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ABSTRACT 

The weight, volume. and physical prop~rties of trees 1 to 20 
inches d.h.h. were determinerl for ba<;swo()d. hlaclrgum (upland). red 
m~ple, yellow-poplar, whitp oak, sweet birch, bl~ck locust, 
hickory. black oak, chestnut oak, northern red oak, scarlet oak, 
and white oak in the Southern ~ppalachian Mountains. Hard 
hardwoorls, soft hardwoods, and individual species equations are 
presented for predicting green and dry weight anrl green volump of 
the total tree above-stump and its compo~ents by using d.h.h. and 
total height, d.h.h. and height to a 4-inch top, d.b.h. and 
saw-log merchantable height, and d.h.h. alone. Average specific 
grav·;i:Y, mclisture content, and weight per cubic foot of wood, 
bark, and wood and bark combined are presented for each species by 
tree size class and component. Bark per~er.tage is also presented 
for each species by tree size class and component. 

Keywords: Biomass, equations, specific gravity, moisture content. 
bark percentage, weight per cubic foot. 

Thp hardwood forests of the Southern Appalachian Mountains can contribute 
significantly to supplies of solid wood, fiber, and energy wood through i~proved 
utilization and forest management. Few data, however, exist on the weight, volume, 
and physical properties of the total tree and its components for hardwood species 
oft his re g ion. 

To meet this need, the USDA Forest Service collected tree weight and volume 
data for the important hardwood species growing in this region. These data were 
used to develop equations for estimating the weight and volume of individual trees 
and tree components. The specific gravity, moisture content, and bark content of 
the trees sampled were also determined. 

This Paper presents green volume and green and dry weight equations for the 
total tree and tree components of 13 species--basswood (Tilia americana L.), 
upland hlackgum (Nyssa sylvatica Marsh.), red maple (Acer rubrum L.), yellow-poplar 
(Liriodendron tuli ifera L.), white ash (Fraxinus ameMCana L.), sweet birch 
(Betula lenta L. , hlack locllst (Robinia pseucioacacia L.), hickory species (Carya 
spp.), black oak (Ouercus velutina Lam.), chestnut oak (0. prinus L.), northern red 
oak (n. ruhra L.), scarlet oak (0. coccinea Muenchh.), and whit~ oak (Q. a1ha L.). 
EquatTons were developed from tree ciat~ collected in the Southern App~T~chran
Mountains of western North Carolina and northeastern Georgia. These species 
account for more than 8~ percent of the commercial hardwood volume in this region. 
Equations were also developpd for the comhined hard hardwoocis, comhined soft 
h a row 0 0 d s, ~ n d all 13 s p e c i e s • 

Equations are given for estimating the weight and volume of wood and hark and 
wood only in the total tree, total stem, and the saw-log component of the stem. 
Ratio equations are also included for estimating saw-log stem weight or volume to 
any specified top diameter outside bark (d.o.b.). Wood and hark specific gravity, 
moisture content, bark content, and green weight per cubic foot are presenterl for 
the total tree and its components, by species and tree size classes. 
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Procedure 

Field 

Trees were selected from fully stocked, uneven-aged hardwood stands on the 
Chattahoochee National Forest in Georgia and the Pisgah and Nantahala National 
Forests in North Carolina. A stratified rahdom sample of three to five trees per 
2-inch d.b.h. class was selected at each sample location. Sample trees generally 
ranged from 5 to 20 or 22 inches d.b.h. Means and ranges in age and tree 
nimensions measured are shown in table 1 for each species and species group 
sampled. Stump height averaged 0.5 foot for trees 5.0 to 10.9 inches d.b.h. and 
0.6 foot for trees> 11.0 inches d.b.h. Form class of the sawtimber-size trees (> 
11.0 inches d.b.h.)-ranged from 64 to 91 and averaged 80 for the soft hardwoods, . 
and ranged from 61 to 90 and averaged 78 for the hard hardwoods. 

Each tree was felled and measured for d.o.b. at 4-foot intervals up the stem. 
Total height, and height to the saw-log top, 9-, 4-, and 2-inch d.o.b., and base 
of full live crown were also recorded. Cross-sectional disks of wood and bark 
were removed from the stem and hranches of sample trees for laboratory 
determi nat i on of spec i fi c gra vi ty, moi stu re content, ba rk percent age, energy 
value, and nutrient concentration. In all trees> 5.0 inches d.b.h. except 
sawtimher-quality trees (> 11.0 inches d.n.h. with a minimum of one 16-foot grade 
:1 log), disks were cut at-the butt, p.b.h., and quarter-points to the 4-inch 
d.o.h. top and at the 2-inch top. In sawtimher trees, disks were removed at the 
hutt, at each saw-log hucking point, and at the stem location where d.o.b. 
measured 9, 4, anri 2 inches. 

The branches of each tree were cut from the stem and weighed in four size 
categories: extra large (> 4.0 inches d.o.h.), large (2.0 to 3.9 inches d.o.h.), 
medium (0.6 to 1.q inches d.o.h.), and small « 0.5 inch d.o.b.). Three cross
sectional disks were cut from randomly selecterl branches in each size category for 
analysis in the lahoratory. 

The stem of each tree was weighed by components (saw logs, pulpwood, and 
topwood) and the branches of each tree were wei ghted by si ze ·category. 

Laboratory 

Specific gravity was computed on green volume and ovendry weight. Moisture 
content ~",as computed on ovendry wei ght after samp 1 es were dri ed to a constant 
weight at 215 of. Percentage of bar~ WdS determined from disks and based on the 
green weight of sample disks~ Moisture content, specific gravity, and percentage 
of bark in stem, branches, and total tree were calculated by weighting disk values 
in propo rt i on to the vo 1 ume of the COl'lpOnent they rep resented. Wei ghted va 1 ues 
for moisture content were used to convert component green weights to ovendry 
'Ilei ght • 

By using species diameter in~irle hark (d.i.h.) preniction equations, 
developed from d.o.h. and d.i.h. stem disk measurements, and the d.o.b. and 
he; ght meaSl1 rements taken at 4-foot i nterva 1 s up the stem of each tree, the vo 1 ume 
of wood in the ste~ to the saw log 9-inch, 4-inch, 2-inch, ann tip were 
calculated by Smalian's formula. Green weight per cuhic foot of stem hark and of 
hranch woan ann hark were" calculated from weighten values for specific gravity and 
moisture content with the equation: 

? 

Green wei ght per cuhi c foot = [1 + ~ ] • (SG) • (C) 
100 

(1 ) 



where: MC = weighted moisture content in percent 

J8 = weightpd specific gravity 

C = 62.4 pounds (weight of water per cubic foot) 

Cubi c-foot va 1 ume of stern bCi rk and branch wood and bark were computed by 
dividing green component weight by its green weight per cubic foot. Cubic-foot 
volume of stem wood and bark camhi ned was computed by adding the volume of bark to 
the volume of wood. 

Analysis 

Regres s ion equat ions \oJe re deve loped to pred i ct green and rlry ~'1ei ght find green 
volume of wood and bark in the total tree ahove stump, stem from hutt to tip, and 
saw-log stem. Tnrlependent variables were: diamptpr at hreast hpight (n), total 
height (Th), saw-log merchantahle hei~ht (Mh), and hp;ght to a 4-inch d.o.h. 
top (H4). 

A logarithmic transformation (hase 10) was used to ohtain a relatively 
homogeneous variance, which is assumerl in regression analysis. Two equations were 
developed for the d.h.h., d.h.h. and total height, and d.b.h. ann height to 4-inch 
top--one for trees < 11.0 inches d.h.h. and one for trpes > 11.0 inches d.h.h. 
The II-inch point was not the optimum point to shift from one equation to the 
other for all species or tree components, but it was the most desirable from a 
practical stanrlpoint. Hardwood trees < 11 inches in diameter are classified as 
sapling or poletimher, and trees> 11 inches are classified as sawtimher. The 
procedure outlined in Oraper and Smith (1981) for fitting two linear equations 
with a known point of intersection wac; used to rlevelop the following equations: 

log Yp :; a + b loy X + E ( 2) 

log Ys = a + b log (11 2H) + cloy (l)2/112) + E ( 3) 

where: Yp predicted component wei ght or vo 1 ume fo r trees 

< 11.0 inches d.b.h. 

Y s = predi cted component wei ght or vol ume for trees 

> 11.0 inches d.n.h. 

X = D2, D2Th or 02H4 

H == Til or H4 

D :; d.b.h. 

E :; experimental error 

a,b,c = regression coefficients 

The following model was used for developing regression equations based on 
d.b.h. and saw-log merchantable height: 
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loy Y = a + b log Xl + c log X2 + E (4) 

where: Y ~redicted component wei ~ht or vo 1 ume 

X 1 = D2 

X2 
:; ~-1h 

E = experimental error 

d,h,c = regress ion coefficients 

When louarithmic estimates are converted back to original units, they are 
biased downward because the antilogarithm of an estimated mean gives the geometric 
rather ttlen the arithmetic inean (Cunia 1964). To adjust for this bias, a 
correction factor was computed and applied to each model by using Baskerville's 
(1972) procedure. The final equations, including correction factors, were: 

Y = 10 a + b log (D2) + clog (Mh) + (S2 y • x loge 10)/2 (5) 

Y p = 10 a + b log (D 2 H) + (S 2 y • x log e 10) 12 (6) 

(7) 

EquAt.inns ( 6 ), ~ n d ( 7) can be simp 1 i fie d to: 

(8) 

Yp = a' (n 2H)b (9) 

Ys = a" (J)2)b(H)C (10) 

wher~: a' = 10 a + ( S 2 y. x loge 10) /2 

0" = 0' (11 2 )b - c 

S2 y • x error Im~an square frorT) r~grp.ss ion analysis 

COrlparison of average deviations (actual minus prenicted) by d.h.h. classes and 
the sums of the squared deviations for the single log-log equation and segmented 
log-log equation showed that segmented log-log equations (9) and (10) gave the 
hest results for the d.h.h., d.b.h. and total height, and d.b.h. and height to 
4-inch top independent variable combinations (Clark and others 1985). Equations 
(9) and (10) are more complex than a single equation, but the improved accuracy 
justified their use. 

The following exponential ratio equation was used to estimate the proportion 
of predicted total-stem weight or volume to a specified top d.o.h.: 

( 11 ) 

where: YR = ratio of stem weight or volume to top d.o.h. to 

orerlicted total stem 
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rl specifierl stem top rliametpr in in~hes 

o tree di'ameter at hreast height in inches 

a,h,c = regression coefficients 

e = hase of natural log = 2. 718~R 

The exponent i a 1 rat i 0 mode 1 shown he low \lJd s neve 1 open to es t i mate a rat i 0 for 
expanrling saw-log stem' weight or volume to any d.o.h. top ahove the saw-log top. 

YR = e a [(Mh)b ((1-( _d )2)2)CJ .780 (12) 

wtlere: YR = rat i 0 of stem \'-Ie i ~tlt or volume to top d.o.D. to 

saw-log stem 

Mh = saw-log rnerchantab 1 e hei:Jht in feet 

d = specified to~ di alneter in inches 

0 = tree diameter at breast height in inches 

.78 = constant based on average form class 

a,b,c = reyress ion coefficients 

e = base of natural loy 

Results 

The average spec; fic gravity of wood and bark by tree cOlilponent is shown in 
tablp. 2 for individual species, soft hardwoods, hard hdrd~/oods, ana all trees 
comb i ned. The ave raye to ta 1 -t ree wood spec if; c gra v i ty of ttle soft hd rd~~ood 
species ~~as 0.439 for poletirnber (~.O to 10.9 inches) and 0.440 for sdwtimber (2-
11.0 inches d.b.h.) compared with hard hardwood species, which averaged O.5Y~ for 
poletifllber and 0.604 for sawtimber. Basswood tlad tIle 'lo~Jest dveraye total-tree 
wood s~ecific gravity and blackyum the highest for the soft hardwoods ~roup. In 
the hard hardwoods group, sweet hi rch had the lowest dvera~e total-tree wood 
specific ~ravity and hickory tld<J ttle highest. 

The average !'loi sture content of wooej and bark by tree cOfllf,Jonent and si le 
class is shown in table 3 for the species and SiJecies :.Jroup5 sampled. Totol-tree 
wood rnoisture content for the solt hardwoods averaged lO~ percent for jJoletifilber 
and 99 percent for sawtilliber cO'ilpared ~~itt1 hard hard~JOods, 't.Jhich aVf~rayed 62 
percent for po 1 et i mber and 67 percent for savJt i rnber. In the soft hardvwocjs group, 
basswood had the hi~hest averaye total-tree moisture content corn~ared \-'1it}l red 
maple, which had the lov/est. In the hard harc1woods Uroup, wllite oak ~lad ttle 
lowest total-tree ~"ood HIO; sture content and nort!lern red oak had VIe t'll ~hest. 

Table 4 shows the average proportio~ of bark in the tree, hased on ~reen 
wei ght of wood and bark, by tree corllponent rInd si l~ c1 ass for tIle speci 25 san1t)' ed. 



Basswood had the highest bark percentage of the soft hardwoods and chestnut oak 
had the hi ~hest for the hard hardwoods. The percentage of stem wei ght in bark 
increased as stem d.o.h. decreased. Thus, poletimber trees generally had a higher 
pro~ortion of the green weight in bark than did sawtimber trees, and branches had 
the highest ~roportion of green weight in bark. 

The averd~e ureen vlei ~ht per cubi c foot of wood, bark, and wood and bark 
co(qbiIH~d, by tree cOCllponent, for ~oletilnber and sawtimber are shown in table 5. 
Because of ttle soft hardwood and hard hardwood speci es groupi ng, the average range 
of green ~'1ei g~lt for cubi c foot of wood for the two grou~s is simi 1 ar--49 to 67 
pounds for the soft hardwoods and 52 to 67 pounds for the hard hardwoods. This is 
caused by the relatively high moisture content and specific gravity of blackgum in 
the soft hardwoods group and ttle low moisture content of white ash in the hard 
hardwoods ~roup. The averaue green wei ght per cubi c foot of wood for the soft 
hardwood species ~"as 56 pounds for poletimber and 54 pounds for sawtimber compared 
with 62 pounds for pole and sav/tirnber !lard hardvlOods. 

The averag~ green wei ght I)t wood and bark per cubi c foot of wood by tree 
component for poletimber and s~wtimber-sile trees is shown in table 6. The weight 
of wood rInd bark per cubi c-foot vol ume of 't/ood is a useful factor for estimat i n9 
tile vol ulne of w00d in a tree or its CO'~lponents when wei ght of wood and bark is 
k,lown or fur estil1lating yreen \~eight of wood and bark when volume of wood is 
knmm. TIle green <,'lei ~i1t of VJOod and ba rk per cubi c foot of wood for the total 
tree aVeraged 68 pounds fur iJoletirnber and 65 pounds for sawtimber soft hardwoods 
compared with 71.J i)ounds for poletimber and sawtimber hard hardwoods. 

The averaye ~reen wei~ht of wood and bark per cubic foot of wood was highest 
for branches and decreased Wit!l increasing stern didmeter (table 6). 

1\ series of equations \'1dS developed to predict total-'cree and tree component 
weight dnd volume for each species, the soft hardwood and hard hardwood ~roups, 
and a 1-1 5fJeC i es combi IH:~d. Equat ions were deve loped for pred-i ct i ng the green and 
dry ~'1ei~ht of wood and bark combin2d and wood alone in the above-stump total tree. 
Stem equations ~"ere developed for estimating tile green and dry weiyht of wood and 
bark cO!i1bined, and v~ood alone for the totdl stem. Volume equations were also 
deve loped for wood and bark combi ned and \'1ood alone in the above-stump tota 1 tree 
and tot a 1 stem. 

Since tree hei'jht is m~asured to different top limits by various 
o r ~ ani z a t ion s, eq u a t ion s ~'1e r e de vel 0 p e d by us i n 9 d i a me t e r ( D) a 1 0 n e and i n 
combination witll total height (Th), heiyht to 4-inch top (H4), and merchantable 
hei~ht (Mh) as independent variables. Equation (9) was used to estimate the 
~'1ei (jIlt and vo 1 ul11e of the tota 1 tree and stem for trees 5.0 to 10.9 inches d.h.n., 
and e qua t ion (10 ) wa sus e d for tree s > 11.0 inc h e s d. b • h. wh enD a 1 0 n e, 0 and Th, 
or D and H4 viere the independent variables. 

Equation (8) was used to estimate 'Neiyht and volume of the total tree and 
saitJ-lo~ merchantable St'~!ll for trees 2.. 11.0 inches d.h.h. \-Jhen u and Mh were the 
indep\~ndent varidbles. Equations based on D and l~ were developed only for 
species sa:njJh~d sufficiently in tile sawtimber diameter classes. Equations were 
devc:lojJcd for the soft t1ardwooos, hard i1ar(Jwoods, and al 'l species, and for 
yello11-po,Jlar, wtlite oak, hickory, black oak, chestnut oak, northern red oak, 
5crlrlet oak, a~d whit2 oak. 



Equation (11) was used to estimate the pro~ortion of total-stern weiyht or 
volume in ttle stem to any d.o.b. top when ste!ll wei~,]t or VOll..Ai~le vJas estimated with 
D, D and Th, or D and H4 as tIle independent vari ab 1 es. Eyuat ion (l~) \'Jas lJseti to 
est i mate a rat i 0 for expand i n9 est i mated savI/-l09 lie rchantab 1 e -s tern \..,ei ~ht or 
va 1 ume to any d.o.b. top above the sdv'l-log top ~'1hen U and r·1h were the independent 
variables. 

Equations that use D ~'Jith Th or I) wittl H4 fit the existin~ total-tree dnd 
total-stern ~JeiU~lt and volume data well, based on Ule criteria of mean square error 
and absolute deviation of observed from predicted. Equations that use D and 0~ 
fit existin~ saw-loS] l!lerctlantab11-~-steHl weight and volume data well. When av(~ra;~e 
tree height and stem taper are similar to those of our sample trees, the equations 
with Ll alone \'Iil1 result in good estimates of the tree ~'Jei~ht and vo1ufTJe. ~·Jhen 
average tree hei yht by d.b.h. c1 ass are (1i t'ferent fror:1 the sarnp1 e trees, however, 
the equations that include a height variable should be a~plied directly or used to 
develop local weight-volume tables based on D alone. 

Regression coefficients for estimatiny weiljht and vo1u!Tle are listed below, by 
independent variable and table number: 

Independent 
variable We_ijJJ,-_ t_ Vo 1 u,ne -- - _._<- --- - - .- -_ ._---

U alone tables 7 , H tal) 1 es ~, 10 

0 and Th tables 11 , 12 tables 13, 14 

0 and H4 tables I!) , lb tables 17 , IB 

U and fYlh tal) 'l es 1 9 , 2tJ tables 21 , 22 

In addition to the reyression coefficients, tdbles 7 ttlrough L~ contain tile 
coeffi c i ents of deterrni nat i on and stdndard error (loy 10) for r~dch equat i on. 

Reyression coefficients for estimatinu ttle fJroportion of tIle tutal-ster,] 
weight and volume in the stem to a stY2cified cj.o.b. top dre Uivcn in ta!)les ;~3 and 
24. Table 23 contains coefficients for estimatin~ ratios for ster:l Jreen dnd (Iry 
wei ~ht of wood and bark COi!lbi ned dnd WOOl! only, and tabl e 24 conta ins tile 

coefficients for stern volume of ~"ood and bark cOlilbin,=d and ~ood alone. E(iuation 
coefficients for expandinu estimated saw-log Llerchantdble-st2m wei~ht rlnd VoluI1le 
are shown in tables 25 and 26, respectively. 

H o~_~~ _~~~r:.(:l~c!.i_~_t:~ 0_ f!._ ~(lU_~ t_~ ~n_s_ 

The fo1lowiny examples illustrate how to use the equations in tables 7 
through 26 to estimate the wei~ht or volume of the total tree dnd its co~~onents. 

This tabulation presents the tree data ~eeded to estimate weight and volume 
when d.b.h. and Th are measured and equations (9) and (10) are used: 

Example of trees < 11.0 inches d.h.h. 

o = 10.0 inches 

Th = 70 feet 
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~xamplp of treps ~ 11.0 inches 

n 14.0 inches 

Th = 90 fpet 

To estimatp total-stpm wood and hark grpen weight (YsTEMwa) of a soft 
hardwood with these dimensions, the following equations would be selected from 
tahle 12 and solved as follows: 

Trpes < 11.0 inches d.h.h.--Ilse equation (9) 

YSTI~MW8 a
l (D2Th)b 

= 0.19934 ((10 2 ) (70))0.94973 

0.19934 (7000)0.94973 

= 0.19934 (4,485.44) 

YSTEMWB = 894 pounds 

Trees> 11 inches d.b.h.--use equation (10) 

YSTEMWB a" (D2)b (Th)c 

0.16133 (14 2 )0.99384 (90)0.94973 

= O.I~133 (196)0.99384 (90)0.94973 

0.16113 (IR9.73) (71.78) 

YSrE:MWB = 2,197 pounris 

Tl1e safTIe mathematical proceriurp shown above woulrl he used to solve equations (9) 
or (10) -for any of the tree component equations in tahles 7 through 22. 

To estimate the proportion of total-stem green weight of wood and hark in the 
stem of a 10-inch rI.h.h. tree to a 4-inch d.o.h. top (Y R), the following soft 
hardwood ratio regression coefficients would be selected from table 2~ and solved 
hy using equation (11) as shown helow. The same equation is used for all size 
t rpes. 

YH = e a (d ) b (o)e 

= 2.71R28 G~·21340 (4)3.69663 (10) -4.00734J 

= ~.71R28 ~;:>.21340 (168.11) (0.00n098 l] 
2. 7 H~ 2R .~ 0 • 0 ~ 64 J 

Y r-~ = O.9~4 



Stpm w~ight to 4-inch top (YSTEMWB) (Y R ) 

= gg4 (0.gf)4) 

Stem weight to 4-inch top = 862 pounds 

The procedure shown ahove can he used to estimate the proportion of total stem in 
th~ stem to any d.o.b. top by suhstituting for d in equation (11). 

The following tabulation shows the tree data needed to estimate weights and 
volumes when d.b.h. and Mh are measured ann equation (8) is used. 

D = 14.0 inches d.h.h. 

Mh = 2.0 logs 

To use eq u at ion ( 8 ), Mh mu s t he i n fee t, t h us: 

Mh = 33.1 feet = (2.0 logs) (16.3 ft/log) + (0.5 ft for stump) 

To estimate the gr2en weight of wood anrl hark in the saw-log merchantable 
stem (YSAWWB) of a soft harnwood tree, hy using equation (8) th~ following 
coefficients would he selected from table 20 and solven as follows: 

YSAWWB = a l (1)2)b (Mh)c 

= 0.55968 (14 2)0.97608 (33.1)0.76439 

= 0.55Q68 (17?75) (14.51) 

Y SM~W8 1.,403 pOlJnrls • 

The same mathematical procerlure shown above wnulrl he used to ~olve pquation (8) 
for any sawtimber tree COPlf)(1I'1enteqllation in tahles lq thrl)IHjl, 2? 

To estimat~ a ratio (Y R) for expanding estimated saw-log merchantable-stem 
green weight of wood and hark of the rrevious tree to weight to a 4-inch d.o.h. 
top, the following soft hardwood ratio equation would be selected from table 25 
and solved by using equation (12) as shown below: 

Y
R 

= e a ~Mh)b ((1-( _d_ )2)2)C] L · 780 

= 2.7182820.03667(v.017B7)().91524) 

= 2.71828°·.32764 
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Stem weight to 4-inch top = (YSAWWS) (Y R) 

= 1,403 (1.3RR) 

Stem weight to 4-inch top = 1,Q47 pounds 

The tree components predicted by using thp. equations provided can be used to 
calculate additional tree components. For example, to estimate the weight or 
volume of the crown (branches and topwood) subtract estimated weight of the stem 
to a specified d.o.b. top from total-tree weight of wood and bark. The weight or 
volume of bark alone can also be estimated by subtracting component weight or 
volume of wood from wood and bark. 

Similar-size trees may vary in weight and volume because of differences in 
crown size, stem taper, and weight per cubic foot. Therefore, these equations 
should he applied only to trees growing in natural, fully stocked stands with tree 
dimensions and weight per cubic foot similar to the tree sampled. 
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Table l.--Mean and ran::Je of tree age and measurements, by species and tree size class 

Tree Hei ght to 4- Hei sht to saw- o.o.b. at saw-
size Sample Age D.b.h. Tot a 1 he i 9 h t inch d.o.b. log f'Jerchantable log merchantable 
class trees top top top 

(inches) 
Average Range Average Range Average Range Average Range Average Range Average Range 

Nunber Inches - - - - - - - - - - - Feet - - - - - - - - - - - - - - - - - Inches -

SOFT HARDWOODS 

5.0-10.9 60 55 16-146 8.1 5.1-10.7 67 34-102 38 12-73 
>11.0 68 77 50-198 15.8 11.0-25.6 98 58-147 77 39-129 50 16-99 10.5 7.8-18.0 
All trees 128 67 16-198 12.2 5.1-25.6 84 34-147 58 12-129 50 16-99 10.5 7.8-18.0 

BASSWOOD 

5.0-10.9 9 60 46-75 8.0 5.6-10.5 72 63-82 41 23-59 
>11.0 9 76 52-100 14.1 11.8-16.5 91 80-106 69 57-82 27 16-37 12.0 9.4-15.4 
All trees 18 68 46-100 11.1 5.6-16.5 82 63-106 55 23-82 27 16-37 12.0 9.4-15.4 

BLACKGUM 

5.0-10.9 9 97 80-146 8.0 5.7-10.0 49 34-58 27 14-41 
>11.0 9 140 72-198 14.6 12.0-17.8 73 58-100 54 39-78 42 30-67 9.3 9.0-10.9 
All trees 18 119 72-198 11.3 5.7-17.8 61 34-100 40 14-78 42 30-67 9.3 9.0-l0.9 

RED MAPLE 

5.0-10.9 18 59 42-73 8.0 5.1-10.7 65 47-86 36 12-60 
>11.0 12 65 50-89 14.2 12.0-16.8 83 63-104 58 43-80 28 9-50 11.0 8.0-14.9 
All trees 30 61 42-89 10.5 5.1-16.8 72 47-104 45 12-80 28 9-50 11.0 8.0-14.9 

YELLOW-POPLAR 

5.0-10.9 24 36 16-75 8.1 5.6-10.7 73 51-102 42 17 -73 
>11.0 38 66 50-76 17.0 11.0-25.6 111 84-147 90 59-129 64 28-99 10.2 7.8-18.2 
All trees 62 54 16-76 13 .6 5.6-25.6 97 51-147 71 17 -129 64 28-99 10.2 7.8-18.2 

HARD HARDWOODS 

5.0-10.9 143 60 19-114 8.1 5.0-10.9 65 36-92 39 9-67 
>11.0 204 91 45-175 16.3 11.0-24.7 90 61-120 70 40-104 42 16-78 11.6 8.1-19.0 
All trees 347 78 19-175 12.9 S.0-24.7 80 36-120 57 9-104 42 16-78 11.6 8.1-19.0 

WHITE ASH 

5.0-10.9 27 57 25-85 8.0 5.0-10.3 67 44-84 42 15-67 
>11.0 25 87 54-147 15.1 11 .0-21.8 91 73-119 71 52-103 35 16-73 12.4 9.0-19.0 
All trees 52 72 25-147 11.4 5.0-21.8 79 44-119 56 15-103 35 16-73 12.2 9.0-19.0 

Continued 
...... 
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Table 1.--Mean and range of tree age and measurements, by species and tree size class--Continued 

Tree He; ght to 4- He; ght to saw-
size Sample Age D.b.h. Tota 1 he; ght inch d.o.b. loy merchantabl(' 
class trees top t~ ___ . 

