
- v 

United States 
Depar tment  of  
Agr icu l ture  FOREST STATISTICS 

for - 

FOREST SERVICE 

Resource Bulletin SOUTH CAROLINA. 

Raymond M. Sheff ie ld 



FOREWORD 

This report highlights the principal findings of the fifth inventory of South Carolina's forests. 
Fieldwork began in April 1977 and was completed in August 1978. Four previous statewide 
inventories, completed in 1936, 1947, 19.58, and 1968, provide statistics for measuring changes and 
trends over the past 42 years. The primary emphasis in this report is on the changes and trends 
since 1968. Previously reported figures have been adjusted to provide the best estimate ofchange. 

Renewable Resources Evaluation (formerly Forest Survey) is authorized by the Forest and 
Rangeland Renewable Resources Research Act of 1978. The inventory is a continuing, nation- 
wide undertaking by the regional experiment stations of the Forest Service. USDA. In Florida. 
Georgia, North Carolina, South Carolina, and Virginia, Renewable Resources Evaluation is 
administered through the Southeastern Fol-est Experiment Station, with headquarters in Ashe- 
ville, North Carolina. The primary objective of the survey is to periodically inventory and 
evaluate the forest and related resources. These inventories provide information on the extent and 
condition of forest lands, volume of timber, and rates of tirnbel- gl-owth and removals. These 
evaluations help provide a basis for the forniulntion of forest policies and progl-am\ and for the 
orderly development and use of the [resources. 

Reports for each of the three survey units in  South Carolina, USDA Forest Service Resource 
Bulletins SE-45. SE-47, and SE-49, have been issued (01- the Piedmont. Northern Coastal Plain 
and Southern Coastal Plain, respectively. Two in-depth, analytical State reports. one dealing 
solely with timber and the second with all forest-related resoul-ces, should he available in  early 
1980. 

The Southeastern Station gratefully acknowledges the cooperation of the South Carolina Com- 
mission of Forestry. Appreciation is also expressed for the excellent cooper;ition of uther public 
agencies, forest industry, and private landowners in  providing information and access ti) the 
sample locations. 

. JOE  P. A l c C L L t t t  
Project  Leader 

Southet~stern Forest Esperin~et~t Stiltior~ 

Asl~euille, North Corolirlc7 
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COUNTY TABLES 

1, Area, by land =lass - - - - - - - - - - - - - - . - - - -. . - - - - - 
2. Area of commercial forest  land. by ownership class - - - - - - - - - 
3 .  Area of commercial forest  land, by forest-type group - - - - - - - - 
4. Area of commercial forest  land, by stand-size c lass  - - - - - - - - - 
5. Area of commercial forest  land, by si te class - - - - - - - - - - - - 
6.  Area of commercial forest  land, by stocking classes of 

growing.stock trees .-.---.-.-............... 
7 .  Volume of sawtimber and growing stock on commercial 

forest  land, by species group - - - - - - - - - - - - - - - - - - - - 
8. Net annual growth of sawtimber and growing stock on 

commercial forest land, by species group - - - - - - - - - - - - - 
9. Annual removals of sawtimber and growing stock on 

commercial fores t  iand, by species group - - - - - - - - - - - - - 

STATE TABLES 

Area of commercial forest  land, by fores t  type and 
=lass ........................... 

Area of commercial fores t  land, by ownership and 
stocking classes of growing-stock t r e e s -  - - - - - - - - - - - - - - 

Volume of timber an commercial fores t  land, by c lass  
and species group - - - - - - - - - - - - - - - - - - - - - - - - - - 

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

Volume of al l  live trees on commercial  forest  land, by 
species and diameter class - - - - - - - - - - - - - - - - - - - - - 

Volume of growing stock on commercial fores t  land, by 
species and diameter class - - - - - - - - - - - - - - - - - - - - - 

Volume of sawtimber on commercial fores t  land, by 
species and diameter c lass  - - - - - - - - - - - - - - - - - - - - - 

Net annual growth and removals of growing stock on 
commercial forest  land. by species - - - - - - - - - - - - - - - - - 

Net annual growth and removals of sawtimber on commercial 
forest land, by species .--------.............. 

