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INTRODUCTION 

The way a nation manages and uses its 
natural resources largely determines its economic 
strength, the integrity and quality of its environ­
ment, and the satisfaction and well-being of its 
people . Finite resources such as oil and minerals 
are being exhausted, forcing us to rely on renew­
able resources-those that can be reproduced and 
perpetuated . America's forest and range re­
sources are good examples. 

As America increases its dependence upon 
forest and range resources, there is a growing 
need to understand the complex interactions 
among their many uses. At issue is the optimum 
allocation of these resources among the various 
uses. The public and its planners and decision­
makers must have adequate, up-to-date informa­
tion if a rational course of action is to be charted. 
This Paper describes an approach and system for 
obtaining the information. 

NEED FOR BETTER RESOURCE 
INFORMATION 

The Nation has adopted a policy of multiple 

use of its forest and rangelands. Strong public 
pressures are being applied by special interest 
groups to favor one use over another. There is an 
acute need for better resource information to help 
resolve these complex resource issues. 

Multiple-use management requires a balance 
of multi resource information. While conventional 
forest inventories have provided a wealth of infor­
mation on timber, they have not been designed to 
inventory the forests from the standpoint of 
multiple use. From this standpoint, the species 
composition, quantity, and spatial arrangement of 
the lesser vegetation become as important as the 
trees. Whereas rough, rotten, hollow, or dead 
trees might have little or no value for timber, these 
same trees are valuable for wildlife habitat. 

The idea put forth in this Paper is to build 
multiresource inventories on the foundations al­
ready established for timber. The proposal is to 
expand the scope of conventional timber in­
ventories to include the species composition, 
quality, and spatial arrangement of total biomass, 
and non timber attributes of each significant plant 
community . The primary objective of these in­
ventories would be to monitor the successional 
stages of each significant plant community in both 



the presence and absence of man's intervention. 
Because of the magnitude of the inventory task, 
we envision continued reliance upon sampling as 
opposed to mapping. Nevertheless, ecological in­
formation obtained from the inventories would 
contribute greatly to in-place use and manage­
ment of the resources. 

WHO WILL PROVIDE THE INFORMATION? 

Within the research arm of the Forest Serv­
ice, Renewable Resources Evaluation (RRE) is a 
logical candidate for assuming the added inven­
tory responsibilities. RRE, formerly known as 
Forest Survey, dates from about 1930 (Doig 
1976). Chartered by the McSweeney-McNary 
Forest Research Act of 1928, Forest Survey con­
ducted the conventional forest inventories re­
ferred to earlier. Passage of the Forest and Range­
land Renewable Resources Planning Act (RPA) of 
1974 broadened the scope of Forest Survey activi­
ties. RRE was directly involved in the initial 
implementation of RPA. 

Organized into regional Work Units, RRE 
possesses a wealth of experience in both inven­
tory and resource analysis. In response to the 
RPA requirements, the RRE Work Unit in the 
Southeast proposed procedures for expanding its 
Forest Survey activity into a multi resource inven­
tory. The Forest Service authorized RRE to test 
these procedures in a pilot study during the fifth 
inventory of South Carolina. 

PURPOSE OF THIS PAPER 

The purpose of this Paper is threefold: (I) to 
summarize the background of RRE's forest in­
ventory activity in the Southeast. (2) to document 
an approach to multiresource inventories , and 
(3) to report on the status of the South Carolina 
Pilot Study. 

BACKGROUND 

The McSweeney-McNary Forest Research 
Act of 1928 recognized the importance of timber 
resource inventories. Section 9 of this Act 
authorized and directed the Secretary of Agri­
culture to make and keep current " ... a compre­
hensive survey of the present and prospective 
requirements for timber and other forest products 
in the United States and its territories and posses­
sions, and of timber supplies including a deter-
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mination of ways and means to balance the timber 
budget of the United States." In response to this 
Act. the Forest Service organized the Forest 
Survey. 

HISTORY OF FOREST SURVEY 
IN SOUTHEAST 

In the Southeast, Forest Survey began state­
wide forest inventories in Florida and Georgia 
about 1933 (Knight 1972). The inventory method 
was patterned after procedures used in Sweden 
and Finland. Crews followed compass lines 
spaced 10 miles apart and sampled 1/4-acre plots 
at intervals of 660 feet along these lines. Within 
the forest, crews classified each plot as to forest 
type and stand size, tallied the trees by species 
and size to determine volume, and bored selected 
sample trees to determine diameter growth rates. 
A field canvass of primary wood-using plants pro­
vided information for estimating timber cut. 

Data collection in this initial inventory of the 
Southeast extended over 7 years and was com­
pleted in Virginia in 1940. After completion of the 
initial inventory of the Region, Forest Survey 
stopped plot sampling during World War II but 
continued to compile, analyze, and report infor­
mation. Since computers were not yet available, 
most of the computations were performed with 
desk calculators. Nevertheless, these efforts pro­
vided planners and decisionmakers with their first 
systematic measure of the timber resource for an 
entire Region. 

In 1946, Forest Survey began its second in­
ventory of the Southeast in South Carolina. This 
inventory was completed in Virginia in 1957. 
Methods differed significantly from those used 
the first time around. Aerial photographs, then 
available for most areas, were used to interpret 
land use and to select and locate ground sample 
plots. Crews located and measured 1/5-acre 
sample plots randomly selected and systemati­
cally distributed by grids printed on aerial photo­
graphs. In addition to classifying areas and count­
ing and boring trees, crews tallied stumps of 
recently cut trees to estimate timber removals. 
Again, canvasses of wood-using plants provided 
for breakdowns of the removals by product. Spe­
cial studies provided utilization factors needed to 
relate the removal estimates to product output. 

A primary objective of the second inventory 
was to determine trends in the timber resource. 
For the first time, crews marked and described the 



locations of the sample plots so they could be 
remeasured. Experience had shown that perma­
nent sample plots were needed to improve esti­
mates of timber growth. mortality. and removals 
and to monitor' changes in the resources . 

By the midfifties. Forest Survey information 
had been accumulated for most of the country. 
With this information. the Forest Service made 
the most extensive review of the Nation ·s timber 
resources ever undertaken. The Forest Service 
published the results of this review in a 713-page 
report. "Timber Resources for America ·s 
Future" (USDA FS 1958). 

Without any delay. Forest Survey began its 
third inventory of the Southeast in 1957: the job 
was completed in 1966. The basic theory of point 
sampling had advanced to accepted application . 
Instead of tallying all trees on a fixed-area sample 
plot. an angle-gage was used to select sample 
trees based on tree diameter and distance from 
plot center (Grosenbaugh 1952). Crews tried two 
modified versions of this new sampling technique 
during the third inventory cycle. In South Caro­
lina. Florida. Georgia, and the Coastal Plain of 
North Carolina. crews superimposed a single 
basal area (BA-10) plot over each of the old 1/5-
acre plots. In all subsequent inventory work, 
crews installed a I 0-point cluster of BA-37 .5 plots 
at each of the locations. The latter plot design 
significantly reduced the number of sample loca­
tions required to achieve the desired minimum 
accuracy. 

In the third inventory. emphasis was placed 
on obtaining more reliable measures of the com­
ponents of change-timber growth. mortality. 
and removal. While the remeasurement oppor­
tunity afforded by permanent plots was under 
study, crews continued to bore trees for diameter 
growth rates and to make stump counts for esti­
mating removals. By 1959, most of the technical 
problems had been worked out and thereafter 
growth. mortality, and removal were estimated 
largely from remeasurement data. 

Other significant sampling procedures intro­
duced toward the end of the third inventory cycle 
included (I) a proportionate distribution of the 
sample plots across all land uses to enhance the 
measure of land-use change. and (2) a tree-volume 
subsample to improve volume prediction equa­
tions. The computer was fast replacing desk cal­
culators and tabulators in processing the data. 

The Forest Service undertook another com­
prehensive review of the Nation's timber re­
sources in the early sixties. Again, Forest Survey 
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data provided the basis for the appraisal. This 
appraisal focused on trends and projections of 
prospective timber supplies. ''Timber Trends in 
the United States" (USDA FS 1965). 

The fourth inventory of the Southeast was 
begun in 1966 and completed in 1977. During this 
fourth cycle. Forest Survey completed its shift to 
the I 0-point cluster of BA-37 .5 plots to determine 
inventory volume. Estimates of timber growth. 
mortality. and removals were based entirely on 
remeasurement data. Forest Survey continued its 
tree-volume subsample. timber utilization 
studies. and timber product output studies. The 
latter studies are conducted through cooperative 
efforts with the individual States. In 1968. sta rting 
with the fourth inventory of Florida . Forest Sur­
vey intensified its land-use sample both on photos 
and on the ground from a grid of single points to a 
grid of 16-point clusters . 

During the early seventies. the Forest Serv­
ice made still another appraisal of the Nation's 
timber resources . This appraisal occurred at a 
time when forest policies and forestry practices 
were being seriously questioned and reexamined. 
The appraisal focused on the condition of the 
forests and the identification of opportunities 
available for increasing prospective timber sup­
plies , "The Outlook for Timber in the United 
States" (USDA FS 1973). 

Throughout the first four inventory cycles, 
demand for Forest Survey information on the 
Southeast increased. While the primary objective 
of Forest Survey was to provide data for the na­
tional appraisals, State and local uses of the data 
further supported the need for the program. Be­
cause of frequent requests for data, Forest Survey 
established a comprehensive data bank and infor­
mation retrieval system in 1970. Called Forest 
Information Retrieval (FIR), the system provides 
for rapid compilation of forest and timber statis­
tics on a custom basis and at a nominal cost 
(McClure 1972). With FIR, information can be 
compiled in three ways: (I) whole counties 
grouped together, (2) circular areas around a spe­
cified point, or (3) irregular boundaries within a 
closed traverse of short-line segments. 

Increased State and local use of the infor­
mation also generated strong pressure to shorten 
the inventory cycles, intensify the sampling, and 
collect additional information. A National Hand­
book establishes the goals in each of these areas 
by specifying information required for national 
appraisals, minimum accuracy standards, and the 
periodicity of the inventories. Funding and man-



power limitations have at times extended the in­
ventory cycles beyond the established goals. At 
other times, cooperative assistance has enabled 
Forest Survey to finish early. 

TRADITIONAL TIMBER INVENTORIES 

All the inventories mentioned thus far 
focused primarily on timber. While they provided 
the official estimates of total forest acreage, de­
tailed classifications and measurements were gen­
erally confined to lands classified as commercial 
timberland . Traditional area classifications in­
cluded forest type, site class, stand size and age, 
stocking condition, and ownership. In the more 
recent inventories, additional area d assifications 
have included stand origin, stand hi~;· "·y, physio­
graphic class , slope, aspect, and treat 1. oppor­
tunity. 

The inventories have provided tree counts 
and their associated volumes by species, diam­
eter, and quality along with their growth, mor­
tality, and removal rates . Together, the area 
classifications, tree counts , and volume estimates 
have adequately described the makeup of the 
forest resources from the standpoint of timber. 
The inventories have largely ignored lesser vege­
tation and any attributes unlikely to influence 
timber production. 

RESOURCES PLANNING ACT­
A TURNING POINT 

A growing awareness of the complex inter­
actions among the many forest uses together with 
a recognition of acute problems in the budgeting 
process led Congress to pass the Forest and 
Rangeland Renewable Resources Planning Act 
(RPA) of 1974. RPA directed the Secretary of 
Agriculture to prepare a Renewable Resource 
Assessment not later than December 31. 1975, to 
be updated during 1979, and each 10th year there­
after. RPA stated the Assessment ..... shall in­
clude but not be limited to: 

(I) An analysis of present and anticipated 
uses, demand for, and supply of the renewable 
resources of forest, range, and other associated 
lands with consideration of the international re­
source situation , and an emphasis of pertinent 
supply and demand and price relationship trends; 

(2) An inventory, based on information de­
veloped by the Forest Service and other Federal 
agencies, of present and potential renewable re­
sources, and an evaluation of opportunities for 
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improving their yield of tangible and intangible 
goods and services .. . " 

RPA superseded the McSweeney-McNary 
Forest Research Act of 1928 and has been de­
scribed as a bold new experiment in resolving 
resource issues. In addition to its requirement for 
periodic Assessments, the Act directed the Sec­
retary of Agriculture to develop a long-range Pro­
gram for the Nation ·s renewable resources that 
will assure an adequate supply of forest and range 
resources in the future while maintaining the in­
tegrity and quality of the environment. The Act 
called for the Program to be prepared by Decem­
ber 31 , 1975, subject to revision in 1980 and every 
5 years thereafter. 

Because of the short time available. the 1975 
Assessment and Program were prepared from 
existing data obtained from the Forest Service 
and other agencies. In developing the Program . 
the Forest Service grouped all its activities into 
six resource systems: (I) outdoor recreation and 
wilderness , (2) wildlife and fish habitat. (3) range. 
(4) timber, (5) land and water, and (6) human and 
community development. After analyzing data 
available for each resource, the Forest Service 
developed several broad alternative goals for 
each system. The goals ranged from less than the 
current trend in activities to well above current 
program levels. 

For each goal, the agency developed targets 
of measurable outputs of goods and services such 
as acres of wilderness. animal-unit-months of 
grazing, or board feet of timber. Each target was 
translated into specific activities needed to meet 
that target, by relating inputs of dollars and 
materials to outputs of resources. benefits, or 
services. This procedure created more than 5,000 
possible combinations of activities from which to 
select a unified program . From these possible 
combinations, the agency developed eight alter­
native programs for public review. These eight 
alternative programs offered a variety of reason­
able options, ranging from a reduction in present 
levels of operation to intensive management of 
virtually all activities . After subjecting the eight 
alternatives to extensive public review. the 
Recommended Program was approved by the 
Secretary of Agriculture and transmitted to Con­
gress by the President in accordance with RPA . 

The final chapter in the first Assessment ad­
dressed the subject of scientific information and 
data needs. The Assessment acknowledged that 
••inventories of forest, range and inland water 
resources are basic to almost any decision con-



cerning the management or use of these re­
sources." The Assessment further acknowledged 
the contributions from Forest Survey and pointed 
out needs to accelerate the inventory cycles, in­
tensify the samples to provide more precise local 
data , and expand the Forest Survey to include 
forest and range resources other than timber. The 
Recommended Program called for the Forest 
Service to expand its research activities in several 
areas, including "resource inventory and evalu­
ation." The agency changed the name of Forest 
Survey to Renewable Resources Evaluation 
(RRE) and began techniques research on the 
problems associated with multiresource inven­
tories . 

MULTIRESOURCE PILOT STUDY 
IN SOUTH CAROLINA 

The RRE Work Unit in the Southeast was 
authorized to test its proposed multiresource in­
ventory procedures during the fifth forest inven­
tory of South Carolina . South Carolina has a rep­
resentative range of the forest conditions found in 
the Region . The State contains a portion of the 
Southern Appalachian Mountains, a large area of 
rolling Piedmont conditions laced with narrow 
flood plains, an extensive belt of sandhills, and 
a broad expanse of flat coastal plain inter­
spersed with swamps and broad flood plains. For 
inventory purposes, the State is divided into three 
Survey Units: ( I) Southern Coastal Plain, (2) 
Northern Coastal Plain , and (3) Piedmont. The 
mountains occur in the Piedmont Unit and the 
sandhills occur in both Coastal Plain Units. 

Fieldwork began in South Carolina in April 
1977 and was completed in September 1978. The 
new data for the Piedmont became available in 
late 1977. and some of the basic forest statistics 
have been published (Snyder 1978). Currently, 
RRE is subjecting the data to validation analysis 
from the standpoints of both timber and non­
timber interests . Plans call for a comprehensive 
and balanced analysis of all the data at the State 
level. 

APPROACH 

The approach taken by Renewable Re­
sources Evaluation was to expand the timber­
oriented inventory into a broader, multiresource 
inventory by making maximum use of established 
inventory methods and providing an orderly tran­
sition. The first major task was to explore possi-
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bilities and select an appropriate course of action. 
The plan that evolved was described in a prospec­
tus, "Evaluating Renewable Forest and Range­
land Resources in the Southeast." 

Experience with timber inventories provided 
us with a good understanding of the problems 
associated with resource evaluations. There are 
certain similarities in the ways different renew­
able resources can be inventoried. Hence, com­
puter and data management systems, maps, aerial 
photographs, coding systems, and field-data­
collection operations designed for timber inven­
tories could likely be used with minor modifi­
cations in dealing with the non timber resources. It 
was obvious, however, that certain aspects of the 
multiresource inventory would require highly 
specialized methodology and techniques. 

DEFINING RENEWABLE RESOURCES 

One important planning element was a defini­
tion and understanding of what should be in­
cluded as Renewable Resources. Preliminary 
work by the National RPA assessment team pro­
duced a working definition and listing ofresources 
to be included: 

Renewable resources .-Those resources 
whose use can be maintained indefinitely if the 
use rate does not exceed the ability to renew the 
supply. Renewable resources for which the 
Forest Service has some responsibilities include: 

I. Timber 5. Water 
2. Range 6. Recreation 
3. Wildlife 7. Wilderness 
4. Fisheries 8. Land 

Forest and rangeland are two major land-use 
classes which were specifically identified by the 
Resources Planning Act. Therefore, they were of 
particular importance to Forest Service resource 
evaluations and needed to be clearly defined . 
Again, preliminary work done on the Assessment 
produced useful definitions for these key classes 
of land use. 1 

Forest land.-Land at least 10 percent occu­
pied by forest trees of any size or formerly having 
had such tree cover and not currently developed 
for nonforest use . 

Rangeland.-Land on which the native veg­
etation (climax or natural potential) is predomi­
nantly grasses. grasslike plants. forbs. or shrubs 

1 On July 12. 1976. the Forest Service and Soil Conserva­
tion Service jointly agreed on a common set of definitions 
which differ slightly from those presented here . 



suitable for grazing or browsing, and present in 
sufficient quantity to justify grazing or browsing 
use. Rangelands include grasslands, savannas, 
shrublands, most deserts, tundra, alpine com­
munities, coastal marshes, and wet meadows. 