(inches) 
Average Range Average Range Average Range Average Range Average Range 

Number - - - Inches - - - - - - - - - - - - Feet - - - - - -
SWEET BIRCH 

5.0-10.9 9 47 32-73 8.1 5.8-10.5 62 53-74 33 20-46 
>11.0 12 74 51-105 15.0 11.9-18.5 79 67-98 56 46-73 23 16-39 
All trees 21 62 32-105 12.1 S.R-1R.5 72 53-98 46 20-73 23 16-39 

BLACK LOCUST 

5.0-10.9 9 24 19-39 R .1 5.6-10.2 57 36-68 34 22-48 
>11.0 9 50 45-79 13.8 11.fi-16.4 81 65-99 61 45-86 35 25-45 
All trees 18 37 19-79 11.0 5.6-16.4 69 36-99 48 22-86 35 25-45 

HICKORY 

5.0-10.9 20 75 26-114 B.1 5.1-10.9 67 42-92 40 12-65 
>11.0 34 115 74-175 16.3 11 .6-23.1 93 72-120 74 53-104 44 17-74 
All trees 54 99 26-175 13.3 5.1-23.1 84 42-120 62 12-104 44 17 -74 

BLACK OAK 

5.0-10.9 9 72 41-109 8.3 6.2-10.5 63 44-BO 37 16-55 
>11.0 18 106 6B-l70 17.0 11.8-21.B 84 74-97 64 48-77 38 26-57 
All trees 26 94 41-170 13.8 6.2-21.8 77 44-97 55 16-77 38 26-57 

CHESTNUT OAK 

5.0-10.9 18 80 46-107 8.2 5.6-10.9 62 47-85 38 18-57 
>11.0 32 104 68-151 16.4 11.5-22.3 87 61-115 . 70 46-94 45 28-66 
All trees 50 95 46-151 13 .4 5.6-22.3 78 47-115 58 18-94 45 28-66 

NORTHERN RED OAK 

5.0-10.9 33 48 35-55 8.3 5.9-10.9 70 53-86 43 18-65 
>11.0 3H 74 50-114 17 .1 11.1-24.7 q6 67-11R 74 50-98 50 25-7R 
All trees 71 62 35-114 13.0 5.9-24.7 84 53-118 60 1B-98 SO 25-78 

SCARLET OAK 

5.0-10.9 9 65 47-81 8.0 5.7-10.2 56 44-72 32 13-53 
>11.0 18 87 ~2-124 17.0 11.7-22.2 87 63-105 66 40-87 44 24-54 
All trees 27 flO 47-124 14.0 5.7-22.2 76 44-105 55 13-87 44 24-54 
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Table 1.--r1ean and range of tree age and measurements, by species and tree size class--Continued 

Tree 
Hei ght to 4- He; ght to saw-size Sample Age D.b.h. Tot a 1 he i g h t inch d.o.b. log merchantable class trees 

top top (inches) 
Average Range Average Range Average Range Average Range Average Range 

Number - - - Inches - - - - Feet - - - - - _________ 

WHITE OAK 
5.0-10.9 9 70 54-86 7.9 5.1-10.3 61 38-84 36 9-60 >11.0 19 91 62-130 16.7 11.6-21.7 94 72-110 72 53-85 46 34-64 All trees 28 84 54-130 13 .9 5.1-21.7 84 38-110 60 9-85 46 34-64 

ALL SPECIES 
5.0-10.9 203 59 16-146 8.1 5.0-10.9 66 34-102 39 9-73 >11.0 272 87 22-198 16.2 11.0-25.6 92 58-147 71 39-129 44 16-99 All trees 475 75 16-198 12.7 5.0-25.6 81 34-147 57 9-129 44 16-99 

D.o.b. at saw-
log merchantable 

top 

Average Range 

- Inches 

11.9 8.4-18.0 
11.9 8.4-18.0 

11.3 7.8-19.0 
11.3 7.8-19.0 
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~ Table 2.--Average specific gravity of wood, bark, anrl wood ~n~ bark comhinerl, by tree component a~d size class, for hardwood species in the 
Southern Appalachian Mountains 

Average and standarrl de viation 
Tree Stem 
size Total 8ut t t o 9-i nc h to Bu t t to 4- ; nc h t o Blltt t o 
r:lass tree 9-inch top 4-inch top 4-inch top tip t i p Branches 

(inches) 

SOFT HAROWOOns 

Wooo 

5.0-10.9 0.439 ± 0.073 O. 442 ± 0.075 0.436 :! 0.070 O • .!-lO 1: 0.074 0.440 1: 0.070 
> 11. 0 0.440 ± 0.062 0.440 ± 0.064 0.451 ± 1).061 0.440 ± O. no3 0.41)6 ± 0.063 0.440 ± 0.063 0.,11 ~f ± 0.063 

Rark 

5.0-10.9 0.441 ± 0.094 0.457 ± 0.101 0.437 ± 0.104 0.462 ± 0.094 8.379 :! 0.121 
> 11. 0 0.400 ± 0.088 0.404 ± 1).099 0.425 ± 0.086 0.407 ± 0.097 o . 413 ± O. 08 7 0.408 ± 0.O~5 0.371 :! 0.092 

Wood and Bark 

5.0-10.9 0.440 ± 0.072 0.443 ± 0.073 0.436 ± 0.068 0.444 ± 0.073 0.421 ± U.073 
>11.0 0.434 ± 0.061 0.434 ± 0.063 0.446 ± 0.058 0.434 ± 0.062 0.448 ± 0.059 0.435 ± 0.063 0.426 ± 0.062 

BASSWOOD 

Wood 

5.0-10.9 0.353 ± 0.022 0.359 ± 0.024 0.345 ± 0.017 0.357 ± 0.024 0.324 ± 0.008 
>11.0 0.364 ± 0.033 0.371 ± 0.040 0.3f)2 ± 1).022 0.31)8 ± 0.035 0.354 ± 0.030 0.368 ± 0.034 0.339 ± 0.031 

Rark 

5.0-10.9 0.418 ± 0.023 0.4?1 ± 0.023 0.421 ± 0.026 0.423 ± 0.023 0.406 :! 0.022 
> 11.0 0.411 ± 0.015 0.422 ± 0.018 0.413 ± 0.017 0.41Q ± O.Oll n.4n7 ± 0.025 0.418 ± 0.017 0.396 ± 0.018 

\,Joorl nt1rl Bark 

5.0-1n.9 0.369 ± D.017 0.370 ± O.Ml 0.366 ± n.Ol3 0.370 ± 0.020 0.354 ± 0.010 
> 11.0 0.374 ± 0.027 0.378 ± 0.034 0.372 ± D.019 0.176 ± 0.029 0.369 ± 0.026 0.376 ± 0.n29 0.359 t 0.024 

BLACKGUM 

Wooo 

5.0-10.9 0.524 ± 0.027 0.528 t O.()34 0.518 ± 0.028 0.526 t 0.032 f).521 ± 0.015 
> 11.0 0.509 ± 0.054 0.514 ± 0.056 0.497 ± 0.054 o. Sll ± 0.056 0.523 ± 0.057 ').511 ± 0.056 I). SOO :! OJJ49 

Bark 

5.0-10.9 0.471 ± 0.029 0.455 ± 0.039 0.465 ± 0.038 0.457 ± 0.037 0.494 ± 0.031 
> 11.0 0.448 ± 0.048 0.437 ± 0.074 0.435 t 0.0133 0.435 t 0.071) 0.464 ± 0.054 0.436 ± U.074 0.460 ± 0.024 

Continued 



Table 2.--Average specific gravity of wood, bark, and wood and bark combined, by tree component and size class, for hardwood species in the 
Southern Appalachian Mount~ins--Continued 

Average anrl stanrlard rlevi a-t ion 
Tree Stem 
size Total Butt to 9-inch to Butt to 4-inch to -Butt to 
class tree 

(inches) 
9-inch top 4-inch top 4-inch top tip tip Branches 

Woorl anrl Rark 

5.0-10.9 0.513 ± 0.023 O. 'i12 ± 0.026 0.503 ± 0.024 0.516 ± 0.027 0.511 ± 0.015 
>11.0 0.502 ± 0.041 0.504 ± 0.041 O.4R#; ± O.03R O. 'iOO ± 0.041 0.508 ± 0.035 0.505 ± 0.046 0.488 ± 0.036 

REO MAPLE 

wood 

5.0-10.9 0.507 ± 0.022 0.512 ± 0.025 0.496 ± 0.024 0.509 ± 0.024 0.497 ± 0.026 
>11.0 0.515 ± 0.032 0.516 ± 0.036 0.518 ± 0.032 0.516 ± 0.034 0.517 ± 0.031 0.516 ± 0.034 0.515 ± 0.031 

Bark 

5.0-10.9 0.559 ± 0.038 0.594 ± 0.036 0.566 ± 0.045 0.590 ± 0.035 0.482 ± 0.051 
>11.0 0.544 ± 0.033 0.572 ± 0.039 0.573 ± 0.043 0.572 ± 0.039 0.555 ± 0.026 0.571 ± 0.038 0.504 ± 0.039 

Wood and Bark 

5.0-10.9 0.516 ± 0.020 0.523 ± 0.023 0.508 ± 0.020 0.520 ± 0.022 0.491 ± 0.024 
>11.0 0.520 ± 0.026 0.522 ± 0.032 0.526 ± 0.025 0.522 ± 0.031 0.524 ± 0.024 0.523 ± 0.030 0.511 ± 0.027 

YELLOW-POPLAR 

Wood 

5.0-10.9 0.389 ± 0.028 0.3AR ± 0.028 0.393 ± 0.034 0.387 ± 0.028 0.410 ± 0.024 
>11.0 0.418 ± 0.030 0.414 ± 0.030 0.440 ± 0.042 0.415 ± n.030 0.445 ± 0.034 0.416 ± 0.030 0.438 ± 0.033 

Rark 

5.0-10.9 0.350 ± 0.029 0.367 ± 0.029 0.336 ± 0.037 0.382 ± 0.032 0.248 ± 0.057 
>11.0 0.341 ± 0.047 0.340 ± 0.047 0.379 ± 0.046 0.'344 ± 0.047 0.358 ± 0.050 0.346 ± 0.045 0.312 ± 0.059 

Wood and Bark 

5.0-10.9 0.383 ± 0.025 0.385 ± 0.026 0.385 ± 0.029 0.387 ± 0.026 0.360 ± 0.024 
>11.0 0.406 ± 0.028 0.403 ± 0.028 0.429 ± 0.038 0.405 ± 0.028 0.428 ± 0.032 0.405 ± 0.028 0.400 ± 0.036 

HARD HARDWOODS 

Wood 

5.0-10.9 0.598 ± 0.048 0.596 ± 0.053 0.619 ± 0.037 0.598 ± 0.047 0.606 ± 0.039 
>11.0 0.604 ± 0.041 0.596 ± 0.046 0.616 ± 0.044 0.598 ± 0.045 0.630 ± 0.037 0.598 ± 0.045 0.622 ± 0.040 

Continued 
~ 
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I-" 
:0 

Table 2.--Aver~ge specific gravity of woon, hark, anrl wood ann hark combined, hy tree component and size class, for hardwood species in the 
Sout~er" Appalachian Mountains--Continued 

Tree 
AVRra ge n~rr -st ~nrl~rrr rle-vi i1Tlon 

Stem 
size Total Butt to 9-i nch to Butt to 4- i nch to Butt to 
class tree q-inch top A-inc!' top 4-inch tnp tip tip Branches 

(; nches) 

Rark 

5.n-10.9 0.502 ± 0.096 0.510 ± 0.119 0.514 :t 0.087 0.510 ± 0.113 0.476 ± 0.070 
> 11. n 0.536 ± 0.093 0.545 ± 0.109 0.558 ± 0.107 0.548 ± 0.108 0.532 ± 0.077 0.548 ± 0.107 0.516 ± 0.079 

Wood and Bark 

5.0-10.9 0.582 ± 0.1)43 0.578 ± 0.053 0.592 ±0.034 0.584 1: 0.044 0.563 ± 0.036 
> 11. 0 0.594 ± 0.033 O.5~6 ± 0.039 0.601 ± 0.040 0.587 ± 0.038 0.600 :t 0.034 0.591 1: 0.038 0.588 :!: 0.038 

WHITE ASH 

Wood 

5.0-10.9 0.589 ± 0.031 0.589 ± 0.035 0.1)13 ± 0.035 0.')90 :t 0.034 0.590 ± 0.028 
) 11. 0 0.579 ± 0.040 O. '572 ± 0.043 0.603 ± !l.043 0.576 ± 0.042 0.~22 ± 0.044 0.576 ± OJJ42 0.598 ± 0.044 

Rark 

5.0-10.9 0.407 ± 0.041 0.375 ± 0.056 0.441 ± 0.039 O. 3~3 ± 0.053 0.461 ± 0.032 
> 11. 0 0.407 ± 0.044 O. 3R4 ± Cl. ()4 3 0.405 ± 0.055 0.387 ± 0.1144 0.446 ± 0.047 0.388 ± 0.044 0.440 ± 0.046 

WrlOd nnd Rnrk 

5.0-10.9 0.51)2 ± 0.031 0.551 ± 0.036 0.569 ± 0.033 0.558 ± 0.034 0.549 ± 0.027 
> 11. () 0.556 ± 0.037 0.544 ± 0.038 0.562 ± 0.045 0.546 ± 0.037 0.567 ± 0.04fi 0.552 ± 0.039 0.549 ± 0.044 

SWEET BIRCH 

Wood 

5.0-10.9 0.531 ± G.095 0.541 ± 0.107 0.608 ± 0.023 0.555 ± 0.080 0.571 ± 0.021 
> 11. 0 0.1)02 ± 0.025 0.601 ± 0.027 0.611 ± 0.027 0.602 ± 0.025 0.618 ± 0.029 0.602 ± iJ.026 0.601 ± 0.026 

Bark 

5.n-l0.9 0.556 ± 0.084 0.619 ± 0.144 0.633 ± 0.030 0.624 ± 0.105 0.511 ± 0.026 
> 11. 0 0.663 ± 0.027 0.716 t 0.025 Q.719 ± 0.030 0.717 ± lL025 0.679 ± 0.026 0.716 ± 0.025 0.594 ± 0.039 

~Iood and Ba rk 

5.0-1Cl.9 0.536 ± 0.092 0.550 ± 0.112 0.612 ± 0.020 0.564 ± 0.082 0.551 ± 0.019 
>11. 0 0.614 ± 0.020 0.1)16 ± 0.M3 0.1528 ± 0.022 0.1517 ± 0.022 0.630 ± 0.022 0.618 ± 0.021 0.598 ± 0.025 

Continued 



Table 2.--Average specific gravity of wood. bark. and wood and bark combined. by tree component and size class. for hardwood species in the 
Southern Appalachian r~untains--Continued 

Average and standard dev;ation-
Tree -Stem 
size Total Butt to 9-inch to Butt to 4-1nch to Butt to 
class tree 9- inch top 4-inch· top 4-inch top tip ti P Branches 

(inches) 

BLACK LOCUST 

Wood 

5.0-10.9 0.1)00 ± !J .059 U.583 ± 0.087 0.548 ± 0.016 0.596 ± 0.070 0.621 ± 0.046 
> 11.0 0.655 ± 0.032 0.648 ± /).037 0.664 ± 0.033 0.652 ± 0.035 0.fi76 ± 0.033 0.652 ± 0.035 0.666 ± 0.026 

Bark 

5.0-10.9 0.289 ± 0.026 0.266 ± 0.040 0.328 ± 0.018 0.277 ± 0.032 0.329 ± 0.021 
> 11.0 o .305 ± (). 027 0.282 ± 0.024 0.317 ± 0.030 0.293 ± 0.025 0.346 ± 0.030 0.295 ± 0.025 0.335 ± 0.031 

Wood and Bark 

5.0-10.9 0.554 ± 0.055 0.508 ± r).079 0.564 ± 0.029 0.551 ± 0.068 0.514 ± 0.037 
>11.0 0.605 .t 0.025 0.561 ± 0.020 0.568 ± 0.021 0.565 ± 0.017 0.570 ± 0.026 0.606 ± 0.027 0.542 ± 0.024 

HICKORY 

Wood 

5.0-10.9 0.657 ± 0.033 0.660 ± 0.031 0.666 ± 0.044 0.659 ± 0.033 0.640 ± 0.051 
> 11.0 0.648 ± 0.033 0.646 ± 0.039 0.661 ± 0.038 0.649 ± 0.037 0.657 ± 0.047 0.649 ± 0.036 0.647 ± 0.037 

Bark. 

5.0-10.9 0.503 ± 0.027 0.523 ± 0.028 0.493 ± 0.031 0.519 ± 0.027 0.445 ± 0.040 
>11.0 0.531 ± 0.036 0.550 ± 0.039 0.561 ± 0.037 o .S52 ± 0.036 0.520 ± 0.032 0.552 ± 0.036 0.497 ± 0.044 

Wood and Bark. 

5.0-10.9 0.632 ± 0.030 0.636 ± 0.030 0.625 ± 0.036 0.636 ± 0.032 o • 574 ± 0.040 
>11.0 0.629 ± 0.029 0.631 ± 0.034 0.642 ± 0.031 0.634 ± 0.031 0.615 ± 0.037 0.635 ± 0.031 0.599 ± 0.033 

BLACK OAK 

Wood 

5.0-10.9 0.579 ± 0.025 0.570 ± 0.026 0.606 ± 0.024 0.572 ± 0.025 0.623 ± 0.034 
>11.0 o .573 ± 1).038 0.556 ± 0.044 0.579 ± 0.039 0.560 ± 0.044 0.623 ± 0.029 0.560 ± 0.044 0.613 ~ 0.033 

Bark 

5.0-10.9 0.533 ± 0.035 o .552 ± 0.038 0.538 ± 0.042 0.550 ± 0.038 0.433 ± 0.048 
>11.0 0.573 ± 0.032 0.584 ± 0.032 0.601 ± 0.035 0.587 ± 0.030 0.565 ± 0.037 0.586 ± 0.030 0.542 t 0.052 

Continued 
...... 
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Table 2.--Average specific gravity of wood, bark, and wood and bark combined, by tree component and size class, for hardwood species in the =. 
Southern Appalachian Mountains--Continued 

Average and standard deviation 
Tree Stem 
size Total Butt to 9-inch to tfutrto 4-inch to Butt to 
class tree 9-inch top 4-inch top 4-inch top tip tip Branches 

(inches) 

Wood and Ba rk 

5.0-10.9 0.570 ± 0.022 0.566 ± 0.022 () .591 ± !)'O23 0.569 ± 0.021 0.557 ± 0.036 
> 11.0 0.574±0.030 0.561 ± 0.036 0.583 ± 0.025 0.564 ±O.035 0.608 ± 0.021 lJ .564 ± 0.035 0.591 ± 0.020 

CHESTNUT OAK 

Wood 

5.0-10.9 () .608 ± 0.022 0.612 ± 0.022 0.603 ± 0 .n~6 0.610 ± () .022 0.592 ± 0.033 
>11.0 0.620 ± 0.023 0.620 ± 0.023 0.622 ± 0.031 0.620 ± 0.0?3 0.620 ± 0.033 0.620 ± 0.023 0.620 ± 1.1 .052 

Bark 

5.0-10.9 I) .500 ± [). 039 0.')08 ± 0.U45 0.<188 ± 0.041 0.505 ± 0.044 0.474 ± J.033 
>11.0 0.506 ± 0.035 0.515 ± 0.042 0.507 ± 0.042 a .513 ± 0.042 0.497 ± 0.037 0.513 ± 0.041 0.488 ± 0.0'31 

Wood and 8a rk 

5.0-10.9 0.585 ± 0.U25 0.586 ± 0.028 0.567 ± 0.026 0.589 ± 0.026 0.549 ± 0.029 
>11.0 n,598 ± O.U21 0.599 ± 0.021 0.589 ± 0.028 0.598 ±0.022 0.576 ± 0.025 0.602 ± 0.021 o .572 ± I). 04U 

NORTHERN RED OAK 

Wood 

5.0-10.9 0.581 ± 0.020 0.577 ± U .020 0.606 ± 0.025 O.57~ ± lJ.019 0.600 ± 0.D)1 
>11.0 0,580 ± l) .021 0.568 ± 0.022 o .fi08 ± 0.026 0.571 ± 0.022 o .609 ± 0.009 0.571 ± 0.022 o .6 10 ± O. l12 2 

BMk 

5.0-10.9 0.610 ± G.n22 0.624 ± 0.025 0.607 :t 0.026 0.623 ± 0.024 0.561 ± 0.037 
>11.0 0.623 :t 0.032 0.634 :t 0.038 o .f)S8 ± O.i)38 0.636 ± 0.036 ().590 ± 0.006 0.635 ± 0.036 0.596 ± 0.056 

Wood and Bark 

5.0-10.Q o .5R6 ± ;) .018 0.583 ± 0.018 0.606 .± 0.021 0.585 ± 0.017 0.590 ± I) .,}29 
>11.0 0.587 .± 0.019 0.576 ± 0.021 ').616 ± 0.!J25 0.579 t 0.022 0.608 ± 0.007 0.579 :t 0.022 0.607 ± a.024 

SCARLET OAK 

Wood 

5.0-10.9 0.576 ± 0.029 0.563 ± 0.035 0.594 :t 0.026 0.565 ± a.l))!) 0.619 t 0.011 
>11.0 0.578 ± 0.024 0.558 ± 0.025 0.564 ± a.027 0.559 ± 0.025 0.635 ± U.025 0.560 .t 0.02:' 0.629 ± 0.027 

Continued 



Table 2.--Average specific gravity of wood, bark, and wood and bark combined, by tree component and size class, for hardwood species in the 
Souther~ Appalachian Mountains--Continued 

Average and standard deviation 
Tree Stem 
size Total Butt to 9-inch to Butf to 4--i nch -to Butt to 
class tree 

(inches) 
9-inch top 4- inch top 4-inch top tip tip Branches 

Bark 

5.0-10 .9 0.555 ± 0.045 0.595 ± 0.028 0.555 ± 0.043 o .590 ± 0.030 0.476 ± 0.067 
>11.0 0.613 ± 0.037 0.635 ! 0.035 0.639 ± 0.037 0.636 ± 0.034 0.5R1 ± J.037 o • 635 ± 0.034 o .575 ± 0.044 

Wood and Bark 

5.0-10.9 0.572 ± (J.021 0.568 ± 0.029 0.587 ± 0.024 o .569 ± 0.028 0.572 .t 0.027 
>11.0 0.584 ± 0.019 0.568 ± r) .02l 0.575 ± 0.022 0.569 ± 0.021 0.623 ± 0.021 0.570 ± 0.021 0.614 ! 0.022 

WHITE OAK 

Wood 

5.0-10.9 0.629 ± 0.026 0.630 ± 0.028 0.1)33 ± 0.021 0.630 ± 0.026 0.623 ± 0.039 
>11.0 0.608 ± 0.026 0.595 ± O.02~ 0.623 ± 0.034 0.596 ± 0.028 0.637 ± 0.031 0.596 ± 0.028 0.637 ± 0.033 

Bark 

5.0-10.9 0.477 ± 0.038 0.492 ± 0.043 0.490 ± 0.045 0.490 ± 0.044 0.443 ± 0.036 
>11.0 0.518 ± 0.033 o • 533 ± O. 045 0.555 ± 0.040 0.536 ± O.n40 0.531 ± 0.029 0.536 ± 0.040 0.494 ± 0.036 

Wood and Ba rk 

5.0-10.9 0.607 ± 0.025 0.610 ± 0.027 0.598 ± 0.022 0.612 ± 0.025 0.562 ± 0.034 
>11.0 0.594 ± 0.022 0.587 ± 0.023 0.609 ± 0.029 0.588 1: 0.023 0.605 ± 0.024 o .589 ± 0.024 0.594 ± 0.029 

ALL SPECIES 

Wood 

5.0-10.9 0.550 ± 0.092 0.550 ± 0.093 o • 565 ± 0.097 0.551 ± 0.092 o • 557 ± Q. 091 
>11.0 0.563 ± 0.085 0.557 ± 0.085 o .574 ± 0.087 0.558 ± 0.085 0.586 ± 0.088 0.551 ± 0.091 0.579 ± 0.089 

Bark 

5.0-10.9 0.484 ± 0.099 0.494 ± 0.116 0.491 :t 0.099 0.496 ± 0.110 0.447 ± 0.098 
> 11.0 0.502 ± 0.109 0.510 :!: 0.123 0.524 ± 0.118 0.513 ± 0.122 0.502 ± 0.095 o . 513 ± o. 120 0.481 ± 0.102 

Hood and Bark 

5.0-10.9 0.540 ± 0.OB4 0.538 ± 0.086 0.546 ± 0.085 o • 542 ± O. 084 0.521 ± 0.082 
> 11.0 0.554 ± 0.081 0.547 ± 0.081 0.562 ± 0.081 0.549 ± 0.080 0.562 ± U.078 0.552 ± 0.081 o .547 ± 0.084 

N ...... 



Tahle 3.--Average moisture content of wood, bark, and wood and hark combined, by tree component and size class, 
for hardwood species in the Southern Appalachian Mountains 

i'l:verage and standa rd deviation 
Tree Stem 
size Total Butt to 9-inch to Butt to 4-inch to Butt to 
class tree 

(i nches) 
9-inch top 4-inch top ,4-inch top tip tip Branches 

- - - - - - - - - - - - - Percent - - - - - - - - - - - - - - - - - - - - - - -
SOFT HARDWOOOS 

Wood 

5.0-10.9 105 ± 19.1 105 ± 1Q. q 103 ± 1 '1.0 105 ± 19.1 107 ± 22.0 
>11.0 99 ± 15.A 9A ± 15.8 95 ± 16.6 QA :t 15." 104 ± 1A.3 9A ± 15." 107 ± 21.2 

Rark 

5.0-10.9 109 ± 48.7 96 ± 4? 6 125 ± 66.5 106 ± 55.4 164 :t 99.4 
>11.0 96 ± 27.7 A7 ± 26.6 84 ± 22.6 86 ± 25.7 125 ± 4A.1 8A ± 26.7 145 t 61.6 

Wood and Bark. 

