


This  report represents the principal f indings of  the four th  Forest Survey o f  South Carolina's 
t imber  resource. The  survey was started in  August  1966 and completed i n  July 1968. Findings o f  
t he  three previous surveys, completed in 1936, 1947, and 1958, provide the basis for m ~ a s u r i n g  
changes that have occurred and trends that have d x e l o p e d  over the past 32 years. However, in  this 
report, the pr imary emphasis is on the changes and trends that have taken place since the last survey. 

Mo re  detailed breakdowns o f  these data, including many county tables, are found in  three Sur- 
vey U n i t  reports issued as the Survey progressed through the State. Copies o f  these reports are avail- 
able f r om  the Southeastern Forest Experiment Station. 

T h e  South Carolina Survey is part  o f  the nationwide effort, authorized by  Congress in the 
McSweeney-McNary Forest Research A c t  o f  1928, t o  mainta in  a current inventory o f  the Nation's 
t imber  supply. T h e  general objective is t o  inventory periodically the forest lands, their  extent, con- 
dition, and volume of  timber, and t o  ascertain rates o f  forest growth and depletion. The regional 
experiment stations of  the Forest Service, U.S.D.A., conduct periodic surveys t o  keep the information 
u p  t o  date to provide a sound basis for the formulat ion o f  forest policies and programs. 

T h e  combined efforts o f  many people have gone in to  the Forest Survey in  South Carolina. Ap-  
preciation is expressed t o  all Station personnel who participated in the f ie ld  and off ice work. The 
Southeastern Station also wishes to acknowledge t he  cooperation and assistance o f  the South Carolina 
State Commission o f  Forestry and Clemson Universi ty Extension Service, particularly for their  survey 
o f  t imber  products output, which provided addit ional information for this report. 

Joe P. McClure, Project Leader o f  the Forest Survey i n  the Southeast, planned and coordinated 
the various phases of  the Survey. Noel D. Cost was in charge o f  data collection. W i l l i am  H .  B. Haines 
was i n  charge o f  t he  computations and also supervised t he  preparation and interpretation o f  aerial 
photographs. Richard L. We l ch  was responsible for compi l ing t imber  removal and mortal i ty infor- 
mat ion. Herbert A .  Knight was in charge of  analysis and repor t ing  John D. Nesbit  supervised the 
col lect ion o f  al l  f ie ld  data, and Thomas R. Bellamy was responsible for the special studies on volume, 
ownership, and ut i l izat ion. 

T h e  discussion o f  other recognized forest values in South Carolina-water, f ish and wildlife, 
and recreation-is beyond the scope o f  this report. T h e  purpose of  this publ icat ion is to appraise the 
t imber  situation. 

W A L T O N  R. SMITH,  Assistant Director 
Watershed, Uti l ization, Resources, 
and Marke t ing  Research 

The  authors wish to express their  thanks t o  the South Caro- 

lina State Commission o f  Forestry for  providing the cover 

photograph and the illustrations on pages 2, 13, and 18. 
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growing-stock t imber increased f rom 10.3 t o  about 12.2 bil- 
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A fourth Forest  Survey in South Carolina shows substantial 
improvement in most of the vital components of the t imber  
resource between 1958 and 1968. Area of commercial  forest  
land increased from 11.9 to 12.4 million acres ,  o r  4 percent, 
a s  the result  of an extensive t r e e  planting effort  and the nat- 
u ra l  reversion of idle agricultural lands to  fores t .  Volume of 
growing-stock timber increased f rom 10.3 to  about 12.2 bil- 
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48 percent. An upward trend in annual wood requirements. 
however, s t r esses  the need for accelerated efforts to increase  
timber growth in South Carolina. 
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High l igh ts  

Since the third Forest Survey in South Caro- 
lina was completed in 1958- 

-area of commercial forest has increased 
from 11.9 to 12.4 million acres, a gain of 4 per- 
cent. Almost two-thirds of this gain occurred in 
the Piedmont, where the reversion of former 
agricultural lands to forest is especially notice- 
able. Most of the remaining increase occurred 
in the Southern Coastal Plain, where a large 
share of the tree planting effort in South Caro- 
lina has been concentrated. In the Northern 
Coastal Plain, loss of commercial forest land 
to other uses just about offset gains. 

-area of commercial forest owned by farm 
operators has decreased from 6.8 to 5.0 million 
acres, or 27 percent. This decline in farmer- 
owned forest land was most evidept in the Pied- 
mont. Ownership of most of this timberland 
apparently shifted to the miscellaneous private 
category, which includes business and profes- 
sional people, wage earners, housewives, re- 
tired people, and other miscellaneous private 
groups. Collectively, these people now own 
almost 4.3 million acres of the commercial 
forest land in the State, and within this group 
interest in timber growing ranges from none 
to the most intense. Forest industries have 
increased their holdings from 1.7 to over 2.0 
million acres, mostly in the Northern Coastal 
Plain. The area of public-owned forest land 
has remained at about 1.1 million acres. 

-area of commercial forest occupied with 
pine and oak-pine types has increased from 
6.7 to 0-ver 7.6 million acres, or 14 percent. In 
contra'st, area occupied with hardwood types 
has been reduced by about 9 percent. These 
findings indicate a substantial amount of stand 
conversion and reflect pine planting and man- 
agement in the State. 

-area of commercial forest occupied with 
sapling and seedling stands has increased from 
2.7 to 3.6 million acres, or 33 percent. There 
has been little change in the total area occupied 
with poletimber and sawtimber. The area of 
nonstocked forest land has been reduced by 
almost one-half. Across the State, about 7 per- 
cent of the timber stands originated wholly 
or in part as the result of artificial regeneration 
since 1958, and this figure increases to over 
10 percent in the Southern Coastal Plain. 

-stocking on commercial forest land has 
increased; however, about one out of every four 
acres is still poorly stocked with growing-stock 
trees. Average basal area of all live trees 5.0 
inches d.b.h. and larger increased from 50 to 
57 square feet per acre. On the average, there 
are about 65 more sapling-size trees per acre 
than in 1958. A major obstacle to improved 
stocking is that rough trees (suitable only for 
fiber or fuel), rotten trees, and other inhibiting 
vegetation occupy about one-fourth of the 
growing space. 

-volume of growing stock has increased 
from 10.3 to about 12.2 billion cubic feet, or 
19 percent. This increase, which reverses a 
downward trend in timber volume between the 
two previous surveys, is attributed to stepped- 
up efforts aimed at increasing the timber sup- 
ply in South Carolina and to a general decline 
in annual removals up until 1961. Increases in 
the volume of loblolly and slash pine accounted 
for almost one-half of the net gain in volume, 
even though these species make up only 29 
percent of the inventory. As a group, the red 
oaks accounted for 20 percent of the net gain. 
Less encouraging is the finding that the volume 
of water tupelo, swamp blackgum, and sweet- 



gum increased relatively little. These species 
are particularly vital to the hardwood veneer 
industry. 

-net annual growth has climbed steadily 
and now exceeds 650 million cubic feet, or 
about 53 cubic feet per acre. Impressive and 
encouraging as these growth statistics are, 
when compared to past growth rates, net an- 
nual growth of timber in South Carolina is 
still only about two-thirds of the potential if 
all timberlands were under optimum manage- 
ment. For example, on forest industry, Na- 
tional Fcrest, and other public forest lands 
where a large share of the stands are respond- 
ing to fairly intensive management, net annual 
growth of growing stock already averages 67 
cubic feet per acre. On the farmer and mis- 
cellaneous private timberlands, the average is 
only 48 cubic feet per acre. Of course, some 
of the difference may be attributed to differ- 

ences in site or age class distribution among 
the ownerships. 

-annual removals began to increase rapidly 
after 1961, reversing a downward trend that 
was particularly evident in the removals of 
pine. Apparently, during the fifties, a decline 
in the removals of saw logs, together with the 
continuing decline in the use of fuelwood, more 
than offset the increased removals of pulpwood 
and veneer logs. This slack in wood require- 
ments was temporary, however, and is now 
being taken up very rapidly. In 1967, net an- 
nual growth of growing stock exceeded re- 
movals by over 200 million cubic feet, or 48 
percent. However, the prospective increase in 
wood requirements and other removals could 
consume this surplus by the end of this cen- 
tury, or perhaps sooner. National projections 
indicate that total supply of all sizes and species 
will fall below projected removals before 1985. 



T i m b e r  T r e n d s  

MORE COMMERCIAL FOREST LAND 

The area of forest land in South Carolina has 
been on the increase ever since the first Forest 
Survey back in 1936; today, commercial forests 
occupy 12.4 million acres or 64  percent of the 
total land area. Since 1958, about 910,000 acres 
of commercial forest were added, while 435,000 

acres were diverted to other land uses (table 
I ) .  During this period, almost two-thirds of 
the net gain occurred in the Piedmont, where 
the reversion of former agricultural lands to 
forest is most evident f i g  1 Most of the 
remaining gain occurred in the Southern Coast- 
al  Plain, where a large share of the tree plant- 
ing effort has been concentrated. 

Although this upward trend in forest area 
is encouraging to forestry interests and may 
continue for a short while, increased competi- 
tion from alternate land uses Should not be 
underestimated over the long run. Food and 
fiber needs will determine to a large degree 
the shifts between forest and agricultural use; 
however, the permanent diversion of forest 
land from future timber production is a matter 
of some concern. For example, since 1958, 
about 185,000 acres of commercial forest land 
were lost to reservoirs, highways, and urban 
development. As the population increases, 

more and more of this permanent diversion of 
forest land is inevitable. The point is that, in 
the not-too-distant future, timber requirements 
will have to be met with a decreasing forest 
acreage. 

NEW OWNERSHIP PATTERN 

In earlier Forest Surveys in South Carolina, 
the private, nonindustrial forest owner was 
generally a small farmer whose livelihood de- 
pended in part upon the sale of timber from 
his lands. Today, the situation is somewhat 
different in that the private, nonindustrial 
forest owner is often a wage earner, doctor, 
lawyer, or other business or professional person 
who might not be heavily dependent on his 
forest land. The implications as to how the 
trend will affect the timber supply are vague 
and hard to analyze. Questions like these im- 
mediately arise: What are the management 
intentions of the new owners? Will timber on 
these lands be available for harvest now and 
in the years ahead? Will these lands be held 
for speculation, future development, recreation, 
or some other purpose--or will they be man- 
aged in a positive way to improve their yields 
of high-quality timber products? 

Table 1.-Changes in area of commercial forest land, by Survey Unit, South Carolina, 1958.1968 

Southern Coastal Plain 3,269.4 3,112.9 +156.5 260.1 260.1 . 104.2 1.6 57.0 37.8 7.8 
NorthernCoastalPlain 4,687.4 4,676.2 + 11.2 206.3 206.3 ... 195.1 12.3 109.9 70.3 2.6 
Piedmont 4,453.9 4,145.8 +308.1 443.4 431.5 11.9 135.3 . 68.6 45.8 20.9 

State 12,410.7 11,934.9 f475.8 910.4 898.5 11.9 434.6 13.9 235.5 153.9 31.3 

Survey Unit change 

Area of 
commercial 

forest land in: 

1968 / 1958 

Changes 

gain loss 

Additions from: Diversions to : 

Nan- 
*Orest 

Noncom- 
mercial Agri- 
forest ulture 

~oncom-Total 
mercial 
forest 

Urban 
and ater 

other 



Answers to these questions are not found 
in this report, although many of the data are 
broken down by ownership. Hopefully, how- 
ever, the questions themselves will give the 
reader a better understanding of the impor- 
tance of ownership patterns to timber supply. 

Since 1958, area of commercial forest owned 
by farm operators decreased from 6.8 to 5.0 
million acres, whereas area of commercial for- 
est in the miscellaneous private category in- 
creased from 2.4 to almost 4.3 million acres. 
The shift is most evident in the Piedmont. Over 
this same period, forest industries increased 
their commercial forests from 1.7 to 2.0 million 
acres, and the area of public-owned forest land 
has remained at about 1.1 million acres. 

From these findings, the fact remains that 
farmers and miscellaneous private groups and 
individuals still own three-fourths of the com- 
mercial forest land in South Carolina. Their 
forestry attitudes and actions will determine 
to a large degree the future timber supply. 

PINE AND OAK-PINE TYPES INCREASE 

acres. Oak-hickory, with 2.3 million acres, is 
the secand leading type. Close behind is the 
oak-pine type, which occupies over 2.1 million 
acres. In this type, southern pine makes up 
at least 25, but less than 50, percent of the 
live-tree stocking.' 

MORE SAPLING AND SEEDLING STANDS 

Since 1958, the area of commercial forest 
occupied by sapling and seedling stands in- 
creased from 2.7 to 3.6 million acres, or 33 
percent. This increase is attributed to the ex- 
tensive tree planting programs in South Caro- 
lina, as well as to the natural reversion of old 
fields back to forest. Tree Planters' Notes, 
published by the U.S.D.A., Forest Service, 
show that about 900,000 acres were planted 
with trees over this period. The Forest Survey 
findings show that, across the State, about 850,- 
000 acres of forest land originated wholly, or in 
part, from artificial regeneration since 1958. 
Of course, some of the plantings were unsuc- 
cessful, and some sapling and seedling stands 
grew to poletimber or were diverted to other 
land uses. Altogether, the figures are reason- 

Previous Forest Surveys in South Carolina 
ably consistent for concluding that about one- 

have indicated a downward trend in the area 
fourth of the sapling and seedling stands in 

of commercial forest occupied with pine and 
South Carolina are well-stocked pine planta- 

oak-pine types, with hardwood types on the tions established within the past 10 years. With 
increase. The new findings show a reversal adequate protection and good management, 
of these trends, with pine and oak-pine stands 

these young stands will make a substantial con. 
up 14 percent and hardwood stands down 9 tribution to the future timber supply. 
percent since 1958. 

These changes in forest type are attributed 
to a number of factors: First of all, forestry 
efforts in South Carolina have been oriented 
toward growing more pine timber, and the 
results of these efforts are now appearing in 
the statistics. Except for fire protection, an 
equal effort has not been put forth to grow 
more hardwood. The conversion of scrub oak 
and other low-quality hardwood stands to pine 
has become common practice. Another con- 
tributing factor has been that pines have seeded 
in naturally and stocked many acres of idle or 
abandoned agricultural land. In fact, pines 
dominate the hardwoods on over 80 percent 
of all new forest land added since 1958, regard- 
less of origin. Finally, the diversion of com- 
mercial forest land to other uses has taken a 
heavier bite out of the hardwood stands. 

Loblolly pine is the leading cover type in 
South Carolina and occupies over 2.9 million 

I N  GENERAL, STANDS STILL POORLY 
STOCKED 

Although there has been a measurable build- 
up in live-tree stocking since 1958, less than 
20 percent of the commercial forest land is 
fully stocked with growing-stock trees, based 
on a standard that varies by tree size but is set 
a t  75 square feet of basal area per acre for 
6-inch trees. This standard is the minimum 
stocking that will fully utilize the growth po- 
tent'al of the land. By this same standard, 
about 1 out of every 4 acres is poorly stocked. 
As might be expected, commercial forest land 
on the National Forests and forest land owned 
by forest industry are significantly better 
stocked, on the average, than forest land owned 
by farmers and the miscellaneous private 

' A  map detailing the major forest types in the South is 
available, upon request. from the Southeastern Forest EX- 
periment Station. 



group. For example, a third of the National 
Forest lands and about a fourth of the forest 
industry lands are fully stocked with growing- 
stock trees. State forests and some of the other 
public lands also have a high proportion of 
fully stocked stands; however, this fact is not 
evident in some of the tables because of group- 
ing of the data. 