Mortality of growing stock and sawtimber on commercial 
forest land by species - - - - - - - - - - - - - - - - - - - - - - - 

Volume of al l  live trees and growing stock on commercial 
forest  land, by ownership c lass  and species group - - - - - - - - - 

Volume of sawtimber on commercial fores t  land. by 
ownership class and species group - - - - - - - - - - - - - - - - - 

Net annual growth and removals of growing stock on commercial 
forest  land. by ownership class and species group - - - - - - - - - 

Net annual growth and removals of sawtimber on commercial 
fores t  land, by ownership class and species group - - - - - - - - - 

Average net volume per ac re  of sawtimber, growing stock, and 
other live timber on commercial fores t  land, by ownership 
class,  major forest  type, and species group - - - - - - - - - - - - - 

Land ares, by clsss, major fores t  t y p e ,  and survey 
date ............................ 

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

Since the fourth inventory of South Carolina's forest resources was completed in 196% 

area of commercial forest land has increased by 76,000 acres, or less than I percent. 
Increases occurred in the Northern Coastal Plain and Piedmont Survey Units. Statewide, over 
37 1,000 acres were added to the commercial forest-land base, while 295,000 acres were diverted to 
other land uses. Almost 42 percent of the diversions was to agricultural uses, over 40 percent to 
urban and other, and the remaining 18 percent to water and noncommercial forest. Commercial 
forests now occupy 12.5 million acres, or 65 percent of South Carolina's total land area. 

miscellaneous private, corporate owners have increased their holdings by nearly 945,000 
acres. This increase resulted from a shift of acres from farmers and miscellaneous private 
individuals, who collectively own 63 percent of the commercial forests. Forest industries have 
increased their fee-simple holdings by 195,000 acres, or by 10 percent. Nearly 9 percent of the 
commercial forest area is publicly owned, about the same as in 1968. 

one half of the commercial forest acreage has been treated or significantly disturbed. 
Over 2.0 million acres were harvested, while 1.9 million acres experienced intermediate cutting. 
Altogether, about 568,000 acres of harvested, site prepared, and idle land were artificially 
regenerated. About 70 percent of this artificial regeneration was on lands owned or leased by 
forest industry. Disease, fire, insects, weather, and other natural destructive agents have caused 
significant damage to forests on more than 941,000 acres. 

acreage occupied by pine ft)rest typc5 has increased by 81.lNH) acre\. or b! I .  pcrcent. 
Almost all the increase occurred in the two Coastal Pla~n Survey Units. Loblolly pine types now 
occupy 3.4 million acres, up by 17 percent. The other major pine types and the oak-pine type 
declined in acreage. Relatively undisturbed stands or stands experiencing natural disturbances 
accounted for 42 percent of the increase in pine types, while forestry practices accounted for 
nearly 40 percent. Acreage added to commercial forest through natural reversions on nonforest 
lands contributed the remaining 18 percent. In contrast to the net increase in pine types, over 42 
percent of all pine types harvested since the fourth survey are now classified as oak-pine or 
hardwood types. 

average basal area of all live trees 5.0 inches d.b.h. and larger has increased from 57 to 7 1 
square feet per acre of commercial forest land.Rough and rotten trees make up 15 percent of the 
basal-area stocking. Stands classified as fully stocked with growing-stock trees comprise 35 
percent of all commercial forests, up from 17 percent in 1968. Nonstocked and poorly stocked 
forest acres total 2.4 million acres, down from 3.5 million acres in 1968. The number of softwood 
saplings has declined by 20 percent, while the number of hardwood saplings has increased by 4 
percent. 