5.0-10.9 104 :t 20.5 103 ± 20.7 105 ± 21.3 105 t21.6 124 ! 37.7 
~11.0 98 ± 14.9 96 ± 15.0 93 ± 14.8 95 ± 14.6 106 ± 20.1 96 ± 14.7 119 ± 27.8 

BASSWOOO 

Wood 

5.0-10.9 126 ± 16.2 125 ± 17.9 123 ± 12.7 125 ± 17.2 136 ± 13.6 
>11.0 119 ± 1l.7 120 ± 12.9 111 ± 13.5 118 ± 12.1 115 ± 13.2 11R ± 12.0 129 ± 14.8 

Bark 

5.0-10.9 97 ± 6.6 90 ± 4.8 101 ± 9.8 91 ± 4.3 113 ± 9.9 
>11~0 96 ± 6.8 R5 ± 9.9 R6 ± 10.3 85 ± 9.7 104 ± 11.8 85 ± 9.6 119 ± 1l.6 

Wood and Bark 

5.0-10.9 llA ± 1?.O 11.8 ± 15.1 117 ± B.? 118 ± 14.1 127 ± A.O 
>11.0 114 ± 9.9 115 ± 11.6 106 ± 11.2 113 ± 10.6 112 ± 11.9 113 ± 10.6 126 ± 12.9 

BLACKGUM 

Wood 

5.0-10.9 107 ± 7.A 106 ± 9.1 110 ± 7.5 106 ± R.8 112 ± 6.3 
>11.0 9A ± 14.2 94 ± 12.2 98 ± 1R.O 95 ± 13.9 101 ± 16.4 95 ± 14.0 109 ± 16.5 

Bark 

5.0-10.9 54 ± 7.6 49 ± 8.3 56 ± 6.4 49 ± 8.2 63 ± 6.0 
>11.0 52 ± 9.1 49 ± 13.5 50 ± 13.0 49 ± 13.2 61 ± 9.7 49 ± 12.9 59 ± 7.7 

Wood and Bark 

,.0-10.9 95 ± 6.2 93 ± 6.3 94 ± 5.5 97 ± 7.1 96 ± 7.2 
~ 11.0 87 ± 7.4 85 ± 6.2 87 ± 11.6 A6 ± 7.5 88 ± 7.8 88 ± 9.1 93 ± 1l.2 

REO MAPLE 

Wood 

5.0-10.9 83 ± 5.3 83 ± 6.5 83 ± 6.9 83 ± 6.2 82 ± 11. 9 
>11.0 76 ± 7.3 77 ± 7.2 73 ± 7.6 76 ± 7.1 76 ± R.8 76 ± 7.1 77 ± 10.4 

Continued 
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Table 3.--Average moisture content of wood. bark, and wood and bark combined, by tree component and size class, 
for hardwood species in the Southern Appalachian Mountains--Continued 

Average and stanlard deviation 
Tree SteM 
size Total -----rfUft to 9-1nch to Butt to 4-1nch to Butt to 
class tree 9-inch top 4-inch top 4-inch top tip tip Branches 

(inches) 

- - - - - - - - - - - - - - - - - - - Percent ------- - - - - - - - - - - - - - -
Bark 

5.0-10.9 74 ± 9.4 64 ± 7.0 77 ± 11.9 66 ± 6.9 95 ± 14.4 
>11.0 72 ± 7.3 61 ± 7.6 64 ± 9.3 62 ± 7.2 78 ± 8.4 62 ± 7.1 85 ± 11.5 

Wood and Bark 

5.0-10.9 81 ± 4.8 81 ± 5.2 82 ± 6.2 81 ± 5.1 85 ± 12.3 
>11.0 76 ± 6.8 76 ± 6.9 72 ± 7.7 75 ± 6.9 76 ± 7.7 75 ± 6.8 79 ± 9.1 

YELLOW-POPLAR 

Wood 

5.0-10.9 113 ± 13.5 115 ± 14.8 109 ± 17.0 113 ± 13.7 112 ± 13.9 
>11.0 101 ± 9.4 100 ± 10.0 98 ± 12.0 100 ± 9.8 111 ± 12.4 100 ± 9.8 111 ± 15.4 

Bark 

5.0-10.9 160 ± 33.1 140 ± 29.6 196 ± 44.5 162 ± 43.7 271 ± 66.8 
>11.0 115 ± 17.H 104 1 18.4 99 ± 14.2 103 ± 17.4 HiO ± 32.6 ~05 ·1 18.6 190 ± 40.3 

Wood and Bark 

5.0-10.9 120 ± 14.5 118 ± 15.0 121 ± 17.1 121 ± 16.4 162 ± 22.2 
>11.0 103 ± 8.5 101 ± 9.1 98 ± 10.2 100 ± 8.7 119 ± 11.6 101 ± 9.0 135 ± 18.4 

HARD HARDWOODS 

Wood 

5.0-10.9 62 ± 14.4 64 ± 15.7 59 ± 11.8 63 ± 15.2 58 ± 10.7 
>11.0 67 ± 14.0 71 ± 15.7 63 ± 13.5 70 ± 15.5 59 ± 10.0 70 ± 15.5 60 ± 10.2 

Bark 

5.0-10.9 69 1 15.1 64 ± 16.0 72 ± 15.5 66 ± 16.5 81 ± 17.2 
> 11.0 65 ± 10.6 62 ± 11.0 60 ± 11.8 62 ± 10.7 70 ± 12.3 62 ± 10.5 71 ± 13.8 

Wood and Bark 

5.0-10.9 63 ± 11. 7 64 ± 12.7 62 ± 8.2 64 ± 12.3 66 ± 8.2 
>11.0 67 ± 11.2 69 ± 12.9 63 ± 10.5 6Y ± 12.7 62 ± 7.2 69 ± 12.9 63 ± 7.7 

WHITE ASH 

Wood 

!>.O-10.9 45 ± 2.3 45 ± 2.5 43 ± 2.3 45 ± 2.5 43 ± 3.0 
> 11.0 46 ± 3.0 47 ± 4.1 44 ± 2.7 46 ± 3.2 45 ± 3.3 46 ± 3.2 45 ± 3.8 

Bark 

5.0-10.9 84 ± 19.5 82 ± 22.1 86 ± 18.5 84 ± 22.8 86 ± 19.0 
>11.0 78 ± 11.2 77 ± 11.8 77 ± 17.0 77 ..!: 12.3 80 ± 16.5 77 ± 11.9 78 ± 16.4 

Continued 
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Table 3.--Average l1lOisture contpnt of wood, hark, and wood anrl hark r.oJTlhinp.rl, hy tree COI'1ponpnt anrl sizp. class, 
for hardwood species in the Southern Appalachian ~1ountains--Continllerl 

------=:====-======---==--=~==l."_~r:.~j~~a_~_'~. _~(~d_a_r_~ _rl.p~,,_i _a_(i .~I2.. ___ ==--===~====-:.~=-=== 
Tree Stem 
size Tota 1 -------lfuTf -f.O--- -- -q--lrichtc) - -- - ---lfutTto --- ---4--i nChTo--- -~Ctto------- .,----
class tree 9-inch top 4-inch top 4-inch top tip tip Branches 

.0~<J1_e_s~_. _________________________ . ________ . _____ ------.---- ----- - ----- -- - -.--------------

5.0-10.9 
>11.0 

5.0-10.9 
>11.0 

5.0-10.9 
>11.0 

5.0-10.Q 
>11.0 

5.0-10.9 
>11.0 

5.0-10.9 
>11.0 

5.0-10.9 
>11.0 

5.0-10.Q 
>11.0 

5.0-10.9 
>11.0 

5.0-10.9 
>11.0 

24 

51 ± 3.5 
51 ± 3.6 

62 ± 11.3 
71 t 4.0 

66 t 6.7 
58 ± 4.7 

62 ± 10.3 
69 3.0 

44 ± 6.5 
49 ± lU.5 

57 ± 20.5 
55 ± 11.4 

46 ± 6. \) 
50 9.5 

51 3.1 
S~ ± 5.5 

72 ± 11.1 
70 t 11.1 

54 ± 3.4 
58 ± 4.9 

52 ± 4.4 

72 t 4.3 

53 ± 3.9 

70 ± 3.7 

52 ± 12.2 

57 t 14.5 

53 ± 10.8 

5R ~ 6.6 

66 t 10.1) 

59 t 5.5 

- Percent - - - - - - - - - - - - - - - - - - - - - - - -

Wood and Ba rk 

5U ± ~.1 

52 t 5.2 
51 ± 3.9 

SWEET BIRCH 

Wood 

71 ± 2.6 

Bark 

52 t 4.1 

64 ± 11.6 
72 ± 3.5 

53 1: 11.1 
53 ± 3.9 

Wood and Bark 

68 ± 2.5 
62 ± 11.5 
70 ± 3.2 

BLACK lOCUST 

Wood 

46 ± 10.3 

Bark 

54 ± 11. 7 

42 ± 8.2 
50 ± 11.5 

56 ± 19.4 
56 ± 13.2 

~Jood and Aa rk 

48 t 7.9 

62 t W.6 

45 ± 1U.? 
51 ± 9.9 

HICKORY 

Wood 

Bark 

52 of: 3.1) 
5/ .t 6.4 

f)7 ± 9.0 
65 ± lO.O 

Wood a nrl Ba rk 

54 t 5.2 
54 t 3.~ 
SH t 5.3 

53 ± 4.8 
55 ± 6.2 

70 ± 2.6 
70 ± 3.9 

06 ± 3.3 
57 ± 4.5 

69 t 2.5 
67! 2.ll 

46 ± 3.5 
44 ± 7.6 

63 ± 19.2 
57 ± 9.5 

51 t 6.0 
48 ± 6.1 

47 ± 2.~ 

50 3.Y 

80 t 14.8 
If) IS.1 

55 
5g 

4.8 
6.7 

51 ± 4.4 
51 t 3.B 

66 ± 8.5 
12 ± 3.4 

')6 

53 
o.R 
3.8 

64 ± R.2 
lU ± 3.1 

43 ± 6.9 
50 11.4 

54 t 22.9 
56 ± 13.0 

45 ± 7.5 
51 lll.4 

I) 1 t: 3.4 
51 n.4 

68 ± Y.8 
n5 W.1l 

54 .t 3.6 
5H ± 5.4 

57 
51) 

6.5 
6.1 

62 1: 5.7 
69 .t 7.2. 

84 .t B.O 
65 ± 0.4 

69 ± ~.1 
oR ± 3.B 

50 ± 6.0 
44 ± 6.1 

67 20.2 
56 ± 9.n 

57 ± 8.1 
48 t 5.4 

47 ~ 2. ') 
50 ± 3.Q 

88 t 15.0 
77 15.1 

61 1: 5.6 
59 t 7.2 

Continued 



Trlhle 3.--Avpraqe moisture cont.e"t of wood. hark, iJnd wood rind b",rk combined, by tree component and size class, 
for h(lrdwoorl sppcies in thp SOllthern ApfJilli'lchi(ln Mnllntains--Continueci 

Trep 
Sill" 

class 
(inches) 

5.0-ln.9 
> 11. () 

s.n-l0.Q 
> 11. n 

5.0-10.Q 
>11.0 

5.0-10.9 
> 11.0 

5.0-10.9 
> 11.0 

5.0-10.9 
>11.0 

5.0-10.Q 
> 11. 0 

1).0-10.Q 
>11.0 

5.0-10. g 
> 11. 0 

5.0-10.9 
> 11. 0 

Total 
tree 

75 ± 6.7 
Al .± 10.? 

fi9 ± 5. S 
o?!: q.3 

74 4.7 
77 .t 7.R 

fl7!: 3.4 
68 ± 4.4 

53 ± 7.6 
59 ± 6. ') 

64 ± 3.6 
66 ± 3.9· 

79 4.0 
81 ± 5.S 

n5 ± 4.7 
60 ± 5.n 

76.!: 3. fi 
7B.!: 5.0 

76 ± 2.9 
80 5.3 

Rutt to 
9-inch top 

87 !: 12.2 

A.4 

R2 ± q.8 

70 ± 4.7 

58 ± 7.9 

n7 ± 4.4 

Rfi ± 5.8 

58 .t 6.0 

5.6 

87 t 6.0 

Average and stanciClrd deviat_i.:...on _ ___________ ____ _ 

g-inch to 
4-inch top 

Stem _______ ~~~~---~~~~--------
- Rutt to 4-inch to Butt to 

4-inch top tip tip Branches 

PerCf~nt - - -

79 1: 10.0 

5S .!: 8.3 

BLACK OAK 

Wood 

Rnrk 

78 ± 8.4 
86 ± J2.:? 

61 ± S.4 
57 R.O 

Woorl anrl Ra rk 

74 ± 7.0 
7S ± n.4 
81 ± Q.I) 

CHESTNUT OAK 

Waoel 

62 ± 4.9 

Rark 

55 ± 7.7 

67 ± 4.3 
69 ± 4.7 

49 ± 6.6 
58 ± 6.6 

Woorl anci Bark 

6f) ! 4.5 
(\3 1: 4.6 
67 ± 4.? 

NORTHERN REO OAK 

Wnnrl 

7? ± 4.7 

Rnrk 

5S 1: 4. B 

81 ± 4.5 
84 ± 5.P. 

54 ± 5.3 
58 1: 5.7 

~Jooci iJnd Bark 

69 

81 

4.~ 

7Q 4.1 
81 ± 5.5 

SCARLET OAK 

Woorl 

fi.3 
80 \ 3.1 
8f) !: n.n 

67 ± 4.0 
flo .t n.7 

7S ± R.4 
(;Q 1: 11.? 

fi8 ± 2.7 
6n .t 5.3 

t54 ± 3.1 
62 ± 4.3 

55 ± 9.3 
63 ± 9.7 

fl1 ± 3.6 
f,2 1: 4.7 

6g ± 3.7 
fiR ± 4.5 

f,7 ± 4.9 
70 ± 4.4 

6Q 3.? 
6H ± 4.3 

71 
04 

?7 
3.g 

77 ± 7.8 
R6 1?1 

(;2 ± 3.8 
67 ! 7.2 

fi3 ± fi.2 103 ± 12.f) 
57 ± 8.1 73 ± :S.:; 

75 ± f).1 
81 ± 9.7 

67 4.0 
69 ! 4.7 

50 .!: 6.0 
58 :t 6.6 

n4 ± 3.9 
fi7 4.2 

80 ± 4.5 
84 .t 5.A 

64 ! 5.0 
S9 .t 5.7 

7H .!: 4.0 
HI .t ~.~ 

8f) 
H5 

3.2 
6.1 

76 ± 5. R 
69 t 5.1 

66 ± 5.5 
62 ± 4.6 

70 1: 14.2 
64 ! 11. 0 

68 ± 5.3 
63 1 5.3 

6R ± 3.6 
fi9 ± 4.fi 

71 ± 1.9 
64 ± 10.4 

69 1: 4.0 
6H! 4.5 

64 ± 3.5 
65 4.0 

Continup.rl 
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Table 3.--Average moisture content of woon, hark, and wood and bark combined, by tree component and size cl~ss. 
for ha rdwoorl spec i es in the Southern Appal achi an t10llntai ns--Cont i nued 

-;;e-e- - ---=~~======~==--===~'=~~~=~=A.:~~~9! ar0 __ s=f~~~ar(1-de_Via~)_t?E=============-==== 
size Total ---lftTftfo---- 9- i nc h---ro-- --- RUtt to --- 4-inch t o ---lfUfCto--------- ----
cldss tree 9-inch top 4-inch top 4-inch to~ tip tip Branches 

i;~c_~L- ____________________ _ _ 

5.0-10.9 
> 11.0 

5.0-10.9 
>11.0 

5.0-10.9 
> 11.0 

5.0-10.9 
>11.0 

5.0-10.9 
> 11.0 

5.0-10 .9 
>11.0 

5.0-10.9 
> 11.0 

5.0-10.9 
>11.0 

2() 

71 ± 11.6 
63 ± 5.6 

75 ± 3.2 
77 t. 4.2 

65 ± 4.3 
72 .t 4.8 

71 ± 7.0 
74 ± 5.9 

66 ± 4.4 
72 ± 3.7 

75 ± 25.3 
75 ± 19.8 

81 ± 34.6 
73 ± 21.4 

75 ± 24.0 
74 ± IB.l 

60 ± 5.2 

H3 ± 5.3 

76 t 5.8 

69.t 8.1 

75 ± 4.7 

78 ± 19.7 

69 t 19.4 

76 ± 17.B 

- - Percent - - - - - - - - - - - - - - - - - - - - - - - - - - -

Bark 

60 ± 5.0 
63 ± 7.8 
60 ± 4.Q 

Wood and Ba rk 

7H ± 5.3 

65 t 4.1 

65 ± 7.8 

77 ± 3.4 
H2 ± 5.3 

WHITE OAK 

Wood 

Bark 

66 ± 4.6 
75 t 6.0 

62 ± 5.3 
68 ± 6.8 

Wood and Sa rk 

65 ± 3.5 
65 ± 4.3 
74 ± 4.9 

ALL SPECIES 

~Iood 

71 ± 20.U 

Bark 

66 ± 18.5 

76 ± 25.6 
77 ± lll.6 

74 ± 3U.3 
68 ± 18.9 

Wood and Bark 

70 ± 17.6 
76 ± 23.7 
76 ± 17.5 

72 :f: 11.0 
66 t 6.3 

71 ± 3.R 
65 ± 3.3 

65.t 4.5 
63 4.0 

73 -!: 9.0 
7i ± 6.2 

66 ± 4.5 
65 ± 3.6 

72 t 74.9 
70 ! 23.1 

88 ± 45.3 
83 ± 35.5 

74 ± 23.B 
73 ± 22.5 

64 R.4 
60 t 4. 9 

77 ± 3.3 
82 5.1 

66 ± 4.5 
7':> 6.0 

64 ± 5.6 
68 ± 6.7 

66 .t 4.3 
74 ± 4.9 

76 ± 25.1 
77 t lY.6 

87 ± 16.9 
69 ± 7.2 

72 ± 5.3 
66 ± 3.1 

64 ± S.O 
63 ± 3.4 

91 1: 10.7 
81 ± 7.4 

73 ± 5.3 
68 ± 3.4 

72 ± 26.8 
72 t 24.R 

78 ± 37.8 105 ± 67.2 
69 11).5 fN ± 46.0 

76 ± 24.5 
76 ± 17.9 

H3 ± 34.3 
77 ± 28.5 



Table 4.--Average proportion of wood ano bark qreen weight in bark. by tree cOPlponent anrl size class. for 
harrlwood speci es in the Southern Appa 1 achi an t10unta ins 

- ----- ---·-~ve-rage -anl standard deviatlon ___________ _ 
Tree --- ------------------------- ---- ---s-t-ern --------.- -----
size Total ----lfu-ft--fO------9-inch-fo-------Butt to--~- inch-to---- Butt to-- ------
class tree 9-inch top 4-inch top 4-inch top tip tip Branches 

i!..n_ch~s ), _____ _ 

- - - - - - - - - - - - - - - - - - - - Percent 

5.0-10.9 18 ± 3.1 
>11.0 17 ± 2.4 13 ± 3.0 

5.0-10.9 22 ± 2.3 
>11.0 19 ± 2.1 14 t 1.6 

5.0-10.9 18 ± 1.1 
>11.0 16 ± 4.5 13 t 5.1 

5.0-1U.9 16 ± 2.1 
>11.U IS ± 1.0 11 ± 1.7 

5.0-1U.9 19 ± 2.6 
>l1.ll 17 ± 1.7 14t 1.6 

5.0-10.9 18 ± 3.3 
>11.0 17 ± 2.R 13 ± 2.5 

5.0-10.9 18 ± 3.5 
>11.U Ifi ± 2.2 12 ± 1.9 

5.0-10.9 18 1: 1.2 
>11.0 18 ± 3.0 14 ± 2.6 

5.0-10.9 16 ± 4.9 
>11.() 15 ± log 12 ± 1.4 

5.0-10.9 19 ± 2.9 
>11.0 18 ± 3.U 13 ± 2.6 

SOFT HARDWOODS 

18 ± 4.1 

19 1: 1.4 

16 :t 5.3 

17 ± 4.9 

15 ± 2.R 
14 ± 2.R 

BASSWOOD 

18 ± 2.1 
15 ± 1.7 

BLACK GUM 

15 ± 1.5 
14 t 5.0 

RED MAPLE 

12 .t 2.1 
11 ± 1.6 

YELLOW-POPLAR 

20 ± 2.8 
16 ± 2.1 
IS ± 1.7 

HARD HARDWOODS 

18 ± 4.6 

18 ± 3.B 

17 t 4.2 

15 ± 3.5 
14 ± 2.6 

WHITE ASH 

15 ± 3.3 
13 t l.9 

SWEET BIRCH 

12 ± 1.4 
14 ± 2.8 

BLACK LOCUST 

16 ± 2.1 

17 ± 3.6 

13 ± 5.6 
13 ± 1.4 

HICKORY 

16 ± 3.0 
14 t 2.6 

20 ± 4.6 
22 ± 6.7 

27 ± 3.4 
29 .t 1. 9 

22 ± 3.n 
23 ± 5.4 

IH t 3.2 
22 ± 3.5 

17 :t 2.4 
19 ± 7.0 

22 ± 5.1 
26 ± 8.9 

25 t 6.2 
30 ± 6.6 

19 ± 2.3 
22 ± 4.3 

19 ± 5.4 
24 ± 3.3 

24 ± 5.1 
32 ± 8.6 

16 ± 2.8 
15 ± 2.8 

19 ± 2.4 
15 ± 1. 7 

If) ± 1.4 
14 ± 5.0 

l3 ± 2.4 
11 ± 1.6 

16 ± 1. 9 
15 ± 1.7 

16 ± 3.6 
14 ± 2.6 

15 ± 3.5 
13 t 2.0 

13 ± 1.4 
14 :t 2.8 

14 ± 5.5 
13 ± 1.5 

17 ± 3.5 
14 -f:: 2.6 

31 ± 6.2 
30 ± 5.0 

39 ± 4.6 
36 ± 4.1 

26 t 3.3 
25 ± 4.0 

27 ± 4.4 
27 ± 3.3 

33 ± 4.2 
31 ± 3.9 

29 ± 5.2 
27 ± 4.5 

32 ± 4.5 
30 ± 3.g 

33 ± 3.0 
28 t 5.1 

25 ± 4.2 
25 ± 4.5 

32 ± 5.7 
29 ± 4.2 

Continued 
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Table 4.--Average proportion of wood and hark green weight in bark, hy tree component and size class, for 
hardwood species in the Southern Appalachian ~1ountains--Continued 

-T~e~- ---~==== ====~~== == ==~~==_=~~~~t£y!C~nrl )I~~~~fd l!:e=~0I=====--===---===-___ ---:~ 
size Total ----RUffto----q:-rnch~- Rutt to 4-inch to Rutt to 
class tree 9-inch top 4-inch top 4-inch top tip tip ~ranches 

1in_c~~~~J_____________________________________ _ ___________________________ _ 

- - - - - - - - - - - - - - - - - - - - Percent - - - - - - - - - - - - - - - - - - - - - - - - - -

5.0-10 .9 19 ± 2.3 
>11.0 18 ± 2.1 14 ± 2.1 

5.0-10.9 21 ± 3.5 
>11.0 20 ± 2.7 16 ± 2.6 

5.0-10.9 16 ± 1.3 
~11.0 15 ± 1.3 12 ± 1.4 

5.0-10.Q 20 ± 2.8 
>11.0 15 .t 1.1 12 ± 1.1 

5 .0- 10 .9 16 ± 2. 6 
>11.0 If) ± 2.0 12 :t loB 

5.0-10.9 18 ± 3.2 
>I1.U 17 ± 2.7 13 .t 2.6 

28 

18 ± 2.4 

BLACK OAK 

17 ± 2.3 
15 ± 2.1 

CHESTNUT OAK 

24 ± 5.1 
19 ± 3.7 
17 t 2.7 

NORTHERN REO OAK 

16 ± 2.R 

15 t loB 

18 ± 3.8 

18 ± 4.5 

14 ± 1.2 
12 .t 1.3 

SCARLET OAK 

26 ± 2.1 
12 ± 1.? 