It is recognized that, at  any given time, a 
substantial area of the commercial forest under 
intensive management is in a regeneration 
stage and shows up as poorly stocked in the 
Forest Survey. This does not alter the fact, 
however, that most stands are less than ade- 
quately stocked to utilize fully the growth po- 
tential. For example, rough trees and rotten 
trees, together with inhibiting vegetation, oc- 
cupy 40 percent of the growing space in the 
poorly stocked stands and 25 percent of the 
growing space when all stands are included. 
Even on the poorly stocked stands, only about 
22 percent of the growing space is nonstocked; 
and this average drops to less than 9 percent 
when all stands are included. The stocking 
situation, therefore, will not improve in many 
instances without site preparation or site prep- 
aration and planting where there is an inade- 
quate or undesirable seed source. 

The stocking problem is greatly magnified 
if a strlcter standard than growing stock is 
used to define the desirable or crop trees. Only 
about half of the growing-stock trees have qual- 
ity characteristics which do not limit their use 
for the more demanding products. In other 
words, about half of the growing-stock trees 
are acceptable but do not qualify as desirable. 

INVENTORY VOLUME RECOVERS 

Between 1947 and 1958, volume of growing 
stock declined about 5 percent, causing concern 
among forestry interests in South Carolina. 
Perhaps, then, the most significant finding of 
the new survey is that this downward trend 
in volume has been reversed (fig. 2 ) .  Gains 
were made in each of the three Survey Units 
and across all diameter classes. The recovery 
is attributed to the success of intensified ef- 
forts'aimed at  increasing the timber supply and 
to a general decline in annual removals up 
until about 1961. 

Since 1958, volume of growing stock in- 
creased from 10.3 to about 12.2 billion cubic 

feet, or 19 percent. Increases in the volume 
of loblolly and slash pine accounted for almost 
one-half of the net gain, even though. these 
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Figure 2 .  P e ~ c e n t  change in t i m b e ~  volume in  South 
Carolina since 1947. 

species make up only 29 percent of the inven- 
tory. As a group, the red oaks accounted for 
another 20 percent of the net gain, although 
they make up only 12 percent of the inventory. 
The fact that the most desirable red oaks 
make up only a small part of this volume re- 
moves some of the luster from the increase. 
Less desirable species, such as laurel, water, 
and willow oaks, are the primary red oaks in  
South Carolina in terms of volume. 

One disturbing aspect of the volume trends 
is that volume of water tupelo, swamp black- 
gum, sweetgum, and soft-textured hardwoods 
in general has increased relatively little. These 
species are vital to some of the hardwood in- 
dustries, particularly the veneer industry. 

Another major species in  South Carolina, 
shortleaf pine, is actually on the decline. This 
species occurs mainly in the Piedmont, and 
over the years has been particularly suscep- 
tible to littleleaf disease. In  managed stands 
seriously infected with the disease, a common 
practice has been to remove the shortleaf pine 
and to convert the stands to some other species 
of pine. 



In this section, the analysis of volume trends 
has been based on cubic volume of growing 
stock; however, volume changes in sawtimber 
since 1958 follow a similar pattern. Currently, 
almost half of the sawtimber in South Carolina 
is found in the Northern Coastal Plain (fig. 3 j .  

I FOREST SURVEY UNIT I 

Figure 3. Relative importance of forest resource by 
Survey Unit, South Carolina, 1968. 

There, average volume per acre exceeds 3,500 
board feet, well above the average in the other 
two Survey Units. 

In the past, questions have sometimes arisen 
among the readers of Forest Survey reports 
concerning the terminology used in the break- 
downs and discussion of timber volume. Al- 
though the definition of terms in the appendix 
is intended to answer the questions, perhaps 
a few statements here will help to clarify some 
of the most common misinterpretations: 
1. Volume of all timber includes the net cu- 

bic volume of all live trees 5.0 inches 
d.b.h. and larger from the 1-foot stump to 
4.0 inches d.0.b. ( In table 11, the volume 
of salvahle dead trees is added.) 

2. Volume of growing stock differs from the 
above in that rough trees and rotten trees 
are excluded. 

3. Volume of sawtimber is the net board- 
foot volume in the saw-log portion of all 
live, softwood growing-stock trees 9.0 
inches d.h.h. and larger, and of all live, 
hardwood growing-stock trees 11.0 inches 
d.h.h. and larger. 

To provide a basis for valid comparisons, we 
have applied current volume equations and 
merchantability standards to the stem counts 
made in the previous surveys. This means that 

the volumes published previously have been 
adjusted, and any change in volumes between 
surveys reflects only the change in number of 
trees by size. 

GROWTH EXCEEDS REMOVALS 

Net annual growth has responded to the im- 
provement in stocking and increase in inven- 
tory and, in 1967, exceeded removals by over 
200 million cubic feet, or 48 percent. This is 
an improved situation over that in the two 
wrevious surveys (fig. 4 j .  

Figure 4. Trend in net growth and timber removals 
in South Carolina since 1946. 

The remeasurement of permanent sample 
plots, established in 1957 and 1958, made pos- 
sible a more efficient and accurate procedure 
for determining growth, removals, and mor- 
tality. The procedure also provided data for 
a more detailed breakdown and analysis of 
these components of change (table 11). For 
example, the findings show that survivor 
growth accounted for 85 percent of the gross 
growth in 1967. Survivor growth is the volume 
increment of growing-stock trees 5.0 inches 
d.b.h. and larger which were in the inventory 
at the beginning of the year and were still in 
the inventory at the end of the year. Ingrowth 
accounted for about 12 percent of the gross 
growth, but ranged as high as 16 percent in the 
Piedmont. Ingrowth is the net volume of grow- 
ing-stock trees which grew into the 6-inch 
diameter class during the year. Growth on 
ingrowth, growth on removals before cutting, 
and growth on mortality before death made 
up the remaining 3 percent. 

In 1967, mortality of growing stock amounted 
to 67.5 million cubic feet and reduced the gross 



Table 11.-Annual components of change in the volume of vowing stock o n  eomme~cial forest land, by Survey Unit and 
by softwood and hardwood, South Co~olina, 1967 

Southern Coastal Plain: 
Softwood 
Hardwood 

Survey Unit and 
species group 

Northern Coastal Plain: 

Piedmont: 
Softwood 151.3 117.4 28.5 2.5 2.8 0.1 10.2 141.1 105.5 + 35.6 
Hardwood 81.4 70.6 9.1 0.9 0.7 0.1 6.0 75.4 42.7 + 32.7 

Total 232.7 188.0 37.6 3.4 3.5 0.2 16.2 216.5 148.2 + 68.3 

- - - - - - - - - - - - - - - - - - - - - Million a b i e  feet - - - - - - - - - - - - - - - - - - - - 

Gross 
growth 

State: 
Softwood 442.1 367.2 59.3 7.0 8.0 0.6 29.7 412.4 287.7 +124.7 
Hardwood 279.9 249.9 24.5 2.5 2.5 0.5 37.8 242.1 154.0 + 88.1 

Total 722.0 617.1 83.R 9.5 10.5 1.1 67.5 654.5 441.7 +212.8 

growth by about 10 percent. This indicates 
that mortality has been greatly reduced since 
1958; however, it should be remembered that 
previous estimates of mortality were deter- 
mined without the benefit of remeasurement 
plots and therefore were subject to consider- 
able error. Nevertheless, the fact remains that 
mortality is still taking a substantial toll from 
the growth each year. Suppression and disease 
are the leading identifiable causes of death, but 
pine bark beetles, fire, and weather have also 
taken their toll. Fire control efforts in South 
Carolina have been successful; however, fire 
always poses a serious threat, particularly dur- 
ing extended periods of drought such as those 
experienced in recent years. A large share of 
the mortality reported with cause unknown 
was either directly or indirectly caused by 
wildfire. 

Components of growth 1 Net 

After mortality is deducted, net growth of 
growing stock amounted to 654.5 million cubic 
feet in 1967, which averages out at about 53 
cubic feet per acre. This means that growth 
is still well below the potential (75 cubic feet 
or more) if most forest land were under good 
timber management. On forest industry, Na- 
tional Forest, and other public forest lands 
where a large share of the stands are respond- 
ing to fairly intensive management, net annual 
growth of growing stock already averages 67 
cubic feet per acre. In contrast, on the farmer- 
owned and miscellaneous private timberlands, 
the average is only 48 cubic feet per acre. One 
of the most significant aspects of this finding 
is that the gap is widening: the gain in average 
growth per acre on public and industrial lands 
since the previous survey is double the gain 
on the private, nonindustrial lands. 

Survivor 
growth Ingrowth 

Growth on 
removals 

Growth on 
ingrowth 

Growth on 
mortality 





T i m b e r  P r o d u c t s  O u t p u t  

TIMBER VITAL TO SOUTH CAROLINA'S pine and hardwood pulpwood is byproducts 
ECONOMY from sawmills and other wood-using plants. 

A 

With the installation of debarkers and chippers, 
The forest products industry is one of the these plants are now able to provide about 

largest and most important industries in the one-fifth of the pulpwood produced in South 
State and a ~ ~ r o x i m a t e l ~  Carolina each year, The sale of &ips and by- 

$600 million to the economy each year. In products to the pulpmills has not only im- 
terms of value added by manufacture, the forest proved timber utilization, but has often meant 
products industry ranks third in the State and the difference between profit and loss to saw- 
is exceeded only by the textile and chemical mill operators. 
industries. The primary wood-using industries 
in South Carolina provide direct employment The 1962 study, "Timber Trends in the 

for about 25,000 persons whose wages and United States," projected that the use of pulp- 

salaries amount to approximately $130 million wood in the Nation would double by 1995. A 

annually. In 1967, there were about 295 pri- more recent study, "Projected Demands for 

mary wood-using plants operating in the State, Paper and Board," Forest Resource Report No. 

with the highest concentration of large plants 18, December 1967, indicates that the 1962 

located in the Northern Coastal Plain (fig. 5 ) .  production will double some 1 0  years sooner, 
or by 1985. Although these projections are not 

Output timber products 450 necessarily applicable to any particular state, 
million cubic feet in 1967. In tkrms of volume, they do suggest that the annual production of 
this is equivalent to a block of solid wood pulpwood in south carolina can be expected 
1-3A miles high if stacked between the goal to climb to around 350 million cubic feet within 
lines and sidelines of a standard-size football the next 20 years. 
field. Pines and other softwoods provided over In 1967, there were five pulpmills in opera- 
two-thirds of the total product output. tion in South Carolina. In addition, several 

pulpmills located outside the State drew wood 
PULPWOOD SURPASSES SAW LOGS from South Carolina. 

Since 1950, pulpwood production in South 
Carolina has increased 2Y2 times, and in 1967 LUMBER PRODUCTION PERKS UP 

totaled 216 million cubic feet. This means that The lumber industry in South Carolina has 
the Output pulpwood now exceeds changed considerably over the past 25 years as 
the output of saw logs and is the leading timber the result of market fluctuations, increased 
product in terms of volume. Pines have Pro- production costs, and competition from other 
vided most of the actual increase in pulpwood products, ~~t~~~~ the peak years of World 
production; however, the increased use of hard- war 11 and 1962, annual lumber production 
woodfor this product is also striking (fig. 6 ) .  declined from 1.1 to less than 0.6 billion board 

Hardwood pulpwood bolts accounted for 20 feet, and more than a thousand small, portable 
percent of the total production in 1967, com- sawmills disappeared from the scene. In recent 
pared to less than 10 percent in 1950. Another years, however, the decline in lumber produc- 
relatively recent and important source for both tion has been reversed, particularly in the case 

9 
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of softwood (fig. 7 ) .  Data on lumber produc- 
tion since 1966 are not yet available from the 
Bureau of the Census, but from the Forest 

HARDWOOD 

950 
"EAR 

Figure 6 .  Pulpwood production in Sodth  Carolina, 
including byproducts ,  1950 to 1967. 

Survey findings and the State's timber prod- 
ucts output study, saw-log production in 1967 
was estimated at over 980 million board feet, 

H A R D W O O D  
200 

(00 

Figure 7. Lumbe7- production in South  Carolina, 
1950 to  1967. Source:  B u ~ e a u  of the  
Census. (Data for 1967 are not avail- 
able.) 

or about 150 million cubic feet. Softwoods, pri- 
marily pines, provided over 70 percent of this 
total. 

The timber products output study showed 
254 sawmills operating in South Carolina in 
1967, Most are stationary mills, and many have 
adrIed log debarkers, chippers, and other mod- 
ern equipment for improving utilization and 
for more efficient production. 

It would be extremely difficult to predict 
with any reliability the future wood require- 

ments for the lumber industry in South Caro- 
lina; however, several important factors have 
been publicized and merit stating again: Over 
the next few decades, the Nation is faced with 
the major task of building new houses for some 
100 million people, plus major repair and re- 
placement of older housing. Urban rehabilita- 
tion appears likely to require tremendous vol- 
umes of building materials. Demands for furni- 
ture, other manufactured products, and ship- 
ping and handling materials continue to in- 
crease. The production of wooden pallets has 
just about doubled within the past 10 years, 
and the annual production of crossties has 
turned upward in recent. years after a long 
decline. The conclusion is that lumber produc- 
tion in South Carolina will very likely con- 
tinue its recent upward trend. 

HARDWOOD VENEER LOG OUTPUT DOWN 

Over the years, the bottomland hardwoods 
in South Carolina have supported an active ve- 
neer and plywood industry with water tupelo, 
swamp blackgum, sweetgum, and yellow-pop- 
lar being the key species. The number of ve- 
neer plants increased from 25 in 1936 up to 
about 50 plants during the early fifties, when 
the annual production of veneer logs exceeded 
140 million board feet. The number of plants 
declined to 28 in 1967 and, in recent years. 
production seems to have leveled off at around 
85 million board feet, or 13 million cubic feet 
annually. Softwoods accounted for only about 
6 percent of the production in 1967. 

This industry is quite diversified in South 
Carolina. Large quantities of veneer are used 
by the furniture and hardwood plywood manu- 
facturers, as well as by manufacturers of crates 
and baskets sold to fruit and vegetable ship- 
pers. Generally, however, the specifications for 
hardwood veneer logs are more demanding in 
terms of tree size and quality than for most 
other products. For this reason, the timber 
supply, rather than the markets, has often been 
the limiting factor in the growth and expansion 
of this industry. In addition to the problem 
of procuring an adequate supply of quality 
timber, the industry has met with increasing 
competition from foreign imports of hardwood 
plywood and veneer since the early fifties. 
Although projected growth in construction, 
furniture, and other markets suggests substan- 



tial increases in  the future use of hardwood 
plywood, imports may supply most of these 
additional demands. 

PINE PLYWOOD PLANT NEARS COMPLETION 

South Carolina's first pine plywood plant, 
now nearing completion in Berkeley County, 
will employ about 300 people. Based on an- 
nounced capacity, it will require over 7 million 
cubic feet of pine veneer logs annually. This 
plant represents a major expansion in forest 
industry and will mean a substantial boost in 
annual timber requirements. 

Southern pine plywood is a new forest indus- 
try which has moved into the South with al- 
most unprecedented speed. The first such plant 
was started in Fordyce, Arkansas, in 1963; and 
over 30 plants are now in operation or under 
construction in the South. Eventually, this new 
product is likely to have a significant effect 
on timber requirements throughout the South. 