The Forest Service elected to place renew­
able resources into six major resource systems. 
which provided additional structure for a re­
source evaluation. For inventory purposes. the 
definition of a resource system and the six major 
resource systems were: 2 

Resource system.-A major Forest Service 
endeavor, mission-oriented, which fulfills statu­
tory or executive requirements and indicates the 
collection of activities from the various operating 
programs required to accomplish the agency 
mission. 

I. Outdoor Recreation and Wilderness 
2. Wildlife and Fish Habitat 
3. Rangeland Grazing 
4. Timber Resource 
5. Land and Water 
6. Human and Community Development 

In addition to the six major resource systems. 
the Forest Service identified eight major uses of 
forest and rangeland: 

I. Wildlife 
2. Grazing 
3. Outdoor Recreation 
4. Timber 
5. Water 
6. Wilderness 
7. Other Uses (parks, scenic rivers, historic 

sites, etc.) 
8. Minerals 

Within the broad areas covered by the six 
major resource systems and eight major-use cate­
gories, there are numerous individual renewable 
resource subjects which relate in one way or 
another to the general concepts of renewable 
forest and rangeland resources. The question 
was: Which subjects would be appropriate for 
RRE to deal with and how could this be done? 

FOUR WAYS TO GATHER 
ADDITIONAL INFORMATION 

The approach taken by RRE was based on 
several general concepts. The total land and water 
area of each county and State can be separated 
into land-use classes, each with unique and mean-

2 For its 1980 RPA Program. the Forest Service is using 11 
resource elements instead of these 6 resource systems . 
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ingful characteristics. Each class can be further 
stratified into subclasses that offer relative homo­
geneous resource-use opportunities. For ex­
ample. forest lands can be stratified by forest 
type. stocking. ownership. site class. stand age. 
etc.: marshlands can likewise be stratified by 
characteristics such as vegetation type. fresh or 
salt water. size of marsh. coastal or inland. etc. 
Water can be separated into streams and lakes 
and further stratified by width or size. 

Assignment of land-use classes offers two 
distinct advantages: (I) RR E's permanent sample 
grid points falling in each use class can be re­
visited. subsampled. or otherwise used as a pro­
portionate sample of the entire land base . (2) 
Changes in acreage in use classes can best be 
measured using a permanent grid of samples in all 
land-use classes. The land-use classes now recog­
nized in the five Southeastern States are: 

I. Commercial Forest 
2. Productive-Reserved Forest 
3. Other Forest (formerly Unproductive 

Forest) 
4. Cropland 
5. Improved Pasture 
6. Natural Range 
7. Idle Farmland 
8. Other Farmland (including farmsteads) 
9. Urban and Other 

10. Marsh 
11. Water 
Permanent grid points falling in each of the 

above land-use classes are further classified by 
using aerial photographs, direct observation from 
aircraft, or ground checks. Points on forest and 
rangeland are generally visited on the ground and 
numerous measurements and classifications are 
recorded. Points in other land-use classes are 
simply verified, and a minimum of data is 
recorded. 
I 

Four general methods appeared to be avail-
able for gathering additional resource informa­
tion: 

I. Taking additional measurements and ob­
servations at the existing permanent grid samples 
established in all land-use classes in the South­
east. 

2. Other sources of information taken from 
maps and overlays or sample data located by geo­
graphic coordinates could be combined with in­
ventory sample data to produce a more complete 
composite description of the area sampled. This 
type information can also be summarized by geo­
graphic area and used to supplement the analysis. 



3. Special sampling schemes could be de­
veloped using some combination of remote sens­
ing, conventional or high-altitude aerial photog­
raphy, direct aerial observation, and ground 
sampling. 

4. Available information could be obtained 
in essentially final form from other sources. Sta­
tistics on hunting and fishing, populations, em­
ployment, and payrolls. for example, can be ob­
tained in this manner. 

With at least four possible ways to collect or 
otherwise acquire additional data on renewable 
resources, the question became one of where to 
start. We decided to concentrate on the first 
method. The reasoning was that it would take a 
complete inventory cycle of8 to 10 years to gather 
new data uniformly across the Southeast, and that 
the process should begin immediately. The other 
methods could be used to gather broad coverage 
information in a relatively short time. Another 
consideration was that most of the information 
needs already identified would require ground 
sampling. 

CONSULTING WITH SPECIALISTS 
AND EXPERTS 

When the RPA passed in 1974, Forest Survey 
had been conducting timber inventories in the 
Southeast for over 40 years. Because timber had 
been emphasized, the project team contained 
specialists in mensuration, timber-resource anal­
ysis, sampling, computer science, and timber 
utilization. The responsibilities associated with 
the RPA created a need for additional expertise in 
specialties such as wildlife, range, recreation, 
ecology, hydrology, and soils. In the long term, 
this need for additional expertise could be satis­
fied by adding specialists to the project staff, but 
an alternative short-term solution was necessary. 

The need to gain expertise without adding 
specialists to the project was partially satisfied by 
selected reading and study of nontimber re­
sources. The more important source, however, 
was through contacts with specialists and experts 
at research stations, universities, State agencies, 
other Federal Agencies, and throughout the 
Forest Service. 

Help of many individuals was enlisted at a 
variety of seminars, meetings, and programs at­
tended by RRE scientists. Specialists in wildlife, 
range, recreation, hydrology. soils. ecology, etc., 
were asked to provide suggestions for improving 
the inventory in their particular area of expertise. 
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The same individuals were asked to review new 
procedures. to comment on direction, and. 
finally. to visit inventory crews at work in the 
field. Although each individual's contribution 
may have seemed small. the aggregate contribu­
tion of dozens of individual scientists. specialists. 
and experts was vital in developing an experi­
mental multiresource inventory in South Caro­
lina. 

ADAPTING EXISTING INVENTORY 
METHODS 

To expedite the development of a multi­
resource inventory. the RRE staff searched for 
nontimber inventory methods that were already 
operational. It was obvious that there would not 
be enough time to develop and test a completely 
new set of non timber inventory methods and still 
meet the I 980 Assessment target dates. The 
search for proven methods was partially success­
ful. The published works of MacArthur and 
MacArthur ( 1961) provided several useful con­
cepts and techniques which were adapted into a 
procedure for measuring vegetative profiles. The 
procedure developed in Mississippi (Lentz 1974) 
for ranking wildlife habitat proved valuable and 
added to the inventory. Field procedures used by 
the Tennessee Valley Authority, Norris. Tennes­
see. were adapted for measuring and coding non­
timber variables. The forest range inventory pro­
cedures developed in Louisiana (Pearson and 
Sternitzke 1974) were modified slightly and added 
to the inventory. Numerous other procedures 
were gleaned from the literature. And finally, a 
number of experimental concepts were added on 
a test basis to achieve a well-balanced coverage of 
the nontimber resources. As the South Carolina 
Pilot Study progressed and other specialists re­
viewed the fieldwork, a number of additions were 
made to the inventory. 

THE SOUTH CAROLINA 
PILOT STUDY 

In 1976, South Carolina was selected as one 
of the six pilot study areas in the United Sta tes to 
be highlighted in the 1980 RPA Assessment. The 
specific mission in South Carolina was to develop 
and test procedures for multi resource inventories 
(USDA FS 1977). RRE in the Southeast had been 
involved in a number of nontimber resource 
studies and had a general conception of the addi­
tional inventory needs. The pilot study, therefore, 



permitted the development and testing of a num­
ber of new procedures. There were several 
reasons why South Carolina was an excellent 
place to test new inventory methods: 

I. The State Forester and the South Caro­
lina Forestry Commission were expected to fully 
support this inventory. 

2. The forest industry in South Carolina was 
diversified and its reaction would be representa­
tive of forest industries throughout the Southeast. 

3. The State Extension Forester had indi­
cated his intention of fully supporting and being 
involved in the new inventory. 

4. Station Research Work Units within the 
State could provide some expert assistance 
needed to broaden the survey. 

5. The South Carolina Wildlife and Marine 
Resources Department had indicated consider­
able interest in working with RRE in several 
ways. 

6. South Carolina is centrally located in the 
Southeast and has a good representation of south­
eastern forest conditions. 

7. South Carolina is the smallest of the five 
Southeastern States, and can be inventoried in a 
reasonably short time. Its three Survey Units 
offered three separate opportunities to try new 
procedures. 

SPECIAL FEATURES OF THE 
PILOT STUDY 

Since the sampling needs for nontimber re­
sources and analytical methods were uncertain, 
procedures were developed to take full advantage 
of 4,230 permanent forest sample locations estab­
lished during the previous inventory of South 
Carolina in 1966-68. Consultations with experts 
on soils, hydrology, range, wildlife. ecology, and 
outdoor recreation prior to the pilot study re­
vealed that many data elements already being 
collected for timber inventories were equally use­
ful in assessing nontimber attributes (Sternitzke 
and Pearson 1974). We looked particularly for 
such link variables, which are indicative of more 
than one resource condition. This approach per­
mitted us to make additions instead of building an 
entirely new system . Classifications and measure­
ments made at each sample location focused on 
special information needs for evaluating wildlife 
habitat, recreation use, range suitability, water 
quality, erosion hazards related to forestry prac­
tices, and the use-interaction relationships associ­
ated with the numerous forest conditions oc­
curring throughout the State . A major goal in the 
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new procedure was to quantify and describe all 
the vegetation in South Carolina ·s forests. The 
theory was that the vegetative makeup of dif­
ferent forest conditions reflects the basic ecologi­
cal relationships vital to multiresource evalu­
ations. 

A SHOWCASE INVENTORY 

Since the South Carolina multiresource in­

ventory was brand-new, it became a showcase as 
soon as word about it spread . Many inquiries 
about procedures were received long before the 
sampling methods and procedures were outlined 
in the field guide . Due to the enthusiasm and 
interest in this new inventory, a number of indi­
viduals were invited to review the procedures on 
the ground . Representatives from other RRE 
projects, States, Forest Service Region 8 (R-8) , 
Southeastern Area State and Private Forestry 
(SA), National Aeronautics and Space Adminis­
tration, and Soil Conservation Service visited 
sample plots near Spartanburg, South Carolina. 
Discussion there centered on sampling pro­
cedures, plot layout, kinds of information being 
collected, and reasons for including items in the 
study. Our goal was to obtain critical review of 
our procedures while we were keeping interested 
specialists informed. Many suggestions and ideas 
evolved from the mixing of different disciplines 
on the demonstration plots. For example, soil 
experts visiting the demonstration plots showed 
us how slope length should be evaluated . Field 
procedures were later modified to apply the new 
concept across the entire State . This review gen­
erated a lot of support for RRE and involved 
specialists who would be helpful in the future . 

STEERING COMMITTEE 

To encourage formal communication within 
the Forest Service as well as to provide direction, 
an In-Service Steering Committee was formed. 
Its three members were: Leroy Jones, SA, 
Atlanta; Jim Sabin. National Forest System, 
Atlanta; and Dave Olson, Southeastern Station 
(SEFES), Asheville. Representation from all 
arms of the Forest Service provided a coordinated 
research effort. The Steering Committee pre­
pared a study plan, helped arrange for external 
involvement. monitored progress of the inven­
tory, assisted in analysis and evaluation, and as­
sisted in preparation and review of the South 
Carolina reports. 

SOUTH CAROLINA STUDY PLAN 

The study plan that the Steering Committee 
prepared outlined the objectives of the pilot 
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study. provided a schedule of both In-Service and 
external involvement. and discussed the types of 
reports that would be produced. The study plan 
named experts and specialists from the three arms 
of the Forest Service who could provide guidance 
and technical expertise. The specialists listed 
were: 

Forest Resource Planning: 
James Wells SA 

Recreation: 
David Scott 
Nathan Byrd 
Kenneth Cordell 

Soils: 
John Corliss 
Carol Wells 

Wildlife: 
Malcolm Edwards 
Nathan Byrd 
Michael Lennartz 
Richard Harlow 
Robert Hooper 
William Moore 

Range: 
Robert 

Gashwilder 
Nathan Byrd 
Clifford Lewis 

Hydrology: 
George Dissmeyer 
James Douglass 

Ecology: 
Stephen Boyce 

Botany: 
Levester 

Pendergrass 
Andrew 

Robinson 

R-8 
SA 
SEFES 

R-8 
SEFES 

R-8 
SA 
SEFES 
SEFES 
SEFES 
SEFES 

R-8 
SA 
SEFES 

SA 
SEFES 

SEFES 

R-8 

SA 

Specialists from R-8 and the SA (I) reviewed 
data being collected and made recommendations 
for changes. (2) field-tested the feasibility of 
collecting new data. and (3) analyzed and evalu­
ated data collected. Specialists from the South­
eastern Station were called upon as needed to 
ensure that the experimental data were being 
collected in a scientifically acceptable manner. 
They were also given opportunities to assist in the 
analysis and reporting. 

INFORM AND INVOLVE 

Information about the South Carolina Pilot 
Study was disseminated to individuals and groups 
in three ways: (I) seminars at universities. (2) field 
demonstration plots. and (3) work meetings for all 
experts and specialists identified in the study 
plan. The purpose of a work meeting was to re­
view progress. explore possibilities of analyzing 
data. and seek ways to improve future inven­
tories. 

Regardless of the source. each suggestion or 
new idea was considered. I fit fell within the scope 
of the South Carolina Pilot Study and was suited 
to our type of sampling. it was incorporated into 
the study. 

SEMINARS 

Seminars were conducted at Clemson Uni­
versity, Virginia Polytechnic Institute and State 
University (YIP & SU), University of Georgia, 
Duke University, and University of Florida. We 
hoped to find professors and graduate students 
who could devote full time to items of highest 
priority. These high-priority items included wild­
life habitat ranking, forest range, soil erodibility 
characteristics, diversity, fisheries, and biomass. 

Both Clemson University and VP! & SU 
showed great interest in the inventory, and co­
operative research agreements were made to 
meet several pressing needs. The main objectives 
in the cooperative agreements with Clemson Uni­
versity were: (I) To assess the potential of the 
South Carolina multiresource system to supply 
data useful in recreation planning. (2) To provide 
a method and related criteria for the inventorying 
of nondeveloped, rural recreation resources 
through the RRE field crews. Initially, the agree­
ment was set up to run I year, but the preliminary 
results for the Piedmont Unit looked so promising 
that a I-year extension was granted to Clemson 
University. 

The cooperative agreement signed with VP! 
& SU had two major purposes: 

I. To review the sampling techniques and 
habitat criteria being developed for wild­
life habitat analysis. 

2. To review the habitat evaluation pro­
cedure used for ranking wildlife habitat 
into suitability classes according to 
potential value. 

The agreement with VP! & SU will run for ap­
proximately 2½ years. 



JOINT RESEARCH PROJECTS 

Sometimes it is highly desirable for two units 
to join forces on a research problem . When this is 
done, each unit can do what it does best. 
Presently, RRE has made two joint research 
agreements with other units to work on problems 
related to the South Carolina Pilot Study. The first 
agreement, with the Southeastern Station ' s En­
dangered and Threatened Wildlife research unit at 
Clemson, South Carolina, has a twofold purpose: 
(I) to estimate the extent and distribution of red­
cockaded woodpecker habitat in the South, and 
(2) to categorize the avian species and communi­
ties associated with forest types and successional 
stages. The other joint research is with the unit 
studying Utilization and Technical Characteris­
tics of Southern Timber at Athens, Georgia. The 
objective of this joint effort is to reliably predict 
green and dry weights for wood and bark of 140 
tree and shrub species growing in the Southeast. 
With this type of information RRE can express its 
inventories in tons as well as cubic feet. 

ADDING EXPERTISE TORRE PROJECT 

There are five ways to add additional analyti­
cal expertise to the RRE Research Work Unit: 

I. Recruiting and adding specialists to 
RRE . 

2. Adding specialists to other Research 
Work Units and assigning them to work 
with RRE. 

3. Developing cooperative agreements 
with universities. 

4. Having formal arrangements with other 
Research Work Units, Region 8, or SA. 

5. Developing expertise within RRE 
through additional training and edu­
cation of project staff. 

The last three of these methods have been 
utilized. Even though these steps have been 
taken, additional analytical expertise is still 
needed. If pressures were not so great for a 
shorter inventory cycle and a more complete and 
intensive sample, the solution would be ob­
vious-reduce the field effort and strengthen all 
RRE analytical capabilities. This, however, 
would be contrary to the wishes of most in­
terested RRE supporters. The compromise solu­
tion seems to be to keep the RRE field force 
strong, shorten the inventory cycle, provide ade­
quate sampling intensity along with broad sub­
ject-matter coverage, and strengthen analytical 
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capability to the extent possible with available 
resources. To accomplish this will require a care­
fully planned strategy and selection of highly 
qualified specialists. 

RRE plans to strengthen its in-house analyti­
cal capabilities by recruiting immediately a quali­
fied ecologist to coordinate the analytical work to 
be done in wildlife, range, ecology, botany, and 
use interactions. Within 5 years, RRE will: 
(I) select at least one individual from the RRE 
field force to add to the Analysis or Techniques 
Section, (2) add a qualified individual to the Tech­
niques Section , (3) recruit a qualified range spe­
cialist, and (4) add additional expertise in subject 
areas of quantitative sciences, operations re­
search, soils and hydrology, and botany . 

NEW CONCEPTS AND 
TECHNIQUES 

Despite efforts to use existing techniques 
whenever possible, we found it necessary to de­
velop new techniques in all three areas of the 
inventory process--data collection , data com­
putations, and analysis. For data collection, we 
designed new field forms for rapid data proces­
sing, perfected ways of measuring and recording 
lesser vegetation in layers, and provided a set of 
standard procedures for measuring limbs on 
standing and felled trees. Data processing con­
cepts were developed so that the vegetative in­
formation could be stored in layers and used for 
wildlife habitat ranking. Search of the literature 
and contacts with individuals did not reveal a 
suitable approach to analysis. Basically, no one 
had tried to use the same data base to assess all the 
different uses, interactions, and conflicts among 
resources. The studies that follow highlight some 
of the major techniques developed and adopted . 