WHITE OAK 

12 ± 2.2 
12 ± 1.8 

ALL SPECIES 

15 ± 3.3 
14 ± 2.6 

24 ± 2.4 
27 ± 3.6 

27 ± 4.8 
34 ± 8.4 

19 ± 2.3 
15 ± 2.0 

22 ± 1.6 
22 ± 2.R 

22 ± 3.5 
29 ± 7.0 

22 ± 5.1 
25 ± 8.7 

18 ± 2.4 
15 ± 2.1) 

20 ± 3.5 
17 ± 2.7 

14 ± 1. 3 
12 ! 1.3 

17 ± 2.1 
13 ± 1.2 

13 ± 2.0 
12 ± I.B 

16 ± 3.4 
14 ± 2.6 

31 ± 2.7 
28 ± 2.6 

31 ± 7.0 
31 ± 3.6 

25 ± 2.1 
~3 ± 2.1 

29 ± 2.2 
24 1: 2.8 

30 ± 2.6 
26 ± 3.8 

30 ± 5.6 
28 ± 4.8 



Table 5.--Average green weight per cuhic foot of wood. bark. and wood and bark combined, by tree component and 
size class, for hardwood species in the Southern Appalachian l'1ountains 

-;:----====_~====_--=-_===__==~ver~ie--i!~rl ~~e~,~~a=rd _cfP=v i aTfo-n==--= ==-_~---==---------
size Total - '----RuTC-fo-----9-inch t-o-----'fuTf fo- ------4=lnr.h--fi)-----suffto--------
class tree 9-inch top 4-inch top 4-inch top tip tip Branches 

(i nc~~ __________________ _ 

5.0-10.9 56 ± 6.3 
>11.0 54 ± 5.1 55 ! 5.5 

5.0-10.9 55 ± 6.0 
>11.0 4~ ± 6.3 4~ ± 7.2 

5.0-10.9 55 ± 4.7 
>11.0 53 ± 4.4 54 ± 4.7 

5.0-10.9 51 t 1.~ 
>11.0 49 ± 3.7 50 ! 4.2 

~.O-10.9 51 ± 2.4 
>11.0 50 ± 1.5 49 ± 2.7 

5.0-10.9 51 ± 1.1 
>11.0 49 ! 3.2 49 ± 3.8 

5.0-10.9 67! 4.0 
>11.0 61 ± 5.6 60 ± 6.4 

5.0-10.9 45 ± 2.4 
>11.0 42 ± 3.6 40 ± 4.8 

5.0-10.9 61 ± 3.3 
>11.0 57 1 4.5 57 ± 5.4 

5.0-10.9 5~ ± 2.7 
>11.0 57 ± 2.5 57 ± 2.9 

SOFT HARDWOODS 

Wood 

55 ± 5.3 

Bark 

50 ± ~.3 

56 ± 6.2 
53 t 5.1 

54 ± 7.4 
46 ± 7.3 

Wood and Ba rk 

54 ± 4.3 

49 ± 2.1 

48 ± 2.7 

55 t 4.8 
52 t 4.6 

BASSWOOD 

Wood 

~ark 

53 :t 1. B 
50 ± 3.8 

50 ± 2.5 
48 ± 2.7 

Wood and I~a rk 

4~ t 1. 5 

60 ± 4.3 

40 t 6.6 

52 1.3 
49 t 3.3 

BLACKGUM 

Wood 

Bark 

66 ± 5.U 
60 ± 6.0 

42 !: 2.3 
4U ± 5.1 

~Jood anc1 Hark 

5!J .!: 3.7 

55 t 4.1 

61 ~t 4.0 
57 t 5.0 

RED MAPLE 

Wood 

59 ± 2.9 
57 t 2.6 

56 ± 7.4 
5~ ± 8.6 

57 ± 6.6 
54 ± 5.6 

54 ± 5.3 
54 ± 5.3 

46 ± 3.1 
46 3.0 

52 ± 3.2 
51 ± 2.2 

47 t 2.1 
47 .!: 2.0 

64 ± 3.2 
62 ± 5.0 

45 ± 2.7 
46 ± 4.7 

59 t 2.9 
58 t 4.0 

55 ± 3.1 
54 ± 3.1 

56 ± 6.2 
53 ± 5.1 

53 ± 7.0 
46 ± 7.3 

55 ± 4.8 
52 ± 4.6 

52 ± 1. 7 
49 .!: 3.7 

50 ± 2.4 
49 ± 2.6 

52 ± 1.2 
49 ± 3.3 

66 t 4.7 
6U ± 6.0 

42 ± 2.2 
40 ± 4.9 

61 t 3.7 
57 ± 5.0 

5~ ± 2.8 
57 t 2.6 

56 ± 7.1 
57 t 6.3 

57 t 4.7 
56 !: 5.7 

56 ± 4.7 
57 ± 4.5 

47 ± 2.6 
48 t 4.3 

54 t 2.8 
54 ± 2.0 

50 .!: ".3 
50 .!: 3.3 

61) t 1.6 
65 ± 3.n 

50 t 3.9 
45 t 2.9 

63 ± 2.7 
59 .!: 3.1 

56 ± 4.8 
56 ± 3.0 

Continued 



Table 5.--Average green weight per cuhic foot of woon, hark, and wood and hark comhined, by tree component anrl 
size class, for hardwood specip.s in the Southern Appalachian Mountains--Continued 

----·--==---==-=-==~~=~~===_~~-Ave ry_ge rlnd_ st~_d_a rd-nevi at i on 
Tree St em 
size Total ------'lfiJftfo------g-Tn-Ch-To------ButfTc)----4-i nch"tO--BUffto 
class tree 9-inch top 4-inch top 4-inch top tip tip Branches 

l.i_n_c_I~~SJ ________________________ . _ _____________________________________________________ _ 

5.0-10.9 00 ± 3.3 
> 11.1) 5B ± 4. 2 ~8 ± 5.0 

5.0-10.9 5H ± 2.4 
>11.0 57 ± 2.3 57 ± 2.7 

5.0-10.9 51 ± 3.7 
>11.0 52 ± 3.7 53 t 3.1 

5.0-10.9 56 ± 4.0 
> 11. [) 46 ± 4.1 46 t 2.5 

5.0-10.9 52 ± 3.4 
>ll.U 51 ± 3.4 52 ± 2.6 

5.0-10.9 62 ± 5.9 
>11.1) 62 ± 4.5 63 ± 4.9 

5.0-10.9 53 ± 9.3 
>11.0 55 ± 8.6 

5.0-10.9 60 ± 5.9 
>11.0 til ± 5.0 61 ± S.3 

5.0-10.9 53 ± 2.7 
>11.U 52 ± 3.2 52 ± 3.8 

5.U-10.9 46 ± 5.3 
>11.U 45 ± 5.4 42 ± 5.1 

3() 

Bark 

59 ± 7.5 
61 ± 4.4 
58 ± 1).2 

Wood and Ba rk 

55 ± 3.8 
59 ± 2.7 
57 ± 2.5 

YELLOW-POPLAR 

Wood 

57 _t 4.2 

Bark 

!:>1 ± 3.4 

52 ± 3.7 
52 ± 3.6 

55 ± 4.6 
43 ± 4.1 

Wood and Bark 

56 ± 3.6 
52 ± 3.4 
50 ± 3.3 

HARD HARDWOODS 

Wood 

63 ± 5.5 

Bark 

56 ± 9.4 

62 ± 6.4 
63 ± 4.8 

53 t 11.0 
55 ± 9.7 

Wood anrl Ba rk 

55 ± 6.4 

45 ± 5.8 

60 ± 6.6 
61 ± 5.3 

WHITE ASH 

Wood 

Bark 

53 ± 3.0 
52 ± 3.6 

43 ± 5.2 
42 ± 5.ll 

61 ± 3.2 
60 ± 3.2 

56 ± 2.~ 

55 ± 2.6 

57 ± 7.6 
62 ± 12.9 

59 t 3.5 
54 ± 4.3 

52 ± 5.4 
55 1: 5.3 

61 ± 9.7 
60 ± 5.5 

54 ± 8.8 
56 ± 7.6 

59 ± 7.6 
59 ± 5.2 

54 t 5.4 
58 ± 9.2 

51 ± 4.9 
49 ± 6.5 

61 ± 4.0 
58 ± 5.1 

58 ± 2.6 
57 ± 2.4 

52 ± 4.3 
52 ± 3.7 

52 ± 3.7 
43 ± 4.2 

52 ± 3.6 
50 ± 3.4 

62 ± 6.4 
63 t 4.8 

53 ± 10.7 
55 ± 9.6 

60 ± 6.5 
61 ± 5.2 

53 ± 3.1 
52 ± 3.6 

44 ± 5.4 
43 ± 5.0 

58 ± 3.5 
57 ± 5.3 

56 ± 3.6 
57 ± 3.1 

54 ± 3.7 
58 ± 5.3 

59 ± 3.7 
59 ± 3.3 

56 ± 3.0 
58 ± 4.1 

60 :t 4.7 
62 ± 4.2 

53 ± 7.2 
54 ± 7.5 

57 ± 4.5 
59 ± 4.9 

53 ± 2.2 
54 .± 3.4 

53 ± 4.8 
49 ± 7.1 

Continued 



Tree 
size 
class 

linches) 
tree 

5.U-10.9 52 ± 2.7 
>11.0 51 ± 2.8 

5.0-10.9 60 ± 1.7 
>ll.U 63 :t 3.2 

~.0-10.9 62 ± 1.9 
>11.0 64 ± 1.7 

5.0-10.9 60 ± 1.2 
>11.0 63 ± 2.8 

5.0-10.9 59 ± 4.5 
> 11. 0 60 ± 2.9 

5.0-10.9 30 ± 3.2 
> 11 .0 29 ± 2. 5 

5 .0-10.9 51 t 3.7 
>11.0 52 ± 2.4 

5.U-10.9 67 ± 6.7 
>11.0 62 ± 2.0 

5.0-10.9 53 ± 2.1 
) 11. 0 56 ± 1. 9 

5 .0-10 .9 64 ± 5. 3 
>11.0 61 ± 1.8 

50 ± 3.2 

63 ± 3.7 

6H ± 1. 5 

64 ± 3.3 

60 ± 3.2 

28 ± 2.4 

52 ± 2.7 

63 ± 2.7 

57 ± 2.1 

62 ± 2.4 

Wood and Bark 

53 .t 5.8 

64 1: 3.1 

6B ± 2.4 

51 ± 2.9 
50 1 2.9 

SWEET BIRCH 

Wood 

Bark 

6t) ± 2.6 
63 ± 3.3 

6H .t 1.1 
69 ± 1. 5 

Wood and Ba rk 

65 ± 2.6 
61 ± 2.3 
64 ± 2.9 

BLACK lOCUST 

Wood 

60 ± 3.6 

Bark 

30 ± 3.0 

59 ± 5.5 
60 ± 2.9 

29 ± 4.0 
2H 1: 2.6 

Wood and Sa rk 

52 ± 2.9 

65 ± 5.0 

57 ± 2.1 

52 ± 4.9 
52 ± 2.5 

HICKORY 

Wood 

Bark 

6U ± 7.0 
63 ± 2.3 

54 .1 1. 7 
57 .± 2.0 

Wood and !lark 

63 ± 3.9 
65 ± 5.9 
62 ± 2.1 

53 ± 4. q 
55 t 7.7 

63 t 1.6 
63 ± 3.2 

65 ± 2.9 
66 1.9 

64 ± 1.2 
63 ± 2.6 

58 .t 4.5 
62 ± 4.3 

33 ± 3.5 
34 ± 2.4 

51 :t 3.4 
52 ± 3.8 

74 ± W.H 
63 ± 7.0 

55 ± 2.9 
57 ± 3.0 

6B .t 13.2 
61 ± 5.2 

- -------

51 ± 3.1 
50 ± 3.0 

61 ± 2.4 
63 ± 3.3 

61 ± 1.1 
6U t 1. 5 

62 t 2.1 
64 ± 2.8 

59 ± 5.1 
60 ± 2.9 

29 ± 3.8 
28 ± 2.6 

52 ± 4.6 
52 1: 2.5 

6K ±. 7.9 
63 ± 2.3 

54 ± 1. 7 
57 ± 2.0 

66 .t 6.5 
62 ± 2.0 

53 ± 2.0 
52 ± 4. a 

5H t 3.1 
63 ± :3.7 

58 ± 2.4 
6U t 2.7 

5H ± 2.3 
62 ± 3.4 

5H ± 2.2 
60 ± 2.7 

34 ± 4.8 
33 ± 2.7 

49 ± 2.4 
49 .1 ".3 

5'l ± 4.6 
60 ~ 2.7 

52 :t 4.6 
54 1: 3.0 

56 1: 3.7 
5H ± 2.2 

Continued 
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Table 5.--Averaye green weiyht per cuhic foot of wood, bark, and wood and hark combined, by tree component dnd 
size class, for hardwood species in the Southern Appalachian Mountains--Continued 

----==--===~==___====----~~ra-g-e~and-sfdJ~~f~~ife-vf~t_i on~~.=.=~~=-=-==-=---==---------·----·--
Tree Stelll 
size Tota 1 -----Bu"ft-To------9-Tnch-fc}----ifuTt"to---4":fn-chto --lfuff-~----·--

class tree 9-inch top 4-inch top 4-inch top tip tip Branches 
.li."-~h_e_s_!_) ______________________________________________________ . _________ _ 

5.0-10.9 62.t 3.1 
>11.0 63 1: 1.H 63 ± 2.1 

5.0-10.9 56.t 3.0 
>11.0 57 1: 2.6 57 ± 2.9 

5.0-10.9 61 1: 2.7 
> 11.0 62 1: 1. 7 62 ± 2.1 

5.U-1O.9 62 t. 4.lJ 
> 11. 0 64 1: 2.4 65 ± 2.5 

5.0-10.9 48 ± 5.2 
> 11. 0 50 ± 3. 7 51 ± 4.0 

5.0-10.9 59 ± 4.2 
>11.0 61±2.6 62 ± 2.7 

~.O-10.9 65 ± 1.9 
>11.0 65 ! 1.2 66 !: 1.5 

5.0-10.9 63 ± 2.0 
>11.0 62 ± 1.9 63 ± 2.5 

5.0-10.9 64 ± 1.7 
>11.0 65 ± 1.1 65 ± 1. 5 

32 

65 ± 3.4 

58 ± 2.R 

BLACK OAK 

Wood 

Bark 

fi2 ± 3.7 
63 ± 2.2 

56 ± 3.5 
57 ± 2.A 

Wood and Ra rk 

64 ± 3.0 
fi1 t 3.2 
62 ± 2.1 

CHESTNUT OAK 

Wood 

62 ± 3.7 

Bark 

49 ± 3.9 

63 .!: 5.0 
65 ± 2.6 

47 ± 5.3 
51 ± 4.0 

Wood and Bark 

58 ± 3.4 
59 t 5.1 
62 ± 2.7 

NORTHERN RED OAK 

66 ± 1.H 

64 ± 2.2 

Wood 

Bark 

65 1: loR 
66 ± 1. 5 

64 1: 2.1 
63 ± 2.4 

Wood and Ba rk 

65 ± 1. 7 
fi5 ± 1.6 
65 ± 1.4 

62 ± 3.3 
57 ± 4.5 

58 ± 3.4 
59 ± 3.3 

61 ± 2.'1 
58 ± 3.4 

6U 1: J.!J 
57 ± 3.9 

47 ± 4.9 
50 ± 3.8 

56 ± 3.4 
55 ± 3.1 

61 ± 2.7 
62 t loti 

63 ± 3.2 
62 ± 2.0 

61 1: 2.5 
62 ± 1. 3 

62 ± 3.3 
63 ± 2.1 

56 1: 3.4 
57 ± 2.7 

fil t 2.9 
62 1: 2.0 

63 !.. 4.1 
64 ± 2.6 

47 ± 5.2 
51 ± 3.9 

59 ± 4.5 
62 ± 2.7 

65 t 2.0 
66 t 1. 5 

fi4 ± 2.2 
63 ± 2.4 

65 ± loR 
65 ± 1. 4 

63 ± 2.1 
64 .t 1.6 

54 1: 5.3 
57 ± 3.5 

611 t 2.5 
62 ± 1.6 

01 .t '2.n 
63 t 3.0 

5U ± 4.9 
50 ± 3.9 

57 ± 2.7 
5K ± 3.2 

63 1: 2.2 
64 1: loR 

61J :t 2.4 
61 ± 2.8 

62 ± 2.0 
63 ± 1. 7 

Continued 
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Table 5.--Average green weight per cuhic foot of woo~, bark, and wood and bark comhined. by tree component and 
size class, for hardwood species in the Southern Appalachian Mountains--Continued 

-;=----=====~====--=~=====---~~er~~~~a r~ dev_~ti9..~ __________________ _ 

size Total ---[fuTtfo-----g-inch to -\fuff--to 4-inch -fo--Sutt to------- -
class tree 9-inch top 4-inch top 4-inch top tip tip Branches 

(inches) 

5.0-10.9 65 1.H 
>11.U 65 ± 1.5 

5.0-10.9 5H! 2.3 
>11.0 62 ± 2.5 

5.0-10.9 63 ± 1.8 
> 11. () 64 ± 1. 3 

5.0-10.9 65 ± I.H 
>11.0 65 t 1.7 

5.U-I0.9 51 ± 3.3 
>11.0 56 ± 2.7 

5.U-I0.9 62 ± 1.7 
> 11.0 63 ± 1. 7 

5 • 0-lll .9 60 t 6.6 
>11.0 6u ± 6.U 

5.0-10.9 53 ± 8.5 
>11.0 53 ± 8.6 

5.0-10.9 58 ± 6.0 
> 11. 0 59 ± 6.0 

64 ± 1. 7 

63 .t 2.3 

64 ± 1.4 

65 t 1. 7 

56 ± 3.9 

64 ± 1.5 

61 ± 5.9 

54 ± 9.7 

60 ± 6.0 

67 ± 3.5 

64 .t 2.0 

SCARLET OAK 

Wood 

~ark 

66 ± 2.4 
65 ± 1. 7 

60 ± 2.0 
63 1: 2.2 

Wood and Ra rk 

67 ± 3.1 

64 ± 5.6 

57 ± 2.7 

65 ± 2.3 
64 ± 1.5 

WHITE OAK 

Wood 

Bark 

65 ± 2.2 
65.t 1.6 

5U ± 3.7 
56 ± 3.6 

Wood and Ba rk 

62 ± 4.5 
63 ± 2.0 
64 ± 1.6 

ALL SPECIES 

Wood 

62 ± 6.2 

Bark 

55 ± ~.4 

6U ± 6.9 
6U ± 6.3 

53 ± 10.0 
53 ± 9.9 

Wood and Ba rk 

60 ± 6.3 
59 ± 6.5 
59 ± 6.5 

- - - - - - - - ~ 

62 ± 1. 9 
61 ± 2.8 

59 ± 2.9 
60 ± 2.7 

61 ± 1.8 
61 ± 2.3 

63 t 2.3 
01 ± 3.1 

52 ± 3.2 
57 ± 2.1 

60 ± 2.2 
60 ± 2.4 

60 ± 9.4 
60 ± 7.5 

55 ± 8.2 
55 ± 7.2 

58 ± 7.5 
58 ± 5.5 

65 ± 2.1 
64 ± 1.7 

60 ± 1.8 
63 ± 2.2 

64 ± 2.0 
64 ± 1.4 

65 ± 1.9 
65 ± 1.6 

5U ± 3.6 
56 ± 3.5 

63 ± 1.8 
64 ± 1.6 

60 ± 6.9 
60 ± 6.2 

53 ± 9.7 
53 ± 9.9 

59 ± 6.5 
59 ± 6.4 

63 ± 1.7 
65 ± 2.0 

54 ± 4.2 
6U ± 3.4 

60 .t 1.9 
63 ± 1. 7 

63 ± 2.3 
65 ± 2.8 

53 ± 2.5 
55 .t 2.8 

6U ± 2.2 
62 ± 2.5 

58 ± 5.7 
61 ± 5.2 

54 ± 6.7 
55 ± 7.1 

5-' ± 4.6 
59 ± 4.9 
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Tahle 6.--Average green weight of wood and bark per cubi c foot of wood, by tree component and size class, for 
hardwood species in the Southern Appalachian Mountains 

AveragE> anrl stanrlarel rleviation 
Tree Stem 
size Total Butt to q-inch to Rutt to 4-inch to Butt to 
class tree 9-inch top 4-inch top 4-inch top tip tip Branches 

(inchps) 

- - - - - - - - - - - - - - - - - - Pounrls eer cuhic foot - - - - - - - - - - - - - - - - - - - - - -
SOFT HARDWOODS 

5.0-10.9 6R ± 7.5 66 ± 7.? 69 ± 9.1 6f) ± 7.3 Al ± B.3 
> 11.0 65 ± 5.5 63 ± 5.4 6R :!: 6.4 6f' ± 5.1 73 ± H.4 63 ± 5.1 82 ± n.6 

BASSWOOD 

5.0-10.9 66 t 1. 5 65 ± 2.3 63 1: 3.3 65 ± 2.2 78 ± 7.6 
> 11.0 61 ± 4.5 58 ± 5.1 60 ± 2.6 5B ± 4.6 64 ± 3.3 58 ± 4.1) 75 ± 6.9 

BLACKGUM 

5.0-10.9 81 ± 4.0 78 ± 5.0 82 ± 1.9 78 ± 4.9 92 .t 4.0 >11. 0 73 ± 4.6 70 ± 4.6 71 ± 1. 7 70 ± 4.2 81 ± 2.4 70 ± 4.1 86 ± 5.5 

RED MAPLE 

5.0-10.9 69 ± 4.1 67 ± 4.2 68 ± 5.0 67 ± 4.3 78 ± 9.6 >11.0 67 .t 3.4 64 ± 3.3 66 ± 4.5 64 t 3.1 69 ± 4.0 64 ± 3.1 77 ± 3.1 

YELLOW-POPLAR 

5.0-10.9 63 ± 5.6 61 ± 5.2 67 ± 10.0 62 t 5.6 Rl ± 4.4 >11. 0 63 ± 4.3 61 ± ?9 7? ± 6.3 61 ± 4.0 75 ± R.5 61 ± 4.1 83 ± 5.H 

HARD HARDWOOflS 

5.0-10.9 75 ± 7.3 73 ± 7.5 7P. 1: 7.6 74 ± 7.H 85 1: 7.1 >11.0 75 ± 5.8 n ± 5.9 77 ± 6.7 72 ± 5.7 B2 ± 9.0 73 ± 5.7 85 ± 6.7 

WHITE ASH 

5.Cl-10.9 65 ± 4.0 62 ± 3.7 72 ± 6.2 63 ± 4.0 77 ± 5.4 > 11.0 63 ± 3.9 59 ± 3.B 67 ± 6.A 60 1: 3.8 82 ± 9.5 60 ± 3.8 75 ± 6.0 

SWEET BIRCH 

5.0-10.9 74 ± 2.2 69 1: 2.5 78 .± 1.3 7U ± 2.5 86 ± 6.0 >11.0 77 .± 3.4 73 ± 4.1 77 ± 3.4 73 ± 3.6 80 .± 4.1 73 ± 3.5 88 ± 6.3 

BLACK LOCUST 

5.0-10.9 70 ± 3.3 68 ± 4.2 71. ± 3.0 69 ± 3.8 78 ! 4.5 > 11.0 70 ± 2.6 68 ± 3.4 71 ± 4.1 69 ± 2.8 82 ± 4.3 69 ± 2.R 79 ± 4.6 

HICKORY 

5.0-10.9 83 ± R.O Rl ± 7.4 87 ! 10.5 H2 ± 9.1 R6 ± 5.6 >11.0 76 ± 2.9 73 ± 2.7 7B ± 6.5 73 ± 2.5 91 t H.l 73 ± 2.5 86 ± 5.7 

Continlleel 
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Table 6.--Averaye green weight of wood and oark per cubic foot of wood, by tree component and size class, for 
hardwood species in the Southern Appalachian Mountains 

_________ ~_.J~v-e-ra_9.e -a-nd std-nJ-ar:..c!...=dev_~~~_ 
Stem Tree 

size 
class 

Total -----Bu-tTto------9.:-fn-cll£O----·---Bu-tTTo----4-inc-h~--Bu-tt to---------

iinches) 
tree 9-inch top 4-inch top 4-inch top tip tip Branches 

- - - - - - - - - - - - - - - - - - Pounds per cubic foot -

5.0-10.9 77 t 2.5 
>11.0 77 .t 2.4 

5.0-10.9 79 ± S.U 
> 11 • 0 80 ± 3. 4 

5.0-10.9 77 ± 2.U 
> 11 .0 77 t 1.8 

5.U-I0.9 81.t 2.5 
>11.0 76 ± 1.9 

5 .0-10 .9 77 ± 3.4 
>11.0 78 ± 2.2 

~.O-1O.9 73 t H.O 
:> 11.0 73 .t 7.2 

74 ± 2.3 

77 ± 2.8 

75 ± 1.8 

73 ± 2.1 

74 ± 1.9 

70 ± 6.8 

80 ± 3.0 

BLACK OAK 

75 .t 3.3 
74 ± 2.2 

CHESTNUT OAK 

81 ± 6.6 
7'd ± 5.0 
78 ± 3.1 

NORTHERN RED OAK 

78 ± 3.2 

79 ± 3.5 

78 ± S.2 

75 ± 7.6 

76 ± 2.0 
75 ± 1.8 

SCARLET OAK 

78 ± 2.6 
74 ± 2.1 

WHITE OAK 

74 ± 2.7 
74 ± 1.8 

ALL SPECIES 

71 ± 8.1 
7U ± 7.1 

81 t 3.6 
79 ± 4.2 

82 ± 5.8 
86 ± 8.9 

75 ± 3.0 
72 ± 1.6 

79 ± 1.7 
78 ± 3.4 

81 ± 3.3 
88 ± 7.0 

75 .t 9.0 
80 ± 9.6 

76 ± 2.9 
74 ± 2.1 

78 ± 4.8 
78 ± 3.1 

75 ± 2.0 
75 ± 1.8 

78 ± 2.2 
74 ± 2.1 

75 ± 2.8 
74 ± 1.8 

72 ± 8.3 
70 ± 7.1 

91 ± 4.5 
88 ± 3.9 

89 ± Y.O 
91 ± 4.8 

83 ± 3.5 
84 ± 3.0 

90 t 3.7 
85 ± 3.7 

91 ± 3.8 
88 ± 5.4 

84 t 7.6 
84 ± 6.8 
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Tahle 7. --Regression equations for estimatinq green and dry weight of the ilhove-stllmp tot a I-tree wood anrl hark combined and 
woorl a lone for harrlwood species in the Soutt,em Appa lachian Mountains, with rl. h. h. as the independp.nt va riah Ie 

Species \~eight Regression eguation coefficients Coefficient Standard No. of 
or green TrP.f's < 11.0 in d.b.h. I Trees > 11. 0 in d.h.h. 2 of error 3 trees 

species or determination (Sy.x) sampled 
group dry a l h a" b (I~ 2) 

TOTAL-TREE WOOD AND BARK 

Soft Ha rdwoods Green 3.55211 1. 25948 4.02745 1.23329 0.98 0.0642 1~8 
Dry 1.56282 1.28807 1.88621 1. 2481:'15 U.97 0.0758 128 

Hasswood Green 3.71029 1. 24226 5.02472 1.179U2 O.9R 0.0552 18 
Dry 1. 94274 1.21008 1.47600 1.26737 0.98 0.0630 18 

Blackgum Green 3.32017 1.25136 4.90406 1.170lJ2 0.98 0.0619 IH 
(upland) Dry 1. 54160 1. 27590 2.01627 1.21993 0.97 0.0679 18 

Rerl maple Green 4.02365 1.253S3 10.63281 1. 05091 0.98 0.0602 30 
nry 2.02338 1. 27612 5.28790 1. 07581 0.98 0.0551:'1 30 

Ye How -pop la r fireen 2.53157 1. 33741 4.17992 1. 23?R5 0.c}9 0.0581 6? 
Dry 0.87948 1.40401 1.05215 1. 27254 0.99 0.0568 62 

Hard Hardwoods Green 3.20171 1. 30n31 3.74095 1. ?738n 0.97 0.0794 347 
[)ry 1.99007 1. 30291 2.6696A 1.24177. 0.97 0.0738 347 

White ash Green 4.26515 1.21919 5.51740 1.10551 0.98 0.0617 ti2 
nry 2.71163 1.22990 3.96491 1.1S{)oH 0.98 1).0033 52 

Sweet birch Green 7.26568 1.14114 6.22976 1.17321 0.99 0.0419 21 
Dry 4.29408 1.14203 3.80734 1.16711 0.99 0.0418 21 

Rlack locust Green 6.12062 1.08931 1. 36924 1. 40154 0.96 0.0780 18 
Dry 4.13741 1.08876 1.04649 1. 37539 0.95 0.0831 18 

Hickory Green 1. 37649 1.50566 4.68499 1. 25027 0.99 0.0595 54 
I1ry 0.93747 1.49389 3.30276 1. 23130 O.9H 0.0637 54" 

Black oak Green 2.2182H 1.36803 3.65717 1. 26378 0.99 0.0!>!>6 27 
Dry 1. 29270 1.36723 2.54650 1.22586 0.98 0.0607 27 

Chestnut oak Green 1.34863 1.48845 5.41481 l.19861 0.98 0.0690 51 
[)ry 0.86674 1. 47585 3.40602 1.19049 0.98 0.0667 51 

North. rerl oak r,rP.en 5.08421 1.23759 5.8135~ 1.7.0964 0.99 0.0452 71 
Dry 3.0673Q 1.22338 3.28071 1.20936 0.99 0.0488 71 

Scarlet oak Green 2.81706 1. 34308 4.69089 1. 23675 0.99 0.0444 27 
nry 1. 62952 1. 34103 2.94915 1. 21733 0.99 0.0481 27 

White oak G~n 2.82506 1. 34053 2.512R6 1. 36495 0.99 0.0566 28 
nry 1. 73738 1. 33404 1. 69511 1. 33917 0.99 0.0594 28 

An Spec;es Green 3.29754 1. 29311 3.65829 1.27146 0.97 0.0790 475 
Dry 1. 83051 1.30348 2.24309 1. 26110 0.96 0.0948 475 

Continued 
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Tahle 7. --Regression equations for estimating green and rlry weight of the abo~-stump total-tree wood and hark combined and 
wooel alone for hardwood species in the Southern Appalachian Mountains, with d.b.h. as the independent variable--Continued 

Species 
or 

species 
group 

Weight 
green 

or 
nry 

Regression equation coefficients 
Trees < 11.0 in d.b.h. 1 Trees> 11.0 in d.h.h. 2 

Soft Hardwoods 

Rasswood 

Blackgum 
(upland) 

Red maple 

Yellow-poplar 

Hard Hardwoods 

White ash 

Sweet birch 

Black locust 

Hickory 

Black oak 

Chestnut oak 

North. red oak 

Scarlet oak 

Wh1u~ oak 

All Species 

Green 
Ory 

fireen 
f)ry 

hreen 
[)ry 

Green 
nry 

Green 
I)ry 

Green 
Dry 

Green 
Ory 

Green 
nry 

Green 
Ory 

Green 
Dry 

Green 
Dry 

Green 
Dry 

Green 
Dry 

Green 
Dry 

Green 
flry 

fireen 
Dry 

I Tree~ < 11.0 inches d.b.h. 

y :: a'(D2)b 

2Tree'; > ll.O inches d.b.h. 