volume of softwood growing stock has increased from 6.7 to 8.9 billion cubic feet, or by 
33 Dercent. Lobiollv oine accounted for nearlv 73 Dercent of the increase and now makes UD 60 - ~ .~ ~~ - , r ~ ~~~~~ ~~ ~ , . 
percent of the softwood inventory. Volume of shortleaf pine, the second-leading softwood 
species, increased by 12 percent, while the volume of longleafpine, the third-leading species, was 
essentially unchanged. Slash pine ranks fourth in abundance and increased in volume by 148 
percent. The softwood-volume increase occurred across all diameter classes, but the increase in 



the 6-inch class was noticeably less than in larger diameters. The current inventory of softwood 
growing stock includes 3 1.3 billion board feet of sawtimber, an increase of 37 percent. 

volume of hardwood growing stock has increased from 6.6 to 8.3 billion cubic feet, o r  by 
25 oercent. Sweeteum. tuoelo. blackeum. and a varietv of red oak s ~ e c i e s  make uo 59 oercent of - - . . 
the hardwood inventory and accounted for 57 percent of the increase. Yellow-poplar made the 
largest percentage gain, increasing by 51 percent. Substantial gains occurred across the entire 
range of diameter classes. The current inventory of hardwood growing stock includes 24.2 billion 
board feet of sawtimber, up by 28 percent. 

net annual growth of growing stock averaged 77 cubic feet per acre of commercial forest 
land and totaled 963 million cubic feet. This growth rate-a record high for any State in the South- 
east-is attributed to the rapid development of young pine stands established on retired cropland 
between 1940 and the early sixties. Softwood net growth exceeded removals by 71 percent, while 
hardwood net growth exceeded removals by 155 percent. By ownership, 10 percent of the net 
growth occurred on publicly owned lands, 18 percent on forest industry lands, 34 percent on 
farmer-owned woodlands, and the remaining 38 percent on miscellaneous private ownerships. 
Total net annual growth of growing stock included 3.5 billion board feet of sawtimber. 

annual removals of growing stock totaled 496millioncubic feet and included 1.8 billion 
board feet of sawtimber. Softwood growing-stock removals increased by 25 percent since the 
fourth survey, but hardwood removals declined by 12 percent. By ownership, 10 percent of the 
removals was from public forests, 25 percent from forest industry lands, 31 percent from 
farmer-owned lands, and 34 percent from miscellaneous private forests. Softwoods provide a 
disproportionate share of the growing-stock removals. Softwoods make up 52 percent of the 
inventory and 64 percent of the net growth, but provide 73 percent of the removals. 

mortality of growing stock totaled 1 12 million cubic feet and included 3 13 million board 
feet of sawtimber. Softwoods accounted for 63 percent of the mortality. The leading identifiable 
causes of death were insects, suppression, disease, and weather. Total mortality of growing stock 
reduced gross growth by 10 percent. 



HOW THE INVENTORY IS MADE 

The method of the inventory is a sampling procedure designed to provide reliable statistics 
primarily at the State and Survey Unit levels. Individual county statistics are presented so that 
any combination of counties may be added together until a total is large enough to meet the desired 
degree of reliability. Procedures were as follows: 

1. Initial estimates of forest and nonforest areas were based on the classification of 67,524 
sample clusters systematically spaced on the latest aerial photographs available. A subsample of 
6,466 of the 16-point clusters was ground checked, and a linear regression was fitted to the data to 
develop the relationship between the photo and ground classification of the subsample. This 
procedure provides a means for adjusting the initial estimates of area for change in land use since 
date of photography and for photo misclassifications. 

2. Estimates of timber volume and forest classifications were based on measurements 
recorded at 4,038 ground sample locations systematically distributed within the forest land. A 
10-point cluster of plots, measured with a basal-area factor of 37.5 square feet per acre, was 
established on an acre at each of these sample locations. Trees less than 5 inches d.b.h. were 
tallied on a portion of the fixed-radius plots around the point centers. 