USE INTERACTIONS 

At any point in time some use interactions are 
compatible while others are not, and the degree of 
compatibility tends to change over time. We are 
concentrating attention on interactions among 
timber, wildlife, range, recreation, and soil, 
water, and fisheries as a group. Since different 
management strategies are necessary to optimize 
use, conflicts develop among uses. Since timber is 
a primary product of most managed forests in the 
Southeast, our analysis is designed primarily to 
show interactions between timber production and 
that of other resources. 



Table I demonstrates this approach; it shows 
effects of possible timber treatments on soil and 
water quality. Individual rows in the table show 
the acreages which need silvicultural treatment 
during the next 10 years. These practices are 
needed to increase timber supply, but what are 
the soil and water-quality risks? It is apparent that 
the intensity of silvicultural practice used to take 
advantage of the opportunity will profoundly in­
fluence soil and water quality. For example.stand 
conversion could be applied on 50,000 acres. If 
risk class 3 and above were judged unacceptable 
impacts, intensive site preparation would be ac­
ceptable on 30,000 acres and unacceptable on 
20,000 acres. For the unacceptable acres, some 
other regeneration technique with less impact 
than mechanical site preparation should be used . 
The acreage requiring special treatment is of great 
interest to State and National policymakers . 

VEGETATIVE PROFILE STUDY 

While planning the South Carolina Pilot 
Study, we contacted individuals in several di sci-

plines, and they confirmed that information on the 
lesser vegetation is impo11ant for assessing the 
forest resources. Previously, only trees 1.0 d.b.h. 
and larger had been measured. The concept of 
using lesser vegetation (tree seedlings , shrubs, 
vines, grasses, grasslikes and forbs) to predict 
relative suitability for different wildlife species, or 
to rank range capability, was well documented. 
Lentz ( 1974) described a wildlife habitat evalu­
ation program which depends on the recognition 
of lesser vegetation. MacArthur and MacArthur 
(I 961) reported on the relationship between bird 
species diversity and vegetation complexity. 

While RRE field crews were still inventory­
ing Virginia , a procedure for describing lesser 
vegetation was introduced to determine what 
problems would be encountered in collecting the 
vegetative data in winter. Some adjustments were 
made before the start of the South Carolina in­
ventory. The study conducted across the State 
incorporated a procedure for determining the hor­
izontal and vertical distribution , density, diver­
sity, and composition of the tree foliage and other 
vegetation associated with forested ecosystems. 

Table I .-Area of comme rcial forest, by treatment opportunity and soil- and water-quality risk class 

Treatment 
opportunity 

Total 

I 
Soil- and water-quality risk class 1 

I 3 I 4 I 5 

...... ......... .. ............................ Acres .......................................... . . 

No treat ment needed 600.000 150.000 250.000 75.000 75.000 50.000 
Salvage cut 10.000 4.000 2.000 4.000 
Harvest 60.000 12.000 18.000 3.000 14.000 13.000 
Commercial thinning 60.000 30.000 20.000 5.000 5.000 
Precommercial thinning 50,000 20.000 15.000 7.500 7.500 
Clearing or release 70.000 18.000 30.000 10.000 11.000 1.000 
Stand conversion 50.000 10.000 20.000 7.000 7 .000 6.000 
Artificial regeneration 100.000 40.000 20.000 10.000 20.000 10.000 

Total 1.000 .000 284.000 375.000 121.500 139.500 80.000 

'Soi l- and water-quality risk definitions. 
I. During the recovery period of the ac ti v ity. the water-quality impact shou ld he ,light 1,u,pended s<!diment kss than 100 

milligrams per liter) and soil erosion less than the rate of new soil development. 
1 Water quality during the recovery period of the activity can be impa ired (,u,pended ,edi1m:nt greater th,111 100 milligram, per 

liter). but soil eros io n should not exceed the rate of new so il development. 
:l. Water-quality impact can be high and ,oil erosion can exceed the rate of new ,oi l development during the recovery peri\ld of 

the ,ilvicultural act ivity. 
4. Water-quality impac t can he se rious and soil erosion can exceed the rate of new ,uil development for ., to 20 years afte r 

treatment. 
.'i . Water-quality impact can be very serious and so il eros ion can exceed the rate of new ,oil lkvc lupment for more than 20 year, 

after treatment. 
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A Common Link 

The species composition, level of stocking, 
and structural features of the stand directly influ­
ence the benefits derived from forests. The vege­
tative makeup of forests and ranges can be viewed 
as the common link for study of uses and use 
interactions. To illustrate, we know that herbage 
and browse near the ground offer both grazing and 
browsing opportunities to animals. By determin­
ing the kinds and amounts of herbage and browse 
across extensive areas of forest land, we can 
quantify acres available for wildlife use and deter­
mine if this use is compatible with timber pro­
duction. 

Building Upon Existing Timber Inventory 

For years, RRE has collected information on 
trees 1.0 inch d.b .h. or larger. from a JO-point 
cluster sample. In South Carolina, we measured 
lesse r vegetation at points I, 2. and 3 of each 
IO-point cluster. At each of these three sample 
points, all vegetative layers are examined on a 
plot with a 35-foot radius. Number of vegetative 
layers, species composition, and relative amounts 
are tallied. For each naturally occurring layer , a 
stocking percentage based on a space occupancy 
is determined. To estimate space occupancy, 
each vegetative layer is mentally divided into indi­
vidual cubic feet of space, and the proportion of 
these cubic feet which contain vegetation is esti­
mated. 

The tally of live trees made on all 10 points is 
used to calculate the space that is occupied by tree 
crowns. The tree classifications that are used to 
calculate crown volume are d.b.h., crown ratio 
(percentage of total height containing green live 
foliage), tree height. crown class (a measure of the 
position of the crown in the stand), and tree stock­
ing. During data processing, the tally of trees 1.0 
inch d.b.h. and larger from the JO-point cluster 
sample is combined with the tally of lesser vege­
tation to produce a vegetative profile. The profile 
in figure I depicts the vertical and horizontal 
structure and illustrates how broad species 
classes occupy the horizontal and vertical space 
within the sample acre. 

One-Foot Sensitivity 

As a common link , the vegetative profile will 
be used by many different disciplines. The heights 
of interest are quite variable (Lentz 1974), and we 
could not anticipate all possible demands. We 
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therefore decided to produce profiles in which 
values are estimated at I-foot intervals from the 
ground to the tops of tree crowns . By combining 
values for these individual I-foot layers on a com­
puter, we should be able to provide all the infor­
mation most users will want. 

Broad Species Classes 

Field data for vegetative profiles can be col­
lected by individuals with relatively little training 
in identification of shrub, vine, and grass species. 
After each vegetative layer is identified, the broad 
classes of vegetation within the layer are re­
corded. The broad classes of vegetation recog­
nized are yellow pines, other softwoods, hard­
woods, tropicals, shrubs, vines , grasses and 
grasslikes, and forbs and others (mosses, lichens, 
etc.). Within each broad class, there is a detailed 
list of species. Each species list includes a cate­
gory called "other." A shrub species that cannot 
be identified is simply recorded as " other shrub 
species." This approach allows the cruiser to re­
cord the proper broad-species-class code and to 
account for the space occupied by every species 
he can recognize. 

Potential Values of Vegetative Profiles 

Results from the vegetative profile study will 
open up new avenues in resource evaluation. 
Some potential uses are: 

I. To show distribution of plant species. 
2. To show the frequencies ofoccurrence of 

understory plants . 
3. To determine general availability of 

herbage and browse. 
4 . To estimate live understory and over­

story fuel for predicting fire behavior. 
5. To make inferences about water infiltra­

tion. surface runoff, water quantity, and 
water quality. 

6. To serve as a base for estimating weight 
of lesser vegetation. 

7. To monitor plant species diversity, distri­
bution, and composition over time. 

EVALUATION-SUBJECT APPROACH 
TO ANALYSIS 

There are no standard guidelines to follow in 
the analysis of multiresource data. One approach 
is to group the various data elements into subsets 
pertinent to a particular evaluation subject. Over 
the years, RRE's involvement in limited studies 
of deer browse, hydrology, and red-cockaded 
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Figure I .-Horizontal and ve rtical structure of broad classes of plants for oak-hickory stands , 20 to 39 
years , Piedmont , South Carolina, 1977. 
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woodpecker habitat has provided some experi­
ence with the evaluation-subject approach. Ex­
perience gained from our studies and information 
from elsewhere indicate that many items tallied to 
evaluate timber are equally useful for evaluating 
other forest benefits. 

We first identify those data elements having 
common value to all the evaluation subjects. 
These elements, which we call link variables, in­
clude items such as sample location, forest type, 
stand age, stand size , stand origin, site descrip­
tions, and ownership class. Next, we add the 
more specific data elements to their appropriate 
evaluation subject. Here, a series of summary 
cards has proven helpful. Each summary card 
contains the basic link variables plus those data 
elements pertinent to the particular evaluation 
subject. These summary cards are used to de­
velop frequencies, distribution rates, relation­
ships, and correlations among the various re­
sources and evaluation subjects. 

BIOMASS INVENTORY CONCEPT 

For years , RRE in the Southeast has col­
lected biomass data from standing and felled trees 
for producing volume prediction equations. Quite 
recently, RRE modified its measurement pro­
cedure to include all the components in a tree, 
except the foliage and small twigs. Since addi­
tional data are being collected on lesser vegeta­
tion and foliage and twigs of larger trees, we can 
predict total biomass for different forest condi­
tions. We will do additional subsampling to estab­
lish weight estimates. Total biomass as defined by 
RRE will not include roots. 

Traditional State and regional inventories 
have usually been designed to provide volume 
estimates of wood from a I-foot stump to a 4.0-
inch-diameter outside bark (o.b.) for trees 5.0 
inches d.b.h. and larger. This standard was estab­
lished in 1963. During the same year, a compre­
hensive standing- and felled-tree volume study 
was incorporated into the inventory. The meas­
urement procedure was designed to identify the 
stump and saw log portion, upper stem and top of 
main stem and forks, and all usable limbs. The 
only components not measured were minor limbs 
(limbs not suitable for pulpwood) and tips of 
usable limbs. This method of measuring trees 
provided the necessary data for predicting the 
standard merchantable volume. 

Renewed interest in use of wood for energy 
and trends toward whole-tree use created a need 
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for measures of the volume in trees 1.0 to 4.9 
inches d.b.h., and in all limbs of trees 5.0 d.b.h. 
and larger. In 1975, measurement procedures 
were modified to include saplings and all limbs. 
The details for measuring standing trees are pro­
vided in another publication (Cost 1978b). 

Since all components of trees 1.0 inch d.b .h. 
and larger are being measured. total-tree volume 
can be estimated. Cubic volume in the stump, 
main stem, forks, and limbs of merchantable trees 
can be displayed. Volume in saplings can either be 
included or excluded. Cost ( 1978a) pointed out 
that 30 percent of the total hardwood volume in 
the mountains of North Carolina was in saplings 
and in stumps. tops. and limbs of trees 5.0 inches 
d.b .h. and larger. 

From cubic volume, weight can be esti­
mated. Steps have already been taken to assemble 
conversion rates by species. Once this is accom­
plished, RRE can report timber statistics in both 
weight and volume . 

The data being collected on vegetative pro­
files will provide estimates of the quantity and 
distribution of lesser vegetation in the understory 
and of tree foliage and small twigs in the mid story 
and overstory. I fit is decided that total biomass is 
the main objective, we could develop weight esti­
mates of the lesser vegetation and tree foliage by 
subsampling a variety of forest conditions. At 
each subsample location, the vegetation within a 
known space could be clipped and weighed. 
Weight conversions could be developed and ap­
plied to the entire population for biomass esti­
mates. 

INFORMATION MANAGEMENT 

The timber and nontimber data collected in 
South Carolina can be assembled and presented in 
many different ways for a wide array of users. 
Many types of tables and charts can be generated 
and presented in RRE reports. In addition, by 
screening the data base, estimates of acreage 
meeting certain requirements can be generated on 
request. 

In 1970, RRE Project Researchers at the 
Southeastern Forest Experiment Station made a 
breakthrough in both the storage of data and the 
retrieval of information. The result was a Forest 
Information Retrieval (FIR) system which pro­
vides information on a customized basis. The 
breakthrough in mass storage and retrieval per­
mitted us to screen and interrogate our active data 
base as needed. The FIR system is a specialized 
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set of advanced computer programs that searches 
RRE data tapes and compiles customized forest 
resource information. With the system, requests 
that previously required weeks or months to com­
pile can now be processed in a fraction of the 
previous time and at a reasonable cost. The sys­
tem is currently geared to provide up to 44 tables 
of forest resource information, all clearly labeled 
for the analysis of any geographic area in the 
Southeast. The user of the system can have the 
information compiled in three ways: (I) whole 
counties grouped together, (2) circular areas 
around a specified point, or (3) irregular bound­
aries within a closed -traverse of short line seg­
ments. In addition to the FIR System, we rou­
tinely present resource data in tables for States 
and for Survey Units (major subdivisions of 
States). A Unit report contains mainly statistical 
tables and is meant to rapidly convey basic find­
ings. Tables in Unit reports provide data by 
county . The State report contains the 26 standard 
tables and meets all other requirements of the 
RRE Handbook. It is released within I year after 
fieldwork is completed. This report includes a 
thorough analysis of the timber situation for an 
e nt ire State. 

The presumption in the standard-table ap­
proach is that most significant combinations of 
data can be compiled in a predetermined form that 
will satisfy both current and future needs . This 
approach has not always proved adequate in 
answering new questions. By storing the basic 
data in a highly accessible form , a screening 
process can be used as needed to answer specific 
questions or to produce a chart. Figure 2 is one 
example of a screening which depicts the oc­
currence of loblolly pine on rolling upland sites in 
the Southeast. 

The multiresource inventory will obviously 
generate numerous records and a tremendous 
amount of data dealing with many resource uses. 
To disseminate the wealth of new information, we 
will expand ou r FIR system, analysis, and report­
ing to accommodate the full range of forest values 
and uses. 

WILDLIFE HABITAT RANKING METHODS 

Earlier work by Lentz ( 1974) showed that 
plot data from broad-scale inventories can be 
used to rank habitat suitability for certain ani­
mals. Since a number of wildlife-related attributes 
were observed and measured in the South Caro­
lina inventory, we decided to develop a screening 
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process which would rank each plot in terms of its 
habitat suitability. A review of the literature re­
vealed that habitat criteria were available for 
game animals, but generally lacking for nongame 
birds and animals. Several wildlife experts were 
asked to provide habitat criteria for as many dif­
ferent birds and animals as possible. From their 
responses and from available literature, we as­
sembled enough detailed data to develop screen­
ing criteria for 12 animal species or species 
groups. 

I. Gray squirrel 
2. Grouse 
3. Bobwhite quail 
4. Turkey 
5. Pileated woodpecker 
6. White-tail deer 
7. Red-cockaded woodpecker 
8. Beaver 
9. Cottontail rabbit 

10. Small mammal group 
11. Raccoon 
12. Wood duck 

We decided to use two types of screening 
because some birds and animals are highly spe­
cialized in their ecological preferences. The two 
methods were: 

Ranking method.-This method is used for 
all animals that do not have specialized needs. For 
each wildlife species, a set of habitat variables are 
described. Each variable is graduated from good 
to poor and assigned a numerical value . The hab­
itat of each forest condition sampled is ranked 
either good, fair, or poor for a particular wildlife 
species, based on the total accumulated points 
from its habitat variables. The ranking criteria for 
gray squirrel are presented as an example (fig. 3). 

Discrete method.-This method is used to 
determine habitat suitability for beaver and red­
cockaded woodpeckers. Only good, fair, and no 
habitat classes are considered for beaver. For the 
red-cockaded woodpecker, a remnant-tree class 
was included with the good, fair, and no habitat 
classes. To qualify as good, every attribute of 
good habitat must be present. If any attribute is 
missing, the next lower class is considered, and so 
on . The screening of habitat suitability is very 
dependent on structural features of the stand. For 
screening, five distinct vegetative layers were 
recognized: 

I. Ground layer 
2. Shrub layer 

0 to I foot 
I to 5 feet 



Figure 2.-RR E sample plots ass igned loblo ll y pine type on rolling upland sites in the Southeast. 
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GRAY SQUIRREL HABIT AT CRITERIA 

Habitat Variable Point Value 

I. Forest type and stand age-
a. bottom land hardwood types 41 + years; other forest types 61 + 

years 3 
b. bottomland hardwood types 25 to 40 years; other forest types 

41 to 60 years 2 
c. bottomland hardwood types 16 to 24 years; other forest types 

21 to 40 years 
2. Vegetative stocking of desirable species in the midstory by I-foot 

strata-
a. 26 percent or more 3 
b. I I to 25 percent 2 
c. I to 10 percent 

3. Vegetative stocking of total vegetation in the overstory by I-foot 
strata-
a. 76 percent or more 3 
b. 5 I to 75 percent 2 
c. 26 to 50 percent I 

4. Vegetative stocking of hardwoods in the overstory by I-foot 
strata-
a. 81 percent or more 3 
b. 51 to 80 percent 2 
c. 21 to 50 percent 

Habitat Rank Determination 

Habitat Rank 

Good 

Code 

3 

Total Accumulated Points 

9 to 12 
5 to 8 Fair 2 

Poor I 1 to 4 
No habitat 0 0 

Figure 3.-Habitat criteria for gray squirrel. 

3. Understory 
4. Midstory 
5. Overstory 

5 to 15 feet 
15 to 30 feet 
30+ feet 

The level of stocking within a vegetative 
layer is one of the key criteria for evaluating hab­
itat by the ranking method. Levels of stocking 
within a layer were analyzed in two ways: 

I. Stocking by I-foot strata 
Each I-foot zone within a designated 
layer is examined for a specified level of 
stocking. Either stocking of all vegeta­
tion or that of desirable species can be 
analyzed. 