Y = a"{D2)b 

a' 

2.65A77 
1. 20522 

2.5A?21 
1.26050 

2.5535A 
1. 141A2 

3.05121 
1.45HiO 

1.Mi103 
0.74Afi? 

2.16129 
1. 51263 

2.A7027 
2.07306 

5.91A9A 
3.66009 

5.20919 
3.50 1511 

0.97960 
l).fl43fil 

1.45544 
0.856U7 

1.O?33fl 
lJ.f)2~1l3 

3.94331 
2.36123 

1.H0365 
1.10316 

2.4';774 
1.4H1B9 

I' .44774 
1.<~%12 

b 

1. 2A067 
1.30165 

1. 26A27 
1.24541 

1.268A4 
1.2RR57 

1. ?7R40 
1. 312?6 

1.36142 
1.400R5 

1. 331RO 
1. 32307 

1.26533 
1.25S()5 

1.14179 
1.13191 

1.08668 
1.08426 

1. S372U 
l.~n')u 

1.41790 
1.4143H 

1.44H92 
1.494~9 

1.25731 
1.74202 

1. 34H69 
1. 3H~S4 

1. 33511 
1.1Jn71J 

1.11733 
1.3/'1'-1:' 

l~here: Y = component weight in pounds 
o = tree rl.n.h. in inches 

a'. a". h = reyression coefficients 

310g 10 form 

a" b 

TOTAL-TREE WOOD 

3.26758 
1.45172 

3.14665 
0.R6609 

4.23002 
1.50453 

Q.RROA5 
S.Ol3!? 

3.33413 
1. 36501 

3.11979 
2.34759 

4.70464 
3.41(;91' 

4.85269 
3.11384 

0.95293 
().77942 

3.93165 
2.4U~30 

3.38B47 
~ .fi4971 

4.11244 
2.57329 

4.95616 
2.H6474 

3.7U4~7 
I' .36\)97 

?.07560 
1.il520B 

3.U?59? 
l.lJI)l'lh 

1. 23767 
1.26285 

1.22705 
1.3nfl6 

1.16360 
1.:?3141 

1.03339 
1.053R2 

1.23984 
1. 275f;O 

1.27371 
1. 23142 

1.16229 
1.150R6 

1.18321 
1.16562 

1.44088 
1.4U2Bl 

1.24743 
1.223115 

1.24Hi9 
1.l7H79 

1.20889 
1.19976 

1.20964 
1.20171 

1.?4RSQ 
1.7(310 

1.36779 
1.135R7 

1. 27?64 
1.1'1.)/44 

Coefficient 
of 

determ i nation 
(R 2) 

0.98 
0.97 

0.9A 
0.97 

0.97 
O.Qn 

0.97 
O.QR 

0.97 
0.97 

0.98 
U.98 

0.98 
0.98 

0.95 
U.95 

0.98 
U.98 

0.98 
U.98 

0.98 
().9B 

U.99 
O.(N 

0.99 
O.qy 

Standard 
error' 
(Sy.)( ) 

0.0681 
0.0854 

0.0551 
0.0670 

0.0724 
0.088R 

0.0597 
0.0557 

0.0592 
0.0585 

0.0834 
0.0790 

0.0612 
0.0637 

0.0507 
0.0510 

0.0864 
0.0855 

0.0660 
O.fl7IlH 

0.0590 
O.066l) 

1l.f)693 
O.06I'.B 

11.0463 
l1.()4~N 

n .044 3 
O.049! 

O.057H 
0.0611 

1.l.0~?q 

lI.lllrl.!! 

No. of 
trees 

sampled 

128 
128 

18 
18 

18 
18 

30 
30 

62 
62 

347 
347 

52 
52 

21 
21 

1H 
H3 

54 
54 

27 
27 

51 
51 

71 
71 

?7 
27 

2B 
2B 
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Tdble 8.--Regression equations for estimatin~ green and dry weight of the total-stem wood and bark combined and 
for hardwood species in the Southern Appalachian Mountains, with d.b.h. as the independent vanable 

wood alone . 

Specles Weight __ ~sslon equat ion coefflClents Coefflclent Standard No. of 
or yreen Trees < 11.0 in d.b.h.l Trees > 11. 0 in d.b .h. 2 of error 3 trees 

species or determ ination (Sy.x) sam pled 
9roue drt a l b a" b (R 2) 

TOTAL-STEM WOOD AND BARK 

Soft Hard woods Green 3.22563 1.23876 l.8tl886 1.2617~ 0.97 O.07H5 128 
Dry 1.4U80b 1. 27033 1.34203 1.21:W34 0.97 0.0801 128 

Basswood Green 3.34246 1.l2154 S.22567 1.12836 0.9tl 0.0485 IH 
Dry 1. 74995 1.19103 1.49368 1.224U5 0.98 0.0575 18 

Blackyum Green 1.64629 1.34504 3.43542 1.19165 0.97 0.0727 18 
( upland) Dry 0.77244 1.36853 1.40359 1.24400 0.97 0.0790 18 

Red maple Green 4.94211 1.14841 6.87118 1.0797U 0.97 0.0679 3U 
Dry 2.41282 1.17937 3.56511 1.09796 0.97 0.0631 30 

Yellow-poplar Green 2.18263 1.14804 4.43647 1.20013 0.98 0.0596 62 
Ury 0.76237 1.41643 1. 76476 1.24142 0.99 0.0599 62 

Hard Hardwoods Green 3.09026 1.27061 4.6786U 1.18413 0.97 0.0776 347 
Dry 1.93666 1.26546 3.53278 1.14011 0.97 0.0730 347 

White ash Green 4.84664 1.13887 3.97350 1.18029 0.97 0.0682 S2 
Dry 3.12185 1.14711 2.84169 1.16732 0.97 0.0704 52 

Sweet birch Green 5.76494 1.12244 4.79623 1.16080 0.98 0.0521 21 
Dry 3.34713 1.27J~6 3.06473 1.14574 0.98 0.0511 21 

Black locust Green 5.82355 1.0SY73 U.89294 1. 45UlJ 0.94 0.UYU4 IH 
Dry 4.06014 1.052tl5 0.72201 1.41295 U.94 0.0945 H3 

Hickory Green 1. 73761 1.41142 5.7i3715 1.16U54 0.98 0.0576 54 
Dry 1.17992 1.40117 4.27J43 1.13282 0.98 0.0614 54 

Black oak Green 2.1421tl 1.34513 7.56363 1.08208 0.99 0.0529 27 
Ury J .27041 1.34U23 5.90002 I.U2U03 0.98 0.0585 27 

Chestnut oak Green 1.38351 1.45567 8.16034 1.0RS63 0.9>3 0.U653 SI 
Ory 0.89495 1.44204 5.38410 1.06787 0.98 U.0625 Sl 

North. rerl oak Green 5.0BR49 1.19370 6.64281 1.13812 0.99 0.0452 71 
Dry 3.11987 1.17348 3.8~fi08 1.13093 0.99 0.0407 71 

Scarlet oak Green 1.54710 1. 42294 6.43469 1.12574 0 •. 99 0.0471 27 
Dry 0.9081B 1.41531 4.32q71 1.08964 0.99 0.0507 27 

White oak GrPen 2.54174 1. 32196 4.71951 1.19292 0.98 0.0646 28 
nry 1.5Q2H5 1.3117Q 3.427?5 1. 15202 0.98 1l.0flH2 2H 

An Species GrPp.n 3.1pQn 1.?62flO 4.03992 1.20824 0.97 0.0790 475 
Ory 1. 730') 1 1. 271'f)1 2.58728 1. 18R74 0.96 O.Og9S 475 

Continued 
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Tahle 8. --Rpgression equations for estimating green and dry weight of the total-stem wood and bark combinecl and wood alone 
for hardwood species in the Southem Appalachian Mountains, with (j.b.h. as the independent vanable--Continued 

Species Weight Regression eguation coefficients Coefficient Standard No. of 

or green T[feS < 11.0 in d:n.h: I Trees > 11.0 in d.b.h. 2 of error~ trees 

species or dete rm i nation (Sy.x) sampled 

qrol'p dry ii' h a" b (R 2) 

TOTAL-STEM WOOl) 

Soft Hardwoot1s Grepn 2.40fi0fi 1.2fi~59 2. SlM,O 1. ?5A1 9 0.97 0.0793 1~8 

Ory 1.0fi273 1.~9440 1.10704 1. ~A577 0.96 0.0894 12A 

Rasswood GrP.en 2.3093A 1.~5892 3.31591 1.18348 0.98 0.0514 18 
nry 1.12481 1. 237R6 0.90fi90 1.78276 0.98 0.Ofi35 18 

Rlackgum Green 1. 24971 1. 37279 3.7.9438 1.17059 0.97 0.0820 18 
(upland) Ihy 0.55552 1.39637 1.18172 1.23898 0.95 0.0981 18 

Red maple Green 3.54fi41 1.19449 6.97484 1.0534fi 0.97 0.0659 30 
Ory 1. 62534 1.n7?2 3.07497 1.06711 0.97 0.0619 30 

Yellow-poplar Green 1.80A79 1.35110 3.57285 1.20916 0.98 0.0607 62 
Ory 0.66009 1.41104 1. 43045 1. 24978 0.99 0.0609 62 

Hard Hardwoods Green 2.28723 1.30180 3.88139 1.19153 0.97 0.0813 347 
Ory 1. 46631 1.29Hi9 3.05149 1.13887 0.97 0.0778 347 

White ash Green 3.258<}7 1.19382 3.63629 1.17098 0.97 0.0686 52 
Dry 2.37705 1.18055 2.58557 1.1fi301 0.97 0.0697 52 

Sweet birch Green 5.03040 1.12103 4.30529 1.15349 0.98 0.0588 21 

Ory 2.Q7489 1.11933 2.78946 1.13275 0.98 0.0587 21 

Black locust Gn~en 4.B31J73 1.06tlOH O.IO~44 1.4b<)~Y I).Y4 0.0955 1.8 
Dry 3.41664 1.06056 n.60942 1.42002 0.94 0.0948 18 

Hickory lireen 1.17l·1H 1.46lUU 4.7868~ 1.lbHt>5 0.98 U.(Hi4~ 54 
lhy U.83461 1.44423 3.67039 1.13~4U 0.98 0.0684 54 

HldCk Odk lin~(~n 1.4171J 1. 39.17U 6.4JH4Y l.ncQ08 U.9t3 U.U~69 'l7 
Ury U.H3649 1.3<)137 ~.~Ub46 0.99842 0.98 U.0642 27 

Chestnut oak G n:~en 1.lJ2~65 1.4745<l !:>.70444 1.1l44~ 0.g8 0.0678 51 
Dry 0.63137 1.4h9U3 3. 73!:>98 1.0Y831 U.98 0.0664 51 

North. red Odk Green 3.4~~Kb l.nn7 5.61591 1. 1447LJ U.9~ u.0462 II 
D~y 1..40772 1.19591 3.27347 1. 131Hh O-.9Y U.0481 71 

Scarlet oak (jr,'en 1.069U6 1.46077 S .1U2IU 1.14286 U.99 0.0484 27 
Dry U.ti3385 1.4~5~2 3.45nU 1.1OHiU 0.91J 0.OS26 27 

~Jtllte oak Green 2.nH27 1. 31979 3.<:U7<JU 1.2U642 U.98 U.066C 28 
D ry 1. 3807u 1. 31206 2.87565 1.1~907 0.98 U.0707 28 

All Species (;r\:en i'.3282~ 1. 2914? 3.3(jb3~ 1.21330 0.97 o.mnY 475 
Ury 1. 3U842 1.29844 2.2UI76 1.1BYn 0.95 0.0959 4"15 

- ---------- ... ---------
1 Trees < ll.O inches d.b.h. 

y = a'(02}h 

2Trees ) ll.ll inches d.b.h. 

y = d"(02)b 

Where: Y = COlli ~orl\~nt wei~t)t in pounds 
IJ = t~e rl.h.h. in inches 

d' , a" . b = re<Jn~ss ion cneffie ients 

-~l()y 1 iJ form 
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Tahle 9. --Regression eqllations for estimating cuhic-foot volume of the above-stump total-tr"ee wood and hark combined 
a lonp. for hardwood species in the Southern Appalachian Mountains, with d.b.h. as the independent variahle 

and wood 

Specles Volume RegresslOn u(lt lOn coefflClents CoefflCient Sti'lndarci No. of 
or wood ~ bark Trees < 11.0 in d.lJ.h. Trees > 11. of error} trees sppcies or determination (Sy.x) samplect 

2roue woorl only a' h a" h (R 2 ) 

TOTAL TREE 

Soft Ha rdwoods Wrl~Rk 0.05802 1. ?81108 0.06153 1. 273R3 0.98 0.0663 128 
Wood 0.04501 1.29710 0.05131 1.26978 0.97 0.0734 128 

Rasswood Wd~Bk 0.07357 1. 231Bl 0.06447 1.2fiSH4 0.98 0.0569 18 
Wood 0.04976 1. 27105 0.03994 1. 31689 0.98 0.0554 IB 

Rlackgum Wd~Bk 0.04LJ90 1.31863 0.06364 1.22644 0.99 0.0455 IH 
(upland) Wood 0.02912 1.33350 0.04119 1. 26120 0.99 0.0510 18 

Red maple Wd~lJk 0.06378 1. 27295 0.15680 1.()~537 D.9S 0.0557 30 
W()od 0.04930 1. 29431 0.14248 1. 07299 0.98 0.05/9 30 

Yellow-poplar Wd&Rk 0.04585 1. 352?3 0.07195 1.24157 0.99 0.0541 62 
Wood O.03B86 1. 34410 0.06532 1. 23584 0.99 0.0555 62 

Hard Hardwoods Wd~Bk 0.05537 1. 29(HB D.07301 1. 24217 0.98 0.0655 347 
Wood 0.03915 1. 32732 0.05585 1. 25324 0.97 0.0753 347 

White ash Wct~Ak 0.OROfi7 1. 22543 0.09913 1.18248 0.9H 0.05HO 52 
Wood 0.05529 1.26044 0.07580 1.19466 0.98 0.0600 52 

Sweet birch vJrl~Rk 0.11822 1.1450~ n.1560fi 1.nRfilJR O.gq 0.03HO 21 
Wood 0.09520 1. 150RH 0.13160 1.08336 0.99 0.0446 21 

Rlack locust Wrl!l.Rk D.IOR31 1.11?41 0.0351Q I.340H? 0.90 0.0762 lR 
Woorl 0.07412 1.17.<)01 O.02R3fi 1. 32995 0.96 0.07R3 18 

Hickory Wd~Rk D.02021 1.52307 0.06722 1. ?7107 0.9H 0.0613 54 
Woorl 0.012RO 1. 57260 0.05100 1. 28412 O.9R 0.0674 54 

Black oak Wrl~Rk 0.040g9 1.339f)9 0.05912 1. 26330 0.99 0.0530 27 
Wood 0.02595 1.39254 0.05279 1.24450 0.99 0.0552 27 

Chestnut oak Wd~Bk 0.02622 1.4551)6 O.097R5 1.18104 0.98 0.0611 51 
Wooct 0.01704 1. 47986 0.06883 1.19592 0.98 0.0619 51 

North. red oak Hd~Rk O.OH970 1.2fJ851 O.m~773 1.?l314 ll.l)q O.O44.? 71 
Wood O.07U73 1.22112 0.07400 1. (1369 O.~9 0.0449 71 

SearlE!!: oak Wd&Rk O.U4Y51 1. 3Hi46 0.06803 1.2S020 0.91} 0.0453 n 
Wood U.U3011 1. 37901 0.04966 1.27467 0.99 ().Utl32 n 

White oak Wd&Bk 0.04304 1.3~273 0.04598 1.33897 U.99 ll.O513 2B 
Wood 0.()3430 1.3~S52 U.03445 1.3S46tJ U.99 {J.U522 2B 

All Species Wc1~Hk ().[)~612 1.?,Y5RY U.Ohq74 1.2~(J~H ().YK !l.O6 1)6 415 
~Jood U.fl4()Yl 1.)lIHO U.()~462 t.?S/Sl U.Q7 Il.IJ/4b 4/S 

------

'Trees < ll.U inches d.h.h. 

y ~ a'(U2)b 

2Trees > 11.0 inches d.h.h. 

Y ' ~ a" (D 2) b 

Where : Y = component volufI1e in cubic feet 
n = t.ree rl.h.h. in inchps 

a', a", b re~J ress ion coeffic;pnts 

310g 1 C form 
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Tahle 10. --Regression equations for estim<ttiny cuh1c-foot volumo of the total-stem woon and bark comhined and wood alone 
for hardwood species in the Southem Appalachian Mountains, with d.b.h. as the independent variable 

Species Volume Regression ~uation cnefficients Coefficient Standard No. of 
or wooc1 ~ bark Trees < ILiJ ;n d.b.h. 1 Trees> 11.0 in d.b.h. 2 of error J trees 

species or determination (Sy.x) sampled 
group wood only a' b a" h (R 2) 

TOTAL STEM 

Soft Hardwoods Wrl~Bk 0.051Q5 1.2fiQQ5 0.0423R 1.31?40 0.90 0.0903 128 
Wonrl 0.03947 1. 291 gg O.03fl36 1.?Q7q7 O.g6 0.0933 128 

Rflsswoorl Wrl~Rk 0.Ofi23R 1. 23003 0.06487 1.?2] RR 0.Q9 0.0446 18 
Wood 0.04157 1.2744Q 0.04134 1. 27562 0.99 0.0460 18 

Blflckgum Wrl!l.Rk 0.021?4 1.4034Q O.1l4354 1.?53R5 0.98 O.Ofi28 18 
(lJplanrl ) W(l()(l 0.013HO 1. 44 717 0.03267 1.?6743 0.Q8 0.0660 18 

Rerl maple Wel!l.Rk n.n7559 1.17514 0.09946 1.11791 0.g7 0.0663 30 
\.Jonrl U.054H5 1.?1982 0.10109 1.09235 0.97 0.0666 30 

YP llow -popla r Wd!l.Rk D.0388H 1.30H61 0.08087 1. 21 ~9O 0.98 0.0597 62 
Wooel 0.03438 1. 3S427 !l.06773 1. 212H7 0.98 0.0597 62 

Ha rei Ha rdwoods Wdll.l3k 0.05337 1. 26301 0.09024 1.15347 0.98 U.0672 347 
Wood 0.03738 1.29966 0.06889 1.17215 0.97 0.0741 347 

White ash Wdl!.Bk 0.09402 1. 14061 0.06737 1.21012 0.97 0.0750 ~2 

Woarl 0.06326 1.18725 0.05445 1. 21H52 0.97 0.0758 52 

Sweet birch Wrl&l3k 0.08453 1.14744 0.12361 1.06H18 0.98 0.0414 21 
Waael 0.07232 1.15397 0.12089 1.04683 0.98 0.0520 21 

Rlack locust Wrl!l.Rk O.102HH 1. 080g3 0.02191 1. 411339 0.94 0.0948 18 
Woorl 0.06691 1. 11710 0.02106 1.35R19 0.94 0.0913 18 

Hickory Wrl~Bk IJ.O?510 1.42907 O.ORlon 1. 18313 0.98 O.05g8 54 
Woan n.01480 1. sn277 n.06?79 1.20U8 0.98 0.0667 54 

Rlack oak l~rl~Bk 0.04(1)4 'l. 31045 n.ll ARl 1.0R6?6 0.99 0.0509 27 
Woorl O.O?Sfi~ 1. 30H70 0.09R78 1.08776 0.99 0.0529 27 

Chpstnut oak Wrl~Rk 0.02746 1.47145 0.19753 1.06004 0.98 0.0602 51 

Wood O.()17<}3 1.45245 0.09736 1.09965 0.98 0.0617 51 

North. red oak WdXtBk 0.09105 1.159~U 0.09673 1.14088 0.99 0.0451 71 
I~ood U.07170 1.179H6 11.08156 1.153()O O.yy 0.0456 71 

Scarlet oak W~~Bk O.lJ2603 1. 4U341 0.08946 1.14595 0.99 0.0465 27 
Waoel 0.Ul730 1.45S19 (J.06724 1.17208 0.99 0.0465 n 

Whit,~ oak W~II.Rk O.03R21 1. 33563 U.08641 1.16549 (J.9S U.06U2 28 
\~ood [J.U3WJ7 1. 3436B O.1l64?(l 1.19163 n.g!) I) .(lbUl 2H 

All Species Wd&Bk 0.0527Y 1.26592 U.076U6 1.18976 U.97 0.076U 475 
Woorl U.0379B 1.~~7S6 0.06U54 1.2nU33 0.97 U.lJHlO 47S 

lTrees < 11.0 inches d.h.h. 

Y = a'(D2)b 

2Trees > 11.0 inches n.h.h. 

y = a"(D2)b 

I~here : Y = component vollJme in cubic fpet 
I) = tree d.h.h. in incll(~s 

a', a", b = regression coefficients 

Jlog 10 form 
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Table 11.--Regre~sion equations for estimatinl) green and dry weiyht of the ahove-stulllp total-tree wood and bark combined and _ wood 
alone for hamwood species in the Southern Appalachian Mountains, with d.b.h. and total height as the inde~endent vaMaoles 

Species Weight _______ ~egres~lon-r.~afi~n-coef!l~i~t~- _=---~----=_-- coe-fnaent--stanaaFd-~:--of-
or yreen Trees < 11.0 in d.b.. --rfees >11.0 m n.fI:T of error 3 trees 

species or determination (Sy.x) sampled 
groue d!'1 _______ a_' _ ____ ~ _______ ~ ______ _ . __ b _____ c _____ .1.R 2) 

TOTAL-TREE WOOD AND BARK 

Soft Hardwoods Green 0.31602 U.91874 0.2U742 1.00tiS3 0.91874 0.97 0.0707 128 
Dry O.lfl021 U.41717 0.08941 1.03B7H. O.YI717 0.96 0.0936 128 

Basswood Green 0.OQ136 1.05U36 o .14~41 O.Y,)344 1.05036 0.98 0.05U5 18 
Dry 0.0')335 1.02167 0.046t)7 1.04954 1.02167 0.98 0.0603 1~ 

Hlackgum Green 0.47487 0.8R1)13 0.36480 O.Q4411 0.88913 O.Q8 0.0601 18 
(upland) Dry 0.?O398 O.Q1126 n .14438 O.Q8332 0.91126 0.98 0.0621 18 

Red maple Green 0.16008 1.01323 O.34H39 0.85107 1.()U23 0.98 O.n~44 30 
Dry 0.07954 1.02615 o .lfiU35 0.R7996 1.02015 O.Q8 0.0547 30 

Yellow-poplar (ireen 0.19596 0.96111 0.13303 1.04()93 O.()f'i111 0.Y9 0.0550 62 
Dry 0.05841 1.01185 0.114445 1.06881 1.01185 O.Q9 0.0500 62 

Hard Hardwoods Green 0.1 %61) 1I.98801 0.11131 1.10671 O.4SH01 0.98 0.07u2 347 
Dry 0.12097 0.98756 O.080lf~ 1.07324 0.48756 0.98 0.0625 347 

White ash Green O.n1.J56 O. %ltiO 0.?4471 0.43899 0.9616U 0.97 0.()f)54 52 
Dry 0.15213 O.9f)Y87 o .1l)07 4 0.92271 ll.4fil)87 0.47 0.()f)73 52 

Sweet birch Green 0.443!>6 U.40YHO 1l.~l)U32 1.()7~~J5 U.QOYUll U.4Y lJ .(USH 21 
Dry 1l.?6925 0.40717 0.12181 1 .07256 0.90717 ().Y9 0.0384 21 

Black locust !ireen u.03183 0.R2875 U.14351 1.13781 0.82875 0.97 0.0658 18 
Dry U.41!j24 0.H3091 U .110U1 1.10786 0.H3U91 0.97 0.0703 18 

Hickory Green U.1)6729 1.113U1 0.IlYllH3 1.05044 1. 11301 O.lJq 0.0493 54 
Dry O.1l4484 1.10947 lJ.06609 1.()2R60 1.10947 0.99 0.0497 54 

Black oak (ireen f1.15621 l.O05~4 O.fl629lJ 1. 1 ,:)~22 1.1l0~54 0.99 0.0430 27 
Dry 1.).09126 1.00484 0.114390 1.15741 1.00484 O.qQ 0.050U 27 

Chestnut oa k fireen 0.12392 1.03751 0.04386 1.09544 1.Il3751 0.98 0.0598 51 
Dry O.OH?S7 1.02692 0.011110 1.IIH9h9 1.0?6<)? 11.99 O.0'i91 51 

North. rP.rl oak Green O.?3662 0.97H31 0.17965 1.03575 0.971:131 0.9lJ ().U3Y5 71 
Dry 0.14824 0.96680 0.10553 1. 03766 O.96hHO 0.99 0.0439 71 

Scarlet oak Green 0.2f)569 0.97104 0.21019 1.01990 0.97104 0.99 0.U396 27 
Dry D.1!>17n 0.97144 0.13286 0.99918 0.97144 0.99 0.0419 27 

White oak Green 0.244fl2 0.96607 0.08487 1.18696 0.96607 0.99 0.0420 28 
nry 0.14990 0.96325 0.05823 1. 16040 0.96325 0.99 0.0437 28 

All Species Green 0.25451 0.95414 0.12346 1. 1049B 0.95414 0.97 0.071)7 475 
Ory 0.15774 0.94683 0.07345 1.10620 0.94683 0.95 0.1017 475 

Continued 
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Tahle ll.--Regression equations for estimating greP.n and rlry weight of the <lho~-stump wtal-tree wood and hark comhined anti wood 
alone for harrlwooti species in thp. Southem Appalachian MountClins, with d.h.h. and total height as the independent vaMables--Continued 

Species Weight Regression ~uation coefficients Coefficient Standani No. of 
or green Trees < Il.rJm d. h •• 1 Trees > 11.0 in d.h.h. 2 of error3 trees 

species or determination (Sy.x) sampled 
group dry a ' b a" h c (R 2 ~ 

TOTAL-TREE WOOD 

Soft Hardwoods Green 0.23311 0.93122 0.15Q71 1.00<)99 0.93122 0.97 0.0763 128 
nry 0.11091 0.93642 0.06709 1. 04123 0.93642 0.96 0.0974 12R 

Rassw()od Green 0.Ofi023 1.06Q70 0.08407 1.000P; 1. Ofi970 0.9R 0.0527 lR 
Dry 0.03219 1. 047Al 0.02456 1.10418 1.047Al 0.97 0.0669 18 

Alackgum Green 0.33390 0.90895 0.30966 0.92466 0.90R95 0.98 0.0647- 18 
(uplanrl ) Dry 0.135R2 0.93072 0.10799 0.97A55 0.93072 O.<)R 0.0773 IH 

Rp.d maple Green 0.11327 1.03393 0.30305 0.R~A73 1.03393 O.QH 0.0529 30 
Dry 0.05210 1.05514 0.13766 0.85253 1.05514 0.98 0.0546 30 

Yellow-poplar Green 0.13fi51 0.97924 0.10017 1.04379 0.97Q24 0.99 0.0553 62 
Dry 0.04912 1.01161 0.03699 1.07073 1.01161 0.99 0.0508 62 

Hard Hardwoods Green 0.13063 1.01304 0.08669 1.09853 1. 01304 0.98 0.0710 347 
Dry 0.08244 1.01028 0.06680 1.05416 1.01028 0.98 0.0636 347 

White ash Green 0.12941 1.00033 0.18612 0.92456 1.00033 0.98 0.0636 52 
Dry 0.OQ735 0.99043 0.13R39 0.91706 0.99043 0.97 U.0671 52 

Sweet hirch Green 0.32861 0.92113 0.15693 1.07523 0.92113 0.99 0.0358 21 
Dry 0.2146f3 0.Q0970 0.10348 1.06186 0.90970 0.99 0.0400 21 

Black locust Green O.S1442 0.83256 0.10250 1.16894 U.H3256 0.96 U.0722 18 
Dry 0.36413 0.82824 0.08353 1. 135?3 O.MR24 0.96 0.0727 113 

Hickory Green 0.04243 1.142137 U.07024 1.03779 1.14287 0.99 0.0506 54 
&ry O.029H2 1.1357U 0.05406 1.()1167 1.13570 0.99 0.0530 54 

Black oal< Green 0.09U92 1.04481 0.05014 1.16891 1.04481 0.99 0.0447 27 
Dry 0.99231 1.04328 O.Y9230 1.16891 1.04328 0.99 0.0530 27 

Chest.nut oak Green o .OQ113 1.04647 0.06928 1.10364 1.04647 0.99 0.0585 51 
Dry lJ.(J~bB4 1.1)41 Y8 0.04381 1.UY60l 1.041Y8 1I.9Y 0.U594 51 

North. red oak Green U.17312 U.99498 U .14480 1.03223 0.9949U 0.99 U.0397 71 
Dry U .1l"lBUB 0.98245 U.08739 1.U2675 0.98245 O.YY 0.0443 71 

Scarlet oak Green o . 15U89 1.U1381 (J .14609 1.0211S4 1.01381 U.99 U.U361 27 
Ory U.OQ311 1.00441 U.U9709 U.Y956Q I.U0441 O.9Q O.U404 27 

White oak Green U.2U358 0.Y67Uf> 0.07117 1.18619 0.96705 0.99 0.0377 28 
Dry 0.1234} U.Y6f)U4 () .115U3} 1.11)300 U.96604 U.yy 0.0411 ~8 

All Species Green 0.17.494 O.Y75lJ8 1).0959U 1.10044 0.97508 D.97 (l.0821 475 
Dry o .WH05 U.96H!)H U .U~)~J4'J l.OY3lS O. Y605H (J.95 0.1042 475 

------...... ---------~------~~----~---------------- --
lTrees < 11.0 inches d.h.h. 

