growlnpstock t r m s 7  

All Cull Salveble Other 
Product and seeclae aroue source8 Total Sawtlmbnr PolMlmbar r reer r  dead ttees' 80urc8s) 

Saw logs 
Softwood 
Hardwood 

Total 

Vanaar logs and belts 
Softwood 
Hardwood 

TMal 

Pulpwood 
Softwood 
Hardwood 

Total 

Poles and piling 
Softwood 
Hardwood 

Total 

RBts I m n d  and apllt) 
Softwood 
Hardwood 

Total 

Othor 
Softwood 
Herdwood 

Total 

Total lndurtrlal produns 
S o m o o d  
Herdwood 

TDtal 

Fumlwood 
Softwood 
Hardwood 

Total 

A l l  products 
Softwood 
Hardwood 

Total 

Thousand cublc her 

' On timbsrlend. 
Includa~ trshs lens than 5.0 Inches In d~erneter, tres topa nod limbs !fbm tlmnbrland, or matsrlal from 

other farsst land of nonrorest land, such ws fsnce rDw6 or suuurban amas. 



Table 39-Average annual timber removals from growlng stock on 
timberland. by item, softwood, and hardwood, Virginia, 1981-1991 

Roundwood products 
flew logs 
Veneer logs and bolts 
Pulpwood 
Poles snd plllng 
Ports 
Other 
Fuelwood 

All products 

Logging residues 

Other rsmovrls 

Totel rsrnovals 

All 
specles Softwood Hardwood 

Thousand cubic feet 

Table 40-Average annual tlmber removala from live sawtlrnber on 
timberland, bv item, softwood, and hardwood, Vlrglnla, 1986-1991 

All 
Item species Softwood Hardwood 

Thousand bosm' fee? 

Roundwood products 
Saw l o ~ s  1,148,104 488,724 647,300 
Venesr l o ~ s  and bolts 98,059 72.1 01 25,968 
Pulpwood 290,442 155,686 t34,764 
Poles snd piling 12,765 12,785 
P06ts 2,640 2,613 27 
Other 45,267 16.292 28,975 
Fuelwood 214,866 25,443 189,423 

All products 1,810,143 783.626 1,026,517 

Lagging rssidues 39.912 11,771 23,141 

Other removals 169,288 42.1 1 5  127.174 

Total rsmavala 2.01 9,344 842,612 1,176,832 



Table 41 -Dluposnl of averege annuel volume of remidue a t  prlrnary wood-uring plantar 
by product, species group, and type of msldue, Virginia. 1986-1911 

Product and All 
species group types Bark Coerse' Finex 

Thousand cubic feer 

Flber products 
Softwood 
Hardwood 

Total 

Pnrticleboard 
Softwood 
Hardwood 

Total 

Strnndlwnler board 
Softwood 
Hardwood 

Total 

Bawn products 
Softwood 
Herdwood 

Total 

Industrial fuel 
Softwood 
Hsrdwood 

Total 

Domestic fual 
Softwood 
Hsrdwood 

Total 

Miscellaneous 
Softwood 
Hardwood 

Total 

not used 
Softwood 
Hsrdwood 

Total 

All products 
Softwood 
Hardwood 

Totel 

: Material, euch ae slsbe and edgings. 
' Materid. such as sawdust and shavings. 



Table 42-Lend area, by land use class, major forest type, and survey 
cornpletlon date, Vlrginia 
- - 

Land-use class 

Survey completion date 

1977 1986 1 B92 

Change 

1386-1 992 

Format land 
Timberland 

Pine srrd oak-pine types 
Hardwood types 

Total 

Reserved timberland 
Wbbdland 

Total forest land 

Nooforest land 
Cropland 
Pasture and range 
Other 

Total 

All lend' 

Acres 

' Exclude$ at1 water areas 



TsMs 43-Voluma o t  sswtlmber. growlnu stock. nnd live timber on timberlsnd, by speclmr group, survey camplation dets, 
and diameter claea. Virginia 

Dlmmmsr class [Inchma a braast ~ s ~ g % )  

Spcclcr amup All 6.0- 7.& 9.0. 11.0. 13.a 16 0- 1 7  1 s .  21 o s n d  
and  mar C . E S S ~ S  6.B 8 .8  10.9 12.9 14.9 1 8  9 1B.S 20.9 lsrgsr 

S*WTlRBER Iln thlurand board tea l  
S&wood 

GROWING STOCK {In t h o u g w n d  cub G f e e t l  

L N E  TIMBERf {ln t 7 a u l w n d  cubic feetl 

Sdtweod 
1377 8,023,834 905,242 1,274,714 1,230,811 1,001.771 684,547 416.228 236,420 120.569 161,499 
1988 8,380,204 968,214 1.372.485 1,204,099 986.261 895,683 412.213 286,860 162,158 190.168 
1892 8,723,490 974,034 1,443,740 1,340,571 1,066.6~1 gB0,894 4eJ.113 293,684 193,452 253.191 

Hardwood 

Table 44-Merchantable volurnm of live timber, by species group, Survey Unlt, and survey 
completion date, Virglnla 

Species group 
and Sulvey Unit 

-- 

Change Change 
1977 1886 1977-1985 1992 1888-1992 

Softwood 
Coastal Plaln 
Southern Pledrnont 
Northern Pledmont 
Northern Mountelna 
Sauthsm Mountains 

All  units 

Hardwmd 
Coastal Plain 
Southern Piedmont 
Nonhern Piedmont 
Nor ihern  Mountains 
Southern Mounteins 