2. Stocking percentage within a layer 
This stocking concept pertains to the 
quantity of vegetation that occupies the 
entire layer. 
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TIMBER MANAGEMENT 
AND TREATMENT 

During the fourth inventory cycle, started in 
1966 and completed in 1977, a number of improve­
ments were made to provide a more complete 
picture of the region's timber resource. We classi­
fied the forest in ways that permitted evaluation of 
opportunities for increasing timber supplies. Two 
significant changes were made to improve forest 
resources evaluation. These included: (I) measur­
ing stand age to nearest year, and (2) adding 
several new variables to enhance the identifica­
tion of treatment opportunities. A few examples 
of significant improvements are summarized 
below. 



Stand History 

A procedure for classifying stand history was 
developed and added to RRE in 1970. This new 
approach provided information previously lack­
ing on levels of forestry activity and the geo­
graphic location of various forestry practices. 
Activities such as harvesting, thinning, high­
grading, and natural disturbance were identified. 

Treatment Opportunity 

Treatment opportunities and the related 
factors limiting or influencing such opportunities 
have been indirectly considered by RRE for many 
years. In 1970, a procedure was added to spe­
cifically identify and quantify forest areas by 
treatment opportunity classes. Some of the 
classes recognized are salvage, harvest, thinning, 
TSI, regeneration. Results indicate the value of 
this information in making statewide and regional 
evaluation of opportunities for increasing future 
timber supplies. For areas covering several coun­
ties, this information provides a guide for 
planning and a basis for allocating program 
efforts . 

Sampling One Condition 

When fixed-area plots and single-point vari­
able plots were used in the Southeast, procedures 
were developed for minimizing overlap through 
the shifting of plot centers . When the IO-point 
cluster plot was adopted in 1963, provisions were 
made for substituting points for those which fell 
outside the commercial forest, but the shifting of 
points to keep the effective sampling area within 
one forest condition was discontinued. A special 
plot classification in the fourth inventory of 
Georgia indicated that about one out of every 
three samples straddled two or more distinct 
forest conditions. When overlap or straddling is 
permitted across plantations and natural stands, 
distinct types, sites , or stand sizes, unrealistic or 
nonexistent conditions are portrayed. 

A study in central Georgia of only those plots 
contained within a single condition indicated that 
estimates of average volume per acre did not 
change significantly. These findings resulted in 
changing procedures so that each sample plot is 
confined within the forest condition identified by 
point I. 

Stand Age 

Another recent improvement in inventory 
techniques is the redefining of stand age. RRE 
field crews had difficulty in classifying stand age 
at sample locations. Causes for this difficulty 
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were : (I) sample plots were allowed to straddle 
two or more conditions, and (2) a wide range of 
tree diameters at given sample locations misled 
field crews into assigning a mixed age. 

In 1972, several steps were taken to enhance 
the validity of the stand-age classification: 
(I) even-aged management was assumed at each 
sample location, (2) each sample plot was con­
fined to a single forest condition identified by 
point I of a IO-point sample cluster, (3) stand age 
was based on stocking of trees which could be 
featured together in timber management, and 
(4) greater emphasis was placed on making an 
adequate number of increment borings for deter­
mining stand age . The results of these adjust­
ments are reflected in a report titled "Stand-Age 
Profile of North Carolina's Timberland" (Knight 
1977). 

Stand Characteristics 

Like stand age, other stand classifications 
were modified or redefined in order to better 
describe the existing forest conditions. One useful 
stand classification that was modified was stand 
origin. It is used to identify plantations and to 
separate them into useful categories. Other modi­
fications were made to the stand size and seed 
source classification. For years, RRE field crews 
recorded only one stand size , either sawtimber, 
poletimber, sapling and seedling, or nonstocked. 
Since most forest stands except pine plantations 
have two size classes, the stand-size classification 
was expan9ed to reflect both the primary and 
secondary size class of the dominant and preva­
lent stems on the sample acre. Seed source was 
redefined to indicate the presence or absence of 
suitable seed trees by species class. The suita­
bility of a particular species as a seed source is 
dependent upon its square feet of basal area on the 
sample acre. 

Availability Factors 

Physical factors prevent intensive culture on 
some commercial forest land. As part of the in­
ventory, a number of key variables were meas­
ured and added to the data base for screening 
purposes. These key variables can be used to 
answer questions that have economic implica­
tions. For instance: How many acres of pine sites 
are suited to mechanical site preparation and 
planting? How many acres of forest land in need 
of silvicultural treatment would require relatively 
little road construction to make them accessible 
for mechanical planting? How much area and 
volume would be excluded if small drains and 



narrow stream margins were not available for 
commercial timber production because of en­
vironmental concerns? There are additional ques­
tions that can be answered with the variables col­
lected in the South Carolina inventory . Some of 
the key variables are: 

• Accessibility (Describes the degree of dif­
ficulty involved in moving men and equip­
ment to the edge of a forest stand) 

• Operability (Identifies stands which pre­
sent special management problems due to 
water conditions or steep slope) 

• Slope 
• Aspect 
• Physiographic class (Based on soil, 

terrain, soil moisture, slope, and other 
non vegetative conditions) 

• Shape of forest condition 
• Size of forest condition 

EVALUATION SUBJECTS 

A multiresource inventory can be regarded 
as a single integrated activity during planning and 
data collection. In analysis and interpretation, 
however, the entire inventory becomes too un­
wieldy; a breakdown into specific subject areas is 
a practical necessity. This separation allows the 
computer systems analyst and the resource anal­
yst to focus attention on one data subset at a time, 
and it permits specialists to examine the data in 
their areas of expertise. It can also lead to better 
balanced and more uniform analysis and evalu­
ation of various resource uses. We do not imply 
that each evaluation subject should be given equal 
space or time, but rather that each subject should 
be separately and fully considered. Some of the 
possible categories for separation are listed and 
described below. 

LAND BASE 

A clear definition of the land base for renew­
able resources including physical extent and lo­
cation is necessary for a rational inventory. The 
inventory should identify specific areas with vari­
ous specific resource-use potentials. We define 
the land base to include both land and inland 
water falling within the recognized political 
boundaries of each State. 

There are many advantages in having a single 
common land base for evaluating all the renew-
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able forest and rangeland resources. It avoids 
overlaps and gaps when the resources are com­
bined, and it reduces inventory costs by eliminat­
ing duplication offield effort. Use ofa single com­
mon land base also improves measures of use 
interaction. 

The South Carolina inventory is designed to 
provide a broad range of information about the 
land base. It provides area statistics by land-use 
class at the county, survey unit, and State level. 
Trends in land use are measured both from aerial 
photographs and from permanent ground 
samples. The periodic remeasurement of perma­
nent samples in all land-use classes provides a 
complete measure of change which can be used to 
evaluate impacts of resource use. The following 
evaluation subjects are all tied directly to this 
common inventory land base. 

TIMBER 

The objective of a timber-oriented inventory 
is to produce area and volume statistics in a useful 
form for analysts, managers, planners, and 
decisionmakers. The familiar timber resource re­
ports usually contain tables of statistical informa­
tion by forest type, ownership, site class, stand 
size, etc. The new multiresource inventory will 
not reduce the amount of timber data being col­
lected. Collecting timber and nontimber data 
simultaneously will probably significantly in­
crease the amount of useful timber-related infor­
mation. 

Some new information on timber is being 
collected as part of the multi resource inventory. 
New items include stand history, which is coded 
in terms of treatments and disturbances since the 
previous inventory. The condition of the forest at 
each sampling point is used to determine a treat­
ment opportunity based on a set of standards for 
the Southeast. The structure of the forest at each 
sample is completely measured to enhance the 
classification and description of forest stands for 
management purposes. Several new variables de­
scribe the physical factors limiting harvest, treat­
ment, and management of portions of the com­
mercial forest. These characteristics include 
slope, aspect, accessibility, size of condition, 
operability, physiographic class, and a better 
measure of the stocking. Other improvements and 
refinements in inventory techniques have been 
made in recent years, including items such as 
stand age, stand origin, and seed source. 



WILDLIFE 

Wildlife-related information in the new in­
ventory is confined to measuring, classifying, and 
evaluating habitat. Our sampling process is well 
suited for estimating the amounts of forest and 
rangelands that have the vegetative structure, 
species composition, and special features re­
quired by a given species of wildlife. In contrast, 
our procedures are totally unsuited for estimating 
populations of individual wildlife species. For 
wildlife habitat, we measure the vegetative struc­
ture, composition, and density in the overstory, 
midstory, and understory to estimate the abun­
dance and distribution of wildlife plants and the 
adequacy of the vegetative community to provide 
cover, shelter, nest sites, and foraging substrate. 
We also note the presence of cavities and snags, 
which are extremely important to certain species 
of wildlife. Other special features recorded in­
clude cover items such as holes, caves, dens, 
brush piles, and hollow logs. The presence of 
water is also recorded in various ways to improve 
the description of forest habitats. 

Individual wildlife species range over areas 
from a few feet to many miles. Some species 
require specific habitat conditions, while others 
adapt well to a wide range of conditions. Some 
species migrate, while others remain in one area 
throughout their lives. There are also numerous 
variations in food requirements , sensitivity to dis­
turbance, and living space needs. Some species 
spend most of their time below ground, some 
prefer ground level, and some favor selected veg­
etative layers above ground. This high degree of 
variation in species habitat selection makes the 
inventory task extremely complex. 

To help organize our thinking about wildlife 
habitats, we have recognized five broad classes of 
vertebrates. 

I. Migratory Species-Species that use a 
particular forest condition seasonally outside of 
the breeding season. 

2. Threatened and Endangered Species­
Species given special status and protection be­
cause of unsatisfactory population levels. 

3. Recluse Species-Species that require 
large, remote, solitary, or secluded areas of un­
developed or isolated forest. They are sensitive to 
development and encroachment of civilization. 

4. Adaptahle Species-Species that do not 
require a single specific habitat but are highly 
flexible and can successfully shift from one forest 
condition to another. Species may thrive in di-
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verse or mixed forest conditions. 
5. Sensitive Species-Species that require 

a special combination of habitat characteristics to 
survive and reproduce. These species are very 
sensitive to habitat disturbance. 

Our inventory methods are poorest for quan­
tifying habitat of migratory species. The threat­
ened and endangered group includes species from 
the other groups and is actually not a separate 
inventory problem. The recluse group is probably 
better suited to in-place mapping than to broad­
·scale inventory sampling. The remaining two 
groups are the largest and our procedures are 
probably suited to them. The suitability of habitat 
for sensitive species can be ranked by screening 
for certain attributes at each sample location. 
Adaptable wildlife species probably do best 
where a diversity of conditions is present over a 
small area. 

RANGE 

Before the range resource can be evaluated, 
the land base suitable for range must be deter­
mined. Sufficient forage for grazing oflivestock is 
present in a wide variety of situations. In the 
Southeast, the land-use classes of major impor­
tance to range evaluations include forest lands, 
natural range, and marsh, which are classed as 
forest and rangeland, as well as improved pasture 
and cropland, which are excluded from our in­
ventory responsibility. The inventory will deter­
mine the current area in each land-use class and 
also measure the rates of change and trends in 
area. 

Within land-use classes. we are measuring 
the quantity. quality. and distribution of vegeta­
tion suitable for livestock forage. In addition. we 
are noting fencing. burning. and current utiliza­
tion. Our inventory will also show that water is a 
limiting factor. A few plants are poisonous or 
noxious to livestock and can be identified as a 
limiting factor to range use. Other species of 
plants are preferred or are of special importance 
to livestock and can be rated accordingly. 

RECREATION 

Our survey crews will note evidence of recre­
ational uses such as hunting. fishing. and camp­
ing, for which signs can be found. Other recrea­
tion-related inventory information includes the 
presence of various types of trails. posting of 
forest land. and the presence of water. General 
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information that may prove valuable in judging 
recreation potential includes slope, soil texture, 
land-use pattern, accessibility. and a complete 
description of the vegetation present at the 
sample location. 

SOILS 

A limited amount of information on soils is 
being collected during the inventory so that cer­
tain soil characteristics can be directly related to 
other resource data at ground sample locations. 
The soils portion of the inventory was carefully 
designed to prevent any duplication of effort or 
overlap with the soil surveys being conducted by 
the Soil Conservation Service. One of our pri­
mary goals is to be able to inventory environ­
mental impacts due to management actions which 
disturb the site. We are tallying a rough estimate 
of soil texture which, combined with slope, can be 
used to rank areas into erosion-risk classes. Other 
information recorded includes soil structure, 
compaction, and position on slope. Together, 
these soils characteristics are useful in judging the 
relative stability of the site. The inventory also 
includes information on litter depth, humus 
depth, percentage of bare ground, and a complete 
description of the vegetative cover. 

WATER 

For inventory purposes, water is treated both 
as a separate land-use class and as a special char­
acteristic of the forest. As a land-use class, water 
is separated into lake-like and stream-like cate­
gories. It is further classified as to size or width 
and as fresh or salt water. The amount, kind, and 
distribution of water directly influence many of 
the other evaluation subjects such as timber, wild­
life, recreation, and range. 

Water in or near a site may enhance its value 
for a particular use or create a management prob­
lem, depending upon the use being contemplated. 
The inventory therefore describes the proximity 
of water to the forest and rangelands being 
sampled. We distinguish between temporary and 
permanent water and estimate average depth of 
temporary water. 

The presence of water is used to evaluate the 
suitability of the forest in meeting the needs of 
wildlife. recreation, and livestock. It is also 
treated as a limiting factor to timber management 
and harvesting operations. And it is a critical in­
put to the next evaluation subject-fisheries. 
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FISHERIES 

Forest and range activities can influence the 
quality offish habitat. As described in the preced­
ing segment, the inventory measures the amount, 
kind, and distribution of water. This information 
on inland waters should help in evaluating fish­
eries. Other useful inventory information in­
cludes the proximity of water to various forest 
disturbances and the degree of erosion taking 
place. 

BIOMASS 

The estimation of total biomass as defined by 
the ecologists is not our goal. We do not deal with 
roots, insects, birds nests, or other matter of a 
similar nature. Thus , we can only estimate the 
biomass of aboveground woody fiber. We can 
categorize this material by species, structure, and 
space occupied. Despite the restrictions , our bio­
mass totals should prove useful because they in­
clude a very high proportion of all aboveground 
biomass. And the data are being collected uni­
formly across the entire State. 

Traditional timber inventories have usually 
been designed to estimate only the volumes of 
material meeting certain merchantability stand­
ards. Large quantities of lower value material 
have been excluded. The South Carolina inven­
tory, therefore, will provide a more complete 
measure of the forest biomass. 

A comprehensive standing- and felled-tree 
volume study was initiated in the Southeast in 
1963. The results provide the basic data needed to 
determine volumes in sapling-size trees (trees 1.0 
to 4.9 inches d.b.h.) and in stumps, tops, and 
limbs of trees 5.0 inches d.b.h. and larger. The 
lower quality trees, commonly called rough trees 
and rotten cull trees, can also be included in these 
volume summaries. Wood volume , bark volume, 
or a combination of wood and bark volume can be 
presented. 

The remaining step in estimating biomass is 
to convert volumes into weights. A separate effort 
is now underway to find the best available con­
version rates for the various species of trees found 
in the Southeast. Precise conversions of volume 
to weight will require additional work because of 
variations in wood and bark, tree size. location 
within the tree. and geographic location . 

Data being gathered on understory vegeta­
tion include the quantity, distribution . and space 
occupied by various species of tree seedlings, 



shrubs, vines, grasses, and forbs. These data will 
provide a basis for estimating additional vegeta­
tive mass . 

ECOLOGY 

Since inventory coverage is very broad, it 
seems desirable to examine the data from a purely 
ecological standpoint. Information on the vegeta­
tive structure ofall the forest lands in South Caro­
lina offers a unique opportunity to study ecologi­
cal relationships on a very broad scale. The in­
ventory will provide a picture of the composition 
of overstory, mid story, understory, shrub layer, 
ground layer, and various combinations on a 
statewide basis. The inventory will also provide 
data on species associations, and the occurrence 
of trees. shrubs, vines, grasses , and forbs at vari­
ous stages of succession. It will identify recently 
disturbed areas and the vegetative responses to 
those disturbances. 

A new procedure for displaying and ana­
lyzing the vegetative composition and structure of 
individual sample areas or aggregates of many 
sample areas is called the vegetative profile. This 
technique, explained in greater detail elsewhere 
in this Paper, is an example of how the massive 
amount of detail data being collected can be com­
bined into a single clear display of the ecological 
structure of forest vegetation: 

BOTANY 

There are many aspects of the multi resource 
inventory that are of special interest and value to 
botanists. The inventory will show how the distri­
bution of individual plant species is associated 
with various site conditions and other species. 
Understory species such as honeysuckle, kudzu, 
and poison ivy are of considerable interest be­
cause of their potential to create problems. The 
distribution associations of many other plants are 
in need of validation and confirmation. Botanists 
are also concerned about trends in the quantity 
and distribution of certain plants . Information ob­
tained from the remeasurement of permanent 
samples will be useful in assessing trends and will 
help in the selection of plant species as threatened 
or endangered . In some cases, a plant species may 
be removed from the threatened and endangered 
list if it can be shown that its distribution is ac­
ceptable and its population trends are stable or 
increasing. 
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USE INTERACTIONS 

Since our resource base is finite , all uses 
interact to some degree . In resource inventories 
and evaluations, therefore , interactions must be 
considered whenever two or more resource uses 
are being analyzed. Not all interactions are neces­
sarily bad or harmful. Some can be harmonious 
and compatible. Over long periods, however, the 
tendency is for use interactions to be competitive 
and to generate conflicts. 

The evaluation subjects discussed in this sec­
tion are the uses which tend to interact. The most 
visible interactions involve timber, wildlife, 
range, recreation, and a composite of soils, water, 
and fisheries. A given piece of forest land cannot 
simultaneously support two or more uses which 
require conflicting management actions. The role 
of inventory is to gather and display the infor­
mation needed to select a desirable balance of 
forest use. Measuring and classifying the forest as 
a single entity establishes a common data base to 
which specialized information about individual 
resources can be added. 

