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Abstract: Analysis of cutting opportunities for o&-hick07 f o ~ s t s  of West Virginia reveds a 
s to~house  of economic opportunity. The ptential cant from silvicultmra8%y sound hinnireg, 
regenera~on, and h w e s t  oppoflunities totals 100 million cords, or 60 times the current mnud 
harvest of growing stock volume from the state. On h e  stump, the conversion value of this 
m a t e d .  totals $2.4 billion. &loreover, the good housekeeping assmiat4 with this silvicultu% 
would improve timber pradluctivity and wdity.  

During the early 1980's, W s t  Virginia was a lumbering giant. In 19W, some 1,500 mills in 
the state prduced 1.5 billion board feet of lumber to feed the needs of a gowing indusbrial 
Nation. Unfortunately, "cut and move" was the rule in those days and little attempt was 
made to revegetate the landscape (CIarkson 1965). Wilmres followed the %og@ng to 
complete the virtual desmction of the forest. Mmy belieu& the resource was mined and 
never would return to the way it was. 

But a recent inventory shows that West Virginia's w d a n d s  ax well on the road to recovery 
(Gmsner et d. 1990). And the wood-using industry has taken notice. Log exporters and 
domestic mi11 operators are looking to West Virginia for more high-qudity logs and bolts 
widmann 1990). Also, more of the srnil  and low-grade xmaoerid that has had limited 
markets in the past is finding its way into prducts such as p u l p w d ,  pdlets, md f u e l w d .  
Concumenfly, resource managers and policyrn&e~s, detedned not to repeat the mistakes s f  a 
reckless past, are emphasizing cutting practices that are envkonmentally sound. The dme is 
ripe to reevaluate cutting opportunities in the Mountain State. 

This study looks at cutting opportunities far o&-hickory forests of West Viaginia, a 
9.2-million-acre resource that accounts for four-fifths of the state's eimbeslmd and is a m j o r  
c o n ~ b u t o r  to local and regional economies. Effects of timber prices, charactenis~cs of 
ownenship, w d m d  accessibility, naditiond cutting practices, and other factors &at 
influence the econoIllic availability of timber were not considered in the analysis. An 
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assessment of how these vluiables dfecr timber supplies would be exeerneiy &fficult and 
prhrrps nneaaiingless at a rime when timber invenrories ansad gowrh seem more thau adequate 
to ssadsfy most cunent needs. 

Instead, we have identified the a-csemge of timberland and yields of dmber asssciatd with 
recommended silvicultlarai cutting practices for the oak-hickoq timber type. This same 
procedure could be used to deknzlinc cutting opyo~un i~es  far aX1 118 million acres of the 
oak-hicko~ timber type in the Eastern United States. With mdificatican, this approach could 
be used to analyze other forest types. 

PROCEDURE 

West Virginia's oak-hickory forest exhibits v&ually every stage of stand c o n & ~ m  md 
development. Our first task was to sort this highly variable resource into general yet 
well-defined cutting opportunities that are In keeping with the prltaciples of sound silvicultwe 
(Roach and Gingrich 1968). A cutting decision guide that inco~omtes infomation about 
acceptable tree stocking, stand size, and mommended ~ m o v a l s  of timber was used (Rg. 1). 
The guide indicates, for example, that a well-stwked (B+) sawtinnber-size stand with more 
than 50 percent of its sawtimber volume in trees 16 inches d.b.h. and larger should be 
harvested. R-level stocking is the lower limit of full stocking based on a stand's d.b.h., basal 
area, and number of trees per acre. Hmest  opportunities with harvest voHumes of more &an 
8,m and less than 8,000 bwad ket/acre we identified as oppoBunities 1 and 2, resgwtively, 
A well-stocked sawtimber-size stand with less than 50 percent of its sawtimber volume in 
uees I6 inches ci.b.h. and larger should be thinned no B-level stwking so that residual trees 
will make most efficient use of the site. Thinning oppoauniees in sawtimber stands where 
the recommendled cuts amount to more than 5 cords and less tRm 5 cords/am are xcognizd 
as opponunites 3 and 4, respectively. And so on. In all, 10 c8isdnct c u ~ n g  cspporrunities axe 
identified by the guide. 

The cutting decision guide was used to sort data from 3959 inventory plots fmm the latest 
f~ re s t  survey s f  West Virginia (DiGiovmni 1990), represen~ng 9.2 Wbaa acres of 
oak-bickosy timberland. This separated the resource into cutting spportuni~es and provided 
infoma6on for estimating the acreage and stand chwacte~stics for each oppomnity (Table 
1). 