All units 

Thousand Thousand Th ousand 
cubic leef cubtc feet Percent cubicfeet Percent 



Table 45-Land area and total forest. by county. Vlrglnia, 1992 

County All land' Total forest' 

Acrss A c m  

Accomack 304,435 96,630 
Albemarle 470,829 293,436 
Alleghany 290,317 254,026 
Amelia 228.410 159,531 
Amherst 306.246 226.454 
Appomattox 21 5.075 153.357 
Arlivg~on 16,814 
Augusta 643,097 346,217 
Bath 343,66 1 306,266 
Bedford 462,gla 288,607 
Bland 228.446 179.477 
Botetourt 348.550 263.975 
Brunswick 380,460 280,950 
Buchanan 322,365 290,586 
Bucklngham 373,401 301,661 
Campbell 355.040 205,236 
Carollne 342,895 261,702 
Carroll 308,777 184,058 
Charles City 11 8,125 86.042 
Charlotte 304,980 209,194 
Chesapeake 270,555 101,568 
Chesterfield 304.448 189,813 
Clarke 114,138 39,987 
Craig 21 1.085 170.276 
Culpeper 244,480 1 14.304 
Cumberland 191,712 133,542 
Dickenson 21 2,077 175.390 
Din wlddie 337,213 244.769 
Esselt 168,051 38,013 
Fsirfax 266,592 92,614 
Fauquier 41 6.670 176.188 
Floyd 243,991 143,873 
Fluvanna 185,510 137,348 
Franklln 437,248 284,098 
Frederick 271,532 129.262 
Criles 231.054 176.775 
Gloucester 144,122 84.01 3 
Goochland 180,032 130,605 
Grayson 287,682 175.B28 
Greene 100,371 65,868 
Greensv~lle 193,770 135,268 
Halifax 525,818 352,578 
Hsmpton 32,632 4,342 
Hanaver 239.155 178,378 
Henrico 168.210 59.637 
Hdnry 251,712 179,127 
Highland 266,112 186.294 
lals of W~ght  204,454 114,511 
James Clty 102.293 54,973 
Klng and Queen 202.BB2 152,722 
King Gmorge 11 5,245 72.837 
King William 177,768 111,822 

Percent 

31.74 
62.32 
5L50 
74.22 
73.95 
71.30 

53.84 
89.12 
59.80 
70.22 
72.57 
80.72 
90.14 
80.79 
57.81 
76.37 
59.61 
73.23 
68.50 
37.53 
02.35 
36.03 
84.93 
48.75 
89.71 
82 .70  
72.59 
58.32 
34,74 
42.05 
58.97 
74.04 
64.97 
47.60 
76.31 
85.65 
72.48 
61.14 
65.60 
69.81 
67.13 
13.22 
59.63 
35.24 
71.16 
73.76 
56.01 
84.14 
75.24 
63.20 
62.80 

Continued 



Tahle 45-Land are@ and to ta l  forest, by county. Virginia, 1992--Cofitlnued 

County All land ' Total foresta 

Lancaster 
Lee 
Loudoun 
LdUiss 
Lunenburg 
Madtson 
Mathews 
Mee klenburg 
Middlesex 
Montgomsry 
Nelson 
New Kent 
Nswport NEWS 
Nonhampton 
Non humbedand 
Nottoway 
Of ange 
Page 
Patrick 
Pittsylvenia 
Powhatan 
P ~ n c s  Edwerd 
Prince George 
Prince Wllliam 
Puluski 
Rappahannack 
Richmond 
Roanoke 
Rockbridgs 
Rockingham 
Ruesell 
Scott 
Shenendoah 
Smyth 
Southampton 
Spotsylvania 
Stefford 
Suffalk 
surry 
Sussex 
Tazawell 
Viwinia Besch 
Warren 
Weshlngton 
Weetmorsland 
Wlse 
Wvthe 
York 

Total 

Acres 

52,501 
157,865 
'L 10.336 
228.537 
208,807 
120,611 
34.787 
285.852 
48,882 
145,464 
233,316 
BS,183 
7,934 

30,967 
67,088 

137,331 
125,848 
121,531 
220.534 
405,448 
132,471 
165,532 
1 1  8,271 
1 14,923 
1 1  8.971 
103.489 
76,279 

1 1  0,833 
253,650 
306.1 7 7 
174.359 
237.082 
191,246 
177,224 
240.553 
175.635 
1 18.956 
143,645 
124,151 
250.66B 
213.814 
40,727 
78,281 
169,483 
75,785 
178,535 
144,321 
32.849 - 

18.028.874 

Percent 

61.73 
56.39 
35.48 
71.81 
75.84 
58.53 
52.37 
87.42 
58.10 
57.25 
76.85 
72.06 
18.98 
21.42 
57.48 
67.82 
57.51 
60.66 
71.63 
62.59 
79.26 
73.74 
68.24 
51.40 
5B,42 
60.54 
61.86 
55.13 
65.14 
54.93 
58.60 
e9.19 
58.34 
51.25 
61.95 
68.92 
60.56 
54.05 
68.95 
79.71 
64.27 
24.66 
55.30 
61.58 
52.25 
67.78 
48.54 
38.45 

B3.07 
' Excludes inland watar. 
*Includes timberland, reasrued timberland, and woodland 



Table 46-Area of timberland. by county and ownerahlp class, Vlrglnla, 1992 

All Nat~onal Other Forest 
Countv o~nerships forsrt public industrv' 