In theory, use interactions can be thought of 
as a matrix in which each use interacts with every 
other use, both singly and in combinations. This 
model is very complex and suggests many anal­
yses that are of very little interest. Furthermore, it 
fails to recognize the practical and biological sig­
nificance of the timber overstory in forests . In the 
Southeast, timber is the intended product of most 
managed forests. In addition, the condition of the 
timber overstory largely controls the biological 
process beneath. In our first analyses of inter­
actions, therefore, we will focus on timber's rela­
tion to other uses. The data will be organized to 
show the impacts and trade-offs that might be 
expected if timber production is maximized. 
Maximizing timber production would require 
harvesting, regeneration , and treatment strate­
gies that may have rather serious impacts on wild­
life, range, recreation, and the quality of the en­
vironment. On the other hand, the constraining of 
timber in favor of increases in the other uses can 
be evaluated in terms of reduced forest products 
output at higher prices. This approach does not 
make any attempt to evaluate use interactions 
between wildlife and range or recreation and en­
vironmental factors . 

INFORMATION MANAGEMENT 

The multiresource inventory described here 



26 



will obviously generate numerous records and a 
tremendous amount of data that must be properly 
managed before it can be fully analyzed and eval­
uated. The bulk of these data is recorded on forms 
in the field, then transferred onto data cards and 
magnetic tape for processing and storage. A num­
ber of specialized processing systems are used to 
convert the raw field data into final data storage 
records. Each system is composed of several indi­
vidual computer programs which perform a set of 
mathematical and logical transformations as the 
data pass through the computer. The final records 
are sorted and stored for later use in the RRE 
master data base. This data base contains the 
accumulated inventory data for the five South­
eastern States. 

The primary test of an information manage­
ment system, however, is its ability to retrieve 
information in desirable forms. If the mass of data 
produced by an inventory can be retrieved rapidly 
in forms suitable for a variety of analysts, such as 
providing customized responses to many differ­
ent users, it has passed the test. 

The FIR system used by RRE in the South­
east is a highly advanced user-oriented system for 
mass data storage and retrieval. It is designed to 
provide rapid retrieval of inventory information 
on a customized basis. The methods for storing, 
cataloging, updating, and retrieval are all com­
mon enough. The unique aspects of the system 
are that it is relatively inexpensive to operate and 
has proved to be both flexible and dependable. 

THE ROLE OF TECHNIQUES 

Research on inventory techniques is a highly 
specialized activity that can be conducted during 
multiresource inventories. This research requires 
a unique feel for what is needed, suitable, practi­
cal, and possible, coupled with an ability to make 
things work. 

The initial step in techniques research is to 
identify needs and recognize opportunities. This 
requires a thorough grasp of inventory objectives, 
an appreciation of information needs, an under­
standing of priorities, and considerable expertise 
in inventory methods. Items selected for study 
should have high priority, be within the scope of 
the inventory objectives, and be amenable to 
solution. 

The next step is to judge the suitability of 
existing methods and procedures. Quite often an 
inventory need can be met by adapting or modi-
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fying a piece of equipment , a field-measurement 
procedure, or a computer program rather than 
developing a totally new item or procedure. An 
entirely new technique must be taught to field 
crews, as must the use of new equipment. Hence, 
use of an existing procedure, method, or tool 
often saves a lot of time and money. 

Where something new is needed, its develop­
ment requires irinovation and the forming of new 
concepts. This process is like that of other re­
search; success requires both thought and per­
sistence. A newly conceived procedure is usually 
incomplete and lacking in detail. Additional de­
velopment is usually required before it is ready for 
testing. 

All new methods and procedures do not re­
quire the same degree of testing. Some are so 
straightforward that it is obvious to inventory 
specialists how well they will work and the prob­
lems that might develop. Other methods and pro­
cedures do, however, require extensive field 
testing and possible modification before they be­
come part of the regular inventory. 

DISPLAY OF RESULTS-EXAMPLES 

Multiresource data are now available for one 
of the three Survey Units in South Carolina-the 
Piedmont. In this chapter we illustrate the kinds 
of information available for this Region. We 
emphasize that these illustrations are only a few 
examples. Upon completion of the inventory, we 
plan to make a comprehensive and balanced anal­
ysis of all the data collected. 

Initial estimates of forest and nonforest areas 
in the Piedmont Region were developed from 
classification of 23,831 sample clusters systemati­
cally spaced on aerial photographs. Field crews 
verified the photo classifications on the ground at 
1,614 of the 16-point clusters. A linear regression 
was fitted to the data to develop the relationship 
between the photo and ground classifications. 
This procedure provided for adjusting the initial 
estimates of area for change in land use since date 
of photography and for photo misclassifications. 

The Piedmont Region of South Carolina en­
compasses more than 6.8 million acres of land and 
water. The inventory provided a breakdown of 
this total area into meaningful land classes (table 
2). Forest occupied almost 4.6 million acres, or 
two-thirds of the total area. By county, per­
centage of total area in forest ranged from 85 
percent in Fairfield County to only 42 percent in 



Anderson County (table 3). Anderson, Spartan­
burg, and Greenville Counties each have sizable 
urban centers. In addition, a large part of Ander­
son County was inundated by Lake Hartwell, one 
of several major reservoirs in the State. As of 
1977, less than I percent of the forests in the 
Piedmont had been withdrawn from timber use, 
as indicated by the productive-reserved forest 
classification. 

Table 2.-Total area. by land classes. Piedmont of South 
Carolina. 1977 

Land class Acres Percent 

Commercial forest 4.528.036 66.3 
Productive-reserved forest 38.746 0.6 
Other forest 

Total forest 4,566.782 66.9 

Cropland 580.348 8.5 
Improved pasture 728,065 10.7 
Natural range 
Idle farmland 161.337 2.4 
Other farmland 94,316 1.4 
Marsh 2,319 (') 

Urban and other 510.612 7.5 
Water 179.261 2.6 

Total nonforest 2.256.258 33.1 

All classes 6.823.040 100.0 

'Less than 0. I percent. 

Over the past 40 years, Forest Survey has 
monitored extensive changes in land use in this 
Region. Forest Survey first inventoried the 
Region's forests in 1936. At that time, forests 
occupied only 3.2 million acres or less than half of 
the total area: about an equal acreage was in agri­
cultural use. Between 1944 and 1969. according to 
Census of Agriculture statistics. the Region ex­
perienced a reduction of more than 1.2 million 
acres in cropland harvested. A strong correlation 
between the age distribution of pine timber stands 
in 1977 and the timing of these reductions in crop­
land harvested confirms that much of this crop­
land reverted to pine forests. This successional 
reversion from cropland to pine timber accounts 
for today· s concentration of pine timber stands in 
the younger age classes (table 4). Over time. hard­
wood species tend to develop in the understory of 
these pine forests and without substantial inter­
vention by man will gradually replace the pines. 
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Table 3.-Counties ranked by percentage of total area in 
forest. Piedmont of South Carolina. 1977 

County 

Fairfield 
Union 
McCormick 
Chester 
Newberry 
Edgefield 
Lancaster 
Greenwood 
Abbeville 
Oconee 
Laurens 
Pickens 
Saluda 
Cherokee 
York 
Greenville 
Spartanburg 
Anderson 

All counties 

Total 
area 

In forest 

Area I Percent 

........ . AcreJ•• .. .... 

453.120 386.015 85.2 
329.600 272.386 82.6 
257 .920 207.036 80.3 
376.960 290.814 77.1 
415.360 315.829 76.0 
309. 760 234.637 75.7 
325.120 235.933 72.6 
293.120 206.286 70.4 
325.760 220.533 67.7 
424.454 284.580 67.0 
460.800 305.70 I 66.3 
325.626 214.980 66.0 
288.000 187 .758 65.2 
252.800 155.752 61.6 
446.080 269.252 60.4 
508.800 299.821 58.9 
532.480 271 .268 50.9 
497.280 208.20 I 41.9 

6.823.040 4,566.782 66.9 

We contend that this is the kind of information 
needed to make assessments. 

For evaluation purposes, we need to relate 
the timber component of the forest resource to the 
distribution in table 4. On the 4.5 million acres of 
commercial forests in the Piedmont, the solid­
wood content between a I-foot stump and a 4-inch 
top of all live trees 5.0 inches d.b.h. and larger 
averaged 1,462 cubic feet per acre (table 5). The 
sawtimber component of this timber inventory 
averaged 3,750 board feet per acre· (table 6). In 
addition, these forests contained an average of 
664 saplings per acre (table 7). Together tables 5 
through 7 quantify the distribution of timber by 
stand-age class and forest types . Where needed, 
these distributions can be further refined by 
ownership and site classes and can be developed 
for smaller geographic areas within the Region. 

Wildlife evaluations can be based on quanti­
ties of forage in various vegetative layers or on 
values assigned to plots as habitat for certain 
species. Here we show the ranking of gray 
squirrel habitat suitability and a screening of po­
tential red-cockaded woodpecker habitat. 

Our plot data on gray squirrel habitat for the 
Survey Unit show that conditions are best for this 
animal in the hardwood-forest type (table 8 and 
fig . 4) . By county. the proportion of commercial 



Table 4.-Area of commercial forest land by stand-age class, by forest types, 
Piedmont of South Carolina, 1977 

Stand-age Forest type 

class All 
(years) Pine Natural Oak- Upland Lowland 

types 
plantations pine pme hardwood hardwood 

.............. ........................... Acres ....................................... 

0--9 577,094 153,05 I 113,014 117,216 189,619 4,194 
10-19 495,296 148,603 224,492 38,661 75,919 7,621 
20--29 650,273 77,260 434,591 59,250 66,936 12,236 
30-39 866,408 16,750 448,262 148,606 212,990 39,800 
40--49 948,661 10,266 372,643 151,931 389,396 24,425 
50--59 587,657 173,580 88,890 320,527 4,660 
60--69 212,133 51,183 33,605 108,405 18,940 
70--79 87,983 19,516 22,346 42,783 3,338 
80+ 102,531 12,642 13,095 63,481 13,313 

All classes 4,528,036 405,930 1,849,923 673,600 1,470,056 128,527 

Table 5.-Average volume of all live timber 1 per acre of commercial forest land by 
stand-age class, by forest types, Piedmont of South Carolina, 1977 

Stand-age 
Forest type 

All 
class 

(years) 
types Pine Natural Oak- Upland Lowland 

plantations pine pme hardwood hardwood 

.................................... Cubic feet .................................. 

0--9 202 51 
10--19 853 1,422 
20--29 1,266 1,943 
30--39 1,552 3,000 
40--49 1,889 2,854 
50--59 1,985 
60--69 2,171 
70--79 2,184 
80+ 2,209 

All classes 1,462 1,144 

'Trees 5.0 inches d.b.h. and larger. 

forest qualifying as good habitat ranged from 55 
percent in Anderson County to only 18 percent in 
Chester and Fairfield Counties (table 9). 

Previous estimates of the extent of habitat 
suitable for the red-cockaded woodpecker have 
been based largely on limited field studies. local­
ized surveys. and generalized forest types. In 
1975. a new estimating procedure was developed 
using RRE data to systematically identify favor-

242 258 266 
645 527 476 986 

I, 187 1,039 I, 181 1,462 
1,590 1,307 1,432 1,983 
2,100 1,615 1,729 2,433 
2,184 1,770 1,923 2,149 
2,165 2,326 2,001 3,028 
2,623 1,749 1,957 4,641 
1,651 2,177 2,006 3;811 

1,487 1,260 1,524 2,300 

able red-cockaded habitat across the entire 
Southeast. Wildlife experts knowledgeable about 
habitat requirements of the red-cockaded wood­
pecker provided descriptive information . The fol­
lowing criteria were used to scan computer tapes 
of recorded plot data: commercial forest land, 
pine forest types. sawtimber stands. stand age of 
40 years or more. and basal area of 20 square feet 
or more. 
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Table 6.-A verage volume of sawtimber per acre of commercial fore st land by 
stand-age class, by forest types, Piedmont of South Carolina, 1977 

Stand-age 
Forest type 

All 
class 

(years) 
types Pine Natural Oak- Upland Lowland 

plantations pine pine hardwood hardwood 

............. . .... .. .. . .. . .. Board .feet 1 
· · ·· · ··· ·· ·· ·· · ··· ·· ·· · ··· ·· ·· ·· · 

0-9 313 405 480 397 
10--19 1,345 1,802 1, 110 1,675 853 2.006 
20--29 2,243 3,233 2,281 I, 198 1,876 2,109 
30-39 3,674 10,890 4,086 2,554 2,925 3,627 
4~9 5,166 11,262 6.864 3,947 3,695 6,835 
50--59 5,775 7,632 4,504 5,053 3, 155 
60-69 7,276 8,374 8,555 5,932 10.494 
70--79 7,516 10.649 5,512 5,660 21.706 
80+ 7,940 7,057 9, 161 6.241 16.093 

All classes 3,750 2,072 4,201 3,102 3,659 6,630 

'International ¼-Inch Rule. 

Table 7.-Average number of saplings 1 per acre of commercial forest land by 
stand-age class. by forest types. Piedmont of South Carolina. 1977 

Stand-age 
Forest type 

All 
class 

(years) 
types Pine Natural Oak- Upland Lowland 

plantations 

........ ... .. .. .... ... ..... ... 
0--9 487 426 
10--19 771 535 
20--29 796 318 
30--39 734 400 
4~9 626 250 
50--59 643 
60-69 527 
70--79 574 
80+ 496 

All classes 664 442 

'Trees 1.0 to 4.9 inches d.b.h. 

The screening procedure was done in steps . 
We first identified all sample plots assigned a pine 
forest type (fig. 5). We sequentially added addi­
tional criteria, eliminating plots each time until all 
the constraints had been imposed. Then, a final 
map (fig. 6) and statistical table (table 10) were 
generated . 

Habitat variables for the red-cockaded 

pine pine hardwood hardwood 

Number . ... ....... .. ..... ................ . 
721 492 360 100 
851 1,044 906 450 
865 I , 129 633 567 
768 788 730 300 
627 791 590 300 
686 621 630 200 
592 720 522 500 
525 720 522 500 
533 766 467 333 

751 743 596 386 

woodpecker a re being refined . After these refine­
ments are made, the data can be rescreened for 
improved estimates of suitable habitat. 
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For range , we can relate the forage com­
ponent of the forest resource to broad forest type 
and stand age. For all forest types, forage yield is 
high when stands are established and decreases 
rapidly to age 20 (fig. 7). At this time, the tree 



Table 8.-Gray squirrel habitat suitability by stand-age class, by forest type , 
Piedmont of South Carolina, 1977 

Forest type 
Stand-age All 

class classes Pine Natural Oak- Ha rd-
(years) plantations pine pine wood 

....... ..... .. .. . ... ... .. Habitat ranking' .. ....... ................ 

GOOD 3.0 

2.5 

POOR 1.0 

0.5 

0 

0-9 
10-19 
20-29 
30-39 
40-49 
50-59 
60-69 
70-79 
80 + 
All classes 

10 = Unsuited . 
I = Poor. 
2 = Fai r. 
3 = Good . 

0 .6 
1.3 
2.1 
2.1 
2.5 
2.7 
2.7 
2.8 
2.7 
2.0 

0 .5 
1.3 
1.5 
2.0 

1.0 

HARDWOOD 
OAK-PINE 

'• / ''-. NATURAL PINE 

,.------
______ ,, 

PINE PLANTATION 

10 20 30 40 50 60 70 80 90 
STANO AGE (YEARS) 

Figure 4.-Gray squirre l habitat su itab ilit y. by stand-age class 
and fo res t type. Piedmont. Sout h Carolina. 1977. 

canopy is usua lly fully closed and competition for 
light , moisture, and nutrients is intense . It often 
remains so until the sta nd is very old. Forage 
production in hardwood stands is generally 
greater tha n production in pine plantations. For 
the Survey Unit, hardwood stands experience the 
highest grazing use (fig . 8). Grazing use is highest 
in Cherokee County and lowest in McCormick 
county (table 11 ). 
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0.6 0.8 0.8 
1.2 I. I 1.4 
1.6 2. 1 2.5 
1.8 2.3 2.6 
2.2 2.6 2 .7 
2.3 2.7 2.9 
2.4 2.6 2.9 
2.7 2.8 2.8 
2.5 2.7 2.8 
1.8 2.1 2.5 

We think that many characteristics of forest 
stands will prove important in determining recrea­
tional value. One of the items of special interest 
ta llied on each plot is evidence of human recrea­
tional use . This evidence included such things as 
hiking trail s, shotgun shells, tree stands, campfire 
rings , bait containers, trail-bike tire tracks, or 
other visual evidence of use by people. From this 
information we can obtain relative estimates of 
those fore st conditions which people see mingly 
prefer for di spersed outdoor recreation. The in­
formation is not intended to measure actual use. 

We find that 40 percent o f the use by people 
occurred in two age classes (30 to 39 and 40 to 49 
years) (table 12) . In addition, 48 percent of a ll 
recreational use took place in hardwood stands , 
32 percent in natural pine , 16 percent in oak-pine 
and 4 percent in pine plantations (fig. 9). Spartan­
burg County had the highest percentage of use 
and Newberry County the lowest in the Piedmont 
Unit (table 13). 

RRE field crews collected hydrologica l and 
soils data that can be used to develop general 
information a bout the condition of the resources 
a nd to define general trade-offs between various 
resource management strategies. The following 
are some examples of analyses that can be made 
from RRE data. 

Average humus and litter depths at various 
stand ages are shown by forest type in figures 10 



Table 9.-Area of commercial forest land and its percentage distribution by habitat 
quality for gray squirrel, by county, Piedmont of South Carolina, 1977 

All 
Quality of squirrel habitat 

County 
classes 

Unsuited I Poor I Fair I Good 

Acres . ..... . .. .... .. ..... Percent ....................... 