OTHER INDUSTRIAL PRODUCTS 

In addition to the pulpmills, sawmills, and 
veneer plants, there were some 15 to 20 other 
primary wood-using plants operating in South 
Carolina in 1967. Their products ranged from 
poles, piling, and posts to hardboard and coop- 
erage. Output of all these miscellaneous prod- 
ucts totaled about 10 million cubic feet. About 
94 percent of this volume came from softwood 
timber, mainly pine. 

MOST PLANT RESIDUES USED 

The primary wood-using plants in South 
Carolina produced an estimated 75 million 
cubic feet of wood residues in 1967, excluding 
bark. Over two-thirds of this material was snb- 
sequently used in the manufacture of fiber 
products, specialty items, or for fuel, litter, 

etc. It is estimated that about 22 million cubic 
feet were not used for any purpose. Of this 
amount, about 19 million cubic feet were fine 
residues, such as sawdust and shavings. 

FUELWOOD USE CONTINUES TO DECLINE 

Over the past 25 years, annual fuelwood con- 
sumption in South Carolina has declined from 
over 200 million cubic feet to about 60 million 
cubic feet because of the substitution of oil, 
gas, coal, and electricity in home cooking, heat- 
ing, and other uses. This decline in the use 
of fuelwood released substantial volumes of 
timber for other products, but will be less of 
a factor in future changes in wood require- 
ments. Over half of the fuelwood consumed is 
hardwood. 

LOGGING RESIDUES AND OTHER REMOVALS 

In 1967, about 17 percent of the merchant- 
able volume of growing stock removed from 
the inventory was not used for any product. 
In hardwood removals, this figure ran as high 
as 30 percent. For all species, the volume of 
logging residues and other removals was esti- 
mated at  76 million cubic feet, with logging 
residues accounting for over half of this vol- 
ume. Although it  can be assumed that most 
of the volume left in  the woods as logging resi- 
due is of poor quality and has limited use, the 
fact remains that a substantial volume of usable 
wood fiber is currently being wasted. 

Other removals were estimated to total about 
32 million cubic feet and include the volume 
of growing stock removed from the inventory 
by cultural operations, land clearing, reservoir 
construction, and urban development. These 
kinds of removals must be taken into account 
to comprehend fully the current demands on 
South Carolina's timber resource. 





T i m b e r  S u p p l y  0 , u t l o o k  

This appraisal of the timber situation in 
South Carolina would be incomplete if it did 
not provide a basis for judging whether the 
timber supply will be adequate to support the 
wood requirements over the next few decades. 
Although timber is a renewable resource, for- 
estry is a longterm undertaking, and changes in 
forestry practices and programs usually do 
not produce tangible results for many years 
following implementation. Because of this fact, 
the current timber situation carries more than 
the usual implications for future supplies. 

The basic indicators outlined in the "Timber 
Trends" section of this report suggest a rather 
bright outlook for the timber supply: Volume 
of growing stock is increasing; net annual 
growth exceeds removals by a fairly wide mar- 
gin; and more land seems to be available for 
timber production, at least temporarily. These 
should be recognized as general, Statewide 
conditions, however, which may very well mask 
deficiencies in certain areas throughout the 
State. For this reason, the further expansion 
of forest industry should be orderly and well 
planned to prevent any over-reaction to the 
apparent increase in the supply of timber. 

PROSPECTIVE AVAILABLE CUT 

A projection of the current timber supply in 
South Carolina to the year 2000 indicates that 
the prospective available cut of growing stock 
will increase to about 830 million cubic feet 
annually. This is almost double the volume of 
removals in 1967. The projection allows for 
a further buildup in the inventory from the 
present 12.2 billion cubic feet to about 15.1 
billion cubic feet. Current growth and mor- 
tality rates were applied throughout the pro- 
jection, and this assumes that forest manage- 
ment will be able to counteract any tendency 
for mortality to increase and radial growth to 

decrease in response to higher stand densities. 
The primary control in the projection, however, 
was all assumption that the current margin 
between growth and removals will gradually 
diminish over the next 32 years until growth 
and relnovals are in balance by the year 2000. 

Separate projections were made for soft- 
woods and hardwoods (fig. 8 ) .  As might be 
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Figure 8. Prospect ive  and potential available cut, 
South Carolina, 1967-2000. 

expected, the results show that softwoods will 
provide about two-thirds of the increase in the 
prospective available cut of growing stock and 
over 80 percent of the prospective increase 



in available sawtimber. Hardwoods occupy 
roughly one-half of the growing space in South 
Carolina's forests and make up about one-half 
of the total volume of growing stock; yet, in 
1967, hardwoods provided only about one- 
third of the net growth. These findings should 
not be interpreted to mean that hardwoods 
on good sites will not produce as much timber 
as well-managed pine stands on good sites. The 
findings simply reflect the greater efforts that 
have been put forth to grow more pine timber 
compared to the small effort put forth for the 
hardwoods. For example, Tree Planters' Notes 
show that  almost 1.5 million acres have been 
planted with trees in South Carolina and that 
practically all of these plantings have been 
pine (table 111). The Forest Survey findings 

Table 111.-Acres of forest planting; by ownership class. South 
Carolina, 1957-1967 

confirm that over 1.1 million acres of the com- 
mercial forests now in the State originated 

Fiscal 
year 

Table 1V.-Area of commercial forest land, by stand 

wholly or in part from artificial regeneration 
(table I V j .  The above statements are not 
meant to imply that planting is also the answer 
to hardwoods. 

The peak planting years were 1959, 1960, 
and 1961, when the yearly average exceeded 
170,000 acres. With adequate protection and 
management, all of the pine plantations now 
established should develop into well-stocked 
sawtimber stands by the year 2000, if allowed 
to grow. In the meantime, the stands can be 
thinned periodically to provide additional tim- 
ber. Currently, tree planting continues in 
South Carolina at the rate of about 60,000 acres 
per year. 

Although efforts to improve and perpetuate 
the supply of hardwood timber have not 
matched efforts devoted to growing more pine 
timber, fire protection has contributed to a 
fairly rapid buildup of young hardwoods. Too 
many of the hardwoods, however, are  on dry, 
upland sites unsuitable for the best develop- 
ment of quality hardwood sawtimber. Also, 
many hardwood stands have been left in poor 
condition for management and without any 
hope of adequate natural regeneration follow- 
ing logging. As the result of many years of 
high grading, almost one-fifth of the hardwood 
growth is being added onto rough trees and 
rotten trees. Although this growth will add 
to the supply of wood fiber, i t  will not con- 
tribute directly to any increase in the supply 
of sawtimber. In the projection, a continua- 
tion of this loss of potential growth was as- 
sumed. 

The projection indicates that there will be 
only a 40-percent increase in the prospective 
available cut of hardwood sawtimber by the 

- - - - - - - - - - A C T = $  - - - - - - - - - - - 

' 396,944 
1957 271 12,034 21.086 32,421 65,812 462,756 
1958 429 12.598 8.732 55,785 77,544 540,300 
1959 790 16,464 28,274 122,723 168,251 708,551 
1960 705 11,622 20,427 154,939 187,693 896,244 
1961 753 8,211 21,539 133,475 161.978 1,058,222 
1962 1,442 9,272 19,063 58,677 88,454 1,146,676 
1963 2,667 8.227 15.623 41,683 68,500 1,215,176 
1964 2,944 13,334 22,776 34,044 73,098 1,288,274 
1965 3,634 14,548 23,265 31,594 73,041 1,361,315 
1966 3,402 10.542 26.230 24,970 65,144 1,426,459 
1967 4,861 5,898 15,160 33,159 59,078 1,485,537 

'Includes acres of planting by direct seeding. Source: U. S .  
Department of Agriculture, Forest Service, Tlee  Plonteis' 
Notes, 1957-1967. 

'Accumulative total prior to  FY 1957. 

Ownership class 

National Other Forest Other 
Forest /public 1 industry 1 private 

origin and Survey Unit, South Carolina, 1968 

All  
Owner  

Ships 

Natural stands with no evidence 
of artificial regeneration 11,267.5 90.8 2,760.3 84.4 4,359.6 93.0 4,147.6 93.1 

Accumu- 
lative 

- - 

Stand origin 

- 
Stands originating wholly or in 
part-from artificial regeneration 
since 1958 852.1 6.9 346.9 10.6 247.0 5.3 258.2 5.8 

Stands originating wholly or in . - 
part from artificial regeneration 
prior to 1958 291.1 2.3 162.2 5.0 80.8 1.7 48.1 1.1 

All stands 12,410.7 100.0 3,269.4 100.0 4,687.4 100.0 4,453.9 1 0 0 0  

M acres Percent M acres Percent M acres Percent M acres Percent 

All Survey 
Units 

Survey Unit 

Piedmont Southern Coastal 
Plain 

Northern Coastal 
Plain 



year 2000. This is the smallest increase pre- 
dicted in the projection and suggests that the 
outlook for any substantial increase in the 
supply of hardwood sawtimber is certainly less 
optimistic than the outlook for pine sawtimber. 
This projection supports a growing concern 
over the possibility that serious deficits may 
develop in the hardwood timber supply in the 
last third of this century, unless greater efforts 
are put forth in the management of the hard- 
woods. 

POTENTIAL AVAILABLE CUT 

A second projection was made to obtain esti- 
mates of the potential available cut, based on 
an assumption that hoth the inventory and 
growth of timber could be increased over the 
next 50 years through accelerated timber man- 
agement of South Carolina's forest land. Re- 
sults from this projection indicate a potential 
available cut from growing stock of about 940 
million cubic feet by the year 2000. This esti- 
mate of potential cut can be compared to the 
prospective estimate of 830 million cubic feet. 

To sustain an annual cut of 940 million cubic 
feet on 12.4 million acres of commercial forest 
land would require that net annual growth 
average about 75 cubic feet per acre. This is 
not an unrealistic growth rate according to 
the site data collected in South Carolina, and 
is perhaps a conservative estimate of potential 
growth if the gains that could be made through 
accelerated timber management, including tree 
improvement and forest fertilization programs, 
are considered. To achieve this growth rate 
by the year 2000, however, would certainly 
call for an intensification of forest manage- 
ment, particularly on the private, nonindus- 
trial forest lands. As mentioned earlier, net 
annual growth of growing stock now averages 
less than 55 cubic feet per acre on all owner- 
ships, and less than 50 cubic feet per acre on 
the private, nonindustrial timberlands. 

TIMBER AVAILABILITY 

their timber. The projections presented in this 
report provide estimates of total available cut; 
however, many complex and interacting factors 
will determine how much of this timber will 
actually be available to industry at any given 
time. Of course, one of these factors will be 
the timber owners' willingness to sell the 
timber they grow. As the population continues 
to increase and people have more leisure time, 
the aesthetic value and recreational uses of 
the forests will also grow. One likely result 
of these trends is that more and more owners 
will tend to withhold their timber from the 
markets in favor of nontimber uses, unless the 
concept of multiple use is more widely accepted 
and practiced. 

Some timber is not economically available 
because of location, low volumes per acre, small 
size, or undesirable characteristics. Tables 31, 
32, and 33 in the appendix are presented to 
help answer some of the questions concerning 
availability and operability. For example, only 
about half of the commercial forest land in 
South Carolina has 1,500 or more board feet 
of sawtimber per acre. Some saw-log producers 
might consider all other areas inoperable be- 
cause of the low volume per acre. Further- 
more, about 30 percent of the forest land with 
1,500 or more board feet per acre is found in 
deep swamps, bays, stream margins, mountains, 
or other physiographic classes where accessi- 
bility and logging conditions might further af- 
fect the availability of the timber. With the 
current trend toward increased mechanization 
in timber harvesting to offset increasing labor 
costs, it will likely become more difficult to 
channel all of the available timber into the 
supply stream. In other words, it may not be 
practical or profitable to operate some of the 
more sophisticated and expensive equipment 
in scattered stands with low volumes or in 
some of the more inaccessible areas. Before 
the end of this century, the forest may be 
planned to facilitate the harvest rather than 
the harvest ulanned to fit the forest. In con- 

It is unfortunate, yet understandable, that trast with this line of thought, however, many 

Forest Survey cannot provide a direct measure timber managers strongly advise management 

of the volume of timber available to industry. systems that will yield the greatest fiber 

It must be remembered that the survey is de- growth, and depend upon the engineers to 

signed to measure the physical attributes of develop the necessary harvesting machinery. 

the total timber resource, rather than the Finally, timber quality rather than timber 
owners' attitudes concerning the disposition of quantity often determines availability, particu- 



larly in the case of hardwoods. Although the 
movement has been toward the production of 
the greatest quantity of wood fiber over the 
shortest period of time, there will continue to 
be a demand for wood with certain characteris- 
tics found only in scme of the preferred hard- 
wood species. These woods bring premium 
prices wherever they can he found; however, 
low prices paid for hardwood stumpage in gen- 
eral contribute to the hardwood availability 
problem. The statistics clearly explain why 
some of the hardwood users are experiencing 
difficulty in procuring an adequate supply of 
timber from an inventory that totals 8.1 billion 
cubic feet. First of all, 24 percent, or almost 
2.0 billion cubic feet, is in trees that do not 
qualify as growing stock because of internal 
rot, roughness, poor form, or species. Most 
of this material is suitable only for fiber prod- 
ucts, fuelwood, or other local consumption. 
Another 23 percent, or 1.9 billion cubic feet, 
is in trees too small for sawtimber. When an- 
other 6 percent is deducted for volume in the 
upper-stem portions of sawtimber trees, less 
than half of the original total remains. This 
means that the maximum volume of hardwood 
in the present inventory that can be manu- 
factured into lumber, ties, timbers, and veneer 
is less than 3.8 billion cubic feet. If the product 
specifications call for grade 1 and 2 logs, the 
maximum available volume drops to about 1.5 
billion cubic feet. In spite of tlie high grading 

that has occurred in the harvesting of so many 
hardwood stands, the findings indicate some 
improvement in the quality of hardwood since 
the previous survey. For example, in 1958, 
only about 30 percent of the hardwood saw- 
timber volume met the specifications for log 
grades 1 and 2, compared to about 40 percent 
in this latest survey. In conclusion, it may be 
that technology will minimize the need for top 
quality timber; however, it seems likely that 
both intensified forest management to improve 
timber quality and research to improve wood 
utilization will he economically desirable in 
the foreseeable future. 

EXPANSION OF FOREST INDUSTRIES 

The Forest Survey findings indicate that the 
timber resource in South Carolina can support 
further expansion of existing forest industries 
or the establishment of new forest industries 
that can use pine and low-quality hardwood in 
some areas. Careful attention should be given 
to the county data provided in the three Unit 
reports before new plant locations are selected. 
Until more favorable trends develop, a more 
cautious approach is recommended in any ma- 
jor expansion of forest industry which will 
require large quantities of quality hardwood. 
In any eventuality, the momentum generated 
in improving the timber supply in South Caro- 
lina will need to be sustained. 





M a n a g e m e n t  O p p o r t u n i t i e s  

In the earlier chapters of this report, the 
objectives have been to describe trends in the 
timber supply and timber products output and 
to evaluate the timber supply outlook in South 
Carolina. The findings substantiate the im- 
provement made in the timber supply since 
the previous survey, but also emphasize the 
fact that there is still a wide gap between the 
current and potential annual growth of timber. 
Although the recommendation of specific treat- 
ments and programs falls outside the scope 
of Forest Survey and this report, this chapter 
will present some of the opportunities for in- 
creasing timber production as suggested by 
the Survey findings. 