Accomack 
Albemarle 
Allee hany 
Amelia 
Amherst 
Appomatt0~ 
Arlington 
Augusts 
Bath 
Bedford 
Blsnd 
Botstoun 
Brunswick 
Buchanan 
Euckingham 
Campbell 
Caroline 
Carroll 
Charles City 
Charlotte 
Chesapeake 
Chesterf~eld 
Clarke 
Craig 
Culpeper 
Cumberland 
Dickenson 
Dinwiddle 
Essex 
Fairfax 
Fauquiur 
Floyd 
Fluvanna 
Franklln 
Frederick 
Giles 
Gloucester 
Goochland 
Grayron 
Greens 
Greensvilla 
Hallfax 
Harnpton 
Hanover 
Henrico 
Henry 
Hlahland 
Isle of W i ~ h t  
Jsmea City 
KinQ and Queen 
King George 
King William 

Acres 

1,833 
3,038 
2,340 
1,788 
1,125 
9,088 

12.389 
9,829 
3,644 
660 

6,909 
8,350 

250 
12.61 9 

71% 
68.720 

1.816 
5.01 1 
1,846 
3,870 
7.670 

284 
4 1 

828 
14,134 
6,187 
9,688 

494 
12.625 
12.774 

116 
B90 

3,377 
270 
714 
35 1 
195 
32 1 

1.127 
143 

10,498 
374 

1.379 
3,102 
1,740 

14,014 
B85 

3,148 
664 

1,933 
789 

Other 
private 



Table 46-Area of timberland, by county and ownership class, Vlrglnla. 1 BQ2--Continued 

Lancaster 
Lee 
Loudoun 
Loutsa 
Lunenbuw 
Madison 
Mathews 
Mecklenburg 
Middlesex 
Montgomary 
Nelson 
New Kent 
Newporr News 
Northampton 
Northumberland 
Nottoway 
Orange 
Pase 
Patrick 
Plnsylvania 
Powhatan 
Prlncs Edward 
Prlnce George 
Prlnce Wllliarn 
Pulaski 
Rappahannock 
Richmond 
Roanoke 
Rockbridge 
Rockingham 
Russell 
Scott 
Shenanclaah 
Smyth 
Southampton 
Spotaylvania 
Stafford 
Suffolk 
Surry 
Sussex 
Tezewell 
Virginla Beach 
Warren 
Washington 
Westmoreland 
Wlsa 
Wythe 
York 

Total 

All Mational Other ~ o G t  0 ther 
ownerships forest public industry' 

Acres 

461 
230 

7.647 
795 
600 

7,886 
15 

24,264 
36 

3,817 
1.087 

821 
5.700 

195 
210 

15,401 
214 
336 

1 1,481 
3,097 
8,923 
9,837 
3,527 
17,768 

3.01 9 

11 0 
13.553 
24.518 

435 
5,883 
174 
325 

10,269 
1,889 
2,522 

23,386 
2,913 
1,787 

323 
4,817 
3.270 
2,700 
9.451 
125 

4,672 
2.183 

21,090 

515,160 

' Includes 17.366 acre6 Of other prlvute land under lon#.term tease. 



Table 47-Area of timberland, by county and broad management class, Virginia, 1992 

Atl Plne Natural Upland 
Coun W ownarships planfation mne Oak-dne hardwood 

Accamack 
Aibemarle 
Alleghany 
Amella 
Amherst 
Appomattor 
Arlinptbn 
Augusta 
Bath 
Badford 
Brand 
Botetourt 
Brunswick 
Buchenar. 
Bucklngham 
Campbell 
Cgroline 
Carroll 
Charles City 
Charlotte 
Chesapeake 
Chesterfield 
Clarke 
Craig 
Culpeper 
Curnbsrland 
Dickenson 
Oinwlddle 
Es6ex 
Fairfax 
Fauquier 
Floyd 
Fluvenna 
Franklin 
Freder~ck 
Giles 
Gloucester 
Gooc hland 
Graysan 
Greene 
Greensvllls 
Hallfax 
Harnpron 
Hanover 
Henrlco 
Henry 
Highland 
Isle of Wight 
James City 
K ~ n g  and Duean 
King George 
King Willlam 

Lowland 
hardwood 

Continued 



Table 47-Aree of Umberland. by wunty arrd brand management clas6, Virginia, 1992--Continued 

County 

Lancastsr 
Lee 
Loudoun 
Louise 
Lunenburg 
Madlson 
Mathews 
Mecktenburg 
Middleaex 
Montgomery 
Nelson 
New Kent 
Nswpon News 
NorlhamptDn 
Northurn berland 
Nottoway 
Orange 
Page 
Patrick 
Pi~tsylvanla 
Pawhatan 
Prince Edward 
Prlnca Georgs 
Prince W~lliarn 
Pulaski 
Rsppehannock 
Rlchmond 
Roanoke 
Roo kbridge 
Rockingham 
Russell 
Scott 
Shenendoah 
Srnyth 
Southampton 
Spotsylvania 
Stafford 
Sclffolk 
Surry 
Susaex 
Tanewell 
Virsinie. Beech 
Warren 
Washington 
Westmorsland 
Wire 
Wythe 
York 

Total 

All Pins Natural Upland  owla and 
ownershipa plantation plne Oak-pine hardwood hardwood 

ACM 



Table 4a-Merchantable volume of llve timber 5.0 Inches d.b.h, and larger on timberland, 
by county and specles group, Vlrglnia, 1992 