Infomation on see d.b.h. and merchantable height was used to es~mate tstd volume in cods 
and sawtimber volume in board feet (Scott 1979, 1981). Dollar values are based rm 
tree-value conversion s t andds  for me species in the Nodeastem Unit& Sates? These 
standards r epsen t  consistent regional rrreaswes of a sm&ng see's net value (ma@nJ value 
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Figure 1. Guide for sorting oak-hickosgr feresa into turfing opgcmfluni~es. 
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or shadow price) in the production of 4I4 (l-kcfa) Itamber, &lowing for the cost of 
conversism. They account for a tree's species, diameter, merchmeabHe height, and m e  grade 
(based on but:-log grade measures). For example, a 16-inch-&an~eter rrepnhen~ red oak 
(Queacus r ~ i f r a  L.) with a grade 2 butt log and merchan&ble height of 2 Hogs was vdued at 
$29. For rrees other than hwdwod sawtimber, merchantable height, d.b.fx., and cull e s t b a k s  
were convened to net vofumes md assigned value based 011 recent lwa9 stumpage price 
infmacion. For example, pulpwood stumpage averages about $5 per cord. 

PLENTY OF CIFHANrnS FOR CBJTFING 

Some 3.1 million acres, about one-thkd of West Vkl.gis?ia9s oak-hickory timberland, could use 
some &inning (oppofiunities 3 through 6). Another 2.1 million acres a~ i t 1  mature sawtimber 
stands that are ready for harvest (opportunities 1 and 2). Mwe than 40 percent of the 
resource is inadequately stocked with acceptable p w i n g  stock, that is, trees of commercia! 
species that are not rough or rotten. More &ant. half of this understoeked forest is not 
expected to reach an acceptable level of stwking in 18 years and should be regeneratd 
(opport-unities 7 and 9). Mealy 2 million acres of undepstscked forest that ase projected to 
reach an acceptable stocking level during the next decade can be left to grow (opponunities 8 
and 10). Stands representing every cutting opponunity rtre fairly well clistnibuted in all 
regions of the state (Fig. 2). 

As expected, stand conditions vary greatly for the 10 cutting oppormaities. Per-acre statistics 
for oppox~unity 1 are rmaosr impressive: nearly 35 cords of totali volume, including 1 E,WO 
b a r d  feet of srzwtimber, with a total wonh of more than $l,fW, At the other extreme is 
opponuniry 9: averaging only 7 cords of total volume, itlcPurBirag 1,m board feet of 
sawtimber, worth less than $75 per itcre. 

Species ccpmposirion is no surprise. The oaks combined account Bbr the Imgest s h m  sf the 
resource but sther commerciaf species are abunhnt (Fig. 3). Yellow-poplar (Lirio&drun 
~ldlipg~ra L.) and other high-value h a d w d s  (sugar mapapb--Aces sacehrm Ndmstn., black 
cherry--Prtcnus s e r o ~ ~ l u  Ehrh., white ash--Frminm americaeaa L., and walnut--Juglans fiigrcz 
IL.) carrnbined make up onc-founh of the inventory. Hickafgr (&.Ckva spp.), red maple (Acer 
rubrum I,.), heecbr (Fagus gmndifnl'ia! Ehrh.), and basswood (Tilia americam L.) also are well 
represented. 

TO'fAE CUT AMOUNTS '%%b 100 

The cue assuciaaed with all of the silivicu!tuml opponzunitles totals 99.6 million cords (Table 
2). That is a lot of w d ,  amomlting to 60 times the current annu& harvest of growing stock 
volume from :he state. Included in this hmssr is 25 billiolra board feet of sawt.;mber, On the 
stun~p, the conversion value of these removals slmounas to $2.4 billion. 
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Figure 2. Geographic diszfibution of cutting oppomnieies in o&-hickory forests of West 
Virginia. 



Figwe 3. Diseributii~n of inventoy volume, by cutting cpppoflunit;y md species p u p ,  o&- 
hickory forests of West Virginia. 