3. Equations prepared from detailed measurements collected on standing trees in South 
Carolina, and similar measurements taken throughout the Southeast, were used to compute the 
volume of individual tally trees. A mirror caliper and sectional aluminum poles were used to 
obtain the additional measurements on these standing trees required to construct volume equa- 
tions. 

4. Felled trees were measured at 93 active cutting operations. These data will be pooled 
with similar measurements taken in the State to supplement the standing-tree-volume study and to 
generate utilization factors for product and species groups that will be analyzedat the State level. 

5. Estimates of growth, removals, and mortality were determined from the remeasurement 
of 4,231 permanent sample plots which were established in the fourth survey. 

6. Ownership information was collected from correspondence, public records, and local 
contacts. In those counties where the sample missed a particular ownership class, temporary 
sample plots were added on these lands. 

7. All field data were sent to Asheville for editing and were punched into cards and stored 
for machine computing, sorting, and tabulation. Final estimates were based on statistical sum- 
maries of the data. 



RELIABILITY OF THE DATA 

Statistical analysis of these data indicates the following sampling errors in terms of one standard 
error (two times out of three): 

Percenl 

..................................... Per million acres of commercial forest land 0.95 
............................................ Per billion cubic feet of growing stock 5.50 

...................................... Per billion cubic feet of net annual growth 1.32 
........................................ Per billion cubic feet of annual removals 2.40 



SAM'/ /NG ERROR3 FOR COUN/N/Y AND U N / /  TOTAL S, ' /N  TIKMS Of 
ONE STANDARD ERROR 

A B B E V  I  L L E  
A  I K E N  
A L L E N D A L E  
A N D E R S O N  
B A M B E R G  
B A R N W E L L  
B E A U F O R T  
B E R K E L E Y  
C A L H O U N  
C H A R L E S T O N  
C H E R O K E E  
C H E S T E R  
C H E S T E R F I E L D  
C L A R E N D O N  
C O L L E T O N  
D A R L I N G T O N  
D l  L L O N  
D O R C H E S T E R  
E D G E F  I  E L D  
F A  I R F  l  E L D  
F L O R E N C E  
G E O R G E T O W N  
G R E E N V I L L E  
G R E E N W O O D  
H A M P T O N  
H O R R Y  
J A S P E R  
K E R S H A W  
L A N C A S T E R  
L A U R E N S  
L E E  
L E X I N G T O N  
M C C O R M  l C K  
M A R  l  O N  
M A R L B O R O  
N E W B E R R Y  
O C O N E E  
O R A N G E B U R G  
P  l C K E N S  
R  l  C H L A N D  
S A L U D A  
S P A R T A N B U R G  
S U M T E R  
U N  l  O N  
W I L L I A M S B U R G  
Y O R K  

C O U N T Y  

U N l  T  T O T A L  0 . 2 7  1 .35 1 . 3 2  3 . 3 6  
' S A M P L I N G  E R R O R  O F  B R E A K D O W N S  O F  C O U N T Y  A N D  U N I T  T O T A L S  

M A Y  B E  C O M P U T E D  W I T H  T H E  F O L L O W I N G  F O R M U L A :  

E = 
L S E  1 J( S P E C  I F  I E D  V O L U M E  OR A R E m  

JIVOLUME O R  A R E A  T O T A L  I N  O U E S T O N I  

. - - - -  
- SAMPL /NG EKKOK' - - - - - - 

C O M M E R C I A L  
A R E A  

W H E R E :  E = S A M P L I N G  E R R O R  O F  T H E  V O L U M E  O R  A R E A  T O r A L  I N  
O U E S T  I O N .  

S E  = S P E C I F I E D  S A M P L I N G  E R R O R  I N  T A B L E .  

' B Y  R A N D O M - S A M P L I N G  F O R M U L A  i I N  P E R C E N T  I .  