All Yellow Other Soft Hard 
County species pine softwood hardwood hardwood 

Accomack 
Albernsrle 
Alleghany 
Amella 
Amherst 
Appornattox 
Arlington 
Augusta 
Bath 
Bedford 
Blsnd 
Botetourt 
Brunswick 
Buchsnen 
Buckingham 
Campbell 
Carollnm 
Carroll 
Charles City 
Charlotte 
Chssapeake 
Chesterfield 
Clarke 
Crajg 
Culpeper 
Cumberland 
Dickenson 
Dinwlddie 
Essex 
Fairfax 
Fauquirr 
Floyd 
Fluvanna 
Franklln 
Frederick 
Grles 
Gloucester 
Goochland 
Grayson 
Greene 
Greensvllla 
Halifax 
Hampton 
Hsnovrr 
Henrico 
Henry 
Highland 
Isle of Wight 
Jamas C~ty  
King and Queen 
King George 
King William 

Thousand cubfc feet 

17,157 
18.257 
1.829 

27,825 
1.103 

21,886 
25,338 

8.794 
3 1,090 
27.452 
2,431 

19,721 
1.058 

748 
312 

88,823 
8.968 
3.719 

686 

18.825 
1,909 

983 
#,840 
1,251 

2,087 
5.002 

74.640 
46 7 

28.053 
12.635 
10,825 

200 
1,517 

80,422 
1.806 
2.768 
4.098 

277 
206 

21,928 
44.988 - 

402 
4.595 
1,800 

Continued 



Table 48-Merchantable volume of [[ve timber 6.0 inches d.b.h. and larger an tlmberlend, 
by county and species group. Vltglnla, 1892--Continued 

All Ysllo w Other Soft Hard 
County spsciws pine  oftw wood hardwood hardwood 

Thousand cubic feet 

Lancaster 98,BB 1 48,207 24,870 25,964 
Lee 278,680 6,816 101.400 1 70.364 
Loudour, 201,153 2,557 2,784 42.804 152.988 
Louise 392.61 1 87.942 4,928 80.441 199.200 
Lunsnburg 323.658 138,002 1,830 79,881 1 03.847 
Madison 223,342 15,205 10,316 57,606 140,21 5 
Msthews 76.060 51.448 270 1 1.839 12.423 
Mecklenburg 524.791 11 8.181 3,551 166.850 237.1 33 
Middlus@x 101,787 44,768 183 28,199 20,637 
Montflomsry 286,429 36,160 48,847 39,488 167.125 
Nelson 481.017 35,988 18.42 1 158,424 280.184 
New Kent 202,577 68,282 60,905 73.390 
Nawport News 21,308 9,639 6,663 5,007 
Northamptan 80,567 28,358 20,896 10,333 
Northumberland 97,058 28,gOO 34.132 34.024 
Nattoway 205,037 91,601 50,063 83.373 
Orange 192.732 35,251 8.976 53,135 97,370 
Psg s 157.698 18,180 0,067 19,110 1 18.242 
Patrick 378,735 41,083 17,214 151,659 168.77% 
Pittsylvania 766.917 205.71 6 2,670 256.8B2 301.749 
Powhatan 236,824 30,124 82,573 118,127 
Prlnce Edward 221,047 70,542 485 83,284 86,256 
Prince George 194,783 68,944 9.1 15 61,882 65.042 
Prince W~lliam 230,476 48,882 1.655 63,714 128.225 
Pulaski 202,688 9,326 5.798 39,621 147,843 
Rappahsnnock 154,847 4,577 2,003 64,435 83,752 
Richmond 152,984 40,632 - 73,805 48,547 
Roanoke 1 90.1 64 32.912 20.020 21.079 11 8,153 
Rockbridge 432,039 37,503 25.264 84,632 299,640 
Rockingham 510,731 26,933 43.501 83,862 376.445 
Russsll 348,l 14 6,D45 125,990 214.179 
Scott 532,790 16.025 5.088 215,581 298,l 18 
Shenandoah 344.304 37.730 16,030 43.51 1 247,033 
Srnyth 352,470 16,076 15,486 06.449 262,457 
Southampton 41 7.134 181,451 13,062 155.355 87.268 
Spotsylvsnia 356.897 123,57B 2,420 103.261 137,838 
Stafford 3 15,876 47,936 668 123.457 143,817 
Suffolk 172.340 49,290 5,525 67.023 50.562 
Surry 183,348 70,300 2,201 67,001 43,848 
Suasex 383,820 215.219 3,858 81,183 83,450 
Tarewsll 466.047 4,023 172.302 289.722 
Virginia Beach 69.71 B 20,069 984 31.202 17.464 
Warren 98,809 5,711 1,509 21,020 70,551 
Washington 426,834 9,651 7.728 179,088 229,667 
Westmoreland 153,763 50,165 205 48,354 54,979 
Wise 31 9,773 1,598 9,237 137,759 271,079 
Wythe 254,607 19,181 23,649 22,376 189,492 
York 100,962 24.203 37,668 39,100 

Total 28,612,558 5,730,842 992,848 7.721.709 14.1 67.359 



Table 49-Volume of growing stock on timberland, by county and species group. 
Virginla. 1992 

All Yellow Other Saft 
Countv specles uine softwood hardwood 

Accornack 
Al bemarle 
Alleghany 
Arnella 
Amherst 
Appomattox 
A r l ~ n g t o ~  
Augusta 
Beth 
Bedford 
Bland 
Botetouct 
Brunswick 
Buchanan 
Bucklngham 
Campbell 
Caroline 
Carroll 
Charles City 
Charlotte 
Chesapeake 
Chssterfield 
Clarke 
C r a i ~  
Culpeper 
Cumberland 
Oickenson 
Dinwiddie 
Essex 
Fairfax 
Fauqulsr 
Floyd 
Fldvanna 
Franklin 
Frederick 
Gilss 
Gloucsstwr 
Goachland 
Grayaon 
Greene 
Gresnsville 
Halifax 
Harnpton 
Hanovsr 
Hsnrico 
Henry 
Highland 
161s o f  wight 
Jamas Clty 
King and Dueen 
King Gearge 
King William 

cubic 

16,416 
18,557 
1.629 

28,875 
1,189 

21,888 
25,338 

8.1 27 
31,098 
27,060 
2,239 

19,721 
1,058 

3 1  2 
88,923 

8,9B8 
3.719 

685 

.. 