Abbeville 219,883 7 28 24 41 
Anderson 208,201 9 35 55 
Cherokee 154,802 17 15 31 37 
Chester 290,619 10 25 47 18 
Edgefield 234,637 18 18 38 26 
Fairfield 386,015 8 30 44 18 
Greenville 278,448 20 28 52 
Greenwood 205,672 7 38 33 22 
Lancaster 235,604 14 21 29 36 
Laurens 305 ,701 11 21 37 31 
McCormick 206,778 12 21 37 30 
Newberry 315,829 4 20 47 29 
Oconee 280,294 2 19 37 42 
Pickens 209,464 7 18 31 44 
Saluda 187,758 8 20 44 28 
Spartanburg 271,227 10 20 35 35 
Union 272,352 10 23 35 32 
York 264,752 2 28 31 39 

All counties 4,528,036 8 23 36 33 

Table 10.-Area with potential habitat for the red-cockaded woodpecker, by State 
and ownership class, Southeast 

All 
National Other Forest Other 

State owner-
Forest public industry' private 

ships 

............... Thousand acres .................... 

Florida 320 94 36 76 114 
Georgia 885 53 75 130 627 
South Carolina 705 151 39 88 427 
North Carolina 1,406 32 I 18 138 I, 118 
Virginia 478 16 135 327 

Southeast 3,794 330 284 567 2,6 13 

'Includes other private lands under long-term lease. 

and 11. Figure 10 suggests that topsoil develop­
ment is slower under planted pine than under 
other timber types. It is apparent in figure 11 that 
pine litter accumulates rapidly but decomposes 
slowly. Hence, topsoil development is slower in 
r ;""-' plantations than in hardwood stands. 
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In the Piedmont Unit, the highest incidence 
of soil erosion occurred in Cherokee County and 
the lowest in Oconee County (fig. 12 and table 14). 
Table 15 shows a breakdown of soil-texture 
classes by county. These data may be valuable in 
explaining erosion or site productivity . 



FIVE PINE FOREST TYPES 

FOREST SURVEY - SOUTHEAST 

Figure 5.-RRE sample plots assigned a pine forest type, Southeast. 
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Figure 6.-Potential habitat for the red-cockaded woodpecker. Southeast. 
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Figure 7 .-Percentage of desirable forage. by forest type. by 
stand age. Piedmont. South Carolina. 1977. 

Figure 8.-Percentage of grazed commercial forest land. by 
forest type, Piedmont of South Carolina , 1977. 

Table I I .-Area of commercial forest land and its percentage di stribution , by 
grazing intensity and county, Piedmont of South Carolina, 1977 

County 
All 

Grazing intensity 1 

classes 
None I Light I Medium I Heavy 

Acres . .............. . Percent . .. ....... ... . ... 

Abbeville 
Anderson 
Cherokee 
Chester 
Edgefield 
Fairfield 
Greenville 
Greenwood 
Lancaster 
Laurens 
McCormick 
Newberry 
Oconee 
Pickens 
Sa luda 
Spa rtanburg 
Union 
York 

All counties 

219,883 
208,201 
154,802 
290,619 
234,637 
386,015 
278,448 
205,672 
235 ,604 
305,70 I 
206,778 
315,829 
280,294 
209,464 
187,758 
271,227 
272,352 
264,752 

4,528,036 

1 None = No evidence of grazing. 

82 
83 
79 
91 
98 
89 
92 
90 
96 
87 
99 
93 
97 
90 
90 
88 
82 
85 

90 

Light = Less than 35 percent of plants grazed. 
Medium = 35 to 70 percent of plants grazed. 
Heavy= More than 70 percent of plants grazed. 
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12 6 
10 5 2 
15 6 
5 4 
2 
7 3 
4 4 
8 2 
2 2 

10 2 

3 4 
2 I 
6 4 
2 3 5 
7 3 2 

14 4 
12 3 

6 3 
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Table 12 .-Use by people, by stand-age class and forest type, Piedmont of 
South Carolina 

Stand-age 
class 

(years) 

0-9 
10-19 
20-29 
30-39 
40-49 
50-59 
60-69 
70-79 
80 + 
All classes 

Forest type 
All 

classes Pine Natural 
plantations pine 

.. . ... . .. ..... . .. ........... . Percent use 

8 
10 
18 
20 
20 
16 
4 
2 
2 

100 

FI SHING 

OP 
25% 

NP 
25% 

HIKING 

27 
48 
25 

100 

ALL USES 

H 
48% 

CAMPING 

TRAIL BIKES 

7 
13 
36 
19 
11 
10 
4 

0 
100 

Oak- Hard-
pine wood 

.... .. ................... 
9 5 
9 5 

16 4 
21 22 
26 27 
10 26 
3 5 
3 2 
3 4 

100 100 

PP = PLANTED PINE 
NP= NATURAL PINE 
OP= OAK-PINE 

H HARDWOOD 

HUNTING 

OTHER USE 

Figure 9.-Distribution of evidence of dispersed outdoor recreation on commercial forest land . by use, 
by forest type , Piedmont of South Carolina, 1977. 
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Table 13 .-Area of commercial forest land and its percentage distribution of use by 
people. by county, Piedmont of South Carolina, 1977 

1.2 

1.0 

0 

County 

Abbeville 
Anderson 
Cherokee 
Chester 
Edgefield 
Fairfield 
Greenville 
Greenwood 
La ncaster 
La urens 
McCormick 
Newberry 
Oconee 
Pickens 
Saluda 
Spartanburg 
Union 
York 

All counties 

, OAK-PINE ,, 
I \ 

I \ 
I \ 

All 
classes 

Acres 

219,883 
208 ,201 
154,802 
290,619 
234,637 
386,015 
278 ,448 
205 ,672 
235,604 
305,701 
206,778 
315.829 
280,294 
209,464 
187,758 
271,227 
272,352 
264,752 

4,528,036 

,-{-- , NATURAL PINE 

' I 

,,✓---1 ,' HAR~:ooD 
,,,,.,,,. /,,, '" 

.... ;::-- --

~ PINE PLANTATION 

10 20 30 40 50 60 70 80 90 
STAND AGE (YEARS) 

Figure 10.-Average humus depth . by fore st type . by stand 
age . Piedmont of South Carolina, 1977 . 

1. 8 

1.6 

1.4 

0.4 

0.2 

No 
people use 

People use 

82 
58 
70 
93 
90 
88 
68 
86 
93 
76 
90 
99 
78 
69 
85 
50 
75 
83 

80 

Percent .. . 

18 
42 
30 

7 
10 
12 
32 
14 
7 

24 
10 

I 
22 
31 
15 
50 
25 
17 

20 

PINE PLANTATION 

1 
~',NATURAL PINE 

HARDWOOD 

0 10 20 30 40 50 60 70 80 90 
STAND AGE (YEARS) 

Table 16 shows a so il and water risk classifi­
cation for interpreting potential soil- and water­
quality trade-offs . Approximately 1.3 million 
acres of land need some sort of silvicultural prac­
tice during the next 10 years (table 16). These 
practices are needed to increase timber supply, 
but what are the risks to soil and water quality? It 
is apparent from table 16 that the type of silvi­
cultural practice used to take advantage of the 
opportunity will influence soil and water quality. 
For example , stand conversion and artificial re-

Figure I I .-Average litter depth . by fore st type , by stand age. 
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· Piedmont of South Carolina, 1977. 

generation with site preparation could be applied 
on 507,406 acres. If risk class 3 and above were 
judged unacceptable impacts , intensive site prep­
aration would be acceptable on 328 ,581 acres and 
unacceptable on 178,825 acres . For the unaccept­
able acres, some other regeneration technique 
with lower risks should be used . 

From the standpoint of total wood fiber, the 
conventional forest inventory measures of grow-
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Figure 12.-Proportion of commercial forest with soil erosion , 
by county , Piedmont of South Carolina, 1977. 

than 50% 

less 

Table 14.-Area of commercial forest land and its percentage distribution by degree 
of soil erosion , by county, Piedmont of South Carolina, 1977 

County 

Abbeville 
Anderson 
Cherokee 
Chester 
Edgefield 
Fairfield 
Greenville 
Greenwood 
Lancaster 
Laurens 
McCormick 
Newberry 
Oconee 
Pickens 
Saluda 
Spartanburg 
Union 
York 

All counties 

All 
classes 

Acres 

219,883 
208,201 
154,802 
290,619 
234,637 
386,015 
278,448 
205,672 
235,604 
305,701 
206,778 
315,829 
280,294 
209,464 
187,758 
271,227 
272,352 
264,752 

4,528,036 

Degree of soil erosion 

None I Low I Medium I High 

............ Percent . .............. 
85 8 2 5 
83 12 5 
38 28 22 12 
89 9 2 
94 2 2 2 
80 17 2 
81 8 7 4 
94 6 
90 6 4 
88 7 3 2 
75 12 9 4 
89 10 I 
95 2 3 
88 10 2 
85 15 
61 22 10 7 
43 17 18 22 
69 19 9 3 

80 12 4 4 
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Table 15 .-Area of commercial forest land and its percentage distribution by 
soil-texture class, by county, Piedmont of South Carolina, I 977 

All 
County 

classes 

Acres 

Abbeville 219,883 
Anderson 208,201 
Cherokee 154,802 
Chester 290,619 
Edgefield 234,637 
Fairfield 386,015 
Greenville 278,448 
Greenwood 205,672 
Lancaster 235,604 
Laurens 305,70 I 
McCormick 206,778 
Newberry 315,829 
Oconee 280,294 
Pickens 209,464 
Saluda 187,758 
Spartanburg 271,227 
Union 272,352 
York 264,752 

All counties 4,528,036 

ing stock have been rather conservative . They 
have included the solid-wood content between a 
I-foot stump and a minimum 4.0-inch top of only 
the central stems in selected trees 5.0 inches 
d .b.h. and over. Substantial volumes in rough and 
rotten trees, stumps, tops, limbs, and saplings are 
excluded. With the gradual trend toward closer 
utilization and renewed interest in the use of wood 
for fuel. there is a need for inventories of total 
wood fiber . 

Table 17 shows the distribution of total 
aboveground volume of all trees on commercial 
forest land. by class and species group, in the 
Piedmont of South Carolina . Table 18 shows the 
per-acre distribution of this total volume by stand­
age class for major forest types. The largest dif­
ferences between conventional measures of 
growing stock and measures of total volume occur 
in hardwoods. Table 19 shows a more refined 
distribution of hardwood timber volume by I-inch 
d.b.h. classes and class of material. With the ac­
cumulation of data from a special volume study 
conducted as a subsample in conjunction with the 

Soil texture class 

Sands 
Sandy 

Loam 
Clay 

Clay 
loam loam 

.................... Percent ................. 

4 22 27 27 20 
5 28 49 13 5 
3 33 17 35 12 
2 26 57 15 

16 24 46 12 2 
28 31 5 19 17 

2 32 53 11 2 
5 21 40 12 22 
9 23 7 40 21 

32 37 12 18 
I 30 27 26 16 

27 14 I 46 12 
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8 43 13 31 5 
2 29 55 13 

12 15 48 25 
5 34 29 22 10 
7 33 40 20 

34 12 46 8 

8 28 28 26 10 

ongoing inventory, average tree characteristics 
can now be developed for each major species in 
the Region (table 20). The collection of data on the 
lesser vegetation is still another step toward the 
ultimate objective-to be able to quantify total 
biomass within the forests across the range of 
forest conditions. 

The multiresource inventory provides a 
wealth of information for studying the ecology of 
various plant species. The frequency of occur­
rence of a particular species can be related to 
variou, forest types, conditions. and species as­
sociations. This kind of information helps to 
identify the environment required for the growth 
and development of certain species and to study 
successional changes that occur within a particu­
lar plant community over time. Table 21 shows 
the distribution and ranking of the five most prev­
alent species or species groups observed within 
oak-hickory stands in the Piedmont of South 
Carolina. The species composition within five 
vegetative layers is compared over time using 
20-year-age classes. Table 22 gives the frequency 



Table 16.-Area of commercial forest land and its percentage distribution, by soil- and water-quality risk 
class, by treatment opportunity, Piedmont of South Carolina , 1977 

Treatment All 
Soil- and water-quality risk classes ' 

opportunity classes 
I 2 I 3 I 4 I 5 

Acres .... .... .. ....... .. Percent ............... .. 
No treatment 3,223,01 I 25 39 16 18 2 
Salvage cut 39 ,304 41 20 39 
Harvest 209,064 20 32 7 24 17 
Commercial thinning 212,896 52 40 4 4 
Precommercial thinning 32,590 43 28 13 16 
Cleaning and release 285 , 150 25 41 16 17 I 
Stand conversion 155,948 23 45 14 15 3 
Artificial regeneration without site preparation 18,615 64 29 7 
Artificial regeneration after site preparation 351,458 32 31 10 24 3 

Total 4,528,036 27 38 14 18 3 

1 Definitions fo r soil- and wate r-qua lit y ri sk c lasses: 
I. During the recovery pe riod of the activity. the wate r qualit y impact shou ld be s light (suspe nded sed ime nt less than 

100 milligrams per liter ) and soi l erosion less than the rate of new so il deve lopment. 
~ Wate r qua lit y during the recovery period of the ac ti vi ty can be impaired (suspe nded sedime nt great e r than JOO 

milligrams pe r lite r ). but so il erosion should not exceed the rate of new so il developme nt. 
3. Water-qualit y impac t ca n be high a nd soil erosion can exceed the ra te of new soi l deve lopme nt during the recovery 

pe riod of the silvicultural act ivit y. 
4. Wate r-qua lity impac t can be se rious and soil eros ion can e xceed the rate of new ,oil deve lorme nt for .'it,> ::!O year, 

afte r treatment. 
.'i. Water-qua lit y impact can be very se ri o us and soil eros io n can exceed the rate of new ,o il deve lopme nt for more tha n 

::!O years after treatment. 

of occurrence of major species on plots in the 
oak-hickory type, again by stand-age class . 

In multiple-use management , a diversity of 
conditions must be maintained . The diversity of 
forest ecosystems must be sufficient to accom­
modate the production of the desired combination 
of human benefits. These benefits include conif­
erous and hardwood timber products , outdoor 
recreation, solitude, clean water, and habitat for 
all endemic plants and animals. 

In multiresource inventories, one objective is 
to measure forest diversity in some way. In the 
South Carolina inventory , crews recorded impor­
tant items related to forest diversity within a 450-
acre circular area around each sample plot on 
commercial forest: ( I) the percentage of forest, 
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and (2) the number of different forest conditions 
distinguishable on aerial photographs . Table 23 
shows the results of the class ifications made at 
1,019 sample plots in the Piedmont. At 67 percent 
of the sample locations, more than 75 percent of 
the surrounding 450-acre area was forested. At 50 
percent of the sample locations, three different 
fore st conditions occurred within the surrounding 
450-acre area. 

Finally , we reemphasize that the analysis of 
the multiresource inventory data collected in 
South Carolina is outside the scope of this Paper. 
In this chapter, we have merely given examples of 
the sorts of information that were gathered and 
the ways in which the information might be re­
ported . 



Table 17.--fotal aboveground volume of all trees on commercial forest land , by class and species group, 
Piedmont of South Carolina, 1977 

Class of volume 
All 

Pine 
Other Soft Hard 

species softwood hardwood hardwood 

................................ Thousand cuhic feet ································ 
Sapling-size trees : 

Growing-stock 824,931 405,015 69,677 160,335 189,904 
Non growing-stock 414,452 40,826 10,662 131 , 144 231,820 

Total 1,239,383 445,841 80,339 291,479 421,724 

Growing-stock trees: 
Poletimber-size trees 
Stumps 182,900 87,772 2,987 30,255 61,886 
Bolewood 2,067,400 1,004,371 34,178 417,164 611,687 
Tops and limbs 416,266 242,669 8,258 57,470 107,869 

Total 2,666,566 1,334,812 45,423 504,889 781,442 

Sawtimber-size trees 
Stumps 189,715 105,335 2,297 40 , 183 41,900 
Saw log portion 3,129,476 1,847,916 40,291 523,660 717,609 
Upper-stem portion 428 ,041 215,224 4,693 78,151 129,973 
Tops and limbs 342,845 153,628 3,349 60,748 125,120 

Total 4,090,077 2,322 , 103 50,630 702,742 1,014,602 

Rough and rotten trees : 
Stumps 55,782 7,949 411 18,456 28,966 
Bolewood 542,794 77,857 4,021 174,598 286,318 
Tops and limbs 133,139 18,595 960 53,243 60,341 

Total 731,715 104,401 5,392 246,297 375,625 

Total, all volume classes 8,727,741 4,207 , 157 181,784 1,745,407 2,593,393 
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Table 18.-A verage total aboveground volume of wood 1 per acre of commercial fores t land by stand-age 
class , by forest types , Piedmont of South Carolina , 1977 

Stand-age 
Forest type 

class 
All 

(years) 
types Pine Natural Oak- Upland Lowland 

plantations pine pine hardwood hardwood 

..... .. ... ... ..... ... ... .. ... ..... .... Cubic feet ····· · ··· ··· · · ·· ·· · ·· ·· ······ ·· ·· · ··· ·· ·· 
0-9 390 218 505 464 403 9 
10-19 1,271 1,923 1,037 883 841 1,372 
20-29 1,791 2,432 1,728 1,604 1,593 2,064 
30-39 2,085 3,377 2, 131 1,866 1,968 2,383 
40-49 2,397 3,181 2,606 2, 146 2,235 2,947 
50-59 2,503 2,686 2,307 2,446 2,530 
60-69 2,660 2,598 2,807 2,499 3,637 
70-79 2,652 3,099 2,238 2,395 5,253 
80+ 2,646 1,982 2,630 2,457 4,265 

All classes 1,923 1,515 1,976 1,727 1,981 2,767 

1 Trees 1.0 inches d .b.h. and la rger, excluding ba rk . 

Table 19.-Average aboveground cubic-foot volume in hardwoods , by d .b.h. class and volume material 
class, Piedmont of South Carolina, 1977 

Total 
Bole volume' Crown volume 

Diameter class 
(inches) 

aboveground 
Saw log Upper 

volume Stump Tops Limbs2 

portion stems 

················· ················· ···· ·· Cubic feet ········· ······· ········· ·· ············ ·· ··· 
I 0.12 0.02 0.09 0 .01 
2 .44 .06 0.01 .35 .02 
3 1.05 . I I .12 .78 .04 
4 1.85 .20 .81 .71 . 13 
5 2.95 .26 1.61 .76 ,32 
6 5.07 .39 0.02 3.86 .66 .14 
7 7.79 .54 .14 5.78 .61 .72 
8 9.86 .71 .95 6.97 .65 .58 
9 12.13 .90 2.63 6.93 .62 1.05 

10 18.47 .87 8.21 7.10 .92 1.37 
11 21.74 1.22 11.99 5.80 .86 1.87 
12 29.70 1.60 17.38 6. 17 1.33 3.22 
13 35.56 1.72 23.71 5.26 1.03 3.84 
14 43.21 2.02 28.88 6.09 1.02 5.20 
15 51.79 2.25 37.58 6.88 1.02 4.06 
16 56 .55 2.36 42 .51 5.94 1.68 4.06 
17 65.13 1.72 47.77 9.47 1.05 5.12 
18 96.94 3.11 70.51 10.87 4. IO 8.35 
19 87.47 3.70 64.63 5.45 1.14 12 .55 
20 101.52 3.58 73.48 8.44 1.38 14.64 

1 Includes both mainstem and fork volume to a 4.0-inch top outside bark. 
2 1 ncludes limbs of all sizes. 
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Table 20.-A verage tree characteristics for loblolly pine in the Southeas t 

Double 
Lengths Cubic-foot volume 

Board-
DBH 
class 

bark at 
Total Bole Saw log Merchantable Tota l 

foot 
d .b .h. 

height length length volume volume 
volume 1 

Inches ... ..... .... Feet . . .... . .. . .. . .. Cubic feet . .. 