C U B I C - F O O T  V O L U M E  O F  G R O W I N G  S T O C K  

I N V E N T O R Y  I G R O W T H  R E M O V A L S  



Acceptable trees.--Growing-stock t r e e s  of commercial species t h a t  meet 
specified standards of s i ze  and qual i ty ,  but not qualifying as  desirable 
t r e e s .  

Basal area.--The area i n  square feet  of the  cross section a t  breast  height 
of a s ingle  t r e e  or  of a l l  the  t r e e s  i n  a stand, usually expressed a s  
square f ee t  of basal  area  per acre. 

Commercial fo res t  land.--Forest land producing o r  capable of producing 
crops of i ndus t r i a l  wood a n d  not withdrawn from timber u t i l i za t ion .  

Commercial species.--Tree species presently or  prospectively sui table  for  
i ndus t r i a l  wood products. 

Cropland.--Land under cul t ivat ion within t he  past  24 months, including 
orchards and land i n  soil-improving crops, but excluding land cul t ivated 
i n  developing improved pasture. Also includes i d l e  farmland. 

Desirable trees.--Growing-stock t r e e s  of commercial species having no 
serious defects in qua l i ty  l imit ing present o r  prospective use for timber 
products, of r e l a t i ve ly  high vigor, and containing no pathogens t h a t  may 
r e s u l t  i n  death o r  serious deter iorat ion before ro ta t ion  age. 

Diameter class.--A c lass i f ica t ion  of t r e e s  based on diameter outside bark, 
measured a t  breast  height (4+ f ee t  above the  ground). D.b.h. i s  the  com- 
mon abbreviation f o r  "diameter a t  breast  height." Two-inch-diameter 
c lasses  a r e  commonly used in Forest Survey, with the even inch the approx- 
imate midpoint for  a c lass .  For example, the  6-inch c lass  includes t r e e s  
5.0 through 6.9 inches d.b.h., inclusive.  

=.--Either a place operated a s  a uni t  of 10  o r  more acres from which 
the  s a l e  of agr icu l tura l  products t o t a l ed  $50 or  more annually, o r  a 
place operated as  a u n i t  of l e s s  than 10  acres from which the sa le  of 
ag r i cu l tu ra l  products for  t he  year amounted t o  a t  l e a s t  $250. 

Farm operator.--A person who operates a farm, e i t he r  doing the work him- 
s e l f  o r  d i r ec t ly  supervising the  work. 

Farmer-owned lands.--lands owned by farm operators. 

Forest industry lands.--lands owned by companies or  individuals operating 
wood-us ing plants  . 
Forest land.--Land a t  l e a s t  16.7 percent stocked by fores t  t r e e s  of any 
s ize ,  o r  formerly having had such t r e e  cover, and not current ly  developed 
for  nonforest use. 



Forest type.--A c lass i f ica t ion  of forest  land based upon the species 
forming a p l u r a l i t y  of l ive- t ree  stocking. 

Longleaf-slash pine.--Forests in which longleaf or  s lash pine, singly 
or  i n  combination, comprises a p l u r a l i t y  of the  stocking. (Common 
associates include oak, hickory, and gum.) 

Loblolly-shortleaf pine.--Forests i n  which lob lo l ly  pine, shortleaf 
pine, o r  other southern yellow pines, except longleaf or s lash pine, 
singly or  i n  combination, comprise a p l u r a l i t y  of the stocking. 
(Common associates include oak, hickory, and gum.) 

Oak-pine. --Forests i n  which hardwoods (usually upland oaks ) comprise 
a p lu ra l i t y  of the  stocking but i n  which pines comprise 25 t o  50 
percent of the  stocking. (common associates include gum, hickory, and 
yellow-poplar . ) 
Oak-hickory.--Forests i n  which upland oaks o r  hickory, s ingly o r  i n  
combination, comprise a p lu ra l i t y  of t h e  stocking, except where pines 
comprise 25 t o  50 percent, i n  which case t he  stand would be c l a s s i f i ed  
oak-pine. (common associates include yellow-poplar, elm, maple, and 
black walnut. ) 

Oak-gum-cypress.--Bottomland fores t s  i n  which tupelo, blackgum, sweet- 
gum, oaks, o r  southern cypress, s ingly o r  i n  combination, comprises a 
p l u r a l i t y  of t he  stocking, except where pines comprise 25 t o  50 per- 
cent, i n  which case the stand would be c l a s s i f i ed  oak-pine. (common 
associates include cottonwood, willow, ash, elm, hackberry, and maple.) 