16,825 
1,564 

396 
9,840 
1.251 

2,081 
5.082 

73,228 
46 7 

26,053 
12.835 
10.825 

250 
1,517 

76,228 
1,806 
2.788 
3,888 

277 
206 

2 1.928 
44,036 

402 
4,995 
1.655 

Hard 
hardwood 

Continued 



Table 4 9 - V o l u m e  of growing stock on timberland, by county snd specles group, 
Virginla, 1092--Continued 

All Ysllo w Other Soft 
County species plne 60ftwood hardwood 

Thousand cubic fest 

Lancaster 05.084 48,207 24,677 
Lee 246.805 8,816 97,182 
Loudoun 181.084 2,507 2,794 32,580 
Louiss 371.099 96,042 4,928 80.884 
Lunsnburg 31 3.426 138,002 1,836 76.031 
Madison 200.21 8 14,566 10,315 54,058 
Mathews 74.003 51,448 270 1 1,360 
Mecklenburg 502.474 117,732 2,493 158,060 
Middlesex 98.430 44,768 183 26.1 14 
Montgornaw 270.208 34,223 46,847 38.751 
Nelson 449.61 0 35,191 18,421 148,809 
Hew Kmnt 194.785 88,282 59,474 
Newport News 20.979 9,639 6,500 
Northampton 67.006 28,807 18,774 
Nonhumberland 89,608 28,336 29,521 
Nottoway 198.340 91.601 49,064 
Orange 178.427 36,251 8.976 49,898 
Page 140,902 16,180 5.587 15,430 
Patrick 340.996 40,474 17,214 136,738 
Plttsylvania 736,268 203.458 2,570 247,088 
Powhatan 231,934 35,378 78,397 
Prince Edward 2 1 1,44D 70,642 965 59,820 
Prince George 187.235 60,944 8.787 43,857 
Pripce William 21 3,956 45,444 1.855 43,677 
Pulaski 156.621 0,844 5.790 26,501 
Rappahannock 130.294 4,577 2.083 56.200 
Rlchmond 184,560 39,989 68,239 
Roanoke 172,440 32.338 20,020 18,484 
Rockbridge 391,142 36,777 24,721 51,725 
Roekingham 433.406 21,680 42.143 54,324 
Russell 320,468 - 5,097 121,779 
Scott 483,870 16.425 5,086 204,188 
Shenandosh 32 1,049 38.575 16,030 40.992 
Smyth 333,058 18,078 15.406 66,066 
Southsmpton 302.1 78 180.163 12,402 136,474 
Spotsylvania 347,322 122,935 2.203 95,245 
Stafford 303,063 47.473 88% 1 1  9,725 
Suffolk 157,872 48.064 5,525 80.051 
Surly 171,753 70,OBS 2,201 60.732 
Sussex 364,051 213.667 3,968 73.371 
Tazewell 41 B.029 2.485 180.085 
Virginia Beeeh 55,066 19,835 984 27.535 
Warren 95,974 5.711 1,60B 19,864 
Washington 397,699 8,651 7,728 171,805 
Westmoreland 144,700 49,461 285 45.323 
Wise 288,051 1,898 9,237 132.582 
Wythe 231,588 18,702 23,161 19,748 
York 96,t81 24,203 35,718 

Total 28,486,794 5,675,317 973,071 7,126,149 

liard 
hardwood 



Table 50-Volume of sawtimber on timberland, by county and species group, Vlrglnla, 1992 

All Ysllow Other Soft 
County species ~ i n e  sof twood hardwood 

Accomac k 
Al  bernarle 
Alleghany 
Amella 
Amherst 
Appomatton 
Arlington 
Augusta 
Bath 
Bedford 
Blsnd 
Botetourt 
Brunswick 
Euchenen 
Buckinqhsm 
Campbell 
Caroline 
Carroll 
Charles C ~ t y  
Charlotte 
Chesapeake 
Chesterfield 
Clarke 
Craig 
Culpeper 
Cumberland 
Dickensan 
Din widdle 
Esssx 
Fairfax 
Fauquier 
Floyd 
Fluvanna 
Frenklin 
Frsdsrick 
Giles 
Gloucsster 
Goochland 
Grayson 
Greene 
Greensville 
Hallfax 
Hampton 
Hanover 
Henrico 
Henry 
Highland 
Isle of Wight 
Jarnsx City 
King and Dueen 
King George 
King Wllliarn 

Thousand boerd feet 

94.557 
487,333 
104,287 
155,177 
443,745 

76,687 
- 

7 1,547 
11 9,147 
551.720 
227.972 
408.910 
192,924 
670.431 
168.22 5 
241.470 
607,808 
109,610 
103,519 
218.317 
198,350 
257.669 
175.182 