Eron~ the sldndpoint of operability, the most lucrative options ase ha~eseing uppona?;nides 1 
and 2 with cuts per acre exceeding 20 cards of total tl~oliurzrc, inclutlair~g more than 5 , W  board 
feet of sawdmber. The value of removals asscbciated with the 2.1 mslion acres in 
oppo~urnities I and 2 totals $1.8 billion. Other oppofiunities we reasonzbly at3;~ctive. For 
example, the =generation of understockd sawtirnber stands, oppoacanity 7, yields an average 
of nearly 14 cords per acre, including 3,7W board feet of sawtimber. By conEast, thinning 
opportunit'es 4 and 6 have per-acre cuts averaging fewer than 3 cords. While these thinnirng 
chances wouId be snubbed by most professional loggers, they might be of interest to the 
occasional f u e l w d  cutter with a chain saw and pick-up wck. 

Oaks account for about 40 percent of the total volume (38 million cords) and 70 percent of 
the total value ($1.6 billion) included in the cutting phescriptions (Figs. 4-5). Northern red 
oak done accounts for 25 percent of the value. Two-fifths of the sawtirrPber harvest is in 
trees with bua logs of grade 2 or better (Fig. 6). The quality of m a ~ ~ a l  taken in hmesting 
an<B regeneration operations is much better than that removed in thinnings where improvement 
cutting tends to leave the better trees in the w d s .  

Dramatic improvements in timber prductivity and quality would result from sound cutting 
practices. An individual-cree gmwth simulator was used. to project gains in yield that might 
be expected over the next two decades from thinnings of similar forest smds  in Pennsylvania 
(Gansner et al. 1987). Gains in timber yield (over no treament) averaged newly 4 percent. 
Poletimber, seedling, and sapling sbands would net bigger gains in volume than sawtimber 
stands. Bur tnuch more impressive than the gains in timber volume would be improvements 
in quality and value. Assuming prices remain constant, projected increases in timber value 
atadbut& to thinning averagd nearly 12 percent over 20 years. If these stands were Heft 
unthinned, their compound annual rates of value grow& will average nearly 3 percent . If 
they were thinned, vdue growth rates on the residual stands would average more than 4 
percent. 

ROOM FOR IINWSTRLAL EXPANSION 

The bottom line is that West Virginia's 9.2 million acms of oak-hickory forest represent a 
stomhouse. of economic: opportunity. The potential cut from siBvicuIturd hinning, 
regeneration, and harvest operations amounts to $00 million cords. Moreover, the g d  
housekeeping associated with this e n v k m m n ~ l l y  sound cutting would result En significant 
improvements in timber prcductivity and quality. Obviousliy all of the cutting couldn't be 
done at once. The a.monnt that might be uncaertlrErera =mains a big question. At least one 
mdjor flooring firm has taken dvantage of the tinnber supply situaticpn by esQblishing a new 
mill in the state. Fuaher dcvelopmena will requihe some tough decisions based an the 
interactiorr uf a multitude of complex swioeconom~c factom such as: 
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Figure 4. Potential cut of dmber volume, by cutting oppoaunity and species group, oak- 
hickony forests of West Virginia. 
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Figtirr: 5. Citnvcsston ~ ; ~ L E C  of p>tcnf'P&l cut, by ctiffjng izpponunxty and species goup,  oak- 
hickoy forests crf Wesa. V~rg~ni,i .  



Figure 6. Potenti;tl cut of sawtarnl\er vrrlutrie, by ctrriirlg uppus%unisy and tree gride, wak- 
Irickory fcrrrsts a ~ t '  West Wirgirriii. 

* hrtitildes of wrxdkand xlwncrs and rjther eitixertrjl towsd iat~reased titnben: cutting. 

* Des'ircs rn rr~aineairn a hrilalaced tlisc.zihuritlirt. of age classes and srtstainabBIe k 3 . 0 ~  of 
quidity timber, 

* Ccjr~rinucd hise of tm~iiti(f~&B cutting ~~"c~ctices S U C ~  as diaxreter-limit cutting tf-nd 
clearcutli.ing of imnizt'se stands im place of xec<>nrrsendcd silviculture. 

* Tnadequaae regeneration, esp3h:cla%12y wtlere deer papularions are high. 

Given [day's ccinibiticjras, ~ ~ a r ~ j c s r .  i~~crzast-s bra silvlcuasusal canlting wr;,uld have to be spread 
over the next scveraj years. Clsriy rime wi'ai tell how this works our, At any rate, then: i s  no 
denying that physica! l;l.tpp'iics of rin.rFx:r reveal a p~reniia,% opprtuni ty fix significan~t 
expansion in w d  use. 
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