Y ::: a I ( D 2Th ) b 

2Trees > 11.0 inches d.b.h. 

Y :: a"{Dt')b (Th)c 

Where : Y = component weight in polJnris 
D = tree d.h.h. in inches 

Til = trf'P totti 1 heiyht in fpet 
a I. a", b, c = rP.:)ression coe fficient5 

310y 1 () forln 
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Table 12.-- Re9ression equations for estimatiny green and rlry weight of the total-stem wood and bark combined and wood alone 
for hard wood species in the Southern Appa lachian '~ountains. with d.o.h. and total height as the independent va riah les 

-specles Weight----=~=__= __ ~g-re.~sion-~uaf1On coeTfl~re,iis-=.==_~~=---------Cci:!fflcienf--StandaFd----No:-or-
or green Trees < 11.0 in d.h.h.' _.Ire~--.l_1.l._~~~.!.h~_ of error 3 trees 

sjJecies or determination (Sy l() sampled 
__ .9.roue..-. ____ ~J' _______ }_I ____ ~ __________ . __ a~ ________ ~ _________ c __________ J~_:L _______ · _________ 

TOTAL-STEM WOOD AND BARK 

Soft Hard woods Green O.lY934 O.94Y73 0.lh133 n .':J93t14 0.94973 O.yy O.1I1)1H 128 
Dry 0.09888 0.95125 0.06854 1.02708 U.9512~ 0.9R 0.0705 128 

Basswood Green U.01)821 1.031913 0.16014 0.90765 1.0319R 0.49 0.0442 18 
Dry 0.05129 1.00461 0.04977 1.01089 1.00461 0.98 0.0554 18 

I3lackyum Green lI.15859 0.98515 0.22795 0.90950 0.98515 0.99 O.04U2 18 
(upland) Dry 0.06B80 1.00676 U.0898H 0.95103 1.00b 76 0.99 0.0439 18 

Red malJle Green 0.%2441 0.94430 O.3146H Ll.R73Hl IJ.Y443U (I.YH U.Cl496 30 
rJry 0.10581 U.96411 0.14771 0.89455 0.cl('411 0.98 0.0479 30 

Yellow-poplar (~reen 0.15121 0.Q7890 0.l3749 0.99H73 0.97t190 0.99 0.0478 62 
Dry 0.04546 1.Il3017 0.04582 1.02854 1.03017 0.49 0.1)4S1 62 

Hard Hardwoods Green 0.17993 0.47590 0.15338 1.00919 ll.97590 0.98 0.0595 347 
Dry 0.11152 0.97453 0.11745 0.'16373 0.Q7453 O.9~ U.0517 347 

White ash Green O.23n22 0.92708 0.22621 O.93611 0.92708 (l.9S 0.0522 ~2 
Ury U.15030 0.93298 0.15189 0.92271 U.43298 0.98 0.0557 52 

Sweet birch Green 0.31103 U.91450 U.ltl546 1.046ll1 0.91450 1).99 0.O?H5 21 
Ury 0.18284 0.91559 0.10396 1.03331 0.91559 (1.99 0.0101 n 

Black locust Green o .572B4 0.H1908 0.10412 ].17462 O.811JU8 U.1J6 U.0735 18 
IJry U.39304 0.81739 0.08647 1.13311 0.H1739 U.% 0.0767 1H 

Hickory Green 0.095133 1.05114 0.14380 0.96651 1.1)5114 0.49 0.1J4u5 54 
lJry U .06362 1.04848 0.10916 U.93591 1.04848 U.49 0.1)408 54 

l:Ilack oak Green 0.14548 0.49793 () .13822 1.00861 0.49793 0.99 0.11'314 27 
Dry 0.08687 0.99464 0.10937 0.94660 0.'N464 U.99 0.0399 ?7 

Chestnut oak Green 0.12840 1.01954 0.15468 0.98071 1.01954 0.99 0.0~13 51 
Dry o .Of3603 1.00853 0.10592 D.96515 1.00853 0.99 0.0495 51 

North • red oak Green 0.;::4070 0.95415 0.23072 o .Y629Y 0.9541~ 0.4Y O.L1310 71 
Dry O.15!>95 0.93760 0.14071 O.QS9U3 0.93760 0.~9 U.0340 71 

Scarlet oak lireen 0.11172 1.04344 0.24082 0.88329 1.04344 0.Y9 0.0217 27 
Dry U.06479 1.04088 0.16509 0.84587 1.04088 0.99 0.023H 27 

White oak Green U.20662 U.96388 0.16762 1.00750 0.40388 1l.99 U.1I406 2H 
Dry 0.12930 0.%884 U.12498 0.96593 0.%884 D.\}9 O.fl439 2R 

All Species Green 0.1977U 0.9OU86 0.14855 1.112045 0.91)U86 0.48 0.0630 475 
Ory 0.12095 0.95501 0.09243 I.OlI08 (J.Y55U1 U.96 0.fl1:l2fi 475 

Continued 
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Table 12 .--R.~ression equations for estiOlatiny green and dry weight of the total-stem wood and bark combined and wood alone 
for hardwood species in the Southern Appalachian Mountains, with c1.h.h. and total height as the independent variables--Continued 

---S-pecies Wei~ht _ ___ Re~~.~fonh~afion coefficients--==~==-----coemaent--Stanc1arcr--NO:--o-r-
or yreen Trees < ILl) In d.b.h. _Irees > J_h.0 in d.b.h.z of error 3 trees 

slJecies or determination (Sy x) sampled 
___ ~I~~ ___ . ___ 9!1 ________ ~I _______ ~ ____________ . __ a~' ________ E ___________ ~ ________ J.~~ __ '_ ______ ~ __ . _________ 

TOTAL-STEM WOOD 

Soft Hard woods (~reen 0.15261 U.46172 0.13246 o .Q<H24 U .<.J61l? o .~m lI.0573 128 
Ory 0.06H92 0.CJ7261 0.05358 1.02508 0.47261 0.Y7 0.07R6 128 

Basswood (~ reen !J.f)')!)!:iO 1.0fiI5() 0.f)<WY4 1l.958~8 1.f)f)1!:i6 0.49 0.0490 18 
IJry 0.02942 1.()4125 0.02627 1.06487 1.04125 0.98 0.0635 18 

Rlackgum (ireen () .101)42 l.rn097 O.?O976 O.87!:i27 1.01047 (1.9Q 0.0474 1H 
(uf11dnd ) Dry 0.04376 1.03588 0.0737.3 O.92R52 1.03588 (J.gS 0.0639 18 

Red maple (jreen 0.14686 O.97B47 n .27906 O.H4461 O.(HS47 O.QA U.04Q) 30 
Dry 0.0634'1 1.00702 0.12853 O.H5996 1.00702 0.98 0.0494 30 

Yellow-poplar Green U.12422 0.98142 0.10984 1.007U7 o /~A142 0.99 0.0489 62 
IJry 0.03932 1.02757 0.03764 1.0366H 1.0271j7 lI.ge) 0.0453 62 

Hard Hardwoods Green 0 .• 12LlH3 1.0029H 0.11700 1.00970 1.0029H 0.98 U .0613 347 
Dry U.U7607 0.99989 0.094S4 U.95455 0.99989 U.98 0.0535 347 

\~hite ash Green 0.14061 0.96902 0.17946 U.41817 0.96902 0.98 0.0532 52 
Ory 0.10748 1J.95689 0.13168 0.91455 0.95689 0.9A 0.0559 52 

Sweet birch Green U.?,)9~1 U.91H83 0.14974 1.03374 U.Q18H3 0.49 0.0340 21 
Dry 0.11)736 U.91519 0.09736 1.01531 0.91519 0.9Y 0.0363 21 

Black locust Green O.44g4H 0.83007 0.OR217 1.18440 0.83007 0.96 0.0768 18 

Ory 0.3(,742 O.8n!:i5 O.1l7165 1.13938 0.H2t55 U.96 0.0772 18 

Hickory Green 0.05624 1.0Q2R4 0.10452 0.96359 1.09284 0.99 0.0442 S4 
Dry 0.03452 l.ORS26 0.08380 0.92852 1.08525 0.99 o .114S0 S4 

Black oak Green 0.08573 1.03812 1l.lOU50 1.U0496 1.03812 0.99 0.0344 27 
Dry u.n~02R 1.lJ3559 0.08744 O.Y2021. 1.03559 0.99 0.0439 27 

Chestnut oak Green O.0923S 1.03304 0.10413 1.00801 1.03304 0.99 0.0538 Sl 

Dry (J.[J~79:-{ 1.U2760 0.06828 1J.99350 1.0n60 0.99 0.0536 ~1 

North. red oak Green 0.17657 0.97299 0.18231 0.96632 0.97299 0.99 0.0321 71 
Ilry 0.11374 U.95543 ll.11302 11.95675 0.95543 0.99 0.0354 71 

Scarlet oak Green (l.mDSl 1.lJ7773 1l.I71R1 0.89202 1.07773 0.99 0.020S 27 
Dry I) .1)11l41 1.Il71 Y6 U. POll tl.K49KO 1.0719f) 0.Q9 I) .077.[3 27 

Whru! oak Green Ll.17112 0.96S33 U.13718 1.01862 0.96333 0.99 U.0393 28 
Ilry O.1IlH()l} U.967.49 n .104QO O.qnQH9 0.96249 0.99 0.0441 2B 

All Species Green IJ .13914 O.9H254 0.11546 1.02144 0.981.54 0.98 ().Oflf)O 475 
nry O.OH352 IJ.Q7BS9 0.117357 1.(J()S04 O.Y7B59 Il.yn (l.OK73 471) 

--.---------- ----- --- .------------'--- ----------~---------- ----------- -------

1 Tree') < 11.0 inches rt.n.h. 

y = a I (0 7Th) b 

2Trees > 11.0 inches d.b.h. 

y = a II ( 0 7) b (Th) C 

Where : Y = component weiyht in pounds 
D -= trPe d.h.h. in inches 

Th = tn:.·e tot a 1 hei~Jht in feet 
a I, a" , b, c = reyression coefficients 

}log 10 form 
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Table 13.--Reyression equations for estimating cubic-foot volume of the (toove-stump total-t.ree wood and bark comoined rmd woO<1 
alone for hardwood species in the Southern Appalachian Mountains, witt I d.h.h. and total height as the inde~endent variables 

Species Volume _ __ Regression ~ationcOeffici~~f~ __ ~~-=--=~ ---C~fflClent ---standa~ ---N(j~-of-
or wood & bar!< Trees < 11.0 in d.b.h. Trees> 11.0 in d.b.h. of error trees 

species or determination (5 x) sampled 
___ ~~~ _____ ~o..?_d_ only ______ ~-' _________ 0 __________ a~' ___ ______ __ E ______ ____ c.. ________ LR_~t _____ ~· ____ __ ___ _ 

Soft Hardwoods l~d&Bk 
Wood 

Basswood Wd~Rk 

Wood 

Klackgum Ud&Bk 
(u~land) Wood 

I{ed ma~le L~d&Bk 

~Jood 

Yellow-poplar W(MHk 
Wood 

Hard Hardwoods Wd&Bk 
~Jood 

\~hite ash ~/d&Rk 
Wood 

Sweet birch Wd&Rk 
!-Iood 

Black locust Wd&Bk 
LJood 

Hickory I'JdXcBk 
Wood 

Black oak Wd&Bk 
Wood 

Chestnut oak Wd~ l~k 
Wood 

North. red oak Wt1&Bk 
Wood 

Scarlet oak Wd&Bk 
~Jood 

White oak Wd~Rk 

Wood 

All Species Wd&Bk 
linod 

lTrees < 11.0 inches d.h.h. 

y = C\. ( 0 2Th ) b 

2Tree~; > 11. U inches d.o.h. 

Y -: a II ( 02) b( Th ) C 

0.00377 0.9ti802 
0.00269 0.Q8343 

o.n0182 1.I)47S7 
U .(lO1l3 1.07381 

0.fl0558 0.93016 
0.00364 0.94820 

O.IJ0240 1.02973 
0.00171 1.05004 

o.ornll O.9S332 
0.00267 0.97804 

0.00351 Ll.9RlU6 
0.00216 1.01097 

0.00389 0.97227 
0.00240 1.00222 

0.00754 0.Q0703 
0.00547 0.92188 

0.01034 0.84979 
0.00665 U.865H8 

0.0010~ 1.11877 
0.00056 1.16061 

0.00318 U.97999 
0.00179 1.02067 

() .1I02h6 1. ()U944 
U.00168 1.02897 

O.Oll44B 0.95561 
lJ.llfJJ3I; U.96B7? 

0.00494 0.95073 
O.001ti4 0.99R05 

0.00371 0.97305 
O.U02H4 0.97894 

0.00375 U.97~03 
(J.O(J242 1).49723 

Where: Y = component volume in clJhic feet. 
11 = tree rl.n.h. in inches 

Th = tree totill heiyht in feet 
a'. a", b, c = r\'!yression coefficfent<; 

'log 1.) form 
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TOTAL TREE 

O.()0304 
0.00248 

U.01J1~9 
() .00106 

0.00404 
0.00259 

n • (1I]4U8 
0.00423 

O.OU239 
0.00104 

0.00221 
0.00157 

0.00437 
0.00306 

0.00495 
0.00412 

0.00356 
O.OU2HO 

0.00124 
0.00083 

0.00111 
0.OOOtl5 

0.00185 
0.00122 

0.00294 
0.(l023R 

0.00374 
0.Op205 

0.00150 
0.00112 

0.00234 
0.00174 

1.01320 U.968U2 
0.99998 U.9H343 

l.04U29 l.04757 
1.0R723 1.07381 

U.99741 n.9301~ 
1.01950 0.94870 

O.Rij130 1.02973 
() .86117 1.05004 

l.03B46 O.9a332 
1.03346 0.97804 

1.07756 0.9H106 
1.07753 1.01097 

0.94831 U.97277 
0.95133 1.00227 

0.99501 0.91)703 
0.98078 0.9218R 

1.07222 0.R4979 
1.046b2 U.H65H8 

1.07135 1.11817 
1.07704 1.16061 

1.19925 U.97999 
1.17661 1.1l2067 

1.(JR446 1.Il0944 
1.0CJ546 1.02897 

1.04314 0.95561 
1. 0,10:13 lJ • %,'112 

1.03H57 O.9~073 
1.05112 0.99805 

1.1609fi 0.97305 
1.17278 O.97H94 

1.07U07 U.Y7203 
1.U6639 U.99723 

1l.48 
D.Y8 

1l.99 
1l.99 

0.98 
O.Q9 

O.Q8 
0.9R 

U.99 
O.9Q 

0.97 
O.Q7 

u.qQ 
0.99 

U.9Q 
0.99 

f).4q 

U.99 

0.99 
0.99 

0.99 
0.99 

O.l)R 
O.9r3 

0.U4l)4 
0.0518 

0.O!:>20 
o .0~13 

o .O'i07 
0.0476 

O.04Hl' 
0.0471 

0.0391 
0.0405 

0.055h 
0.0606 

0.0578 
O.05}31 

0.0378 
0.0344 

U.Oo06 
U.(}h04 

O.II!:>7\) 
U.0593 

O.04~~ 

0.0451 

U.fl56? 
0.0542 

O.03B4 
r. [1319 

0.0418 
O.036B 

0.0366 
0,11321 

U.0557 
(J.O'JYY 

118 
128 

18 
18 

18 
18 

30 
30 

62 
62 

347 
347 

52 
52 

21 
21 

18 
IB 

54 
54 

'D 
27 

51 
51 

71 
71 

?7 
2/ 

28 
2B 

475 
1175 



Trible 14.--Reyression equations for estimating cubic-foot volume of the total-stem wood and h;:)rk combined and wood alone 
for hardwood species in the Southern Appalachian Mountains, with ri. b .h. and tot a 1 height as the independent va ri ab les 

---Species ---V-o llJ m e-- ______ ~ression equati2f1_~~~~icient~ ______ r- Coefficient Standard No. of 
or wood & bark Trees < l1!.O in d.h.h. 1 Trees> 11.0 in d.h.h. of error 3 trees 

species or determination (Sv. x ) sampled 
_ grouL ___ ~~od on!~ ____ ~ _____ .!> _______ ~_" ______ b c (R 2) -------

TOTAL STEM 

Soft Hardwoods Wd&Rk U.00232 1.0025U 0.(1)224 1.00~66 1.00250 0.99 0.0403 128 
Wood 0.00166 1.02072 0.00193 0.98916 1.02072 0.99 0.0432 12A 

Basswood ~~dI!.Kk O.()OI60 1.03943 0.00194 U.4l)928 1.03943 0.99 0.0395 18 
Wood 0.00094 1.07630 0.llO109 1.04587 1.07630 0.99 0.0415 18 

Black~um Wc1&1j1< 0.002Ul 1.01801 0.00250 0.97272 1.018n1 0.99 0.0342 18 
(upland) Wood o .OU116 1.n544~ 0.00174 U.97115 1.05448 0.<}9 0.0283 18 

Red maple Wc1&~k 0.00313 0.%860 0.00427 0.90395 0.(1)860 Ll.Q9 0.0437 30 
Wood 0.00205 1.00321 0.00382 O.R7340 1.00321 0.99 0.0446 30 

Yellow-poplar Wd&Bk 0.00235 1.00446 O.Il()237 1.00309 1.00446 0.Q9 0.0359 62 
Hood 0.00215 1l.99360 0.00206 1.00256 U.99360 0.99 0.0369 62 

Hard Hardwoods Wd&Hk 0.OO3?U 0.%878 0.00302 0.Qn064 O.96B78 O.qg 0.0465 347 
Wood 0.00196 1.00246 0.00209 0.98968 1.00246 0.99 0.0505 347 

White ash Uc1&Bk 0.U043? 0.93473 0.1)0386 0.95852 0.93473 0.98 0.0563 52 
Wood 0.(1)262 0.(0061 0.00276 0.95927 o .(H061 0.98 0.0574 52 

Sweet birch Wd&Bk 0.00446 O.930Ul 0.00394 0.95556 0.93001 0.99 0.0250 21 
Wood 0.00367. 0.93932 0.00379 0.92974 0.')3932 0.Y9 0.0276 21 

Black locust Wc1&Ak (J.OO935 0.83921 0.1J0?48 1.ll605 U.83921 0.96 U.0760 IH 
Wood 0.00559 o .H6772 0.00222 1.06058 0.86772 0.97 0.0697 18 

Hickory W(1&Bk 0.00144 1.1)5555 0.00193 0.99419 1.05555 0.99 0.0515 54 
Wood 0.00071 1.11439 0.n0123 U.99890 1.11439 0.99 0.0548 54 

Black oak Wd&l3k 0.00311 0.96620 0.00242 1.01R63 0.96620 0.Q9 0.0360 'l.7 
Wood 0.00174 1.01004 0.0016':) 1.01653 1.U1004 0.99 0.0362 27 

Chestnut oak Wd&13k 0.OU282 0.9H847 0.00321 0.96142 0.98847 0.Y9 0.0501 51 
Wood U.llU173 1.01362 0.00186 U.99799 1.01362 0.99 0.0507 51 

North. f'l>d oak Wrl~Rk 0.00463 0.92849 0.00370 0.97558 0.92849 0.99 U.0302 71 
lJood o . ()1)J4B 0.94423 U.OU294 0.97909 0.94423 0.99 0.03U8 71 

Scarlpt oak Wrl'dlk 0.nOl~7 1.02777 0.00350 0.90801 1.02777 0.99 0.0241 27 
l~ood 1).n01l9 l.flh556 0.00233 0.92547 1 •. 06556 0.Q9 0.0218 27 

WhitE oak HrlJ!.Bk lJ.O(J307 0.Y7717 0.00296 0.97964 0.97217 O.<Jg U.0349 7.8 
\.lood IJ.()()?42 0.97936 O.()O?l() 1.00348 0.97936 0.99 0.0335 28 

All Species Ud~Rk O.llU286 0.98063 0.00278 0.98659 0.98063 0.99 0.0453 475 
Wood O.(I(JlH6 1.00839 U.IJ0204 O.9H.927 1.00839 0.99 0.0486 475 

---- --------------- -----.--.---- -----

'Trees < 11.0 inches rI.h.h. 

y = a I (0 2Th) b 

2Trees > 11.U inches d.h.h. 

Y = a" ( 0 2) b(Th ) C 

~lhp.re : Y = component volume in cubic feet 
\) = tree rI. h • h • in inches 

Th = tree total height in fpet 
a I, a". b. c = regression coefficients 

31 09 'c) forln 
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Table 15.--Regression equations for estimating Ijreen and rlry wei~ht of the above-stump total-tree wood and hark combine(J and wood 
alone for hardwood species in the Southem Appalachian Mountains, with d.ll.h. and height to a 4-inch top as the independent 
variables 

--SpecTes Weight ___ =-==--Reg-~ssi2n-~~D~-c~!!iCfen~~=== ==.== ------CliifflClenf--Standa-Fd- - - -No~ -of-
or green Tree~ __ ~_D_.O m d .b.ft. . __ l~s_~~_~.~!..h. r.=-_ of error 3 trees 

species or deterr'lination (Sy)() sampled 
~rou~ drL ________ a~ ____ .P __________ . _.?~' __ . _______ Jl ____ . ____ . .£ _________ 1~ ~l _______ ~ ___________ 

TOTAL-TREE WOOD AND BARK 

Soft Hardwoods Green 3.87BOO 0.f)6860 O.72H90 1.01714 1l.06RtiO 0.98 0.0666 128 
Dry 1.95868 0.06739 0.31347 1.04946 0.66739 U.96 0.0907 128 

Basswood Green 2.043U5 O.7347~ O.')~Hn 0.49672 U.73478 0.98 0.0,40 18 
Dry I.D6650 U.71797 0.1)3270 1.08~86 U.71797 0.98 0.0597 18 

Blackuurn Green 4.23896 U .67201 1.1746'J Ll.<106tl2 0.1)72U1 0.98 0.0638 18 
(upland) Dry 1.44174 O.oH751 0.S584H 0.94735 0.fi8751 D.98 0.0673 18 

Red maple Green 2.79645 0.72718 1 •. 13332 O.H8163 0.7VU:l 0.48 0.0540 3U 
Dry 1.48526 U.73274 0.ti1053 0.91811 0.73274 0.98 0.0593 3() 

Yellow-pop lar Green 3.11197 U.h8358 0.49Y99 1.1)6483 ll.h8358 U.99 0.0506 62 
Dry 1.08338 0.71857 0.17HOI 1.09515 0.71857 0.99 0.0468 62 

Hard Hard woods Green 2.19226 0.73786 0.37669 1.12332 0.737H6 0.97 U .077Y 347 
Dry 1.43617 0.74U25 0.n244 l.O8687 0.74025 U.'l8 0.0690 347 

White ash Green 7.'>0718 O.71371l ().'>71U4 1 .O?} H2 0.71370 1l.96 U.IJ~(J1j ~i ? 