5 0.95 39.4 16.9 1.76 2.47 
6 1.06 44 .2 24.5 3.22 3.95 
7 1.20 48 .2 30.3 4.96 5.78 
8 1.29 53 .5 36.9 7.40 8.30 
9 1.40 58.4 42 .9 24.6 10.49 11.49 36.3 

10 1.49 62.7 47.9 32.9 14.02 15 . 17 58 .7 
11 1.62 65.2 50.8 33.2 17.63 18.96 82 .6 
12 1.70 67.5 53.5 42 .5 21.62 23 . 14 108.9 
13 1.76 70.0 56.4 46.6 26.25 27 .94 139.6 
14 1.85 73 .5 60.0 50.5 31.69 33 .62 176.2 
15 1.92 75.2 62.2 53.5 37.14 39.25 21 5.5 
16 2.03 77.4 63.8 55 .7 43 .30 45.71 259.6 
17 2.06 77.2 63 .8 56.1 48 .58 51.40 299.3 
18 2.18 82 . 1 68 .8 61.0 57 .74 60.61 364.4 
19 2.27 76 .3 63.3 55.9 59.04 62 .29 378. 1 
20 2.40 84.3 70.8 64.0 71.54 75.27 464.4 

' International ¼-Inch Rule . 
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Table 21.-Distribution of plant species by age class and vegetative layer for oak-hickory stands, Piedmont 
of South Carolina, 1977 

Vegetative 
Age Ranking of five most prevalent species 
class 

layer 
(years) First l Second I Third I Fourth I Fifth 

Overstory 0--19 Sweetgum Yellow-poplar Loblolly pine Red maple White oak 
(30+ feet) 20--39 White oak Yellow-poplar Sweetgum Hickory Scarlet oak 

40--59 White oak Yellow-poplar Sweetgum Hickory Southern red oak 
60--79 Yellow-poplar Sweetgum Hickory Whiteoak Black oak 
80+ Hickory White oak Chestnut oak Sweetgurn Yellow-poplar 

Midstory 0--19 Sweetgum Elm Loblolly pine Red maple Water oak 
(15-30feet) 20--39 White oak Sweetgum Hickory Red maple Post oak 

40--59 White oak Hickory Sweetgum Red maple Water oak 
60--79 White oak Hickory Red maple Black oak Sweetgum 
80+ Hickory White oak Hackberry Beech Sourwood 

Understory 0--19 Dogwood Sweetgum Redcedar Elm Red maple 
(5-15 feet) 20--39 Sweetgum Dogwood Hickory White oak Honeysuckle 

40--59 Dogwood Red maple Hickory Sweetgurn Blue beech 
60--79 Dogwood Hickory Elm Other shrubs Red maple 
80+ White oak Yellow-poplar Laurel Dogwood Blackgum (upland) 

Shrub layer 0--19 Honeysuckle Greenbrier Sweetgum Blackberry Dogwood 
(1-5 feet) 20--39 Honeysuckle Greenbrier Wild grape Blackberry Dogwood 

40--59 Laurel Red maple Dogwood Honeysuckle Hickory 
60--79 Other shrubs Switch-cane Laurel Honeysuckle Dogwood 
80+ Laurel Switch-cane Red maple Hickory Dogwood 

Ground layer 0--19 Other grasses Honeysuckle Forbs Blackberry Greenbrier 
(0--1 foot) 20--39 Honeysuckle Greenbrier Poison ivy Other grasses Forbs 

40--59 Honeysuckle Forbs Wild grape Other grasses Greenbrier 
60--79 Forbs Honeysuckle Ferns Other grasses Poison ivy 
80+ Forbs Switch-cane Blueberry Ferns Other grasses 
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Table 22.-Major species of plant groups in the oak-hickory forest type and their 
frequency of occurrence. by stand-age class, Piedmont of South Carolina. 1977 

Plant 
All Stand-age class 

species 
age 

0-191 20-39 I 40-59 I 60-79 I classes 80+ 

............. Percentage of sample locations ....... . 

Honeysuckle 63 70 62 65 53 29 
Greenbrier 79 78 82 82 70 71 
Sweetgum 70 74 68 71 63 57 
Blackberry 38 70 42 27 23 14 
Dogwood 80 63 82 84 87 86 
Forbs 89 83 85 90 97 100 
Redcedar 46 39 53 51 30 14 
Elm 44 52 52 40 37 
Red maple 80 70 70 88 83 57 
Loblolly pine 26 41 28 18 33 29 
Water oak 37 39 35 41 30 
White oak 70 37 75 80 73 86 
Yellow-poplar 66 52 62 69 83 71 
Other grasses 79 81 72 83 73 71 
Poison ivy 54 39 60 58 53 57 
Wild grape 82 67 87 88 77 43 
Hickory 83 52 88 88 97 100 
Post oak 34 30 35 38 23 29 
Scarlet oak 34 33 30 36 37 43 
Laurel 11 6 7 12 23 29 
Blue beech 15 7 12 17 27 29 
Southern red oak 53 39 60 60 40 14 
Ferns 52 48 42 54 60 86 
Other shrubs 52 37 48 59 50 57 
Switch-cane 11 11 5 11 13 43 
Black oak 41 20 40 49 53 29 
Blueberry 37 33 38 38 30 43 
Blackgum (upland) 56 43 58 60 67 43 
Hackberry 6 2 3 7 7 14 
Beech 20 4 27 21 20 43 
Sourwood 38 28 32 42 47 57 
Chestnut oak 10 4 10 8 23 43 
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Table 23.-Distribution of samples in commercial forest land, by percent forest and number of forest 
conditions within a 450-acre circular area around the sample location, Piedmont of South Carolina, 1977 1 

Percent forest Total Number of forest conditions within 450-acre area 
within 450-acre number of 

circular area samples 2 3 4 5 6 7 8 9 

Number of samples 

1-5 6 2 3 
6--15 4 2 I 
16--25 15 2 2 4 2 4 
26--35 21 3 12 4 I 
36--45 24 4 9 8 2 
46--55 58 8 29 15 2 2 
56-65 97 7 46 28 8 3 2 2 
66--75 112 7 56 33 7 6 I 
76--85 204 12 113 59 11 4 4 
86--100 478 55 237 138 37 5 4 I 

Total 1,019 7 100 509 290 66 27 13 5 2 

'Intended as one measure of forest diversity and forest habitat interspersion. 

ANALYSIS OF THE DATA 

The multiresource inventory was begun to 
provide managers and policymakers with infor­
mation about renewable forest resources other 
than timber. For this purpose, field data are not 
nearly enough. The new data must be analyzed 
and interpreted. · 

For the first time, foresters, range scientists, 
wildlife biologists, recreation specialists, ecolo­
gists, and others will be able to draw upon a com­
mon data base. This does not mean, however, that 
all needs can be served by a single analysis. Each 
discipline will want to evaluate benefits from a 
different perspective. 

We can only hope that all the disciplines will 
start with a common understanding of the basic 
ecological relationships. The plant communities 
that occupy forests and rangelands develop in 
predictable sequences, and certain benefits can be 
expected from each stage in the sequence. For 
example, a stand of young hardwood saplings and 
seedlings offers no immediate timber benefits, but 
may offer excellent browse for deer. By cutting 
and regenerating the stand, we reap the timber 
benefit and renew the deer browse habitat. How­
ever, harvesting also eliminates the mast and dens 
for squirrels. The scope of resource analysis must 
be expanded to take these ecological relationships 
into consideration. 
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DEVELOPMENTS UNDERWAY 

Computer modeling is a useful technique for 
improving resource analysis. We call attention to 
the DYNAST system developed at the South­
eastern Station (Boyce 1977). DYNAST consists 
of three complementary models adapted to dif­
ferent management purposes. The timber model, 
DYNAST-TM, harmonizes management actions 
for the production of timber. The optimum benefit 
model , DYNAST-OB, optimizes a specified 
benefit such as wilderness experience, recreation, 
visual appeal, habitat for a specific animal or 
plant, timber, water, or energy production . The 
multiple benefit model, DYNAST-MB , har­
monizes forest management for multiple benefits. 

The DYNAST system is based on the rela­
tionship between the benefits produced and the 
distribution of a forest's stands in different stages 
of development (called habitats). The continuum 
of succession must be divided into habitats that 
are significant for the benefits being considered. 
The classification will vary for different types of 
forest and can be modified whenever a new rela­
tionship is discovered between a particular age 
class and a particular benefit. 

The multiresource inventory being tested in 
South Carolina seems to provide an ideal classifi­
cation of forest habitats for input into the 
DYNAST models. Plans call for analyses of the 



South Carolina data using DYNAST. 
Currently. resource analysts with RRE in the 

Southeast are studying the size and age distribu­
tions, species composition, and successional 
trends among the major forest types in South 
Carolina. Preliminary findings suggest that with 
few exceptions land-use patterns and forestry 
practices are fragmenting the forests into smaller 
parcels or stands. For example, in the Piedmont 
Region. about 30 percent of the commercial tim­
berland is broken up into distinct forest condi­
tions of less than 10 acres (Knight 1978). There is 
also mounting evidence of a strong successional 
trend from pine to hardwood species. 

Other developments underway include 
analyses of the multiresource data from the stand­
points of outdoor recreation and wildlife habitat. 
The outdoor recreation study has been arranged 
through a cooperative agreement between RRE 
and Clemson University (Saunders, Stachoviak, 
and Howard 1978). The wildlife habitat study has 
been arranged through a cooperative agreement 
between RRE and Virginia Polytechnic Institute 
and State University. 

The long-term objective of RRE in the South­
east is to develop and maintain expertise required 
to fully analyze and integrate all resource ele­
ments. For the present, our resource analysts 
who are most familiar with the data should estab­
lish the basic ecological relationships and make 
the initial interpretations of the findings. This pro­
cedure will identify the limitations and proper use 
of the data. After the basic ecological relation­
ships are established, outside researchers are en­
couraged to help extend the analysis of the data 
through both independent and cooperative 
efforts. 

THE FUTURE 

We are optimistic about the future of multi­
resource inventories . We have identified an im­
portant task and made good progress toward its 
completion. As future assessments are planned 
and additional information needs develop, 
changes are inevitable. Our goal, therefore, is to 
maintain the expertise needed to make changes 
while we are collecting, processing, and analyzing 
resource information for the Southeast. 

IMPROVE EACH NEW 
INVENTORY STARTED 

Southeastern States are inventoried m an 
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established sequence. As work in one State nears 
completion, planning and preliminary inventory 
work are underway in the next State. In every 
inventory cycle, however, each State is treated as 
a new start. Past work is reviewed , procedures 
are examined, and various changes are made be­
fore work is started in the next State. Major 
changes are usually avoided within a State be­
cause inconsistencies in the data within a State 
would create difficulties in both present and 
future measurements. We are constantly looking 
for ways to improve procedures , and we think 
each new inventory is a little better than the pre­
ceding one. By the time a State is revisited, there­
fore, the accumulated improvements are quite 
significant. 

ESTIMATING FUTURE NEEDS 

The frequency of inventories, commonly re­
ferred to as the survey cycle, has fluctuated be­
tween 8 and 11 years since 1945. If current man­
power and sampling intensity are maintained, we 
will be able to conduct multiresource inventories 
on an 8-year cycle. Many people argue that the 
cycle should be reduced to 5 years. Even if this is 
done, it will take 5 years to uniformly gather a 
piece of new information across the entire South­
east. To partially offset the timelag between want­
ing information and having it, the RRE inventory 
staff tries hard to estimate future needs and to 
collect data to meet these needs. The record 
shows that RRE has been fairly successful. For 
example, biomass studies were initiated in 1963 
and the demand for this information has recently 
intensified. A new class of management-related 
information, including treatment opportunity, 
stand history, timber availability, and improved 
stand age, was added to the inventory in 1970. 
User interest in this information is now on the 
increase. 

The challenge and risk associated with antici­
pating future resource-information needs are con­
siderably greater with multiple resources, but so 
are the potential benefits. 

THE 1990 ASSESSMENT 

Most of the transition to a multiresource in­
ventory. described in this Paper, was accom­
lished under stringent deadlines. A response to 
the RP A was needed; the 1980 Assessment due 
dates were firm; many separate initiatives already 
in motion required inventory involvement. Now 





that data needs for the 1980 Assessment have 
largely been satisfied and the South Carolina Pilot 
Project is nearing completion. it is time to con­
sider what the 1990 Assessment needs will be and 
how they will be met. Several assumptions can be 
made in this rega rd . First. deadlines will be estab­
li shed requiring final da ta by mid- I 988. Further, 
the Forest Service will want to use the best possi­
ble data base. and this base will be shared by 
various resource uses. We can also specul ate that 
the 1990 Assessment will place much greater 
emphasis on use interactions and the display of 
alternatives for mixing and balancing combina­
tion s of resource use. If these assumptions hold 
true. RRE in the Southeast mu st strengthen both 
techniques research and resource analysis. and it 
mu st conduct multiresource inventories in 
Florida. Georgia. North Carolina. and Virginia. 
We expect to complete the initial multiresource 
inventory of the Southeast by 1985 , and to com­
plete a second generation multiresource inven­
tory and remeasurement of South Carolina and 
Florida by 1988. for use in the 1990 Assessment. 

GATHERING ADDITIONAL 
INFORMATION 

As described earlier in this Paper. there are 
four ways we can gather additional resource infor­
mation . We can collect additional information at 
each sample, overlay other data. acquire infor­
mation already compiled in final form. or initiate 
special studies. The South Carolina Pilot Study 
placed emphasis on the first method and greatly 
increased the amount of data collected at both 
forest and nonforest sample locations . The next 
phase of increased data collection will involve the 
rema ining methods of gathering additional infor­
mation. 

The key to overlaying independent data 
sources is to have common geographic locators. 
Various mapping and computer techniques can be 
used to merge information from different sources 
if a compatible coordinate system is used . Past 
inventories in the Southeast have used an arbi­
trary coordinate system sensitive to the nearest 
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mile . A study conducted by RRE (Cost 1976) 
shows that as location accuracy is increased , the 
cost also increases. A deci sion to abandon the 
existing system in favor of a standard , but more 
expensive. coordinate system will have to be 
made if RRE inventory data and data from other 
sources are to be combined. 

Many sources of information are available to 
the resource analyst. Some of these outside 
sources a re completely reliable. some are not. 
Despite questions of reliability. we mu st often use 
outside sources for types of data that we cannot 
efficiently collect. 

The remaining way to gather additional in­
formation is through special studies. Such studies 
are often used when gathering of certain data is 
too complicated or too time consuming for regular 
inventory crews. Special st udies may a lso require 
expensive. specialized equipment. In these 
s tudies. we subsample from the regula r inventory 
plots. or we select an independent sample. New 
studies will likely be needed to: (I) validate wild­
life habitat rankings, (2) develop weight conver­
sion factors for space occupancy stocking esti­
mates. (3) determine average weights per cubic 
foot for minor tree species, and (4) closely moni­
tor the management actions in harvested pine 
stands. 