If the total area of commercial forest land, 
by forest type, in South Carolina is broken 
down into proportions occupied by the various 

tree classes and sizes, a broad picture of needed 
action unfolds (table V ) .  This analysis shows 
that des'rable trees occupy 35 percent of the 
growing space; acceptable trees 32 percent; 
and that the remaining 33 percent is either 
nonstocked or occupied by rough trees, rotten 
trees, and inhibiting vegetation. The analysis 
further shows that desirable sawtimber trees 
occupy only about 14 percent of the total grow- 
ing space. 

STOCKING COULD BE GREATLY IMPROVED 

To achieve potential growth, stands must be 
adequately stocked with growing-stock trees. 
The findings show that over one-half of the 
commercial forest land in South Carolina is 
fully stocked with live trees, but that only 1 
acre in 6 is fully stocked with growing stock. 

No treatment needed: 
Sawtimber 
Poletimber 
Sapling and seedling 

Total 
Stand improvement: 

Sawtimber 
Poletimber 

Tablev.-Commercial forest area by major type of action suggested by current spatial occupancy, by 
forest type, 1968 

- - -  ---- ~~ 

Sapling and seedling 5.6 690.8 398.2 120.3 134.8 37.5 

Total 31.9 3,959.0 2,034.0 617.0 690.4 617.6 

Regeneration: 
Without site preparation 8.7 1,079.7 561.3 161.7 242.6 114.1 
With site preparation 24.6 3,053.1 812.9 597.3 970.0 672.9 

Total 33.3 4,132.8 1,374.2 759.0 1.212.6 787.0 

Total 100.0 12,410.1 5,524.3 2,124.8 2,651.4 2,104.2 

Type of action suggested 

Percent - - - - - - - - - -  Thousand acres - - - - - - - - - - 

Commercial forest 
area 

Current forest type 

Pine 
Upland 

hardwood 
Bottomland 
hardwood 



About one-fourth of the growing space is occu- land. As the demand grows for nonforest land 
pied with rough trees, rotten trees, and other use, the opportunity for increasing the timber 
inhibiting vegetation, which are producing an supply by expanding the forest acreage is likely 
estimated 90 million cubic feet of low-grade to diminish. 
growth each year. Although this growth pro- 
duces wood fiber, the material is of limited use MORTALITY LOSS COULD BE FURTHER 
and is considered a liability rather than an asset REDUCED 
to the future timber supply. Another 8 to 10 
percent of the growing space within the com- 
mercial forests is nonstocked with trees of 
any kind, and therefore is contributing no 
growth whatsoever. Altogether then, about 
one-third of the growing space, or 4.1 million 
acres of commercial forest, is either nonstocked 
or occupied with rough trees, rotten trees, and 
other inhibiting vegetation. If these 4.1 million 
acres were fully stocked with desirable trees, 
they could contribute an additional 300 million 
cubic feet of growth annually. This will not 
happen under natural conditions, but will re- 
quire site preparation and regeneration. 

The remaining two-thirds of the growing 
space, 8.3 million acres, is occupied with grow- 
ing-stock trees; however, about half of these 
trees do not qualify as desirable, or crop trees, 
because of defects and characteristics which 
limit their present or prospective use for timber 
products. For this reason, thinning and other 
stand improvement to favor the better-quality 
trees and more desirable species could greatly 
improve the quality and value, and to some 
extent the quantity, of timber produced. 

PART OF THE IDLE FARMLAND SHOULD 
BE PLANTED WITH TREES 

The findings show that there are about 
850,000 acres of idle farmland in South Caro- 
lina. Some of this land may be returned to 
crops and improved pasture and some will be 
used for urban development, but in the past 
much of this land was allowed to revert to 
forest. The prompt planting of these idle acres 
to trees provides a faster and more direct op- 
portunity for increasing the timber supply. 
If only half of this idle farmland were planted 
with tree species suitable to the local site con- 
ditions over the next few years, it could in- 
crease the annual growth of timber by over 
30 million cubic feet by the year 2000. The 
opportunity for increasing forest acreage is 
most apparent in the Piedmont, where there 
are over one-half million acres of idle farm- 

In 1967, almost 68 million cubic feet of grow- 
ing stock was lost to mortality. Although this 
is less than half the volume of mortality re- 
ported in the previous Forest Survey, it still 
represents a substantial loss of potential timber 
growth each year-about 10 percent of the 
gross growth in 1967. Much of the mortality 
is so widely scattered throughout the stands 
that very little is salvaged in the course of 
normal harvest operations. No single primary 
cause of death stands out above all others, with 
the possible exception of littleleaf disease on 
shortleaf pine in the Piedmont. There, on 
managed stands, losses have been reduced by 
favoring loblolly pine over shortleaf pine on 
known littleleaf sites. Generally, fire, insects, 
disease, suppression, weather, and other nat- 
ural destructive agents all take a toll; and it 
is not until the losses are added together that 
the full impact of mortality is realized. 

Because of the excellent fire control in South 
Carolina over the past decade, timber losses to 
wildfire have been confined to relatively small 
areas, with few exceptions (table VI) . All for- 

TableV1.-Forest oiea undei  fire orateetion. oratectcd aiea  . . , . 
bwned, number of f i ~ e s ,  and average size of fiies, 
South Ca7olina. 1957.1867' 

Year / Forest area Average 

protected 
I I I 

Thousand Thousand 
ocres Percent ocres Percent Number Acies  

1967 12,698 100 83 0.65 5.107 1 6  

'Source: U. S. Department of Agriculture, Forest Service, 
Forest Ftve Statistics, 1957-1967. 

est lands in the State are protected from fire; 
and the success of the program has reduced, 
but not eliminated, the risk of widespread loss. 
Continued cooperation from the general pub- 
lic, particularly during prolonged periods of 



drought, is essential to protect and encourage 
the efforts required for intensive timber man- 
agement. In contrast to wildfire, prescribed 
or controlled burning is a valuable tool in tim- 
ber protection and management, but it must 
be applied with caution and skill and only 
under appropriate conditions. 

Some mortality losses are inevitable, and 
perhaps the greatest opportunities for holding 
them to a minimum over the long run are to be 
found in the indirect approaches to the protec- 
tion problem. In other words, it is probably 
best to adjust management plans and silvicul- 
tural practices to reduce the risks of widespread 
mortality, rather than to rely so heavily upon 
the direct control of the damaging agents. For 
example, in regeneration efforts, it is important 
that the tree species be properly matched with 
the site and that, subsequently, proper spacing 
within the stand be maintained throughout the 
rotation. Once mortality occurs, however, di- 
rect control and salvage operations must be 
quickly implemented to confine the spread and 
reduce losses. 

TIMBER UTILIZATION COULD BE IMPROVED 

Another opportunity for conserving the tim- 
ber supply is to produce more products from 
the same amount of timber through improved 
harvesting practices and manufacturing tech- 
niques. Much progress has beer; made in using 
plant residues and harvesting more of the tim- 
ber on logging operations; however, the waste 
of usable wood fiber is still apparent. For ex- 
ample, in 1967, combined logging and plant 
residues totaled 66 million cubic feet, and other 
removals resulted in the loss of another 32 
million cubic feet of unused growing stock. 
If only half of this wood fiber were used for 
products, the annual output of timber products 
could be increased by 10 percent without any 
increase in timber removals. 

TREE IMPROVEMENT AND FOREST 
FERTILIZATION 

Beyond the opportunities available for in- 
creasjng the timber supply in South Carolina 
through a more intense application of the 
proved and conventional management, protec- 
tion, and utilization practices, some of the 
newer and bolder ideas certainly merit mention 
in this report. There is a growing interest in 

the possibilities which improved genetic stock 
and forest fertilization offer. It is not the 
intent here to segregate tree improvement and 
forest fertilization from stand density control 
and the other aspects of intensive silviculture, 
but to treat them in proper perspective in terms 
of the knowledge available. 

Tree improvement efforts are not new in 
forestry, but progress in improving the genetic 
makeup of trees has been slower than the prog- 
ress in food and other fiber plants. The wide- 
scale use of forest fertilization as a practical 
means of increasing timber yields, however, 
is relatively new. Neither of the treatments 
necessarily bas to accompany the other, but the 
objective in their application would generally 
be the same-to grow more wood on fewer 
acres and on a shorter rotation. 

At the risk of oversimplification, it can be 
stated that the basic concept in tree improve- 
ment is that trees with superior external and 
internal characteristics can be propagated 
through the proper choice in seed selection and 
planting stock. The basic concept in forest 
fertilization is that on certain sites it is eco- 
nomically feasible to speed up timber growth 
without sacrificing desirable tree characteris- 
tics, through the wide-scale application of fer- 
tilizers. It is certainly conceivable that forest 
geneticists will develop strains of trees with 
a high response to fertilizers, and whose rapid 
growth will not be offset by reduced specific 
gravity or other adverse effects. Forest fertili- 
zation might then become almost as common as 
site preparation and planting. 

CULTIVATE MORE INTEREST I N  THE 
PRODUCTION OF TIMBER 

In conclusion, perhaps the greatest oppor- 
tunity for perpetuating and improving the 
timber supply in South Carolina is to promote 
more interest among private, nonindustrial for- 
est owners in growing timber. Collectively, 
these people own three-fourths of the commer- 
cial forest land, and their actions and attitudes 
hold the key to any substantial increase in the 
timber supply simply because of the large share 
of productive forest land involved and the eco- 
nomic location of these holdings. Some of these 
owners, for various reasons, are simply not 
interested in growing timber for the markets; 
however, many others are willing to make the 



necessary investments for improving the man- knowledge available so that there can he opti- 
agement of their forests. Where such interest mum returns from the investment. Major for- 
and willingness are found, it is important that estry programs must be flexible enough to 
the owner or forest manager have access to encompass both the timber and nontimber in- 
the best professional advice and silvicultural terests among the private landowners. 





A p p e n d i x  

SURVEY PROCEDURE 
The basic data presented in this report were oh- 

tained by a sampling procedure designed for use, 
with some regional variation, by Forest Survey 
units throughout the Nation. The method of survey 
is intended to provide reliable statistics primarily 
a t  the State level, and to assure that these statistics 
have a certain degree of comparability with similar 
data collected across the Nation. The basic steps 
of the procedure used in South Carolina were as 
follows: 

1. Initial estimates of forest and nonforest areas 
were based on the classification of 106,887 sample 
points systematically spaced on the latest aerial 
photographs available. 

2. The initial estimates of area by land-use class 
were either verified or adjusted on the basis of a 
ground check at 6,501 of these sample points. 

3. Estimates of timber volume and forest classi- 
fications were based on measurements recorded at 
4,230 of the Sround check locations which fell with- 
in commercial forest land. A 10-point cluster of 
plots systematically spaced on an acre was measured 
at  each of these sample locations using a basal area 
factor of 37.5 square feet per acre. Trees less than 
5.0 inches d.b.h. were tallied on fixed-radius plots 
around the point centers. 

4. Equations prepared from detailed measure- 
ments collected on the trees tallied a t  one out of 
every 20 sample locations were used to compute 
the volumes of individual tally trees. A mirror 
caliper and sectional aluminum poles were used to 
obtain the additional measurements on standing 
trees required to construct the volume equations. 
The same 5-percent subsample of plots used for 
the tree-volume study also served as a quality con- 
trol of field measurements. Felled trees were meas- 
ured at  approximately 100 active cutting operations 
to provideitilization factors for product and species 
groups and to supplement the standing tree-volume 
study. 

5. Some 3,646 permanent sample plots estab- 
lished in 1956 and 1957 were reconstructed, and 
their remeasurement provided the primary esti- 
mates of growth, removal, and mortality. A 1967 
survey of timber products output, conducted by 
the South Carolina State Commission of Forestry 

and Clemson University Extension Service foresters, 
along with the annual pulpwood production study 
in the South, provided additional information for 
breakdowns of removals by product. 

6. Ownership information was collected from 
local contacts, correspondence, and public records. 
In  those counties where the sample missed a particu- 
lar ownership class, temporary sample plots were 
added and measured to describe the forest condi- 
tions within the ownership class. 

7. All field data were sent to Asheville for 
editing and were punched in cards and stored on 
magnetic tape for computer processing, sorting, and 
tabulation. Final estimates were based on statistical 
summaries of the data. 

ACCURACY OF THE SURVEY 

Statistical analysis of the data indicates a sam- 
pling error of -0.5 percent for the estimate of total 
forest area, 1.5 percent for total cubic volume, and 
1.3 percent for total cubic-volume growth. At the 
State level, the cubic-foot removal estimates are 
consistent with the growth figures and the changes 
in inventory over the remeasurement periods. As 
the totals are broken down by forest type, species. 
tree diameter, and other subdivisions, the sampling 
error increases. The order of this increase is sug- 
gested in the following tabulation, which shows the 

area 
I I I - I 

Thousand Million Million 
acres Pelcent  cu. ft. Percent cu. f t .  P e l e ~ n t  

5.0 25.0 44.1 25.0 1.8 25.0 

' By random-sampling formula. 

sampling error to which the estimates are liable, 
in terms of one standard error, or two chances out 
of three. 



DEFINITIONS OF TERMS 
Acceptable trees.-Growing-stock trees of commer- 
cial species that meet specified standards of size 
and quality, but not qualifying as desirable trees. 

Available cut.-The volume of timber that would 
be available for cutting on commercial forest land 
during a given period under specified assumptions 
concerning growth, cut, mortality, and forest man- 
agement practices. 

Basal area.-The area in square feet of the cross 
section at  breast height of a single tree or of all 
the trees in a stand, usually expressed as square 
feet of basal area per acre. 

Commercial forest land.-Forest land producing or 
capable of producing crops of industrial wood and 
not withdrawn from timber utilization. 

Commercial species.-Tree species suitable for in- 
dustrial wood products. 

Cropland.-Land under cultivation within the past 
24 months. including orchards and land in soil- 
improving crops, but excluding land cultivated in 
develooinc! improved ~ a s t u r e .  Also includes idle . -  A 

farmland. 

Desivable t~ees--Growing-stock trees of commercial 
species having no serious defects in quality that 
limit present or prospective use for timber products, 
of relatively high vigor, and containing no patho- 
gens that may result in death or serious deteriora- 
tion before rotation age. 

Diameter class-A classification of trees based on 
diameter outside bark, measured at breast height 
( 4 %  feet above the ground). D b h .  is the common 
abbreviation for "diameter at breast height." Two- 
inch diameter classes are commonly used in Forest 
Survey, with the even inch the approximate mid- 
point for a class. For example, the 6-inch class 
includes trees 5.00 through 6.99 inches d.b.h., in- 
clusive. 

Farm.-Either a place operated as a unit of 10 or 
more acres from which the sale of agricultural 
products totaled $50 or more annually, or a place 
operated as a unit of less than 10 acres from which 
the sale of agricultural products for the year a- 
mounted to at least $250. 

Farm operator.-A person who operates a farm, 
either doing the work himself or directly supervis- 
ing the work. 

Farmer-owned lands.-Lands owned by farm opera- 
tors. 

Fore~t.industry lands.-Lands owned by companies 
or  individuals operating wood-using plants. 

Forest land.-Land at  least 16.7 percent stocked by 
forest trees of any size, or formerly having had such 
tree cover, and not currently developed for non- 
forest use. 

Forest type.-A classification of forest land based 
upon the species forming a plurality of live-tree 
stocking. 

White pine-hemlock.-Forests in which eastern 
white pine or hemlock, singly or in combination, 
comprises a plurality of the stocking. (Common 
associates include birch and maple.) 