Dry 1.58972 0.71973 0.4027u 1.006U~ (J.71Y73 U.96 0.0875 52 

Sweet birch Green 4.04501 0.n9652 0.78224 1.r13912 0.696!:i2 O.'l9 0.0337 21 
Dry 2.40566 0.69623 0.47615 1.01399 0.69623 n.Y9 0.0347 21 

Black locust Green 1.94390 0.73625 (1.~2809 1.00799 0.736?5 (J.'l8 0.n,)57 18 
Dry 1.11417 0.73594 0.40396 0.98192 0.B594 O.'l7 0.0627 18 

Hickory Green 1.63821 0.78657 0.37053 1.0931 ? O.7B657 0.Y8 0.()646 54 
Ory 1.06957 0.78530 0.?7J38 1.06975 0.78530 0.98 0.0635 54 

Black oak lireen 1.~3755 0.7R627 0.29164 1.13291 0.78627 0.99 0.0415 27 
Dry 0.86880 0.78956 0.20407 1.09162 0.78956 0.99 0.0443 27 

Chestnut oak Green 1.36133 0.79879 0.13655 1.0YOlH 0.79879 U.'lR U.U6U~ 51 
Ory 0.88762 0.79030 0.21614 1.08485 0.79030 U.'l8 0.0604 51 

North. red oak Green 2.019B8 0.77154 0.61R91 1. OlAHl 0.77154 0.99 0.0438 71 
Dry 1.23440 0.76241 0.35828 1.02030 0.7n241 0.99 0.0478 71 

Scarlet oak Green 4.10752 /).09123 0.70194 1.05962 0.69123 0.99 0.0431 21 
[)ry 2.35170 0.69130 0.44376 1.03909 0.69136 0.99 0.0454 27 

White oak Green 3.58815 0.09390 0.27149 1.23218 0.69390 0.99 0.0502 28 
Dry 2.18335 0.69168 0.18557 1.20572 0.69168 0.99 0.0519 28 

All Species Breen 2.95488 0.70930 0.42263 1.11480 0.70930 0.97 0.0818 475 
Dry 1.09309 0.71102 0.25268 1.10773 0.71102 0.95 0.0995 475 

Continued 
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Tahle 15.--RegrP.ssion equations for pstimating green and rlry weight of the ahove-stump total-tree wood and hark combined and 
alone for harrlwood species in the Southern Appalachian Mountains, with d.h.h. and hf'ight to a 4-inch top as the independent 

wood 

variah les --Continued 

Species Weiqht Regression ~udtion coefficients Coefficient Stilndard No. of 
or grP.en TrE"Ps < 11. i'J in !i.h •• 1 Trees> 11. 0 in rl .h.h. 2 of error) trees 

sppcifls or cfetermination (Sy.x) sampled 
group dry a I h (III h c (R 2) 

TOTAL-TREE WOOD 

Soft Ha rdwoods Green 2.96375 0.67752 0.57084 1.02096 0.67752 0.97 0.0726 128 
nry 1. 45160 0.117951 0.24020 1.05463 0.67951 0.96 0.0957 128 

Rasswood Green 1.39R3A 0.750117 0.34907 1.04005 0.750tl7 0.98 0.0533 18 
Dry 0.67563 0.73970 0.10124 1.13550 0.73970 0.98 0.0629 18 

Rlack~urn Green 3.23948 0.t)A~t)4 1.17299 0.89447 0.68264 0.97 0.0727 18 
(upland) Ory 1.41496 0.69690 0.41741 O.9514tl 0.69fl90 0.96 0.0862 18 

Reef mtlple Gn:>en ? 09 711 0.74?/)<} 1.1923R O.B59H2 0.74209 O.QR 0.0524 30 
Dry 1.04762 0.75450 0.54780 0.8R970 0.75450 0.98 0.0580 30 

VI" llow -pop la r Green 2.27A7Q 0.69674 0.3R437 1.06786 0.69674 0.99 0.0504 62 
Ory 0.91051 0.71A39 0.14811 1. 09707 0.7Ung 0.99 0.0470 62 

Hard Hardwoods GrPen 1. 70092 0.75597 0.30~30 1.1161R 0.75597 0.97 0.0794 347 
Ory 1. 04156 0.75671 0.23324 1.06873 0.75671 0.97 0.0707 347 

White ash Green 1.111925 0.74327 0.45156 1.00955 0.74327 0.96 0.0800 52 
Dry 1.19503 0.73519 0.33202 1.00224 0.73519 0.96 0.0831 52 

Sweet birch Green 3.14751 0.70253 0.61852 1.04179 0.70253 0.99 0.0374 21 
Ory 1. 96765 0.69578 0.40326 1.02628 0.69578 0.99 0.0390 21 

Black locust Green 1.60581 0.73849 0.37694 1.04069 0.73849 0.97 0.0639 18 
nry 1.13645 0.73395 0.30391 1.00897 0.73395 0.97 0.On51 IS 

Hickory Green 1.12061 0.80821 0.30283 1.08104 0.80821 0.98 0.0657 54 
Dry 0.77109 0.803eO 0.23097 1.05457 U.8032U 0.98 0.0674 54 

Black oak. Green 0.99751 0.R1466 0.24632 1.10630 0.81466 0.99 U.0451 27 
Dry 0.56446 U .81742 0.19472 1.03934 0.81742 0.99 0.0496 27 

Chestnut oak Green 1.01223 0.80684 0.25162 1.09709 0.80684 0.99 U.0582 51 
Dry 0.62573 0.80321 fl.1SB40 1.08967 U.80321 0.99 0.0593 51 

North. red oak Green 1.53212 0.78474 0.50950 1.01431 0.78474 0.99 0.0441 71 
Dry 0.93166 U.77473 U.3U265 1.00918 U.77473 0.99 O.04H3 71 

Scarlet oak Green 2.65815 0.72045 D.51314 1.06342 0.72045 0.99 U.0420 27 
Dry 1.602~2 0.71334 0.33673 1.03867 0.71334 0.99 0.0462 27 

White oak Green 3.02013 U.69348 0.22740 1. 23277 O.6934H U.99 O.04B3 2H 
Dry 1.K3()47 0.69249 0.16065 1. 191.HB 0.69249 0.99 0.U514 28 

All Species Green 2.15321 0.72432 lJ .33690 1.1111U U.72432 0.97 0.0845 475 
Dry 1.234~0 o. n643 U.2100U I.U9577 U.77.643 0.95 0.1024 475 

--------- --
!Trees < 11.0 inches d.h.h. 

y = a l (D2H4)b 

2Trees > 11. 0 inches d.h.h. 

Y = a ll (02)b (H4)c 

Where : Y = component weight in pounds 
D = tree d.h.h. in inches 

H4 = trP.e height to 4-inch top in feet 
a I. a". b. c = regression coefficients 

310g 1 0 form 
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Table 16.--Regression equations for estimating green and dry weight of the total-stem wood and hark combined and wood alone 
for hardwood species in the Southern Appalachian Mountains. with d.b.h. and height to a 4- inch top as the independent 
vaMables 

- Species Weight -_____ --=-_ Re~ress~~uation co~ffic:.i!~§:=---===== -~-----COe-fficle;;t---S1a;;da~-NO:--or 
or green -I~~ __ 0_G~ in ~~~-Iree~_lJ_.~~2~.h. T _ of error 3 trees 

species or determination (Sy.x) sampled 
group d.!)' a' b a" b c (I< 2) ----.-------------- ------~----------- --------

TOTAL-STEM WOOD AND BARK 

Soft Hardwoods Green 2.70598 O.fifl917 f).58816 1.00747 0.6R.917 O.Q9 0.04fl5 128 
Ory 1.34721 0.69034 0.25043 1.04120 o .6~O34 0.98 0.0681 1211 

Basswood Green 1.80352 D.72616 0.63852 0.9426~ 0.72610 0.99 0.0420 18 
Dry 0.94076 0.71033 0.19456 1.03894 0.71033 0.98 0.0496 18 

BlackyuOl Green 1.78~61 LI.74493 0.99337 U.~67!)6 0.74493 0.99 0.0463 18 
(upland) Dry U.83050 0.75941 0.40037 U.91156 0.75941 0.99 0.0526 18 

Red maple Green 3.08348 0.68327 1.13653 0.89152 0.fi8327 0.99 0.04U6 30 
Ory 1.56821 0.09512 0.53992 0.91745 U.69512 0.99 0.0425 30 

Yellow-p0J.llar Green 2.~4447 0.09544 0.1)2654 l.n?'392 0.69544 0.49 0.0435 62 
Dry U.89497 0.73079 0.18796 1.05619 0.73079 0.99 0.0418 62 

Haret Hardwoods Green 2.04725 0.73315 0.51514 1.021187 (l.]]31!) 0.98 0.0649 347 
Ory 1.23429 0.73505 0.39578 0.97221 o. 7350~ O.QR 0.0552 347 

White ash Green 2.28808 0.69737 0.'>2R64 1.00288 0.69737 0.9R 0.06;>0 52 
Dry 1.47697 0.70182 0.37101 0.989H9 O.701H2 0.97 0.0651 52 

Sweet birch Green 3.03771 0.09307 O.637~8 1.01860 0.69307 0.99 0.0367 21 
Dry 1. 76762 0.69548 0.40309 1.00372 0.6954H fl.99 0.0360 21 

Black locust Green 1.67174 0.73255 0.3880R 1.03707 0.732~5 0.97 o.nfim~ 18 
IJry 1.16427 0.72894 0.31758 0.99982 0.72894 O.lJ7 0.0663 18 

Hickory Green 1.88020 0.74741 0.55575 1.00155 0.74741 0.99 0.0513 54 
Dry 1.22829 0.74655 0.42129 0.96967 0.74055 0.99 0.0502 54 

Black oak Green 1.37979 /J.78271 0.63488 0.94437 U.78271 0.99 0.0024 27 
Dry U.78855 0.78452 0.50189 U.R7873 0.78452 0.99 0.0281 27 

Chestnut oak Green 1.3~Oll 0.78522 O.5427U 0.97525 U.711522 O.9Y 0.0')21 5l 
Dry 0.88479 0.77634 0.36639 0.96018 lI.77634 0.99 0.0508 51 

North. red oak Green 1. Q0954 0.75492 0.77247 0.94363 0.75492 0.99 0.0334 71 
nry 1.1Q086 0.74208 0.46145 0.93977 0.74208 0.99 0.0359 71 

Scarlet oak Green 2.1?715 0.74227 0.~7900 0.92654 O.14?27 1. on 0.0294 27 
Ory 1.22755 0.74017 0.fi0029 0.88933 0.74017 1.00 0.0315 27 

White oak Grep.n 2.97960 0.69355 0.53612 1. 0512() 0.64355 0.99 0.0473 28 
Dry 1. 84123 0.68976 0.39718 1.00958 0.68970 0.99 0.0504 28 

All Species lirP.en 2.29643 0.71631 0.51504 1.02802 0.71631 0.98 0.0639 475 
[)ry 1.30544 0.71901 0.32256 1.01051 0.71901 0.97 0.0784 475 

Continued 
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Table 16. --Regression equations for estimating green and dry weight of the total-stem wood and bark comhined and wood alone 
for hardwood species in the Southern Appalachian Mountains. with d.b.h. and height to a 4-inch top as the independent 
variah les - -Continued 

Species Regression equation coefficients 
or 

l~eight 
green 

or 
dry 

Trees < 11.0 in d.b.h.' Trees> 11. 0 in n. h .h. 2 

species 
group 

Soft Hardwoods 

Rasswood 

Blackgum 
(upland) 

Red maple 

Ye llow -poplar 

Hard Hardwoods 

White ash 

Sweet birch 

Black. loctJst 

Hickory 

Blad. oak 

C hps tnut oa k 

North. red oak 

Scar·let oak 

White oak 

All Species 

Green 
[)ry 

Green 
Dry 

Green 
Dry 

Green 
Ory 

Green 
Ory 

Green 
Dry 

Green 
Dry 

GrP.en 
Dry 

Green 
Dry 

Green 
Dry 

Green 
Dry 

Green 
Dry 

Green 
Dry 

Green 
Ur)' 

Green 
Dry 

Green 
Dry 

'Trees < 11.0 inches d.h.h. 

Y = a I ( U 2H4 ) b 

2Trees> 11.0 inches d.b.h. 

y = a"(1)2)b (1I4)c 

a I 

2.14792 
1.00818 

1. 22165 
0.58750 

1. 36219 
0.59238 

2.22053 
1. 05063 

2.10187 
0.76818 

1.48446 
0.90326 

1.S20?6 
1. 12Q46 

2.56733 
1.51926 

1.34884 
0.97729 

1.24693 
O.R5fi61 

0.90801 
O.5ll124 

0.99043 
O.fi1484 

1.4~796 
0.9U26U 

1.49501 
U .86%1 

2.5B959 
1. ~BLl'l 

1. 72l'6~ 
U.9b3h4 

0.69749 
0.70434 

0.74849 
0.73878 

0.76003 
D.77606 

0.70795 
0.72725 

0.69743 
0.72896 

0.75239 
0.75324 

O.72A08 
0.71879" 

0.69624 
0.69522 

O.74U71 
0.73344 

0.77656 
0.77131 

0.81l83 
0.81433 

0.79698 
0.79264 

0.76993 
0.75622 

0.76534 
0.76041 

U.69342 
l).hY095 

U.73146 
O.73:'1lJ 

~lhere: Y = component weight in pounds 
[) = tN'f' rl.h.h. in inchf''' 

H4 :: 1.N'p. hpil)ht tu 4-inch top in feE't 
a I, "It, h, c :: regression coefficients 

a" h 

TOTAL-STEM WOOD 

0.49031 
0.20072 

0.38011 
0.10930 

0.92697 
0.33071 

1. 05548 
0.50125 

0.42224 
0.15386 

0.40565 
0.32831 

0.43468 
0.31524 

0.58049 
0.37731 

0.30875 
0.26517 

0.42581 
U.33818 

0.48979 
0.42621 

0.37229 
U.24243 

0.62520 
U.37912 

0.65249 
U.4523? 

0.43846 
0.333H4 

U.41085 
U.L642fi 

1.00551 
1.04089 

0.99193 
1.08944 

0.84029 
0.89760 

0.86304 
0.88156 

1.03211 
1.06425 

1.022(W 
0.96427 

0.9H915 
0.98489 

1.00625 
0.98567 

1. 04816 
1.00544 

1.00061 
0.96511 

0.94055 
0.85185 

1.00101 
0.98669 

0.94648 
U.93710 

0.93822 
0.896/1 

1.06374 
l.Ui53lJ 

1.03U35 
1.(jO~~b 

c 

0.69749 
0.70434 

0.74849 
0.73878 

0.76003 
0.77606 

0.70795 
0.72725 

0.69743 
0.72896 

0.75239 
0.75324 

0.72A08 
0.71879 

0.69624 
0.69522 

0.74071 
0.73344 

0.77656 
0.77131 

0.81183 
0.81433 

0.79698 
0.79264 

0.76993 
0.75622 

0.76534 
0.76041 

0.69342 
U.b9U95 

0.73146 
0.73~7':.1 

Coefficient Standard 
of error' 

determination (Sy.x) 
(R 2) 

0.99 
0.91 

0.99 
0.98 

0.98 
0.98 

0.99 
0.99 

0.99 
0.99 

0.97 
0.97 

0.99 
0.99 

0.97 
0.97 

0.99 
0.99 

0.99 
0.99 

0.99 
0.99 

0.99 
0.99 

1.UO 
U.99 

0.9Y 
O.lJ9 

0.98 
0.% 

O.054~ 
0.0776 

0.0447 
0.0552 

0.0591 
0.0763 

0.0393 
0.0415 

0.0444 
0.0420 

0.0677 
0.0579 

0.0644 
0.0666 

0.0414 
0.0412 

0.0658 
0.0668 

0.0556 
0.0559 

0.0314 
0.0360 

0.5276 
U.0528 

0.0345 
0.0372 

0.0317 
0.0348 

0.U479 
0.O~24 

0.U678 
l).mn8 

No. of 
trees 

sampled 

128 
128 

18 
18 

18 
H~ 

30 
30 

62 
62 

347 
347 

52 
52 

21 
21 

18 
18 

54 
54 

27 
27 

51 
51 

71 
71 

27 
27 

28 
?B 

475 
475 

51 



Table 17.--Regression equations for estimatifl(j cubk-foot volume of the above-stump total-tree wood dnd bark combined and wood 
alone for hardwood species in the Southern Appalachian Mountains, with d.b.h. ilnd height to a 4-inch top as the independent 
variables 

---SP~~Tes - wo~o~m~~~- T~s--<=~~~t4*~~~h~~afi~-ct£1~~~1~~~ln~-.b~.;'~;~------COef:Tfienf-~c;~ar~~~----N:~~f 
species or -------------------------.-------- determination (5 x) sampled 

__ group __ ~~Od only _______ ~_I ______ ~ ___________ a~I ________ . .P __________ c _______ ~ _______ ._y_· ____ ._. ___ _ 

Soft Hardwoods Wc1&Rk 
t~ood 

Basswood Wrl&Bk 
Wood 

Blackgum ~Jr1& 13k 
(upland) Wood 

Red maple Wd&Bk 
Wood 

Yellow-poplar Wd&Bk 
Wood 

Hard Hardwoods WdllcBk 
Wood 

White ash Wd& 13k 
Wood 

Sweet birch ~Jd&Bk 
Wood 

tilack locust Wd&Rk 
Wood 

Hickory Wd& ~k 
Hood 

fndCk oak Wr1&Hk 
Wood 

Chestnut -oak V/ej&Bk 
Wood 

North. red oak Wd&Bk 
\~ood 

Scarlet oak Wd&Bk 
Hood 

Whib! oak ~Jd&Rk 
Wood 

All Species Wd&Bk 
~Jood 

lTrees < 11.0 inches d.h.h. 

Y = a l (02H4)b 

2Trees 2. 11.0 inches rl..h.h. 

y = a ll (D2)b (H4)c 

().()~474 0.70054 
0.04134 0.70964 

U.1l40HO 0.73184 
0.02709 0.75153 

0.05331 O. 7072U 
0.03752 0.71700 

0.04535 0.73493 
0.03424 0.74945 

0.0~378 0.64692 
0.04522 0.69357 

0.03974 0.73923 
0.02666 0.76032 

0.04333 0.72793 
0.02863 0.7509H 

O.1)67LR 0.69628 
O.O~l71 0.7048., 

0.03373 0.751?5 
0.02223 0.76526 

o .023~ 7 (). 79863 
0.01416 0.83119 

O.OZH7R 0.76935 
0.01R03 0.79928 

0.02749 0.77663 
0.017AH 0.79366 

0.03597 0.7549U 
0.112777 0.76524 

U.071RO 0.67727 
O.U44~1 0.70926 

0.05516 0.69940 
0.04323 0.70290 

0.04521 0.72360 
U.031h9 U.74lJ13 

Where: Y = component ~lul'1e in cubic feet 
[) = tree d.ll.h. in inches 

H4 = tree hei~lht to 4-inch top in feet 
a I. all, b, c = re~jression coefficients 

'log 1 0 form 

52 

TOTAL TREE 

0.01130 
0.00937 

n.00749 
0.00439 

LJ.01651 
0.01067 

0.01864 
O.016S6 

1I.0091tl 
U .00 lAO 

0.00750 
0.00557 

0.01052 
0.0076U 

0.01934 
O.01h3!> 

0.01325 
0.01066 

0.00527 
(J .00374 

1I.[)0172 
0.00402 

1).00642 
0.00434 

U.U0986 
U.OOR11 

0.01056 
U.00706 

0.00486 
0.00364 

0.00823 
().Of)627 

1 .()2q~ I (). 7()()54 
1.11197.5 0.70Q69 

1.0R52ll O.731B4 
1.13087 0.75153 

U.95079 0.707211 
U.97912 0.71700 

0.92113U O.734~3 
0.90088 0.74945 

1.06S54 0.09692 
1.05996 0.69357 

1.086~O 0.73923 
1.08874 ll.76032 

1.0?317 (). 72793 
1.0~161 LJ.7S098 

O.~5624 U.69628 
0.94500 0.70489 

O.946UR 0.75125 
(J.91R50 0.76526 

1.11100 0.79863 
1.1n881 0.83119 

1. 357;>() O.76Y35 
1.11227 0.7992R 

1.01~Y4 0.77663 
1.08868 0.79366 

I.U2482 0.75490 
1.02199 0.76~24 

1.07687 0.67727 
1.09332 0.70926 

1.20595 0.69940 
1. flH89 U. 70290 

1.07891 0.72360 
I.U780? 0.74013 

o.qq 
0.49 

0.98 
0.98 

0.99 
0.99 

U.99 
0.99 

0.99 
0.99 

n.9H 
0.99 

O.9H 
0.99 

().gy 
0.99 

0.98 
0.99 

O.Y9 
0.99 

0.Y9 
ll.99 

0.99 
0.99 

0.98 
U.YH 

0.04H5 
0.0535 

O.O!>6!> 
0.054S 

0.0497 
0.0524 

0.0538 
0.U530 

0.0367 
0.0376 

0.0595 
0.0656 

U.07IJ4 
(J.O/09 

0.0333 
0.0335 

0.05?5 
0.0522 

0.0637 
0.U625 

0.11403 
0.0416 

O.057H 
0.1J834 

U.0415 
0.0411 

0.0444 
1I.0424 

(1.0453 
0.0430 

!I.0578 
O.()fi39 

1lR 
128 

18 
18 

18 
18 

3U 
30 

62 
6t? 

347 
347 

52 
52 

21 
21 

1R 
18 

54 
54 

?l 
27 

51 
51 

71 
71 

27 
n 

2H 
2H 

4/5 
47~ 



Tahle 18.--Regression equations for estimating cubic-foot wlume of the total-stem wood and bark combined and wood alone for 
harrl,wood species in the Southern Appalachian Mountains~ with d.b.h. and height to a 4-inch top as the independent 
variables 

Species Volume Regression ~uation coefficients Coefficient Standard No. of 
or wood [I, bark Trees < t1.0 in d.h.h. I Trees) 11.0 in d.h.h. 2 of error 3 trees 

species or determination (Sy.x) sampled 
group woorl only a' h all b c (R 2) 

TOTAL STEM 

Soft Hardwoods Wrl&Bk n.fl3746 n.72416 0.00871 loMB37 0.72410 0.99 0.0414 128 
Wood 0.02856 0.73561 0.00764 1.01048 0.73561 0.99 0.0470 128 

Rasswood WrlRoRk 0.03371 0.73050 0.00778 1.0~h17 0.73050 0.99 0.0039 18 
Wood 0.02195 0.75703 0.00460 1.0A2<l6 0.75703 0.99 0.0395 18 

Blackqum Wrl~Bk 0.On59 0.77495 0.01177 0.<llQQ7 fl. 77495 0.<l9 0.0300 1A 
(IAplanrl) Woorl 0.01543 0.79862 0.00846 0.92396 0.79862 0.99 0.0345 18 

r~ed maple Wrl"'Rk n. 04 727 0.oQ7SQ O.0156? 0.<)2844 0.fi9759 0.99 0.0390 30 
\~oorl 0.033g2 0.72326 0.01472 0.89732 0.72326 0.99 0.0383 30 

Yellow-poplar Wrl~Rk 0.04350 0.71115 0.00936 1.03155 0.71115 0.99 0.0346 62 
Wood 0.03834 0.703<)3 0.00802 1.03020 0.70393 0.99 0.0348 62 

Hard Uardwoods WdP.Rk 0.03309 0.73486 0.01017 0.98455 0.73486 0.99 0.0458 347 
Wood O. 022~8 0.75831 0.00732 0.99601 0.75831 0.99 0.0520 347 

White ash WrlP.Bk 0.04012 0.710S0 0.00929 1.01546 0.71050 0.98 0.0593 52 
Wood 0.02669 0.73667 0.00686 1.01996 0.73667 0.98 0.0616 52 

Sweet birch Wd&Bk 0.04491 U.7U5l2 0.01558 0.92643 0.70S72 0.99 0.0331 21 
Wood 0.03732 0.71290 0.01520 0.90017 0.71290 0.99 U.0301 21 

nlack locust Wdll.Rk 0.02878 0.74727 0.00937 0.98133 U.74727 0.97 0.0658 18 
Wood 0.0180Q 0.77187 0.00872 0.92407 0.77187 0.98 0.0589 18 

Hickory Wrl~Rk n.02651 0.75977 0.00760 1. 011164 0.75977 0.99 0.0499 54 
Wood 0.01507 0.80356 0.00526 1.02305 0.80356 0.99 0.0513 54 

Black oak Wd~Rk 0.0260S 0.7fl146 0.0106? 0.95328 0.76146 O.99 0.0243 27 
Wood 0.01672 0.79414 0.00794 0.94946 0.79414 0.99 0.0268 27 

Chestnut oak WdJl,Rk 0.02773 0.76059 0.01082 0.95689 0.76059 0.<)9 0.0518 51 
1400rl 0.0176-' O.7M32 0.00h50 0.99076 0.7A232 0.99 0.0492 51 

North. red oak WdP.Rk 0.03440 0.73586 O'(Jl199 lJ.9,)561 0.73586 0.99 o .U311 11 
(·Iood U.0261U U.74(~41\. 0.(01)74 1l.1)5B6H 0.74844 O.':IY 0.0316 71 

Scarlet oak Wd&Bk 0.03592 0.73107 0.01253 0.95066 U.73107 0.99 0.0311 21 
Wood 0.02446 0.75654 0.00873 0.97133 0.75654 0.99 0.0327 ,/7 

White oak Wd&Bk 0.04510 U.7000a 0.00958 1.0230S 0.70008 0.99 0.0418 2H 
~Jood 0.()3h59 0.70428 f).OO703 1.04835 0.70428 0.99 0.0423 21-3 

All Species WdJl,Rk 1l.034f)3 U.73223 0.00992 0.99296 U.73223 0.99 0.0451 475 
Wood 0.U?463 0.75060 Il.rJ0750 0.99852 0.71)060 0.99 0.0512 475 

lTrees < 11.0 inches d.b.h. 

Y = a'(D2H4)b 

2Trees 2.. 1LO inches d.b.h. 