12,835 
184.049 
122,365 
328,755 
167.812 
127,925 
169,774 
326,194 
177,686 
88,474 

720,564 
63,836 

339,720 
233.591 
285,038 
160,833 
184.200 
189.8T 1 
336.124 

1 2,409 
203,889 

43,299 
70,094 

184,520 
124.1 32 
111,311 
158,093 
310,017 
103,452 

Hard 
hardwood 

Continued 



Table 50-Volurns of sawtimber on timberland, by county and species group. Virginia, 1992--Continued 

All Yellow Other Soft Hard 
County spacies pine softwood hardwood hardwood 

Thousand board feet 

Lancaster 309,925 154,032 85,423 70,470 
Lee 746,976 2,399 293,535 451,042 
Loudoun 648,708 3,179 2,287 148.483 494,759 
Louisa 833.61 2 198.482 9,702 243.923 447.505 
Lunenburg 91 0,432 456,743 1,868 200,637 252,883 
Madison 781,140 36,436 53,447 222,197 470,000 
Mathsws 279,979 205,145 19,324 54,470 
Mecklenburg 1,410,068 309,632 3,143 440,687 656,604 
Middleaex 310.217 135.370 60,564 94.283 
Mantgomery 884,988 97,473 218,361 108.271 444.883 
Nelson 1,636,417 83,848 79,276 609,634 883,880 
New Kent 584,372 149,396 207,553 227,421 
Newpart New3 83.354 36.869 25,333 21.132 
Northampton 172.583 122.371 25,646 24,564 
Northumberlend 281.120 99.387 02,836 98,097 
Nottoway 6g4.D42 255.152 170,486 163,314 
Orange 521,l 13 34,814 25,328 204,202 258.769 
Paae 440,4 13 55,289 26,923 59,209 298,992 
Patrick 913.389 92.948 68.705 350,254 401,481 
Pirtsylvania 2,028,B42 482,184 10.01 3 788,732 738,033 
Powhatan 179,742 69,886 263,434 356,622 
Prince Edward 520.664 87,678 1,736 168,811 262,589 
Prince George 624,834 234,869 49,965 154,915 185,081 
Prlnce Wllllam 709.457 94,985 165,043 449,449 
Pulas k i  363.831 35,263 28,637 80,403 209,528 
Rappahannock 51 8.587 19,397 13,015 244,830 242,425 
Richmond 488,OBO 73,178 243,801 171,111 
Roanoke 474,965 78.870 83,887 46.080 266.31 8 
Rockbridge 1.7 84,042 11 7,944 80,264 179.005 796.743 
Rocklnpham 1,452,968 70,848 138,647 148.1 72 1,097,401 
Russell 1,040,442 14,991 393,625 831.826 
Scott 1,827,034 89,213 12,877 899,423 846,621 
Shenandoah 932,952 128,226 74,246 90,123 642,357 
Smyrh 1,131,540 52,257 78,278 197,996 805.008 
Southampton 1,261,200 525,4e5 83,817 417.048 254.052 
Spotsylvanie 841.444 225,903 8,968 242.012 364.571 
Stsfford 1,017,342 130.391 373.01 1 51 3.340 
Suffolk 478.291 147.758 28,923 173.291 128.31 9 
Surry 554.807 227,749 11,017 168.365 127,476 
SUSSOX 1,188,370 755,491 22,865 179,788 231.224 
Tazewell 1,195,415 8,489 470,819 718,107 
Virginis Beach 227,605 92,870 4,307 67,044 83,284 
Warren 290,485 11,616 5,6QO 91,052 190,198 
Walhlnpton 1,246,298 35.377 26,021 688.488 595,411 
Westmoreland 418,234 125.182 131,200 161,652 
Wise 912,666 7.834 42,577 416.873 446.582 
WYthe 699,122 79,896 108,016 54,5 5 1 455.659 
York 395,583 106.1 66 133,808 156.809 

Totel 80,261.521 2 5.961.346 3,919,241 22.092.596 38.278.338 



Tab le  51 -Net annual  change' of growing stock on t imber land,  by county and specles group, 
Virginla, 1992 

All Yellow Other Soft Hard 
County apecles ulne softwood hard wood hardwood 

Aceomack 
Albernerle 
Alleghany 
Amelia 
Amharst 
Appomattox 
Arlington 
Augusta 
Bath 
Bedford 
Bland 
Botetourt 
Brunswick 
Buchanan 
Bucklngham 
Campbell 
Caroline 
Carroll 
Charles City 
Charlotte 
Chesapeake 
Chesterf~eld 
Clarke 
Craig 
Culpepsr 
Cumberland 
Dickensan 
Dinwiddie 
Essex 
Falrfax 
Fauquier 
Floyd 
Fluvanna 
Franklin 
Fradarick 
Glles 
Gloucester 
Goochland 
Graymn 
Greene 
Greensvills 
Hallfax 
Hampton 
Hanover 
Henrlco 
Henry 
Hi~hlsnd 
Isle of Wiaht 
James City 
King and Queen 
King George 
King Willlam 



Teble 51 -N& annual changef of growing stock o n  tlrnbedand, by county and species gmup, 
Virginia, 1992--Continued 

All Yellow Other Soft Hard .. . . 
County species pine softwood hardwood hardwood 