Longleaf-slash pine.-Forests in which longleaf 
or slash pine, singly or in combination, comprises 
a plurality of the stocking. (Common associates 
include oak, hickory, and gum.) 

Loblolly-shortleaf pine.-Forests in which lob- 
lolly pine, shortleaf pine, or other southern yel- 
low pines, except longleaf or slash pine, singly 
or in combination, comprise a plurality of the 
stocking. (Common associates include oak, hick- 
ory, and gum.) 

Oak-pine.-Forests in which hardwoods (usually 
upland oaks) comprise a plurality of the stocking 
but in which pines comprise 25 to 50 percent of 
the stocking. (Common associates include gum, 
hickory, and yellow-poplar.) 

Oak-hickory.-Forests in which upland oaks or 
hickory, singly or in combination, comprises a 
plurality of the stocking, except where pines 
comprise 25 to 50 percent, in which case the 
stand would be classified oak-pine. (Common 
associates include yellow-poplar, elm, maple, and 
black walnut.) 

Oak-gum-cypress-Bottomland forests in which 
tupelo, blackgum, sweetgum, oaks, or southern 
cypress, singly or in combination, comprises a 
plurality of the stocking, except where pines com- 
s rise 25 to 50 ~e rcen t .  in which case the stand 
would he classified oak-pine. (Common associates 
include cottonwood. willow. ash. elm. hackberry, 
and maple.) 

Elm-ash-cottonwood.-Forests in which elm, ash, 
or cottonwood, singly or in combination, com- 
prises a plurality of the stocking. (Common 
associates include willow, sycamore, beech, and 
maple.) 

Gross growth.-Annual increase in net volume of 
trees in the absence of cutting and mortality. 

Growing-stock trees.-Live trees of commercial spe- 
cies qualifying as desirable or acceptable trees. 

Growing-stock volume.-Net volume in cubic feet 
of growing-stock trees 5.0 inches d.h.h. and over 
from a 1-foot stump to a minimum 4.0-inch top 
diameter outside bark of the central stem, or to 
the point where the central stem breaks into limbs. 
(Net volume in primary forks is included.) 

Hardwoods.-Dicotyledonous trees, usually broad- 
leaved and deciduous. 

Soft hardwoods.-Soft-textured hardwoods such 
as boxelder, red and silver maple, buckeye, hack- 
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berry, loblolly-bay, silverbell ( in  mts.), butter- National Forest land.-Federal lands which have 
nut, sweetgum, yellow-poplar, cucumbertree, been legally designated as National Forests or 
magnolia, sweetbay, water tupelo, blackgum, syc- purchase units, and other lands under the admin- 
amore, cottonwood, black cherry, willow, bass- istration of the Forest Service, including experi- 
wood, and elm. mental areas and Bankhead-Jones Title I11 lands. 

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

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

Improved pasture.-Land currently improved for 
grazing by cultivation, seeding, irrigation, or clear- 
ing of trees or brush. 

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

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

Noncommercial forest land.-(a) Unproductive for- 
est 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. Door form. or inferior aualitv which . . 
normally do not develop into trees- suitable for 

Industrial wood.-All roundwood products except industrial wood Droducts. 
fuelwood 

Nonforest land.-Land that has never supported for- 
1ngrowth.- he number or net volume of trees that ests and lands formerly forested where timber 
grow large enough during a specified year to qualify production is precluded by development for other 
as saplings, poletimber, or sawtimber. uses. 

Inhibiting vegetation.-Cover sufficiently dense to Nonstocked land,-Commercial forest land less than 
prevent the establishment of tree seedlings. 16.7 percent stocked with growing-stock trees. 

Land area. O t h e ~  Federal lands.-Federal lands other than 
Bureau of the Census.-The area of dry land and National Forests, including lands administered by 
land temporarily or partly covered by water the Bureau of Land Management, Bureau of Indian 
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, res- 
orvoirs, and ponds less than 40 acres in area. 

Forest Survey.-The same as the Bureau of the 
Census, except minimum width of streams, etc., 
is 120 feet, and minimum size of lakes, etc., is 
1 acre. 

Loo orade.-A classification of loes based on ex- 

Affairs, and other Federal agencies. 

Other public lands.-Publicly owned lands other 
than National Forests. 

Other removals.-The net volume of growing-stock 
trees removed from the inventory by cultural oper- 
ations, such as timber stand improvement, land 
clearing, and other changes in land use that result 
in the removal of the trees from the commercial 
forest. 

- "  - 
ternal characteristics as indicators of quality or Overstocked areas.-Areas where growth of trees is 
value. significantly reduced by excessive numbers of trees. 

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 corporations 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. 

Plant byproducts.-Wood products, such as pulp 
chips, obtained incidental to production of other 
manufactured products. 

Plant residues.-Wood materials from manufactur- 
ing plants not utilized for some product. 

Polet imbe~ trees.-Growing-stock trees of commer- 
cial species at least 5.0 inches in d.b.h. but smaller 
than sawtimber size. 

Productive-reserved forest land.-Forest land suffi- 
ciently productive to qualify as commercial forest 
land, but withdrawn from timber utilization through 
statute or administrative designation. 

Quality class.-A classification of sawtimber vol- 
umes by log or tree grades. 



Rangeland.-Land on which the natural plant cover Class 2.-Sites capable of ~roduc ina  120 to 165 - 
is composed principally of native grasses, forbs, or cubic feet per acre annually. 
shrubs valuable for forage. 

Class 3.-Sites capable of ~roduc ina  85 to 120 - 
Rotten trees.-Live trees of commercial species that cubic feet per acre annually. 
do not contain at least one 12-foot saw log now or 
prospectively, primarily because of rot or missing 
sections, and with less than one-third of the gross 
tree volume in sound material. 

Rough trees.-(a) Live trees of commercial species 
that do not contain at  least one 12-foot saw log 
now or prospectively, primarily because of rough- 
ness, poor form, splits, and cracks, and with less 
than one-third of the gross tree volume in sound 
material; and (b )  all live trees of noncommercial 
species. 

Roundwood products.-Logs, bolts, or other round 
sections cut from trees for industrial or consumer 
uses. 

Salvable dead trees.-Standing or down dead trees 
that are considered merchantable by Forest Survey 
standards. 

Saplings.-Live trees 1.0 inch to 5.0 inches in dia- 
meter at breast height. 

Saw log.-A log meeting minimum standards of 
diameter, length, and defect, including logs at least 
8 feet long, sound and straight, and with a minimum 
diameter inside bark for softwoods of 6 inches ( 8  
inches for hardwoods). 

Saw-log portion.-That part of the bole of saw- 
timber trees between the stump and the saw-log 
top. 

Saw-log top.-The point on the hoie of sawtimber 
trees above which a saw log cannot be produced. 
The minimum saw-log top is 7.0 inches d.0.b. for 
softwoods and 9.0 inches d.0.b. for hardwoods. 

Sawtimber trees.-Live trees of commercial species 
containing at least a 12-foot saw log and with at  
least one-third of the gross board-foot volume be- 

Class 4.-Sites capable of producing 50 to 85 
cubic feet per acre annually. 

Class 5.-Sites incapable of producing 50 cubic 
feet per acre annually, but excluding unproduc- 
tive sites. 

Softwoods.-Coniferous trees, usually evergreen, 
having needles or scale-like leaves. 

Pines.-Yellow pine species which include lob- 
lolly, longleaf, slash, pond, shortleaf, pitch, Vir- 
ginia, Table-Mountain, sand, and spruce pine. 

Other softwoods.-White pine, hemlock, cypress, 
eastern redcedar, whitecedar, spruce, and fir. 

Stand-size class.-A classification of forest land 
based on the diameter class of growing-stock trees 
on the area. 

Sawtimber stands.-Stands at  least 16.7 percent 
stocked with growing-stock trees, with half or  
more of total stocking in sawtimber and pole- 
timber trees, and with sawtimber stocking at 
least equal to poletimber stocking. 

Poletimber stands.-Stands at least 16.7 percent 
stocked with growing-stock trees of which half 
or more of this stocking is in poletimber and 
sawtimber trees, and with poletimber stocking 
exceeding that of sawtimber. 

Sapling-seedling stands.-Stands at least 16.7 per- 
cent stocked with growing-stock trees of which 
more than half of the stocking is saplings and 
seedlings. 

State, county, and municipal lands.-Lands owned 
by States, counties, and local public agencies or 
municipalities, or lands leased to these govern- 
mental units for 50 vears or more. - 

tween the l-foot stump and minimum saw-log top 
being sound. Softwoods must be at  least 9.0 inches Stocking.-The degree of occupancy of land by 
and hardwoods at  least 11.0 inches in diameter a t  trees, measured by basal area or the number of 
breast height. trees in a stand and spacing in the stand, compared 

to a minimum standard of approximately 75 square 
Sawtimber volume.-Net volume of the saw-log feet of hasal area per acre, depending on tree size, 
portion of live sawtimber in board-foot Interna- to fully utilize the growth potential of the land. 
tional 'h-inch rule. 

Fully stocked.-100 percent or more stocking 

Seedlings.-Live trees less than 1.0 inch in diameter Medium stocked.-60 to 100 percent stocking at breast height that are expected to survive and 
develop. Poorly stocked.-Less than 60 percent stocking 

Site c1kss.-A classification of forest land in terms Survivor growth.-The increase in volume of grow- 
of inherent capacity to grow crops of industrial ing-stock trees that survive cutting and mortality 
wood based on fully stocked natural stands. for a specified year. 

Class I .-Sites capable of producing 165 or more Timber products.-Roundwood products and plant 
cubic feet per acre annually. byproducts. 



Timber ~emova1s.-The net volume of growing-stock 
trees removed from the inventory by harvesting; 
cultural operations, such as stand improvement; 
land clearing, or changes in  land use. 

Unproductive forest land.-Forest land incapable of 
producing 20 cubic feet per acre of industrial wood 
under natural conditions, because of adverse site 
conditions. 

Upper-stein portion.-That part of the main stem 
or fork of sawtimber trees above the saw-log top 
to a minimum top diameter of 4.0 inches outside 
bark or to the point where the main stem or fork 
breaks into limbs. 

Urban and other areas.-Areas within the legal 
boundaries of cities and towns; suburban areas de- 
veloped for residential, industrial, or recreational 
purposes; school yards; cemeteries; roads; railroads; 
airports; beaches; powerlines and other rights-of- 
way; or other nonforest land not included in any 
other specified land use class. 

Where Pine Other softwoods Ha~dwood  
a = 10.01850 9.15960 11.68410 
b = 34.42135 28.75793 3.74431 
c = 22.73994 25.54418 157.39417 

CONVERSION FACTORS 
Cubic feet of wood per average cord 

(excluding bark) 

D.b.h. 

6 60.9 68.1 59.6 
8 68.0 76.2 68.2 

10 72.9 81.2 73.2 
12 76.5 85.2 76.3 
14 79.3 88.0 78.3 
16 81.5 90.3 79.7 
18 83.2 92.2 80.7 
20 84.7 93.6 81.5 
22 86.7 9 6 1  82.5 
24+ 90.0 100.5 83.8 

Average 74.2 86.3 74.9 

Rough cords per M cubic feet (without bark) = 

Pine Other softwoods Hardwood 
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and stocking classes, with percent occupancy 
by selected stand components 
Area of commercial forest land, by site and 
ownership classes 
Area of commercial forest land, by forest types 
and ownership classes 
Area of noncommercial forest land, by forest 
types 

Volume 

Number of growing-stock trees on commercial 
forest land, by species and diameter classes 
Volume of timber on commercial forest land, 
by class of timber and by softwood and hard- 
wood. 
Volume of growing stock and sawtimber on 
commercial forest land, by ownership classes 
and by softwood and hardwood 
Volume of growing stock on commercial forest 
land, by species and diameter classes 
Volume of sawtimber on commercial forest 
land, by species and diameter classes 
Volume of sawtimber on commercial forest 
land, by species and quality classes 

Growth, Removals, and Mortal i ty 

Net annual growth and removals of growing 
stock on commercial forest land, by species 
Net annual growth and removals of growing 
stock on commercial forest land, by ownership 
classes and by softwood and hardwood 
Net annual growth and removals of sawtimber 
on commercial forest land, by species 
Net annual growth and removals of sawtimber 
on commercial forest land, by ownership classes 
and by softwood and hardwood 
Mortality of growing stock and sawtimber on 
cpmmercial forest land, by species 

21. Mortality of growing stock and sawtimber on 
commercial forest land, by ownership classes 
and by softwood and hardwood 

22. Mortality of growing stock and sawtimber on 
commercial forest land, by causes, and by soft- 
wood and hardwood 

Utilization 

23. Output of timber products, by product, by 
source of material, and by softwood and hard- 
wood 

24. Output of roundwood products, by product, by 
source, and by softwood and hardwood 

25. Annual timber removals from growing stock 
on commercial forest land. bv items. and bv . . 
softwood and hardwood 

26. Annual timber removals from live sawtimber 
on commercial forest land, by items, and by 
softwood and hardwood 

27. Volume of unused residues at primary manu- 
facturing plants, by industry and type of resi- 
due, and by softwood and hardwood 

Projections 

28 Projections of net annual growth, available cut 
and inventory of sawtlmber and growlng stock 
on commerc~al forest land, by softwood and 
hardwood I 

Supplemental Tables ! ii 

Basal area per acre of growing stock and rough i 
and rotten trees 5.0 inches d.b.h. and larger, 
by forest type and Survey Unit 
Number of growing stock and rough and rot- 
ten trees 1.0-4.9 inches d.b.h. per acre, by 
forest type and Survey Unit 
Area of commercial forest land, by stand vol- 1 
ume (board feet) and ownership classes, by ! 
physiographic classes 
Area of commercial forest land, by stand-vol- 
ume (cubic feet) and ownership classes, by 
physiographic classes 
Average net volume and growth per acre on 
commercial forest land, by physiographic class, 
tree class, and species group 
Land area, by class, major forest type, and snr- 
vey completion date, 1947, 1958, and 1968 
Volume of sawtimber, growing stock, and all 
live timber on commercial forest land, by spe- 
cies group, diameter class, and survey comple- 
tion date, 1947, 1958, and 1968 
Volume of all live timber, by species group and 
Survey Unit, 1947, 1958, and 1968 





Table 1.-A~eo by land clossss, South Carolina, 1968 

Land class I Area 

Thousand 
LLCTsS 

Forest land: 
Commercial 12.410.7 
Productive-reserved 70.3 
Unproductive 12.6 

Total 12,4936 - - 
Nonforest land: 

Cropland 4.0337 
Pasture and range 1.027.2 
Other ' 1.8115 

- 

Total 6,872.4 
- 

All land ' 19,366.0 

'Includes swampland. indurhial and urban areas. 
other nontorert land, and 191.700 acres classed as 
water by Forest Survey standards but defined bv 
Bureau of Census as land. 

'From U S. Bureau of the Census, Land and Water 
Area of the United States, 1960. 

Table 2.-Alea of commerciol forest lond. bu o w n e i ~  

Table 3 -Aiea of commerciol forest lond, bv stand-size end ownr7rhip clorres, 
South Carolina, 1968 

Sawtimber 4,9076 368.0 213.6 880.0 3.4460 
Poletimber 3,455.2 138.9 132.9 511.4 2,6740 
Sapling and seedling 3,6494 46.0 153.4 613.6 2.8364 
Nonstocked 398.5 22.4 42.4 333.7 

All classes 12,410.7 550.9 522.3 2,047.4 9.290.1 

Stand-sire class 

Table 4.-Area af commerciol forest land, by stand-uolume and ownership CI~SEPS, 
South Corolino, 1968 

Farmer 

ownerships Forest public private 

- . - - - - . - . Thousand ocres - - - - - - - - - 

Less than 1,500 board feet 6,046.9 71.3 282.2 927.4 4.7860 
1,500 to 5,000 board feet 3,864.9 208.2 151.6 573.3 2,9318 
More than 5,000 board feet 2,4989 271.4 108.5 546.7 1,5723 

All classes 12,410.7 550.9 522.3 2,0474 9,2901 

'International Y,-inch rule. 