Y = a"(D2)b (H4)c 

Where: Y = component volume in cubic feet 
[) = tree rl.b.h. in inchf>s 

HI\. = t.ree height to 4-inch tor in feet 
a'. all. b. c = I1'qrf'ssion coefficit'nts 

3109 10 form 

53 



Table 19.--Regression equations for estimating green and dry weiyht of the above-stump total-tree wood 
and bark combined and wood alone for hardwood species in the Southern Appalachian Mountdins • with 
d.b.h. and saw-log merchantable height as the independent variables 

Species Weight ~~io~_ eguatioo coefficients 1 Coefficient Standard No. of 
or green of error 2 trees 

species or a b c determi natioo (SY.)() sampled 
~rou~ dr~ ( R 2) 

TOTAL-TREE WOOD AND BARK 

Soft Hardwoods Green 4~05976 1.15137 0.11698 0.95 0.0556 64 
Dry 1.86603 1.19791 0.07544 0.94 0.0648 64 

Yellow-poplar Green 3.63549 1.15471 0.14090 0.96 0.0514 38 
Dry 1.31796 1.18011 0.18123 0.97- 0.0518 38 

Hard Hard woods Green 2.98611 1.20675 0.16314 0.90 0.0728 194 
Dry 2.50064 1.17013 0.12749 0.90 0.0708 194 

White ash Green 4.12121 1.24290 -0.04067 0.87 0.0738 22 
Dry 3.48126 1.21437 -0.06425 0.86 0.0762 22 

Hickory Green 4.34712 1.18669 0.11729 0.94 0.0540 33 
Dry 3.05128 1.15651 0.13495 0.93 0.0582 33 

Black oak. Green 3.41609 1.23276 0.06840 0.97 0.0381 18 
Dry 2.73215 1.17562 0.06050 0.97 0.0386 18 

Chestnut oak Green 3.58371 1.05408 0.32267 0.93 0.0571 32 
Dry 2.48376 1.05737 0.28062 0.93 0.0575 32 

North. red oak Green 5.99037 1.10049 0.15495 0.96 0.0470 35 
Dry 3.46886 1.09854 0.15107 0.95 0.0525 35 

Scarlet oak Green 4.53057 1.21071 0.04946 0.96 0.0489 1B 
Dry 2.91232 1.19164 0.04318 0.95 0.0538 18 

White oak Green 2.35939 1.28245 0.14044 0.97 0.0430 19 
Dry 1.32111 1.26763 0.17245 0.97 0.0458 19 

All Species Green 3.35825 1.22626 0.09181 0.90 0.0754 258 
Dry 2.35086 1.24448 0.01370 0.86 0.0924 258 

Continued 
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Taole 19. --Regression equations for estimating green and dry weight of the above-stump total-tree wood 
and bark combined and wood alone for hardwood species in the Southern Appalach-ian Mountains, with 
d.h.h. and saw-log merchantable height as the independent vaMables--Continued 

Species Weight RegrP.ssion ~uation coefficients I 
or green 

species or a b c 
group dry 

TOTAL-TREE WOOD 

Soft Hard woods Green 3.24470 
Dry 1.37310 

Yellow-pofJlar Green 2.79150 
Dry 0.9965H 

Hard Hardwoods Green 2.32731 
nry 2.12789 

White ash Grepn 3.45n13 
nry 2.(H57H 

Hickory Green 3.26847 
nry 2.444AO 

Rlack oak Green 3.11513 
Ory 3. 377f)fi 

Chestnut oak Green 2.49920 
Dry 1. 72630 

North. red oak Green 4.98757 
Dry 2.97391 

Scarlet oak Green 3.73344 
Dry 2.60260 

White oak Green 1.06906 
Ory 0.93583 

All Species Green 2.65966 
Ory 1. 90465 

Where: V = component weight 10 pounrls 
n = tree d.h.h. in inchps 

1.1fi033 
1.20500 

1.16660 
1.19403 

1.20508 
1.15769 

1. 240}R 
1.22271 

1.15941 
1.13369 

1. 20511 
1.10757 

1.05608 
1.05331 

1.09466 
1.08462 

1. 2173H 
1.19230 

1. 29182 
1. 27017 

1.22734 
1. 23786 

Mh = trP.e saw-log merchantable height in feet 
a ,b ,c = regression coefficients 

2lo~h 0 form 

0.11400 
0.09655 

0.14325 
0.18713 

0.18321 
0.13923 

-0.03fi54 
-0.06896 

0.18233 
0.lR065 

0.OR1R6 
0.04619 

O.3571R 
0.32219 

0.16954 
0.16492 

0.04638 
0.02328 

0.17117 
0.213.A 

0.10322 
0.02986 

Coefficient 
of 

determi nation 
(R 2) 

0.94 
0.92 

O.<}6 
0.96 

0.911 
0.B9 

0.A7 
O.BS 

0.94 
0.92 

0.97 
0.96 

0.93 
0.93 

0.96 
0.95 

0.96 
0.94 

0.97 
0.96 

0.90 
0.84 

Standard No. of 
error 2 trees 
(Sy.x) sampled 

0.0593 64 
0.0731 64 

0.0553 38 
0.0558 38 

0.0750 194 
0.0751 194 

0.0732 22 
0.7090 22 

0.0572 33 
0.Ofi37 33 

0.0419 18 
0.0435 18 

0.0564 32 
0.0590 32 

0.0473 35 
0.0519 35 

0.0514 18 
0.05HO 18 

O.046H 19 
0.0507 19 

0.0780 258 
0.0969 258 
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Table 20.--Regression equations for estimating green and dry weight of the saw-log merchantal)lp. stem 
wood and bark combined and \'Iood alone for hard wood s!-,ecies in the Southern Appalachian Mountains. with 
d .h .h. and sa w-log rnerchantab le height dS the independent variables 

-Species-----Weight ------Rey-~~sion-eq~~fl~ coe-ffic;~~tsr ---- - -ToeTficient---Stand;l rXi---No:-Qf--
or green of error 2 trees 

species or abc determination (Sy)() sampled 
-12~ ____ dEY ___________________________________ l!!._2)~- ______ ~_ 

Soft Hard woods Green 
Ory 

Yellow-pt ,Jr Green 
Dry 

Hard Hardwoods r,reen 
Dry 

White ash Green 
Ory 

Hickory Green 
Dry 

Black oak Green 
Dry 

Chestnut oak Green 
Ory 

North. red oak Green 
Dry 

Scarlet oak Green 
Dry 

White oak Green 
Dry 

All Species Green 
Dry 

O.5596H 
O.?421.}1 

0.68901 
0.~3680 

0.42639 
0.38048 

0.37684 
0.31732 

0.58322 
0.42405 

0.49211'> 
0.46869 

0.63082 
0.4b925 

0.76656 
U.43066 

0.#)977.4 
0.45295 

0.49208 
0.27107 

0.47048 
0.33634 

SAW-LOG STEM WOOD AND BARK 

0.Q7608 
1.03375 

1.06155 
1.10009 

1.f)42;?6 
0.99659 

1.0Yl?4 
1.06H78 

1.00433 
0.96934 

1.04351 
0.9583Y 

U.45792 
0.95U93 

0.991~3 
0.99038 

0.%281 
0.92838 

1.08126 
1.05723 

1.06146 
1.07137 

0.7643<} 
U.72406 

0.5<070 
0.63576 

0.786<)<} 
0.74397 

U.68547 
0.65457 

0.76511 
0.77888 

0.74573 
0.72629 

O.H0829 
0.94403 

0.72285 
n.71939 

0.78401 
0.789Y4 

0.70438 
0.74927 

0.72104 
0.64708 

O.<}R 
0.98 

0.96 
0.96 

(l.97 
0.96 

U.99 
0.98 

O.9U 
0.98 

0.93 
0.94 

0.95 
0.92 

0.0394 
0.11531 

O.1I3H8 
0.0399 

O.01)2Y 
0.0468 

0.11449 
0.0494 

0.0303 
0.0328 

() .(1145 
() .022B 

ll.0342 
0.0344 

0.0324 
0.0374 

O.M!>!) 
0.0286 

O.OnUl 
0.0562 

0.0593 
0.0702 

64 
64 

38 
38 

194 
194 

22 
22 

33 
33 

18 
18 

32 
32 

35 
35 

lR 
18" 

19 
19 

258 
258 

Continued 



Table 20.-- Regression equations for estimatiny ~jreen and dry weight of the saw-log merchantdl) le ~'tem 
wood and bark combined and wood alone for hardwood species in the Southem Appalachian Mountains, w;th 
d.h.h. and saw-log merchantable height as the independent variables--Continued 

-Species - --- -WeFJht-- Regres;,oo __ ~uaf1Ori:=Coeffi~ents ~---Coefficie;;t--standard No~ 
or yreen of error 2 trees 

species or a b c determination (Sy.)() sampled 
_ ~~ ______ ~!.L-_________ _____________________ ~ R 2) 

SAW-LOG STEM WOOD 

Soft Hard woods Green O.51J7.93 0.9914(, 0.73096 0.98 0.0450 64 
Dry 0.20254 1.0493/j 0.7.0802 0.96 0.0621 64 

Yellow-poplar Green 0.55389 1.08099 0.58465 0.9R 0.0430 38 
Dry 0.18726 1.12510 0.61962 0.98 U.0453 38 

Hard Hardwoods Green 0.35194 1.04701 0.7Y339 0.96 0.0538 194 
Dry 0.333H1 0.99188 0.74595 0.96 0.0493 194 

I-Jhite ash Green 0.14623 1.()f3809 0.07732 0.96 0.0470 22 
Dry O.2R903 1.07233 0.64416 0.95 0.0511 22 

Hickory Green 0.46205 O.991b9 0.80794 0.99 0.0312 33 
Ory 0.34990 0.95888 0.80950 0.98 0.0366 33 

Black oak Green 0.47034 1.02642 0.74214 0.99 0.0207 18 
Ory 0.57210 0.90650 0.70112 0.97 0.0273 18 

Chestnut oak Green 0.437.31 O.ll7235 0.84074 0.98 0.0367 32 
Dry 0.30374 O.9625H 0.R0876 0.97 0.0391 32 

North. red oak Green 0.66689 0.99419 0.72204 0.98 U.0332 35 
Dry U.37474 O.98f)37 0.72305 U.98 0.0377 35 

Scarlet oak Green 0.60720 o. g7327 ().77023 0.99 0.0261 18 
Dry o .4112R O.IB365 0.76718 0.98 0.0304 18 

White oak Green 1J.37821 1.08957 0.72864 0.93 U.0618 19 
Dry 0.20442 1.05844 0.787513 0.93 0.U587 19 

All Species Green 0.40454 1.06936 0.71126 0.95 0.0619 258 
Dry 0.29232 1.07303 0.64172 0.91 0.OR03 258 

ly a(D2)b(Mh)C 

Where : Y ::: component weight in pounds 
D ::: tree d.n.h. in inches 

Mh ::: tree saw-log merchantable height in feet 
a ,b,c ::: regression coefficients 

LJoy 10 form 
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Tahle 21.--Regression equations for estimating cuhic-foot ~lul'1e of the c'lhovp-stump total-tree woorl 
and bark combined and woorl alone for hardwoorl species in the Southem Appalachian Mountains, with 
d.h.h. and saw-log merchantahle height as the indepenrlent variahles 

Species Volume Regression equation coefficients 1 Coefficient Standard No. of 
or wood & bark of error 2 trees 

species or a b c determ i nation (Sy.x) sampled 
group wood only (R 2) 

TOTAL TREE 

Soft Ha rdwoods Wrl~Bk 0.0634R 1.15377 0.16627 0.96 0.0542 64 
Woo<1 II.OS071 1.17519 0.14022 0.95 0.0593 64 

Yellow -poplar Wd&Rk 0.05911 1.09737 0.26467 0.98 0.0424 38 
Wood 0.04603 1.11422 0.25069 0.97 0.0466 38 

Hard Hardwoods WrlR.Rk 0.06694 1.17704 0.12273 0.93 0.0574 194 

I~ood 0.04642 1.19770 0.13386 0.92 0.0637 194 

White ash Wrl&Rk 0.06B7 l.l?q71 n.05813 0.91 11.0628 22 

Wood 0.04236 l.l690n 0.043Rfl O.(H 0.0610 22 

Hickory Wrl&Bk O.07QOfi 1. 2ln3H 0.04475 0.9S 0.0526 33 

Woon 0.055?? 1. 1 9934 0.10844 0.94 0.0539 33 

Black oak Wrj}tRk 0.04500 1. 24048 O. 1l~35 O.qg 0.0345 18 

Wood 0.04156 1. 21387 0.11566 0.97 O.f1379 18 

Chestnut oak 14d&Bk 0.07369 1.05046 0.26836 0.95 0.0496 32 

Wood 0.04431 1. 05971 0.31747 0.95 0.0493 32 

North. red oak Wd&Bk 0.09386 1.0952H 0.15H4~ 0.96 0.ll465 35 

Wood 0.07549 1.09058 0.17826 0.g6 0.0469 35 

Scarlet oak Wd&Bk 0.06083 1. 231H~ 0.05781 0.96 0.0475 18 

Woorl 0.04770 1.24873 0.05083 0.96 0.0491 18 

White oak Wd&Rk 0.04580 1. 26747 0.10R50 0.97 0.0390 19 

Wood 0.03026 1.29052 0.13024 0.97 0.0414 19 

All Species Wd~Bk 0.06486 1.1757R 0.13215 O.Q4 0.0565 25R 

Wood 0.04704 1.1 CJ441 0.13107 0.93 0.0023 258 

1 Y = a(D2)b(Mh)C 

Where: Y = componp.rrt: I/O lu me in cuhic fP.et 
n = t",.e rl.h.h. in ;nchps 

Mh = saw -log merchantahlp. hpight in fpet 
it .n tC = regression coefficients 

210910 form 
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Tnhle 22.--Regression p.quations for estimat.ing cuhic-foot. volume of the Claw-log merchantahle-stelll wood 
and hark comhinecf and woorl alone for harcfwood species in thp. Southem Appalachian Mountains, with 
rl.h.h. and saw-log merchantahle height as the inrlepenrlent vanahles 

Species Volume Regression equation coefficients' Coefficient Stancfard No. of 
or woocf ~ hari< of error 2 trees 

species or a h c cfeterm i nation (Sy,x) sampled 
group wood only (R 2) 

SAW-LOG STEM 

Soft Hardwoods Wd,l/,Bk 0.00780 0.99177 0.82682 0.99 0.0330 64 
I~oorl 0.00701 1. 02126 0.76649 0.99 0.0348 64 

Yellow-poplar Wd&Bk 0.01052 1.01910 0.72073 0.99 0.02H3 38 
Woocf 0.00841 1.04599 0.69141 0.99 0.0320 38 

Hard Hardwoods Wd&Bk 0.00967 1. 01633 0.73612 0.98 0.0378 194 
I~ood 0.00722 1.04258 0.73139 0.97 0.0408 194 

White ash Wd&13k 0.00507 1.10571 0.77375 0.97 0.0407 22 
Wood 0.00393 1.13881 0.74777 0.97 0.0425 22 

Hickory Wd&Rk 0.01177 1.03n84 O.nnnOn 0.9S 0.0348 33 
lJood 0.00910 1.02807 0.09683 0.98 0.0337 33 

Black oak Wcf,l/,Bk 0.00040 1. 05525 0.7A692 0.99 0.01A9 18 
Woocf 0.00616 1. 03754 0.77832 0.99 0.0214 18 

Chestnut oak Wd,l/,Rk 0.01297 0.95130 0.75417 0.97 0.03H9 32 
Woorl 0.00758 O. (}784fi 0.7QA29 0.97 0.0375 32 

North. red oak Wrl,l/,Bk 0.01156 0.99620 0.71 9HH 0.9H 0.0331 35 
Woncf 0.00983 1.0012fi O. noos 0.98 0.0337 35 

Scarlet oak Wd&Bk 0.00922 0.98666 0.79196 0.99 0.0247 18 
Wood 0.00770 1.00493 0.77708 0.99 0.0265 18 

White oak WdllrBk 0.00959 1.0717H 0.66050 0.93 0.05/8 19 
Wood 0.00723 1.09265 0.66626 0.93 0.0578 19 

All Species Wd&Bk 0.00876 1. 01407 0.76589 0.98 0.0370 258 
Wood 0.00707 1. 04112 0.73845 0.98 0.0394 258 

1 Y = a(1)2)b(Mh)c 

Where : Y = component volume in cubic feet 
I) = tree d.l'>.h. in inches 

M h = saw -log merchantah 1e height in feet 
a.h,c = regression coefficients 

210g 10 form 
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Tahle 23.--Regression coefficients for est mating ahove-stump st~m weight to a 
specified d.n.h. top diameter as a proport on of the total-stem weight for hardwood 
species in the Southern Appalachian Mounta ns 

RegreSSion equation and coefficients 1 

Species 

Green weight Dry wei ght 
a h c a b c 

WOOD AND BARK 

Soft Hardwoods 
Basswoor:l 
Blackgum (upland) 
Red mar>le 
Yellow-poplar 

Hard Hardwoods 
White (Ish 
Sweet hirch 
Hlr1ck locl/st 
Hi cknry 
Rlack oilk 
Chestnut oilk 
North. red oak 
SCilrlet. oilk 
White oak 

All Species 

~2.21340 3.69663 -4.00734 
-1.~9361 3.91R60 -4.02401 
-1.67063 4.3174U -4.55837 
-1.48733 4.07172 -4.15788 
-3.13237 3.24562 -3.77925 

-2.16093 3.80095 -4.1678R 
-0.852H6 3.25306 -3.30904 
-0.R624R 4.(431)0 -4.12990 
-1.41Q64 1.14777 -3.5~779 
-4.4fiOll 3.H41l5h -4.44415 
-4.2101R 3.91449 -4.536~6 
-2.33213 4.00430 -4.37R62 
-1.7RR53 4.05625 -4.35269 
-2.56711 3.67652 -4.17429 

-12.89794 2.66329 -4.017R4 

-2.1RI45 3.R3824 -4.18924 

-2.32156 3.64529 -3.97653 
-1.28273 3.87891 -3.97929 
-1.62090 4.27337 -4.51105 
-1.43083 4.05497 -4.12303 
-3.54839 3.17747 -3.76535 

-2.16635 3.76999 -4.13510 
-0.84279 3.28603 -3.33279 
-0.81251 4.21844 -4.08482 
-1.27900 3.33578 -3.49)Rl 
-~.4801R 3.83474 -4.43554 
-4.15164 3.R59R4 -4.49173 
-2.25fi~4 4.00092 -4.35574 
-1.90345 3.9523h -4.27185 
-2.fi5117 3.58558 -4.09877 

-12.00001 2.64614 -3.96330 

-2.19443 3.79947 -4.15151 

WOOD ONLY 

Soft Hardwoods 
Bdsswood 
Rlackgllm (upland) 
Red maple 
Yellow-poplar 

Hard Hardwoods 
l~h i te ash 
Sweet birch 
[3lack locust 
Hi ckory 
Rlack oak 
Chpstnut oak 
North. rp.d oak 
SCr1 rl et oak 
White oak 

A 11 Spec; es 

-2.14922 3.7699R -4.07255 
-1.09439 4.07301 -4.11466 
-1.45781 4.43140 -4.61952 
-1.37214 4.19926 -4.25422 
-3.16748 3.28202 -3.82586 

-2.00963 3.93252 
~0.79212 3.40027 
-0.76917 4.34999 
-1.42866 3.44696 
-4.23466 3.96634 
-3.741Rl 4.01R47 
-2.23141 4.17046 
-1.6406H 4.17440 
-2.34160 3.76911 

-1.3.82341 2.74531 

-4.27051 
-3.42870 
-4.19013 
-3.65524 
-4.54756 
-4.59B25 
-4.5305? 
-4.43072 
-4.2?934 
-4.14893 

-2.03288 3.95927 -4.28299 

-2.24102 3.72688 -4.04629 
-1.()5g~6 4.01311 -4.04160 
-1.34282 4.39292 -4.56007 
-1.33864 4.16262 -4.20601 
-3.51229 3.24724 -3.83278 

-2.05785 3.87551 -4.22144 
-0.80589 3.38150 -3.41391 
-0.72051 4.31785 -4.13646 
-1.27(152 3.42285 --3.58019 
-4.36489 3.93623 -4.52542 
-3.94567 3.93141 -4.53034 
-2.22131 4.14820 -4.50149 
-1.76424 4.05667 -4.34109 
-2.49q44 3.fi4618 -4.13742 

-12.R3857 2.72014 -4.08425 

-2.06850 3.90215 -4.23251 

1Where: YR = stem weight to top d.o.h./tntal-stem weight r~tio 
d = stpm specified top d.o.h. in inches 
n = tree rlinlnptpr at hreast height in inche's 

a,h,c regreSSion coefficients 
e = 2.71R28 (base of log E) 



Tahle 24.--Regression coefficients for estimating ~hovp-stump stem volume to ~ 
specified d.o.h. top diameter as a proportion of the total-stem volume for hardwood 
species in the Southern Appal<lchian Mountains 

Regression equation and coefficients' 

Species 

Wood and hark Wood only 
a h c d c 

Soft Hardwoods -2.65041 3.63613 -4.02198 -2.49527 3.75217 -4.11106 

Basswood -1.~7495 3.R3251 -4.01512 -1.44150 3.94456 -4.09578 

Blackgum (upland) -3.118RR 4.50575 -4.98933 -3.00702 4.60007 -5.08323 

Red map le -1.64317 3.97988 -4.10493 -1.5640~ 4.0795U -4.18514 

Yellow-poplar -4.18242 3.20385 -3.86194 -3.93057 3.33593 -3.96294 

Hard Hardwoods -2.11609 3.69565 -4.06590 -2.01927 3.85912 -4.20784 

White ash -0.8348R 3.28203 -3.33403 -0.A111A 3.41128 -3.45707 

Sweet bi rch -0.54R68 4.13144 -3.86409 -0.47153 4.25228 -3.92355 

Black locust -1.33357 3.33736 -3.51539 -1.72742 3.92136 -4.14425 

Hi (kory -4.10024 3.76795 -4.35556 -3.74791 3.90765 -4.4596? 

Black oak -4.24857 3.92307 -4.55072 -3.86927 4.03853 -4.63239 

Chestnut oak -1.R9796 3.77009 -4.07300 -1.RI0R8 3.92867 -4.21943 

North. red oak -2.0R619 3.9387R -4.30635 -1.97257 4.04188 -4.38210 

Scarlet oak -2.72820 3.63031 -4.15933 -2.77208 3.93948 -4.44871 

White oak -13.81307 2.63083 -4.00315 -14.82177 2.71406 -4.13623 

All Species -2.29927 3.76224 -4.14072 -2.18185 3.9U966 -4.26572 

stem volume to top d.o.b./total-stem volume ratio 

d stem specified top d.o.b. in inches 

o tree diameter at hreast height in inches 

a,h,c regression coefficients 

e = 2.71828 (hase of loq E) 
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Tabl~ 25.--Regrpssion coefficients for estimating stem weight to a specified d.o.h. top 
diameter as a proportion of the saw-log stem weight for hardwood species in the 
Southern Appalachian Mountains 

Ratio equation and co~fficipntsl 

Sp~cies 

Green weight. Ory wei ght 
a h c a h c 

woon ANO BARK 

Soft Hardwoo~s 
Yellow-poplar 

Hard Hardwoods 
White ash 
Hi ckory 
Block oak 
Chestnut oak 
North. red oak 
Scarlet oak 
White oak 

All Speci es 

Soft Hardwoods 
YAllow-poplar 

Hard Hardwoods 
White ash 
Rlack oak 
Hi ckory 
Chestnut oak 
NfJrth. reef o(lk 
Scarlet oak 
Hhite oak 

All Species 

20.03667 -1.15011 n.3073R 
10.22R22 -0.9R536 0.36914 

21.A30Q4 -1.20030 
7.59195 -0.84256 
5.620~4 -0.78282 
8.59159 -0.96498 

10.16324 -1.02615 
11.43588 -1.07021 
13.89580 -1.14183 
9.77724 -1.03753 

0.34703 
0.34097 
0.336fi9 
0.34859 
0.34438 
0.33698 
0.33685 
0.24075 

22.10956 -1.19R42 0.33093 

WOOD ONLY 

19.97709 -1.15553 0.30428 
9.93078 -0.98459 0.36906 

22.56773 -1.21533 
7.64692 -0.RS097 
R.45354 -0.96445 
5.58002 -0.78519 

10.71RO) -1.05121 
11.?0075 -1.06R46 
13.44225 -1.13557 
9.93996 -1.04R79 

0.34214 
0.33715 
n.3465Q 
0.33356 
0.139?tl 
0.334B5 
0.33509 
0.24099 

22.54655 -1.20977 0.32670 

22.65502 -1.17892 0.30687 
13.88862 -1.05701 0.35508 

22.05487 -1.19924 
9.74167 -0.91132 
6.31538 -0.81008 

10.22071 -1.00848 
11.77550 -1.06016 
12.89204 -1.09324 
16.33739 -1.18006 
11.57127 -1.07768 

0.35256 
0.33776 
0.34761 
0.36275 
0.35889 
0.35282 
0.35211 
0.24979 

23.34055 -1.20928 0.33401 

22.66578 -1.18538 0.30423 
13.76196 -1.06203 0.35548 

21.93119 -1.20369 
9.741H6 -0.91666 
R.46q65 -0.96165 
5.fi41fi6 -0.7R507 

10.71403 -1.04734 
10.986H9 -1.05719 
13.5H7R7 -1.13547 
9.7849q -1.03963 

0.34429 
0.33500 
0.34694 
0.33487 
0.34011 
0.33593 
0.33509 
0.24026 

23.13192 -1.21400 0.32RO? 

YR ratio of stem weight or volume to top d.o.h. to saw-log stem 

Mh saw-log merchantable height in feet 

d = specified top diameter in inches 

o = tree diameter at hreast height in inches 

.78 = constant based on average form class 

a,h,c =, regreSSion coefficients 

e = base of natural log 



Table 26.--Regression coefficients for estimating stern volume to a specified d.o.h. top 
diameter as a proportion of the saw-log stem volume for hardwood species in the 
Southern Appalachian Mountains 

Ratio eguation and coefficients! 

Species 

Woof! anrl bark 
a h c 

S9ft Hardwoods 17.02169 -1.10696 0.3042Q 

Ye 11 ow-pop 1 iIr 9.53972 -0.97107 0.36947 

Hard Hardwoods 18.34030 -1.IS240 0.34627 

White ash 6.19949 -0.78674 0.33896 

Hi ckory 4.46825 -0.72269 0.33443 

Black oak 7.13860 -O.915~0 0.34770 

Chestnut oak 7.9R372 -0.95562 0.34672 

North. rerl oak 9.7U538 -1.02782 0.33574 

Scarlet oak 12.08963 -1.10806 0.33484 

White oak 8.12968 -0.98631 0.23765 

All Species 18.67262 -1.15229 0.32937 

Woon on,1y 
a h c 

16.72438 -1.10R~5 0.3006R 

IH.n9832 -1.16454 0.340~3 

6.14057 -0.79208 0.33351 

4.25711 -0.71497 0.33028 

6.68841 -0.90165 0.34567 

8.181?S -0.97506 0.34032 

9.06390 -1.0135H 0.33344 

11.1772U -1.09039 0.33229 

7.84004 -0.98376 O.2373() 

18.84524 -1.16148 0.32498 

YR ratio of stem weight or volume to top rl.o.h. to saw-log stem 

Mh saw-log merchantable height in feet 

rl specifierl top rliameter in inches 

n tree diameter at hreast height in inches 

.78 constant haserl on average form class 

a,b,c regression coefficients 

e :: hase of natural log 
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Clark, Alexander, III; Schroeder, James G. 
Weight, volume, and physical properties of major hardwood species 
in the Sout~ern Appalachian Mountains. Res. Pap. SE-253. Asheville, 
NC: U.S. Department of Agriculture, Forest Service, Southeastern 
Forest Experiment Station; 1985. 63 pp. 

The weight, volume, and physical properties of trees 1 to 20 inches 
d.h.h. were determined for basswood, blackgum (upland), red maple, 
yellow-poplar, white oak, sweet birch, black locust, hickory, black oak, 
chestnut oak, northern red oak, scarlet oak, and white oak in the 
Southern Appalachian Mountains. Hard hardwoods, soft hardwoods, and 
inrlividual species equations are presented for predicting green and dry 
weight and green volume of the total tree above-stump and its components 
by using d.h.h. and total height, d.b.h. and height to a 4-inch top, 
d.h.h. and saw-log merchantahle height, and d.b.h. alone. Average 
specific gravity, moisture content, and weight per cubic foot of wood, 
hark, and wood and hark combined are presented for each species by tree 
size class and component. Bark percentage is also presented for each 
species by tree size class and component. 

Keywords: Biomass, equations, specific gravity, moisture content, 
bark percentage, weight per cubic foot. 

Clark, Alexander, III; Schroeder, James G. 
Weight, volume, and physical properties of major hardwood species 
in the Southern Appalachian Mountains. Res. Pap. SE-253. Asheville, 
NC: U.S. Department of Agriculture, Forest Service, Sout~eastern 
Forest Experiment Station; 1985. 63 pp. 

The weight, volume, and physical properties of trees 1 to 20 inches 
d.b.h. were determined for basswood, blackgum (upland), red maple, 
yellow-poplar, white oak. sweet birch. black locust. hickory. black oak, 
chestnut oak, northern red oak, scarlet oak, and white oak in the 
Southern Appalachian Mountains. Hard hardwoods, soft hardwoods, and 
individual species eq'lations are presented for predicting green and dry 
weight and green volume of the total tre~ ahove-stump and its components 
hy using d.h.h. and total height, d.h.h. and height to a 4-inch top, 
d.b.h. and saw-log merchantahle height, and n.h.h. alone. Average 
specific gravity, moisture content, and weight per cubic foot .of wood, 
hark, and wood and hark co~bined are presented for each species by tree 
size class and component. Rark percentage is also presented for each 
species by tree size class and component. 

Keywords: Biomass, equations, specific gravity, moisture content, 
bark percentage, weight per cubic foot. 
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