Thoussnd cubic feat 

Lancaster 
tee 
Loudoun 
Louiss 
Lun'dnburg 
Madison 
Mathsws 
Mecklenburg 
Mlddlsssx 
Montgomery 
Nelson 
New Kent 
Nswport News 
Nanharnpton 
Northumberland 
Nottoway 
Orange 
Page 
Patrlck 
Pittsyivan[a 
Powhatan 
Prince Edward 
Prlnce Osorge 
Prlnce William 
Pulaski 
Rappahennoek 
Richmond 
Roanoke 
Rockbridne 
Rncklngham 
Russell 
Scott 
Shenandoah 
Srnyth 
Southampton 
Spotsylvania 
Stafford 
Suffolk 
Su,t./ 
Sussex 
Tazewell 
Virginie Beech 
Warren 
Weshlnflton 
Westmareland 
Wise 
Wythe 
York 

256 
2.898 
2,000 
3.21 7 

-2.201 
863 

-370 
3.498 

87 9 
720 

2.506 
1 ,017 

-116 
110  

-1,577 
1.37 1 

-1,044 
1.755 
3.882 
B.91 1 
1.336 

-1,545 
1.272 
-1  56 

2.652 
84 2 
166 

1,112 
2,052 
2,121 

BOB 
3,215 
3.428 
2,253 

-4,332 
2,112 
2,688 

116 
-2,878 
-881 

2,130 
-77 
-883 

2.185 
~ 4 6 7  

-3,647 
1,492 

789 

Totel 248 ,344  52,080 11.450 86,650 96,384 
' Avoraga net annual growth minus annual t~mbef ternovala. 



Table 62-Net  annual change7 of sawtltnber on timberland, by c o u n t y  and apedms group, 
Virginia, 1982 

Countv 

Accomack 
Albsmsrle 
Allsghany 
Amelia 
Amhsrst 
Appomattox 
Arlington 
Augusta 
Bath 
Bedford 
Bland 
Botetourt 
Brunswick 
Buchanan 
Buckinghsm 
Campbell 
Caroline 
Carroll 
Charles C~ty 
Charlotte 
Chesapeake 
Chesterfield 
Clarke 
Craig 
Culpeper 
Cumberland 
Dickenson 
Dinwiddie 
Essex 
Fa~rfax 
Fauquier 
Floyd 
Fluvenna 
Franklin 
Frederick 
Giles 
Gloucester 
Goochland 
Grayson 
Grsene 
Greensville 
Halifax 
Hampton 
Hanover 
Hanrico 
Henry 
Highland 
Isle of W~ght 
James City 
King and Quee 
Kinp George 
King William 

All 
species 

Yellow 
pine 

Other 
sotlwood 

Thousand board feet 

- 
1.185 
2,428 

114 
3,350 
-454 

3,544 
4,420 

256 
3,234 
2.642 

94 
2,328 
163 

-8,038 
995 
-40 
88 

3,623 
28 

-341 
672 

68 

388 
260 

-22.81 1 

-2.335 
1.347 
1.284 

12,281 
351 
409 
4 3  

- 

3,909 
3.146 

459 
140 

Soft 
hardwood 

Hard 
hardwood 

Continued 



Table 62-Net snnual change* of sawtimber on timberland, by county and species group, 
Virglnln. 1 B92--Continued 

All Yellow Other Soft Hard 
County species pine softwood hardwood hardwood 

Thousand board feet 

Lancastsr 1 1,428 5,515 2.309 3,604 
Lee 9,130 498 60 B, 5 54 
Loudoun 1 1,244 -1,187 94  3.395 8,942 
Loulsa 28,024 3,145 148 12.506 12,225 
Lunsnburg 5,253 22,168 350 -11.192 -6,087 
Madison 12,852 -6.1 58  1,558 8,924 8,5 57 
Mathewa 9,627 8,559 31 7 651 
Mecklenburg 47,158 5,929 116 19.949 21,165 
Mlddlesex 2,314 3,241 -4.399 3,472 
Montgomery 19,564 4,009 7,894 3,737 3,924 
Nelson 40,726 2,262 2,315 20,027 18,122 
New Kent -1.379 -10,536 3,250 5,907 
Newport News 2,381 1,576 771 34 
Northampton 3,402 1,722 609 1,071 
Nonhumbarland -7,133 -1,363 -444 -5,328 
Nottoway -14.896 -23,321 5,780 2.645 
Drange 8.750 3,558 584 5,261 -2.753 
Page 12.242 1,4813 50B 1,787 8.361 
Patrick 34.405 5.38 1 82 7 13,483 14,814 
Pittsylv~nia 65.401 -5,230 405 26,628 34.598 
Powhatan 23.702 5 3 13,008 10.641 
Prlnce Edward 4,348 3.739 13 2,204 -1.608 
Prince George 2.390 -8.237 1.035 4,632 4.960 
Prince Wllllam 6.035 -1 63 385 3,688 1.212 
Pulaskl 16.188 680 1.092 3,044 11,392 
Rappahennock 8.848 -2,883 31 0 9,014 2,406 
Richmond 12.033 2.61 8 7,666 1.759 
Roanoke 14,217 5,100 2.777 -B 0 6,420 
Rockbridge 21,207 -508 3.720 7,757 10,238 
Rockingham 15,044 1,060 1.353 2,582 9,999 
Russell 17,374 -8BO 12,874 5,390 
Sc oft 27,931 1.866 177 0,840 17,029 
Shenandoah 22,326 3.334 1,348 2,761 14,893 
Smylh 14,509 -7.972 2,047 5,714 14,720 
Southampton -1 9,380 -667 1,308 -4,688 -1 5,432 
Spotsylvania 17,483 -226 173 7,961 9,555 
Stafford 23,772 -1,547 12,542 12,771 
Suffotk -1.709 2.532 817 -7,l 19  1,9B1 
Surry -10,114 -542 309 1,034 -10.815 
Sussex -6,118 -7,169 678 -2,033 2,508 
razewell 13,980 107 7,863 5.810 
Virginia Beach -4,136 -271 I 2 1  -4,770 7 64 
Warren -582 -1,152 421 341 -192 
Washington 25,697 -4,816 -918 19,621 11.710 
Westmoreland 2,888 3,206 1,552 -1,990 
W lse -1 6.596 102 1,016 -2,897 -14,817 
Wythe 18.512 -36 7,089 1,181 10,378 
York 10,854 2,892 3,765 4,184 

Total 1,261,073 178,563 59,023 421,685 593,002 
' Av~rsg8 net annual ~ r s w t h  mlnus snnuwl timber mrnovsls. 