Stand per ' 

Indian 
Miscellaneous Federai 289.8 

~ o t a l  other Federal 269.6 - 
State 205.8 - 
County and municipal 26.9 - - 
Forert'indurtry ' 2.0474 - - 
Farmer-owned 4,9956 - - 
Mireellaneour private: 

Individual 3,9634 
Corporate 331.1 - 

~ o t a l  miscellaneous private 4,2945 - 
All ownerships 12,410.7 

' ~ o t  including 9.100 acres of farmer~owned and 
mircellaneous private lands leased to forest indus- 
try. 

- - - - - - - - Thousand ocrer - - - - - - - - 

All 
ownerahips 

-~ ~~~ 

ship clrusea, South Coialino, 1968 

Ownership elass Area Table 5.-Arro of commeiciol forest lond. by ~tocking classes based on selected 
stand components, South Cnralino, 1968 

Thousand 

30-39 
20-29 
10-19 

Less than 10 

aCTes 
Stocking 

National Forest 550.9 percentage - - 
Other Federal: 

Total 

National 
Forest 

Bureau of Land Management - - - - - - - - - - -  Thousand acres - - - - - - - - - - - 

Stocking classified in  terms of: 

Other 
public 

inhibiting 
vegetation 

*Illive 
trees 

Forest 
industry 

Fa'mer 
and mlsc. 
private 

Growing-stock trees 

Total 

~ ~ ~ ~ h ~ ~ d  
rotten tree. 



National Forest: 
Fully stocked ~ t a n d s  182.2 89.5 36.0 53.5 10.1 ( ~ 1  0.4 
Medium stocked stands 269.1 76.3 36.5 39.8 18.9 0.9 3.9 
Poorly stocked stands 99.6 48.7 20.4 28.3 26.3 4.3 20.7 

Ail stands 550.9 76.6 33.8 42.8 16.9 1.2 5.3 

Table 6.-Area of commercial forest lond, by owneiship and stocking c1osses.l with percent occupancy by 
selected stand components, Sovth Carolina, 1968 

Other public: 
Fully stocked stands 82.3 92.1 38.7 53.4 7.7 (? 0.2 
Medium stocked stands 276.4 74.3 40.5 33.8 18.8 0.9 6.0 
Poorly stocked stands 163.6 33.8 17.2 16.6 41.3 1.5 23.4 

All stands 522.3 65.2 33.2 32.0 23.6 0.9 10.3 

Forest industry: 
Fully stocked stands 480.4 88.8 40.4 48.4 10.8 0.2 0.2 
Medium stocked stands 1.206.1 73.2 41.1 32.1 20.5 1.0 5.3 
Poorly stocked stand3 360.9 39.6 23.2 16.4 33.5 4.2 22.7 

All stands 2,0474 71.3 37.8 33.5 20.3 1.3 7.1 

Ownerrhip and 
stacking class 

Farmer & mirc. private: 
Fully stacked stands 1.327.1 89.2 43.9 45.3 10.1 0.1 0.6 
Medium stocked stands 5,1302 72.6 38 4 34 2 21.3 1.0 5.1 
Poorly stocked stands 2.8328 37.7 20.8 16.9 37.4 3.5 21.4 

Ail stands 9.2901 65.0 34.1 30.9 24.2 1.6 9.2 

M ocies --.-------- Percentoiorea  - - - - - - - - - - 

Area , 
Stand componentr 

All ownerships: 
Fully stocked stands 2,0720 89.3 42.1 47.2 10.2 0.1 0.4 
Medium stocked stands 6,881.8 72.9 39.0 33.9 20.9 1 0  5.2 
Poorly stacked stands 3,4569 38.0 20.9 17.1 36.8 3.5 21.7 

All stands 12.4107 66 7 34.8 31.9 23.1 1.5 8.7 

'Based on degree of growing~stock stacking. 
'Negligible. 

Growing-stock trees 

Total / Desirable 1 Acceptable 
Rough and Inhibiting 
rotten trees egetation 

Table 7.-Ales of commereiol forest lond, by site and owneirhip classes, South Table8.-Area of commercial forest lond, by forest types 
Carolina, 1968 Y d  OWnDTship classes, South Caiolino, 1968 

No"Etocked 

s i t e  class Type 
A11 / ownerships 1 Public 1 Private 

- - . - - - - - - - 
Thousand acres - - - - - - - - Thousand acier - - 

165 cu. i t ,  or more 
Softwood type.: 

23.2 7.8 15.4 
120 to 165 eu, ft. 274.0 25 4 4.0 49.6 195.0 

White pine-hemlock 8.7 8.7 

85 to 120 cu. It. 2.1455 123.5 53.0 500.5 1,4685 507.3 118.9 388.4 
Longleaf pine 

50 to 85 cu. ft. 
Slash pine 

7,4292 340.2 298.5 1,1612 5.629.3 574.2 72.6 501.6 Loblolly pine ' 
Less than 50 cu it. 2,5388 61.8 166.8 328.3 1,981.9 2,9165 327.6 2,5889 

Shortleaf pine 875.0 102.1 772.9 
All classes 12.4107 550.9 522.3 2.047.4 9.2901 Virginia pine 162.6 10.9 151.7 

Redcedar 90.0 1.2 88.8 
Pond pine 385.4 40.7 344.7 
Pitch pine 4.6 4.6 

Total 5.5243 674.0 4.8503 

Hardwood types: 
Oak-pine 2,124.8 1540 1 j70.8 
Oak~hickory 2.3005 98.5 2,202.0 
Southern scrub oak 356.9 29.8 827.1 
Oak-gum-cypre~s 1.8173 83.3 1,734.0 
Elm-ash-cottonwood 286.9 33.6 253.3 

Total 6,886.4 399.2 6,487.2 

All types 12.410.7 1,0732 11,337.5 

'Include3 5,600 acres of spruce pine type. 



Table 9.-A?eo of noncommercial forest land, by forest 
types, South Corolino, 1968 

Softwood: 
Longleaf pine 

Slash pine 
Shortleaf pine 
Labially pine 
Virginia pine 
Pitch pine 
Pond pine 

Type 

T ~ ~ I ~  10.- umber of g~owing~stock tl-ees on commercial forest land, by species and diameter classes, South corolino, 1968 

spruce pine 
Table-Mountain pine 
Eaetern white pine 
Eastern hemlock 

areas areas areas 

species 

cypress 
Other eartern roftwa, 

Total softwoods 

- - Thousand acres - - 
White pine-hemlock 
Longleaf-lash pine 3.4 3.4 
Loblolly-shortleaf pine 2.5 2.5 
Oak~pine 12.4 12.4 
Oak-hickory 59.1 50.4 8.7 
Oak-gum-cypress 5.5 1.6 3.9 
Elm~ash~eottonwood 

All types 82.9 70.3 12.6 

. . . . . . . . . . . . . . . . . . . .  Thousand trees - - - - - - - - - - - - - - - - - - - - 

All 
classes 

Diameter elass 
(inchen at breast height) 

5.0. 
6.9 

7.0- 
8.9 

11.0- 
12.9 

9.0- 
10.9 

13.0- 
14.9 

15.0- 
16.9 

17.0- 
18.9 

21.0- 
26.9 

19.0- 
20.9 

29.oand 
larger 



Rotten treer: 
Sawtimber-sire trees 416.9 26 6 388.3 
Poletimber-sire trees 53.0 1.6 51.4 

Total 469.9 30.2 439.7 

Table 11.-Volume of timbei o n  commercial forest iond. Table 12.-Volume of growing stock and sowtimber an commercial forest iond, bil 
by class of timber and bg softwood and ownership closser and by softwood and hardwood, South Carolina, 1968 
hardwood, South Carolina, 1968 

Salvable dead trees: 
Sawtimber-size trees 10.9 7.3 3.6 
Poletimber-size trees 12.1 8.2 3.9 

Total 23.0 15.5 7.5 

Total, all  timber 14.4411 6340.5 8100 fi 

Class of timber / A l l  species Softwood Hardwood ownerrhip 

- - Million cubic feet - - 

Table 13.-Volume of growing stock a n  commrrclol forest lend, by species and diameter classes, South Carolina, 1968 

I I ni.rnetpr " 1 2 ~ ~  

Sawtimber trees: - - Million cubic feet - - M i l l i o n  boaid feet ' - - 
saw-lag portion 8,049.4 4,2839 3.:;;:: National Forest 
Upper-stem portion 804.4 318.7 

889.9 622.8 267.1 2.9517 2.292.0 659.7 
Other public 500.6 312.8 137.8 1.4426 969.6 453.0 

Total 8,8538 4,602.6 4,2512 Forestindustry 2,526.0 1,2506 1,275.4 7.2621 3.8070 3,4551 

Poletimber trees 3.397.1 1,503.2 1,893.9 
Farmer and misc private 8,3344 3,919.6 4.4148 23.3592 12,378.6 10,980.6 

All growingrtock trees 12,250.9 6,1058 6,1451 
All ownerships 12.2508 6,1058 6.145.1 35.0156 19,4672 15.546.4 

'International %-inch rule. 
Rough trees: 

Sawtimber-size trees 714.1 65.5 648.6 
Poletimber-size treer 983.2 123.5 859.7 

Total 1.697.3 189 0 1.508.3 

Growing stock I Sawtimber 

Softwood: 
Longleaf pine 654.2 51.4 92.6 145.1 1505 113.4 61.4 25.2 7.7 6.1 0.8 
S l a ~ h  pine 2144 64.4 45.4 38.3 22.5 22.6 13.4 3.6 2.8 1.4 
Shortleaf pine 786.9 146.3 195.8 165.2 131.3 82.4 86.4 18.3 7.6 3.6 
Loblolly pine 3.3678 275.5 400.1 491.2 528.3 519.0 428.3 282.0 198.9 230.1 14.4 
Virginia pine 128.1 25.0 33.5 33.2 20.4 10.2 2.7 1.0 1.0 1.1 
Pitch pine 5.5 0.6 1.6 0.8 1.3 0.5 0.7 . . . 
Pond pine 394.3 37.5 55.1 75.5 84.6 54.7 39.2 25.6 12.0 10.1 
Spruce pine 30.0 1.5 3.6 2.8 4.9 3.5 3.3 4.4 3.1 2.9 
Table~Mountain pine 2.4 0.3 0.4 0.8 0.4 0.5 
Eastern white pine 18.1 0.9 1.8 0.4 4.7 1.3 0.5 1.5 0.6 5.7 0.7 
Eastern hemlock 3.4 0.3 0.4 1.1 0.9 0 7  
Cyprerr 455.8 13.9 29.4 46.7 74.8 79.5 64.5 50.2 30.6 44.8 21.4 
Other eastern softwoods 44.9 15.2 11.1 8.4 4.6 2.6 0.7 0.5 0.9 0.9 

Total softwoods 6,1058 632.5 870.7 1.0076 1,029.4 869.7 651.9 413.6 265.7 307.4 37.3 

All 

- ~-~~~.~.. ..... 
(inches a t  breast height) 

S ~ e e i e ~  

Hardwood: 
Select white oaks ' 403.0 32.2 52.0 52.9 60.0 58.8 42.3 32.8 20.5 40.5 11.0 
Select red oakr ' 140.5 6.0 13.7 15.9 18.3 22.6 14.3 12.9 11.2 22.1 3.5 
Other white oaks 240.5 16.4 21.9 29.2 26.6 29.0 25.5 16.9 4 38.1 20.5 
Other red oaks 1.2850 101.2 145.8 171.1 164.9 150.4 129.2 115.1 83.1 174.1 50.3 
Hickory 283.3 19.2 26.1 29.1 39.3 43.0 31.4 30.4 22.0 33.5 9.3 
Hard maple 4.3 0.5 0.2 1.0 0.8 0.9 0.3 0.6 
Soft maple 346.4 31.9 43.4 45.6 47.4 48.6 39.0 34.8 20.2 32.1 3.4 
Beech 24.2 0.5 1.7 1.5 0.9 1.9 1.2 6.1 1.8 7.8 0.8 
Sweetgum 1,1650 102.0 139.4 150.7 180.0 175.2 137.6 105.6 71.2 86.5 16.8 
Tupelo and blackgum 1.2584 45.7 105.3 177.3 217.7 232.1 193.1 124.3 72.5 81.3 9.1 
Ash 221.9 17.7 28.1 34.8 35.6 31.2 28.6 19.0 6.8 18.9 1.2 
Cottonwood 54.3 2.5 3.0 6.5 4.8 6.2 7.0 3.6 3.0 8.4 9.3 
Basswood 1.0 0.2 0.2 0.6 
Yellow-poplar 350.5 18.1 31.3 42.2 55.2 52.7 47.7 41.0 25.0 30.2 7.1 
Black walnut 3.6 0.2 0.5 0.7 0.7 . 1.2 0.3 .. 
Black cherry 4.7 1.8 1.5 0.7 0.2 . 0 5  
Elm 154.7 11.1 23.1 24.7 21.5 19.2 14.7 15.5 7.1 15.3 2.5 
Sycamore 45.6 0.6 2.5 3.9 6.5 3.6 6.3 6.5 4.4 9.0 2.3 
Birch (except yellow) 54.4 3.5 9.3 6.3 10.0 7.5 3.8 5.3 3.9 4.8 
Other eastern hardwoods 103.6 11.1 1 1 . ~  17.2 14.9 12.7 10.3 9.6 6.5 7.8 2.3 

Total hardwoods 6,1451 422.2 660.2 811.5 904.8 896.3 733.1 579.7 377.4 610.5 149.4 

All species 12,250.9 1,054.7 1.5309 1.819.1 1.934.2 1,7880 1,3650 993.3 643.1 917.9 186.7 

1 Includes white, swamp white, and swamp chestnut oaks. 
'Includes cherrybark, northern red, and Shumard oaks. 

Softwood 

7.0- 
3.9 

. . . . . . . . . . . . . . . . . . . .  ~ i l l i ~ ~  crrbic feet - - - - - - - - - - - - - - - - - - - 

9 . 0  
10.9 

11.0- 
12.9 

Hardwood 

13.0- 
14.9 

All 
5pecies SoftwoodHardwood 

15.0- 
16.9 

2 9 0 a n d  
larger 

17.0- 
18.9 

19 .0  
20.9 

21.0- 
28.9 
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~ ~ b l e  15.-volume of sawtimber o n  commeicial fovert land, by species and 
qirolity classes, South Coioiina. 1968 

Softwood: 
Ycllow pines ' 17,686.1 4,643.1 3,0599 9,983.1 ?) 
Eastern white plne 64.0 8.7 33.8 21.5 
Other eastern softwoods 1,7171 330.6 608.8 770.6 7.1 

Total 19467.2 4,973.7 3.6774 10.7875 28.6 

Hardwood: ' 
Select white and red oaks 1.287.3 193.2 300.6 565.6 227.9 
Other white and red oak5 3,785.2 631.4 795.2 1,6733 685.3 
Hickory 766.4 97.9 154.8 3601 153.6 
Hard maple 8.0 1.5 2.8 3.7 
Sweetgum 3.090.1 423.8 732.7 1,484.7 448.9 
Ash. walnut, and black cherry 488.4 66.4 129.5 267.0 25.5 
Yellow-poplar 1,064.5 165.6 182.2 444.8 271.9 
Other hardwoods 5,0385 1,0137 1,136.0 2,628.1 280.7 

Total 15.5484 2,5020 3.4325 7.426.4 2.0975 

All species 35,015.6 7.5657 7,1099 18.2139 2.1261 

B a s e d  on Southern Pine Tiee G ~ a d e s  far  Yard and Structvrol Lumber, Research 
paper S E ~ 4 0 .  published by the Southeastern Forest Experiment Station in 1968. 