Elm-ash-cottonwood.--Forests in which elm, ash, o r  cottonwood, s ingly 
or  i n  combination, comprises a p l u r a l i t y  of t he  stocking. (common 
associates include willow, sycamore, beech, and maple.) 

Gross growth.--Annual increase i n  net  volume of t r e e s  i n  the  absence of 
cu t t ing  and mortali ty.  

Growing-stock trees.--Live t r e e s  of commercial species qualifying a s  de- 
s i r ab l e  or  acceptable t r ee s .  

Growing-stock volume.--Net volume in cubic f e e t  of growing-stock t r e e s  
5.0 inches d.b.h. and over from a 1-foot stump t o  a minimum 4.0-inch 
top  diameter outside bark of the  cen t ra l  stem, o r  t o  the  point where the 
cen t ra l  stem breaks into  limbs. (Net volume i n  primary forks i s  in -  
cluded. ) 

Hardwoods.--Dicotyledonous t r ee s ,  usually broad-leaved and deciduous. 

Soft hardwoods.--Soft-textured hardwoods such as  boxelder, red and 
s i l v e r  maple, buckeye, hackberry, loblolly-bay, s i l ve rbe l l  ( i n  mountains ), 
butternut,  sweetgum, yellow-poplar, cucumbertree, magnolia, sweetbay, 
water tupelo, blackgum, sycamore, cottonwood, black cherry, willow, 
basswood, and elm. 



Hard hardwoods.--Hard-textwed hardwoods such as Florida and sugar 
maple, birch, hickory, dogwood, persimmon (forest grown), beech, ash, 
honeylocust, holly, black walnut, mulberry, all commercial oaks, and 
black locust. 

Idle farmland.--Includes former croplands, orchards, improved pastures 
and farm sites not tended within the past 2 years, and presently less 
than 16.7 percent stocked with trees. 

Inproved pascure.--Lm? c.xrently improved for grazing by cultivation, 
seeding, irrLgation, or :learing of trees or bryush. 

Industrial wood.--All roundwood products except fuelwood. 

Land area.--The area of dry land and land temporarily or partly covered 
by water such as marshes, swamps, and river flood plains (omitting tidal 
flats below mean high tide); streams, sloughs, estuaries, and canals less 
than 118 of a statute mile in width; and lakes, reservoirs, and ponds 
less than 40 acres in area. 

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

Miscellaneous Federal lands.--Federal lands other than National Forests, 
lands administered by the Bureau of Land Management, and Indian lands. 

Miscellaneous private lands - corporate.--Lands owned by private corpora- 
tions other than forest industry. 

Miscellaneous private lands - individual.--Privately owned lands other 
than forest-industry, farmer-owned, or corporate lands. 

Mortality.--Number or sound-wood volume of live trees dying from natural 
causes during a specified period. 

National Forest land.--Federal lands which have been legally designated 
as National Forests or purchase units, and other lands under the adminis- 
tration of the Forest Service, including experimental areas and Bankhead- 
Jones Title I11 lands. 

Net annual growth.--The increase in volume for a specific year. 

Net volume.--Gross volume less deductions for rot, sweep, or other defect 
affecting use for timber products. 

Noncommercial forest land.--(a) Unproductive forest land incapable of 
yielding crops of industrial wood because of adverse site conditions, and 
(b ) productive-reserved forest land. 

Noncommercial species.--Tree species of typically small size, poor form, 
or inferior quality which normally do not develop into trees suitable for 
industrial wood products. 


























