Table- 53-Green weight of forest biomass on timberland, by county and apecles group. 
Vitglnta. 1992 

Countv 

Accomack 
Albemarls 
Alleghany 
Amelia 
Amhersl 
Appomattox 
Arlington 
A V Q U S ~ ~  
Bath 
Eedford 
Bland 
Botetourt 
Brunswick 
Buchsnan 
Buckingham 
Carnpbsll 
Caroline 
Carroll 
Charles City 
Charloit. 
Chesapeake 
Chesterfield 
Clarke 
Craig 
Cu l~cr~er  
cumberland 
Dickenson 
Dinwiddie 
Esrex 
Fairfax 
Fauquier 
Floyd 
Fluvanna 
Frsnklln 
Frederick 
Giles 
Gloucestsr 
Goochland 
Grayson 
Greene 
Grsensville 
Halifax 
Hampton 
Hanover 
Henrlco 
Henry 
Highland 
Isle of Wight 
James C~ty 
King and (lusen 
King George 
King William 

All 
species 

Yellow Other 
pins ~o f twood  

Hundfed thousnnd pounds 

son 
hardwood 

Hard 
hardwood 

Continued 



Table 53-Green weight of forest btomass on tirnbsrlend, by county and npscles group, 
Virginia, 7992--Continued 

Alt Yellow Other Soft Hard 
Counw species pine 6ottwaod hardwood hardwood 

Hundred thousand pounds 

Lsncester 103,305 45,253 118 26,416 32,519 
Lee 265,654 8.642 91,367 186,645 
Loudoun 213,207 2.641 6.533 43,246 160,788 
Louisa 427.013 95.020 8,874 96,502 220,817 
Lunenburg 330,339 124,178 3.61 0 86,683 115,689 
Madison 218,798 14,067 8,004 49,016 148,722 
Mathews 73,871 4V,X47 333 13.929 15,272 
Mecklenburg 539,928 107.594 0.075 163,270 262,987 
Middlesex 105,124 40.641 438 28.340 35,705 
Montgomery 282,725 29.636 37,081 38,299 187.609 
Nelson 488,407 38,837 18,172 135,389 295.969 
New Kent 211,807 64,886 59.727 87.194 
Nswport News 20,526 7,939 27 0.91 6 5,644 
Northampton 81,33 1 25,814 22,178 13,239 
Northumberland 103,349 28,089 33,939 41,321 
Nottuway 208,900 86,888 823 50,469 71,710 
Orange 2 16,830 41,487 7,059 53.208 11 3,872 
Page 161.B30 14,158 5.498 18.653 t 22,321 
Patrick 392,837 36,401 13.935 147,067 195,434 
Pittsylvania 802,473 201.480 3.688 246.200 352,096 
Powhatan 241.986 38,720 7,100 77.728 126,438 
Prince Edward 240,375 71,299 2,103 64,247 102,726 
Prince George 205,188 66,610 9,359 55,381 73,019 
Prince Wllllam 230,032 42,390 3,381 51,019 133,242 
Pulaski 2311,917 8 3 1 2  5.049 48,765 170.181 
Rappahannock 164.81 5 3,848 1.623 58,313 50,831 
Richmond 163.499 40.470 159 67,160 65,710 
Roanoke 21 0,765 32,529 17,317 23.388 137,533 
Rockbridae 468,993 35,822 22,920 71,087 337,158 
Rockinghsm 537,231 21,312 41,405 89,079 405,435 
Russell 351.196 606 9,178 1 12,728 228,884 
Scott 641,525 13.490 5,144 196.198 326.695 
Shensndoah 384,815 31,406 13,922 5 1.946 257.541 
Srnyth 315,309 13,050 13.431 68,296 270.532 
Southampton 447,089 152,197 12,842 170,537 11 1,113 
Spotaylvenis 382,967 123,462 2,819 101,138 155.548 
Stafford 310.794 41,497 1,643 114,051 153.003 
Suffolk 103,763 47.565 5,232 70,817 59,189 
Surv 138.229 67.393 2,112 70,722 58,002 
Susssx 409.61 8 188,250 4,351 95,674 11 0,433 
Tare well 479,7B1 4,278 155,920 319,665 
Virginia Beech 71,775 19,208 909 33,034 18,624 
Warren 102,508 4.61 1 1,459 20,209 76,327 
Washington 420.639 8,322 7.587 157,187 247,533 
Westmoreland 180,567 48,545 684 46.484 64,954 
Wise 330,133 1.36 1 9,232 128.694 190,886 
Wythe 273,607 15,552 20,021 28,123 209,865 
Y ork 94,303 20,202 33,132 41 ,569  

Totel 29,842,560 5,404,594 920,156 7,834,214 15,a83,896 