'Not applicable. 
1 ~~~~d on ~ 1 i o 1  ~ o g  Grades fo? Eostoin White Pine prepared by the Northeastern 

Forert Experiment Station in 1960. 
*Graded according to Haidwood Lag Grodes for Standard Lumber published by 

the u S.   ore st Products Laboratory in  1953. Specifications for the  grade 4 
tie and timber logs are based chiefly on knot size and lag soundners. 

Log or tree grade 

1 1 2 1 3 4 
species 

~ ~ b l ~  l f i . - ~ ~ t  onnllol giowth and irmovois of growing stock Table 17.-Net annual giowth and removals of sloe* on commrrciol 
on f o ~ e r t  land, by species, South forest land, bu ownership classes and by softwood and haidwood, 
,-m-->;..m roe ,  Sovfh C a r o l i ~ .  1967 

- - - - - -  Million board feet - - - - - - 
All 

grader 

Hardwood: 
Select white and red oaks 
Other white and red oaks 
Hickory 
Hard maple 
sweetgum 
Ash. walnut, and black cherry 
Yellow-poplar 
Other hardwoods 

Total 

All species 

--, "" .,.-, 

species 

Million board feet 

Softwood: 
Yellow pines 1,3421 927.0 
Eastern white pine 3.1 15.9 
Cypress 49.9 33.7 
Other eastern softwoods 2.6 2.6 

Total 1,3377 979.2 

 able 18.-Net annual growth and removols of sowtimber o n  
commercial forest land, by species, South Cora- 
iino, 1967 

Hardwood: 
Select white and red oaks 71.1 47.6 
Other white and red oaks 189.6 83.6 
Hickory 23.3 16.3 

N E ~  annual Annual timber 

species 

Hard maple 0.2 
Sweetgum 139.0 119.6 
Arh, walnut, and black cherry 22.3 13.0 
Yellaw-poplar 74.1 52.9 
Other hardwoods 175.4 165.5 

Total 695.6 498.5 

All species 2,093.3 1,4777 

growth removals 
Ownership class 

 illi ion cubic feet 

Net annual 1 Ary:m;;;ber 
erowth 

Net annual growth I Annual timber removals 

Softwood: - - - - - - - Million cubic feet - - - - - - - 
yellow pines 396.5 274.8 
Eastern white pine 1.1 3.2 National Forest 41.9 32.0 9.9 18.1 17.5 0.6 

Cypress 10.9 7.7 Other public 30.8 22.6 8.2 7.8 4.7 3.1 

o t h e r  eastern softwoods 3.9 2.0 Forest induntry 136.6 91.0 45.6 106.3 74.4 31.9 
287.7 Farmer and mire. private 445.2 266.8 178.4 309.5 191.1 118.4 

Total 412.4 
All ownerships 654.5 412.4 242.1 441.7 281.7 154.0 

All 
rpeeier 

Soft- 
wood 

Hard- 
woad 

Soft- 
wood 

Hard- 
wood 

All 
species 





s a w  1.385: 
Softwood M bd. It.' 710,877 111,572 710.677 111.572 
Hardwood M bd. ft.  ' 275.986 42,838 274.950 42,605 ' 1,036 '233 

Total M bd. ft. ' 986.683 154,410 985,627 154,177 ' 1,036 '233 

Table23.-Output of trmbei products, by product. by aource of material, and by softwood and hord- 
wood. South Corolino, 1967 

Veneer logs and bolts: 
Softwood M bd, ft. ' 5,598 851 5.599 851 . . 
Hardwood M bd. ft. ' 81,448 12.135 81,448 12,135 

. . .  Total M bd. ft. ' 87,047 12,986 87,047 12,988 

Product and 
species group 

Pulpwood: 
Softwood Std. cords' 2,204,848 163,599 1,776,068 131,784 426.778 31.815 
Hardwood Std. cords' 742,657 52,803 595,284 42.325 147,373 10,478 

Total Stdcords '  2,947,503 316,402 2,371,352 174.109 576,151 42,293 

Cooperage: 
. . .  . . .  Softwood M bd. ft. ' . . . . . . 

Hardwood M bd. ft. ' 1,892 207 1,892 207 . . 
. . .  Total M bd. ft. ' 1,892 207 1,892 207 

Total output Roundwood products Plant byproducts 
Standard 

Piling: 
Softwood M linear ft. 
Hardwood M linear ft. 

Total M linear it. 

Poles: 
Softwood M pieces 
Hardwoad M pieces 

Total M pieces 

Mine timber5 (round): 
Softwood M cu. ft. 
Hardwood M eu. ft. 

Total M cu. ft. 

Poets (round and split): 
. . .  Softwood M pieces 1,789 1,399 1,789 1,399 
. . .  Hardwood M pieces 342 204 342 204 

. . .  Total M pieces 2,131 1,803 2,131 1,603 . . 

Other: ' 
Softwood M cu. ft.  1,558 1.558 1,520 1,520 38 38 
Hardwood M cu. ft. 218 218 21 21 I97 197 

Total M cu. ft. 1.776 1,776 1,541 1,541 235 235 

Total industrial 
products: 

Softwood 285,204 253,351 31,853 
Hardwood 108,405 97,497 10,908 

Total 393,609 350,848 42.761 

Fuelwood: ' 
Softwood Std.cords 297.453 22,071 271,051 20.112 26,402 1,959 
Hardwood Std. cords 445,149 31.850 419,973 29,860 25.176 1,780 

Total Std. cords 742,802 53.721 691,024 49,972 51,578 3.749 

All products: 
Softwood 307,275 273,463 
Hardwood 140,055 127,357 

Total 447.330 400,820 . . 
'International V4-inch rule. 
'Rough-wood basis (includes chips converted to equivalent standard cords) 
'Includes hewn ties, excelsior bolts, shingle bolts, turnery bolts, and chemical wood. 
' ~ ~ ~ i u d e s  approximately 6,310 thousand cubic feet of plant byproducts used for industrial 
a veneer cores sawed into lumber. 

fuel. 



veneer logs and bolts: 
Softwood 851 844 844 . . . . .  7 
Hardwood 12,135 12,041 12,041 . ~ 94 

Total 12,986 12,685 12,885 . . . . 101 

Table24.-Otrtput of iaundwood products, by product, by source, and bv softwood and 
hoidwood. South Carolina, 1967 

Pulpwood: 
Softwood 131,784 121,101 67,158 53,943 2,621 1,749 8,313 
Hardwood 42,325 36,100 21.049 15,051 3,116 448 2.661 

Total 174.109 157,201 86,207 68.994 5,737 2,197 8,974 

Product and 
species group 

cooperage: 
Softwood 
Hardwood 

Total 

Piling: 
Softwood 
Hardwood 

- - - - - - - - - -  Thaurond cubic feet - - - - - - - - - - 
Saw logs: 

Softwood 111,572 110.294 107,469 2.625 80 1,198 
Hardwood 42,605 40.325 39,711 614 2,117 183 

Total 154,177 150,619 147,180 3,439 2,197 1,361 

All 
""rcer 

Total 

Poles: 
Softwood 
Hardwood 

Total 

Mine timbers (round): 
Softwood 
Hardwood 

Total 

Growing-stock 'Iees ' kough and 

Posts (round and split): 
Softwood 1,399 1.256 300 956 58 5 80 
Hardwood 204 107 19 68 88 . . 9 

Total 1.603 1,363 319 1,044 146 5 89 

Salvable 

t;2h:~ 

Other: 
Softwood , 1,520 1,474 1,277 197 9 11 28 
Hardwood 21 19 16 3 2 . . .  

Total 1,541 1,493 1,293 200 11 11 26 

Total industrial 
products: 

Softwood 253,351 241.062 183,141 57,921 2,768 1.785 7,156 
Hardwood 97,497 88.798 73,042 15,756 5,328 448 2,928 

Total 350,848 329.860 256,183 73,677 8,091 2,213 10.684 

Fuelwood: 
Softwood 20.112 17.238 4.422 12.616 1.617 1.257 

Other 
rotten 
t reess  

Hardwood 29,660 18,669 10.885 7,764 9,126 58 2:005 

Total 49.972 35.907 15.307 20,600 10,745 58 3,262 

Pole- 
timber Total 

All products: 
Softwood 273.463 258,300 187,563 7W37  4,365 1,765 8.013 
Hardwood 127,357 107,467 83,927 23,540 14,451 506 4.933 

Total 400,820 365,767 271,490 94,277 18,836 2,271 13,946 

' O n  commercial forest land. 
Includes trees less than 5.0 inches in  diameter. tree tops and limbs from commercial forest 
areas, or material from noncommercial forest land or ",anforest land such as fence raws 

s a w -  
timber 

or suburban areas. 



Roundwood products: 
Saw logs 150619 110.294 40.325 

ÿ able 2 5 . 4 n n u o I  timber removals fvom growing stock 
on commercial foiest land, by items, and 
by  oftw wood and ho~dwood, South Coiolino, 
1967 

-. - ~ - -  ~~. . 
veneer logs and bolts 12,865 844 12:041 
Pulpwood 157,201 121,101 36,100 
Cao~eraee loss and baltr 206 206 . . -  
Piling 3,594 3.594 
Pnler 2.499 2.499 

~ t r m  

- ~~~~ 

Mine timber3 
Ports 
Other 
Fuelwood 

All products 

Logging residues 

Other removals 

Total removals 

- Thousand cubic feet - 

All species 
Soft- 
wood 

mble  28.-Annual timber rsmovols from liue rowtimber 
on commercial forest land, by items, a s d  
by softwood and haidwood, South Corolino, 
1967 

Xard- 
wood 

Roundwood products: 
Saw Logs 702.679 527.760 174.819 
Veneer logs and bolts 63,206 5,121 56,085 
Pulpwood 391,245 301.573 89.672 
Cooperage logs and bolts 1,300 1,300 
Piling 16,747 18,747 
Poles 13,035 13.035 
Mine timbers . . .  . . . . .  
Posts 1,315 1,216 97 
Other 5,996 5.920 76 
Fuehood  74,672 28,298 46,374 

All product3 1,272,195 901,672 370,523 

Logging residues 124,310 37,665 86,625 

other  removals 61,146 39.843 41.303 

Total removals 1,477,651 979,200 488,451 

Hard- 
wood Item 

Table 27.-Volume af unused ~esiduos of primary monu- 
focturins plants, by induatiy and type of resi- 
due. and bu softwood and hwdwood, South 

- Thousand board feet - 

All species 

Softwood: 
Coarse ' 1,623 1,619 . . . 4 
Fine ' 12.776 12.683 25 68 

Total 14,389 14,302 25 72 

S o f t  
wood 

carblino, 1967 

Hardwood: 
Coarse ' 2,038 1,963 16 59 

species group 

Fine ' 5,958 5,718 150 88 

Total 7,994 7,681 166 147 

Table28.-Projections of net annual growth, available cut and inventaiy of 
sowtimber and growing stock an eommereiol forest Inlid. bg soft- 
wood and hardwood, South Carolina. 1967 to 1997 > 

1 I Proiections 

-----Thousand cubic feet - - - - - 

Veneer and 
plywood Other 

Hardwood: 
Cut 154,000 218,100 252.500 278.900 
Growth 242,100 263.400 276,800 282.400 
Inventory 6,145,100 8,696,100 7,032,800 7,161,100 

Species 

ZrouB 

- ~ 

Cut 441.700 615.900 731,800 816,700 
Growth 654.500 743,500 600.600 627,300 
Inventory' 12,250,900 13,796,700 14,746,800 15,116.200 

SAWTIMBER 11% thousand baaid feel) 

GROWING STOCK 11" thovrond cubic feet) 

Soitwood: 
Cut 287,700 397.600 479,300 537,800 
Growth 412,400 480,100 523,800 544,900 
Inventory ' 6.105.800 7,100,800 7,715,900 7,955,100 

1967 . 
11nventory year1 

Softwood: 
Cut 979,200 1,353,000 1,620,000 1,800,000 
Growth 1,397,100 1,601,000 1,732,000 1,702.000 
Inventoryi 18,467,200 22,706,000 24,411,000 24,871,000 

Hardwood: 
Cut 498,500 541,000 626,000 689.000 
Growth 695,600 657.000 662,000 691,000 
Inventory ' 15,546,400 17,024,000 17,646.000 16,103,000 

Total: 
Cut 1.477.700 1,894,000 2,246,000 2,489,000 
Growth 2,093.300 2,258,000 2,414.000 2,463,000 
Inventory' 35,015,600 39,730.000 42,259.000 42,974.000 

'Bared on the assumption that cut starting at the 1967 level will be in balance 
with the growth by the year 2000. and that forestry progress will continue at 
the rate indicated by recent trends. 

'Inventory as of January 1 of the ioIIowing year. 

1997 
(inventory year 
plus 30 years1 

1977 
(Inventory year 
plus 10 years) 

I AII species: 
Coarse ' 3,661 3,582 16 63 

1 Fine ' 16,732 18,401 175 156 

Total 22,393 21,983 191 219 

1 ~ ~ t e r i a l ,  such as slabs, edgings, and veneer eoree. 
! -rwaterial, such as sawdust and shavings. 

1967 
(Inventory year 
plus20 years) 



White pine~hemloek: 
Growing stock 
~ o u g h  and rotten trees 

All trees 

Table29.-Basal aisa  per ocie of grawing stock and rough and 
rotten tiees 5 0 inches d.b.h.  and lower. by f o i e ~ t  
type and S u r v e ~  Unit.  South Coiolino. 1968 

Longleaf-slash pine: 
Growing stock 
~ o u e h  and rotten trees 

All trees 

Loblolly~shartleaf pine: 
crowing stock 
~ o u g h  and rotten treer 

All trees 

Oak-pine: 
Growing stoek 
~ o u g h  and rotten treer 

All trees 

Oak-hickory: 
crowing stock 
Rough and rotten treer 

Ail trees 

Oak-gun~cyprers: 
Growing stock 
~ o u g h  and rotten trees 

All treer 

Piedmont Forest type 

Elm-ash-cottonwood: 
Growing stock 
Roueh and rotten trees 

All treer 

All types: 
Growing stock 
Rough and rotten trees 

All tree3 

State 

Oak-pine: 
Crowing stock 271 204 280 306 
Rough and rotten trees 398 336 439 395 

All trees 669 542 719 701 

Table 3O-Number of g7owing stock and rough and rotten trees 
1.0-4.9 inches d b h  per acre, by forest t y p e  and 
Suiuey Unit. South Co7olino. 1968 

Southern 
Coastal 
Plain 

Oak-hickory: 
Growing rtaek 216 177 211 241 
Raueh and rotten trees 460 512 493 407 

Forest type 
Northern 
Coastal 
Plain 

- 
All trees 676 689 704 648 

Oak-gum cypress 
Grow~ng stock 219 237 204 
Rough and rotten trees 518 506 527 

All trees 737 743 731 

Elm-ash-"ottanwood: 
Growing stock 128 172 74 146 
Rough and rotten trees 382 352 445 348 

All trees 510 524 519 494 

All tyges' 
Growing stock 300 244 273 369 
Rough and rotten trees 351 354 393 304 

All trees 651 596 666 673 

- - - - -Numbe .ro f t7ee s - - - - -  

White pine-hemlock: 
craving stock 93 93 
Rough and rotten trees 201 201 

All trees 294 294 

Longleaf-slash pine: 
Growing stock 266 283 242 . . 
Rough and rotten trees 137 145 127 

All trees 403 428 369 

State 
Southern 
Coastal 
Plain 

Northern 
Coastal 
Plain 

~ i e d m o n t  



Table 31.-Area of commeiciol forest land, by stand volume fbonrd feet) and olu,~errhip classel, by physiagiophic ~ lossos ,  South 
Corolino, 1963 

Other public: 
Less than 1,500 bd. i t .  262.2 2.5 2.5 5.0 40.0 5.0 49.9 152.3 5.0 
1,500 to 5.000 bd, ft. 151.6 10.8 2.7 19.0 5.4 35.2 2.7 43.3 27.1 5.4 
More than 5,000 bd. it. 108.5 13.6 16.3 2.7 10.9 10.8 27.1 16.3 10.8 

All classes 522.3 13.3 18.8 40.3 8.1 86.1 18.5 120.3 195.7 21.2 

Forest industrv: 

ownership class and 
stand volume per acre ' 

Less than 1,500 bd. it. 927.4 16.8 7.2 28.8 439.7 69.6 274.0 74.5 16.8 
1,500 to 5,000 bd, i t .  573.3 30.9 21.4 42.8 2.4 309.2 38.1 114.2 9.5 4.8 
More than 5,000 bd. it. 546.7 114.1 61.0 34.5 252.1 18.6 50.4 2.7 13.3 

All elar3es 2.0474 161.8 89.6 106.1 2.4 1,0010 126.3 438.6 86.7 34.9 

. . . . . . . . . . . . . . . . . . . .  Thousand acres - - - - - - - - - - - - . - - - - - - - 
National Forest: 

Less than 1,500 bd. it. 71.3 3.1 31.0 12.4 24.8 
1,500 to 5.000 bd. ft. 208 2 3.4 6.8 30.7 92.2 10.2 64.9 
More than 5,000 bd. ft. 271.4 17.0 3.4 27.1 3.4 95.0 27.1 95.0 3.4 

All classes 550.9 20.4 3.4 37.0 34.1 218.2 49.7 134.7 3.4 

All 
elarrer 

Physio%raphic class 

Farmer and misc private: 
Less than 1,500 bd. ft. 4,7360 6.2 32.1 285.7 22.5 1,384.6 136.4 2.0187 790.6 106.2 
1,500 to 5.000 bd. ft. 2,9313 101.4 95.3 368.5 73.6 1.1973 92.1 850.2 113.5 39.9 
More than 5.000 bd. ft 1 ,5723 171.1 137.9 317.3 11.0 595.7 52.4 217.9 30.3 38.7 

All elasrer 9,2901 278.7 265.3 971.5 107.1 3,177.6 230.9 3,0876 934.4 136.8 

All ownerships: 
Lerr than 1,500 bd. ft .  6,046.9 25.5 41.6 322.6 22.5 1,895.3 223.4 2,368.4 1,017.4 130.0 
1,500 to 5,000 bd. ft. 3.864.9 146.5 119.4 437.1 112.1 1,6339 143.1 1.0726 150.1 50.1 
More than 5.000 bd. ft. 2.4989 302.2 215.9 395.2 17.1 953.7 108.9 390.4 49.3 66.2 

All classes 12,410.7 474.2 377.1 1.154.9 151.7 4,4629 475.4 3,331.4 1 ,2163 246.3 

' Sawtimber volume, International ?/r-~nch rule. 

Deep 
Swamps 

Table32.-Aim of commercial forest land, by stand volume (cxbie feet) and ownership chsses, by physiogrophie classes, Savth 
Corolino. 1963 

Flstwoods Bays and 1 and dri wet 
pocosins *ocormr 

Broad 
st,,,m 
m,,g,,3 

NationalFarert: 
Less than 500 eu. i t .  53.6 30.2 13.3 10.1 
500 to 1,000 cu. ft .  117.6 6.7 13.8 53.7 3.3 40.3 
More than 1.000 cu. it. 379.7 20.4 3.4 30.3 20.5 134.3 33.1 134.3 3.4 

Roiling 

Ownership elass and 
stand volume per acre ' 

All classes 550.9 20.4 3.4 37.0 34.1 213.2 49.7 184.7 3.4 

e arrow 

margins 

Other publie: 
Less than 600 eu. i t .  236.4 2.7 2.7 28.7 5.3 44.4 149.9 2.7 
500 to 1,000 cu. ft .  106.9 5.3 13.4 31.3 2.6 28.8 22.9 2.6 
More than 1 0 0 0  cu. ft. 179.0 3.0 16.1 24.2 8.1 26.1 10.6 47.1 22.9 15.9 

sandhiils 
~ o u n t a i n  
tops and 

slopes 

- - - - - - - - - - - - - - - Thousand acres - - - - - - - - - - _ _ - - - - - - - - 

All  
classes 

All classes 522.3 13.3 13.8 40.3 8.1 86.1 13.5 120.3 195.7 21.2 

Other 
mi". 
ciarrer 

Forest industry: 
Less than 500 eu. ft .  764.2 7.7 7.7 22.2 . 360.7 63.1 220.5 72.3 1 0 0  
500 to 1,000 eu. ft .  401.8 10.3 7.7 17.3 . 230.6 24.3 96.9 7.2 7.5 
More than 1,000 cu. ft .  881.4 143.8 74.2 66.6 2.4 409.7 33.9 121.2 7.2 17.4 

All classes 2,047.4 161.8 89.6 106.1 2.4 1.0010 126.3 438.6 86.7 34.9 

Physiographic class 

~arrner and mise private: 
Less than 500 eu. ft. 3 .7543 20.4 176.3 12.3 1,113.1 125.2 1,466.1 761.3 78.6 
500 to 1.000 cu. ft .  2.1336 20.1 35.0 179.4 27.5 844.8 48.8 846.7 107.0 24.5 
More than 1.000 eu. ft .  3,4022 253.6 209.9 615.8 67.3 1 ,2199 106.9 775.0 66.1 62.7 

Deep 
Swamps 

Bays and 
wet 

pocosins 

Broad 

margins 
sandhills 

Narrow 
stream 
margins 

Other 
mist. 
classes 

Mountain 
topr and 
slopes 

~la twoods  
and dry 
poeosinr 



Deep swamps: 
Growing stock 461.0 1,769 2.0546 5.679 2.515.6 7,448 12.8 62 61.9 198 74.7 260 
Rough and rotten trees 47.7 644.8 692.6 0.6 14.0 14.6 

Total 508.7 1,769 2 . 6 r 5  5,679 3,208.2 7.448 13.4 62 75.9 198 89.3 260 

Table 33.-Aueioge net volvme and giowth pe7 aCTe O n  comme7cioi foiesf lond, by physiographic class, tree class, and specter 
gioup, South Caioiina, 1968 

Broad stream margins: 
Growing stock 251.3 1,013 1,9528 6,208 2,2041 7,221 9.2 44 61.9 223 71.1 267 
Rough and rotten trees 8.9 495.4 504.3 0.2 11.4 11.6 

Total 260.2 1,013 2.448.2 6,208 2.7084 7.221 9.4 44 73.3 223 82.7 267 

Physiographic class 
and tree class 

Narrow stream margins: 
Growing stock 319.3 1,180 1.2435 3,325 1.5628 4,505 13.8 57 43.8 142 57.6 199 
Rough and rotten trees 10.9 383.5- 394.4 0.5 10.2 1 0 7  

Total 330.2 1,180 1,6270 3.325 1,9572 4,505 14.3 57 54.0 142 68.3 IS9 

N e t  volume per acre I Net growth Der acre 

Softwood Hardwood I Total Softwood Hardwood I Total 

Mountain tops and slopes: 
Growtna stock 463.2 1,450 741.6 1.713 1,2048 3.163 25.9 86 30.2 83 56.1 169 
Rough and rotten trees 14.7 221.1 235.8 5.0 6.2 11.2 

Total 477.9 1,450 962.7 1,713 1.4406 3,163 30.9 86 36.4 83 67.3 169 

Cubic Boaid Cubic Boaid Cubic Boaid Cubic Boaid Cubic Bowd Cubic ~ o o r d  
feet feet  feet feet feet feet feet feet  feet fret feet feet 

Flatwoods and dry  pocosins: 
Growing stock 659.9 2,298 3530 662 1.0129 3,160 44.5 167 15.8 45 60.3 212 
Rough and rotten trees 16.9 1180 136.9 1.5 3.5 5.0 

Total 678.8 2,298 471.0 882 1,1498 3,160 46.0 167 19.3 45 65.3 212 

Bays and wet pocosins: 
Growing stock 505.8 1,775 515.8 1,277 1,0216 3,052 29.3 107 16.5 49 45.8 156 
~ o u g h  and rottentreer 23.5 184.7 208.2 1.3 4.7 6.0 

Total 529.3 1,775 7005 1,277 1,229.8 3.052 30.6 107 21.2 49 51.8 156 

- .  
Growmg stock 4764 1,310 2694 572 7458 1,882 36 7 110 1 3 3  32 500  142 
Rough and rotten treer 17 4 84 1 101 5 1 8  2 9 4 7 - 

Total 4938 1,310 3535 572 8473 1,882 3 8 5  110 1 6 2  32 54 7 142 

Growlng stock 2788 811 38 1 69 3169 880 25 1 79 2 2  4 27 3 83 
Rough and ratten trees 8 7 43 8 52 5 0 9 1 1  2 0 

Tots1 2875 811 81 9 69 369 4 880 26 0 79 3 3 4 2 9 3  83 

Other mise, classes: 
Growing stock 442.2 1.550 776.3 1,888 1.2185 3,438 16.7 54 27.8 82 44.5 136 
Rough and rotten trees 17.1 . . 252.4 269.5 0.9 7.1 . 6.0 

Total 459.3 1.550 1,028.7 1,688 1,488.0 3,438 17.6 54 34.9 82 52.5 136 

All classes: 
Growing stock 502.4 1,645 519.0 1,338 1,0214 2,983 33.7 117 2 0 1  59 53.8 176 
Rough and rotten trees 17.7 1 6 5 1  _ 182.8 1.4 4.5 5.9 

Total 520.1 1,645 684.1 1,338 1,204.2 2.983 35.1 117 24.6 59 59.7 176 

Table34.-Land oleo, by class, major foiest type, and survey com- 
pletion dote, 1947, 1958, and 1968 

- - - - -  Thousand acres - - - - - 

Forest land: 
Commercial forest land: 

Pine and oak-pine typer 7,324.1 6.6836 7,6491 +965.5 
Hardwood types 4,5759 5,251.3 4,7616 -489.7 

Total 11,899.5 11,9348 12.4107 +475.8 

Land use class 

Noncommercial forest land: 
Productive~reserved 40.2 73.9 70.3 - 3.6 
Unnroductive 2.9 7.0 12.6 + 5.6 

Total 43.1 80.9 82.9 + 2.0 

Nonforert land 7.3854 7,206.2 6,6807 5 2 5 . 5  

All land ' 19.328.0 19,2220 19,1748 - 47.1 

'Excludes all  water areas. 

Survey complet~on date 

1947 / 1958 / 1968 
change 

1958-1968 



Table 35.-Volame ' of rourtimbe.r, growing stock, and oil live t imber on commeicial forest  Land, by species 
group, diameter class, and sv7veu comilletian dote, South Carolina. 1947. 1958. and  1968 

..~ 
Diameter class (inches a t  breast height)  

Species All 
group Year 

SAWTIMBER (1% million boa7d feet, International !&inch miel 

Softwood 1947 17,175.7 3,0850 3 ,5371 3.4121 2,639.8 1,7038 1,024.7 1,7732 
1958 15.485.4 3,1813 3,4338 2,9056 2.3458 1,5539 871.0 1.1840 
1968 19,467.2 3.6981 4.2571 3,889.2 2,931.9 1.8949 1.213.8 1,5822 

Hardwood 1947 15.814.2 2,501.5 3,102.3 2.717.2 2,3437 1,531.8 3,6177 
1958 13.8939 2,515.2 2 ,9576 2.5162 1.9384 1 ,8605 2,6060 
1968 15.5484 2,769.9 3 ,2181 2,8108 2.2590 1.4693 3,0013 

=WING STOCK (In  million cubic feet) 

Softwood 1947 5,1474 433.6 671.3 840.8 854.6 778.7 586.2 371.8 224.0 386.4 
1958 4.6893 481.2 7 3 4 1  869.4 829.8 664.7 521.6 339.1 1 9 0 9  258.3 
1968 6,105.8 632.5 870.7 1,0076 1,0294 889.7 651.9 413.6 265.7 344.7 

Hardwood 1947 5,7376 306.9 471.2 670.4 817.1 863.3 707.5 599.2 386.0 914.0 
1956 5.411.4 352.4 540.9 716.4 821.3 823.1 656.0 497.7 343.6 659.8 
1968 6 ,1451 422.2 6602 811.5 904.8 696.3 7 3 3 1  579.7 377.4 759.9 

ALL LIVE TIMBER / I n  million cubic feet) 

Softwood 1947 5,323.6 476.9 718.5 674.6 669.2 784.6 588.6 374.3 2 2 6 1  410.6 
1956 5,065.8 529.7 785.8 904.4 643.9 669.8 523.9 341.4 192.7 274.2 
1968 6.3250 696.2 932.1 1.048.2. 1,046.6 896.4 654.7 416.2 266.1 366.5 

l ia rdwaod 1947 7,4922 524.4 699.3 918.8 1,0534 1,0470 841.4 711.4 469.3 1,2272 
1958 7,107.2 596.3 801.4 980.5 1,055.7 997.7 778.9 569.6 417.6 887.3 

- 1968 8,0931 717.9 976.6 1.110.5 1 ,1639 1 ,0863 670.0 686.9 458.2 1,0228 

' I n  order to provide a basis for valid comparisons, adjustments have been made  to  allow for differences 
i n  volume tables and  sawtimber specifications used in previous surveys. 

Table 36.-Volume of a l l  line timber, bv species group and Survey Unit, 
South Cclolina. 1947. 1958. end 1968 

Southern Coastal Plain 1 ,2819 1.2136 - 5.3 1,5685 +29.2 
Northern Coastal Plain 2.3335 2,166.7 - 7.1 2.6899 +24.1 
Piedmont 1.7082 1,6655 - 1.3 2,066.6 f22 .6  

. . 

All units 5.3236 5,0656 - 4.8 6.3250 +24.0 

Hardwood: 
Southern Coastal Plain 2.036.2 2,0896 + 2.6 2.3154 + I 0 8  
Nar therneoas ta lP ia in  3,633.1 3,212.1 -16.2 3,626.8 +12.9 
Piedmont 1,6229 1,8055 + I 1 3  2 ,1609 +19.l  

All units  7,4922 7,107.2 - 5.1 8,0931 + I 6 9  

Change 
1958.1966 

Million Million Million 
cu. i t ,  C". ft. cu. ft .  Pe7cent 

lgS8 
Species group and 

Survey  u n i t  lY5' 
Change 

1947.1956 