REPORTING RESULTS­
FUTURE OUTLOOK 

We have not yet formulated a strategy for 
disseminating our results . Perhaps some combi­
nation of publications, direct consultation. data 
transfers, and customized responses will be satis­
factory. We really do not know . We do know that 
when we broadened the scope of our inventories, 
we also broadened the interested audience. Many 
of the new users of our results may not yet view us 
as a source of information. We will continue to 
look for new ways to make the multiresource 
inventory as useful and as available as possible . 
We encourage specialists in ecology, hydrology , 
outdoor recreation, range, soils, and wildlife to 
assist and cooperate with RRE in the evaluation 
and dissemination of the inventory findings. 
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Sand pine 
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Sor uca pine 
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Virqin i a pine 
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Atla.nt.i c -.hi Le-cedu 
B&ldcypress 
Fir 
Hemloclc 
Northern -.hi te-cedar 
Pondcypress 
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Spruce 
White pine 

SOFT HARDWOODS 

Bass-.ood 
Black cherry 
BlaclcgUlll (lo-.land) 
Blackgu.cn (upland) 
Boxelder 
Buckeye 
Butternut 
Cotton-.ood 
Cucwllbertree 
Elm 
Hackberry 
Loblolly-bay 
Magnolia 
Red map~a 
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s-.eetbay 
s -.eetg\111\ 
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TurkP.y oak 
Other scrub o aks 
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.\Dler lcan 111t. ash 
Blue beech 
Catalpa 
Chalk map l e 
Chestnut 
ChinAbe rry 
Domestic- fruit {apple, etc.) 
F ire che r ry 
Eastern hophornbea.m 
Mount&in -cn.aple 
Ogee chee g um 
Osage~orange 
Persimmon (field grown) 
Planertree (wa ter el.ID) 
Redbay 
Red.bud 
Roya 1 p a ulowni a 
Sassaf ras 
Serviceberry 
Silverbell (except 111ts .) 
Sourvood 
St r iped maple 
Other IIUscellaneous trees 
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No treat.ment or disturbance 
Harvesting f ollowed by artif .l<.:ial 
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Harvesting followed by nat u r al } not 
regeneration seed 
Harvesting without regeneration rree 
Comi:1ercial thinni ng 
PrecouunerCl <ll thinning 
Cleaning, release, or other 
inte rmediate c u tting 
Clea.ring or other site preparotion 
Girdl.ing or poisoning of undt·•• t rable 
trees 
Prescribed burning 
Major drainage efforts 
RellK)val of selected trees resulting 
in high grading 
Significant damage fro111 wildfire 
Ma jor man-caused flooding 
Grazing or other a ctivity t.ha t 
retards or precludes development 
of understory 
TUrpentining 
Art ificial regeneration after site 
preparation 
Artificial regeneration without 
site preparation 
Const.ruction of fences, woods roads, 
fire breaks, trash pits, etc., if 
such activity has significantly 
influenced the stand condition 
Natural regenerati on on no11forest 
land (Sample kind 1 only) 
Art if icial regeneration or. nonfo rest 
land (Sample kind 1 only) 
Harvesting leaving seed trees, with 
satisfact o r y regeneration 
P.a.rvesting leaving seed treo>s, w1thouL 
satisfactory regeneration 

23 
24 
25 
2& 

Sa l vage cut 
Signific<lnt damage from disease 
Significant d(l.r.'lage from insects 
Significant damage from weather or 
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SECO:-.'DARY AND TERTIARY PAST 
TREATMENT OR OlSTURBANCE AND 
OLD Pi\ST DISTURBANCE CLASSlFICAT ION 

None 
Ti.Jnber cutting 
Mechanica l site preparation 
Drainage 
Prescribed fire 
Grazing 
Weathe r 
l nsects 
Disease 
Other 

PKYSIOGFAPHIC Cl.ASS 

High mountain tops <l.Od slopes 
Sand dunes and sand ridges 
LO\ol 1110witain tops and dry slopes 
Sand hills 
Mountain foothills 
Other xeric 
Flatwoods and dry pocosins 
Rolling uplands 
Bluffs 
Moun tain saddles and moist slopes 
Natural stream levees 
Valley bottoms 
Mountain coves 
Narrow st.ream margins 
Broad stream margins 
Other mesic 
Deep swamps 
Cypress strands 
Smal 1 drains 
Cypress ponds 
Will ow heads and strands 

36 Bays and wet poc.:osins 
37 Marl flats and ~orest prairies 
30 Othe r hydr ic 

TROPICALS 

984 Australian pine 
982 Caj eput - tree 
986 Carr .ibe an pine 
985 Citrus 
5!0 Eucalyptus 
940 Mahogany' 
933 Silk oak 
006 Other tropica ls 
911 sa.b:..e palm 
910 Other pal.ms 

59 

00 
10 
20 
21 
22 
23 
24 
25 
26 
27 
28 
30 
40 

so 
60 
80 
84 
90 

91 
92 
93 

05 
O& 
07 
08 
09 
10 
11 
12 
13 
14 
15 
l& 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

----- -- ---- -- ------ -- ---- -Distance in Fee L- ---- --- - ---- ---- - ------- --

07 .10 07. 24 07 . 38 07. 53 07 . 6 7 07 . Bl J7. 9", OB. 09 on 24 08. )8 
08.52 08.66 08.BO 08 .95 09.09 09.21 "L:'17 09.51 Ol.1.,6 09.00 
09.9 4 10.0B 10 . 22 10 . 37 HL~l 10.l,~ ru .·;') 10.9..i 11.(J~ 11./.2 
11.36 1 1. 50 ll. 6 4 11.79 11.93 12.0·1 ;2 21 12.JS 12 . ~0 12.64 
12.78 12.92 13.06 lJ.21 lJ.35 13.49 13.63 13.77 13.92 14.06 
14.20 14.34 14.48 14.63 14.77 14.':H 15.05 15.20 15.)4 15.48 
15.62 lS. 76 15. 91 16 .05 16.19 16.JJ 16.47 16.62 16.76 16.qo 
17.04 )7.).8 17.32 17. 47 17 . 61 17 . 7~ 17 89 18.04 18.18 18.J2 
18 .46 .1.8.60 18.75 .l.8.89 19.03 19.17 19.Jl 19.46 JCJ.6U 19 . '14 
19.88 20 . 02 20.17 20.31 20. 45 20 .59 20.73 20.88 71.02 21.lb 
21.30 21. 44 21.59 21.7] 21.87 22 . 01 22.15 .?2 .)0 22.44 22.58 
22.72 22.86 23. 01 23 .1 5 23./9 23.43 23.5. 23.77 23.B6 24.CO 
24. 14 24.28 24.43 24.57 24.71 24.85 l4.99 ,:"l.1 4 7~.28 25.41 
25.56 25.70 25.85 25 . 99 26.lJ 26 . 27 26 . 41 26 .56 26.70 26.84 
26.98 21 .12 21.21 21.41 27.55 27 . 69 21.eJ 27.98 20 .12 28.26 
28.40 28.54 28.69 28 . 83 28 . 97 29.11 29.25 29.40 29.54 29.68 
29.82 29 .96 30.11 30.25 30.39 30.5) 30.67 )0.82 30.96 )1.10 
31.24 31.38 31.53 31.67 31.81 31. 95 32.C9 32.24 32.38 32 . 52 
32 .66 32.80 32.95 )J . 09 33 . 23 33.37 33.Sl 33.66 33.BO 13.94 
34.08 34.22 34 . 37 3 4. Sl 34.65 34. 79 34.93 JS.OB 35.22 35.36 
)5.50 35.64 35.79 )5.93 36.07 36.21 )6.35 36.50 ]b.64 36.78 
)6 . 92 37.06 )7.21 )7.35 37.49 37.6) )7.77 37.92 38 . 06 38.20 
38.34 38.4B 38.63 38.77 38.91 39.05 39.Jq 39.J ◄ 39.48 39.62 

28 )9.76 39.90 40.05 40. 19 40.)] 40.47 40.61 40.76 40.90 
42.Jl 
4) . 74 
45.16 
4b . 5B 
48.00 
49.4 } 
50.84 

41.04 
47.46 
43.88 

29 41.18 41.32 41.4 7 41.61 41.75 41.89 4l.03 42.18 

~~~"-+:~;~:~"'~'+:~:~: ~'""'!'+:~:~:~"';'+:~:~:~"';+:~:~:~"';+:~!""':;cc;+:,~:~:::'=; :~:~~ 
32 45.44 45 . 59 45.73 45.87 46.01 46.1 5 46.30 46.44 
33 46.86 4 7 . 01 4 7 . 15 47.29 47.4) 47.5 7 47.72 47.86 
34 48.28 4 B. 43 48. 57 48.71 48.85 48 .99 49.14 49. 28 
35 49. 70 49.85 49 . 99 50.13 50.27 50.41 50.56 so. 70 
36 51.12 51.27 51. 41 51.55 51.69 51.83 S J.% 52.12 
37 52.54 52.69 52.83 52.97 53. ll 53.25 53.40 53.54 
JO 5).96 54. 11 54 . 25 54.)'J 54.53 54.67 54.ln 54.% 

!~ ;!:~6 :!:!! ;;:~! ;;:~~ ;;:~; !~:~~ ~~:~: I ;~:!6 

52 . 26 
5J.b8 
":.,S .lu 
56.5? 
57.94 

45. JO 
46. 72 
4B.14 
49.56 
50.98 
!;2.40 
53 .B7 
55 . 24 
56.66 
58 . 08 

DAMAGE CODES 
TR.EE HISTORY 

No damage 
Insects 
Other disease 
Fusiform rust 
Annosus root rot. 
Littl.eleaf disease 
Blister rust 
Hardwood c ankers 

Branch stubs J 
Top bre<lkage s, cull 
Othe-r basal defects 
Fire 
Animal 
Weather 
Suppression and stagnat ion 
Logging and related 
Turpentining 
Form (da1l'l<lgin9 ) 

Saplings only 
Form (culling) 
Off site (damaging) 
Off site (culling) 

UTILIZATION 

Product known 

Tree not used 
Tree bucked for product in place 
Tree length logging 

Produc t estimated 
Tree not used 
Tree bucked for product in pla r.e 
Tree length loggi ng 

CAUSE OF DEATH 

0 4 
10 
21 
22 
31 
32 
33 

" 35 

Live tree r ecorded on previous 
survey or live t.ree tallied on 
the 10-point clus ter 
I ng r owth 1.0 inch d.b . h. or 
l<lrger on smallest fixed plot 
not recorded on p r evious survey 
Live tree on variable p l ot not 
recorded on p r evious survey 
Sell vable dead tree S . 0 inches 
d. b . h. or larger recorded els a 
live tree on previous survey 
Nons<llvable dead tree 1.0 inches 
d. b. h. or larger r ecorded a s a, 

live tree on previous survey 
(includes salvable 1.0-4.9 inches) 
Mort<llity tree 5.0 inches d.b.h. 
or larger on the smallest fixed 
plot not recorded <ls <l live tree on 
the previous survey (Mortality tree 
less than 1.0 inches during last 
survey and now 5.0 inches or larger) 
7ree removed from corr.mercial fr,rest 
recorded as live t r ee on previous 
su rv ey 
Tree removed from commerc ial forest 
5 . 0 inches d.b.h. or largec on the 
smallest fixed plot not recorded as 
a live tree on the previous survey 
(Ti.mbei: removal s less the 1.0 inches 
during last survey and now 5.0 inches 
or larger) 
Stump of dead tree 1.0 irch d.b.h. 
or larger~orded as a live tree on 
previous survey and ha~ves..:ed for a 
product 

White pi nf'-h~loc k 
Spruce-fir 
Longle a f pine 
Slash pine 
Loblolly pine 
Shortleaf pine 
Virginia pine 
Sand pine 
Redcedar 

81 Logging 
82 TSl 

10 l n:.ec ts 
20 Disease 
30 Fire 

3& 
37 
38 
39 
so 
52 

57 
&o 
70 
80 

Pond pine 
Spruce pine 

83 Turpentining 
84 Land Cl e a.ring 
85 Conversion t o non ­

fores t o r nonco111-
mercial f o r est land 
use 

40 Animals 
SO Weather 
60 Suppression 
70 Other 

PRODUCT 

P r imary Secondary 

00 - 0 
1- - 1 
2- -2 
3- -3 
4- -4 
5- - 5 
6- - 6 
7- -7 
a- -a 
9·· -9 

No product 
Sawlog 
Veneer log or bolt 
Cooperage log or bolt 
Pulp-.ood 
Piling 
Poles 
Fenc epost 
Fuelwood 
Mis ce llaneou s p rod. 

Pitch pine 
Table-111t. pine 
Oak-hickory 
Chestnut. oak 
Southern scr ub oak 
Oak-gu.rn-cypress 
El.o-ash-cottonwood 
M<lple-beech-bir ch 

PROSP!::CTlVE DE N TREES 

No dlllllage 
Basal defect 
Top breakage 
Branch stubs 
Basal defect and top breakage 
Basal defect and branch stubs 
Top breakage and bra nch stubs 
Basal defect, top b r eakage 
and br&nch stubs 
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~ 

Plot size 
Circular 

(radius in feet) 
Square 

(side in feet) 

l Acre 
1/2 Acre 
1/5 ilr.cre 

117. 75 
83.26 
":i2.66 

208. 71 
147.56 

93 . )4 

Fri::i.;.i:y Secondary 
1- -1 Sawtlmber 
2-
3-

40 

-2 Pole timber 
-J Sapling & seedling 

Nonstocked 

LAND USE PATTERN 

Non forest 

I solated forest less than 10 
acres in size and bounded on 
all s ides by nonforest uses 

Isolated forest. between 10 
and 50 acres and bounded on 
all sides by nonforest uses 

Isolated forest. between 50 
and 100 acres and bowided on 
all sides by nonforest uses 

Isa];,\ ,'Q fore st between 100 
and 200 acre£ and bounded on 
all sides by nonforest uses 

A long, narrow stringer or 
strip of forest bounded on 
both sides by nonforest uses 

Many slllilll, scattered, 
irregular-shaped forest areas 
linked by stringers or strips 
with interspersed nonforest 

Intermixed forest and non­
forest of about the same 
sizes and shapes 

Scattered blocks of fcrest 
loosely related by narrower 
areas of forest land 

Forest areas of over 200 

STAND ORIGIN 

No evidence ot seeding or planting. 
Since last survey trees planted or 
seeded with acceptable survival. 
Prior to last survey trees planted 
or seeded with acceptable survival. 
Since last survey trees planted or 
seeded without accentable survival. 
Prior to last survey trees plcnted 
or seeded without. acceptab~e 
survival. 

!-!OR1ZONTAL SLOPE HORIZONTAL SLOPE 
CORRECTION PER 70 CORRECTION PER 100 
FEET OF SLOPE DIST. FEET OF SLOPE DIST . 

Percent 

~ 

10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
80 
90 

100 
llO 
120 

Feet Percent 
added §..!££~ 

O.l 
0.4 10 
0.8 15 
1.4 20 
2.l 25 
2.9 30 
3.9 35 
5.0 40 
6.2 45 
7.4 50 
8. 7 55 
9.9 60 

11.] 65 
12.7 70 
15.] 80 
17.9 90 
20.5 100 
2).0 llO 
25.2 120 

TREATMENT OYPORTUNITY 

No treatment needed 
Salvage cut 
Harvest 
Cormiercial thinning 
Preco111nerci.al thinni.ng 

Feet 
added 

O. l 
0.5 
l.l 
2.0 
3.0 
4.2 
5 . 6 
7.'J. 
8.8 

10.6 
12.4 
14.2 
16.2 
18.1 
21.9 
25 . 6 
29.] 
]2.8 
]6.0 

Cleaning, release, or other intermediate 
cutting 
Stand conversion 
Artifi.cial regeneration without site 
prepuation 
Artificial regeneration aftei- site 
prepai-ation 

NUMBER OF TREES REQUI RED 
FOR 16. ?-PERCENT STOCKING 
BY 0.8.H . CLASS 

D . b.h. Size of acre 
class 1 Acre 1£:;2 Acre 
Ih 94 47 
l/4 77 39 

6 57 29 
40 20 

10 26 13 
12 19 10 
14 15 8 
1 6 12 
18 10 
20 

,!/ - 2 and 4 inch trees 
occuring in clumps should 
be counted as 1. 

STOCKING STANDARDS FOR TREES 

T::-ee 
size 

seedling 
2 

l Acre 
No. trees Percent 

full stock;n,,,9'--'-----"pe,_.,'---"'t'c:•~• 

600 .17 
560 . 18 
4f,O .22 

340 . 29 
240 .42 

SECTION IOENT. 

O Stump section 
Saw log section, main stem 
Upper stem section, main stem 
Top section, main stem 
Saw log section, fork 
Upper stem section, fork 

6 Top section, fork 
Utilizable limb section 
Top section, utilizable limb 
Minor limbs 

CROWN RATIO 
(percent of live crown) 

0-9 
10-19 
20-29 
30-39 
40-49 
50-59 
60-69 
70-79 
80-89 
90-99 

POrnT HISTORY 

Point remeasured and new inventory 
taken at same point without shifting 
or substituting. 
Point remeasured at original 
location but inventory taken at 
a shift.cd location 
1-oint remuasured at o riginal 
location but inventory taken at 
a substitute point (points 2 and 3) 

Sample location center did ~ 
qualify as t•nreserved commercial 
forest land at time of last survey 
Sample location cen ter qualified as 
unreserved comroe rcial forest land 
at time of last. survey and xecon­
struction of old plot is pofisible 
Sample location cente::- qualified 
as unreserved comroercial forest 
land at time of last survey but 
reconstructlon of old plot is 
impossiblP. 

10 
12 
14 
16 
18 
20+ 

155 .65 D. B.H. {inches) 

NUMBER OF WELL- SYACED SECD TREES PER 
ACRE FOR 10 SQ.FT. OF BASAL AREA/ACRE 

ll5 
90 
"/2 

60 
51 

No seed source 
Yellow pine 
Other soft.,,.,ood 

.87 
1.11 
1.39 
1.67 
1.96 

Desirable hardwood seed ti-ees 
(seetgum, yellow-poplar, water 
tupelo, lowland blackgum, cherry­
bark oak , northern red oak, w!iite 
oak, ~wamp chestnut oak, sycamore, 

or ash 
Other hardwood seed tree species 

Open grown 
Dominant 
Codominant 
IntermecLl ate 
Over topped 

LIVE TREI:: CAVITIES 

Location (left digit) 
None 
Cavities below d.b.h. 
Cavities above d.b.h. 

10 
ll 
12 
13 
l4 
15 
16 
17-18 
19-20 
20, 

23 
18 
15 
13 
10 

9 

GROUND LAND USE 

20 Comroercial forest. 
40 Unproductive forest 
50 Prod. forest reserved 
61 Cropland 
62 Improved pasture 
63 Natural rangeland 
64 ldle farmland 
66 Other farmland, incl. 

farmsteads 
A t..ree, part of the manageable stand 
A treP., competing with ox in conflict 
with manageable stand trees 

Cavities below and above d.b.h. 6 7 urban and other 

A m.iscell anf'.ous tree ilrunateriaJ to 
the milnageable stand trees 

ACCESSIBILITY 

Number (right digit) 
X (1-9) 

The forest condition is highly accessible u,:,ing existing roads. 

Roads could be easily built into the area. 
Roads would be difficult to build into the area. 
Roads would be very difficult or impractical to build into the 
area due to slope, water, or ot.h.-:!r physical obstacles. 

No problem 
Limited to seasonal use due to water conditions in wet weather. 
Moderate slope (averaging 20-]9 percent), irregular terrain, 
or other ground conditions lim1 ting the type of equq:iment that 
could be: operated within the forest condition. 
Mixed wet. and dry areas within forest coadition typicc1l of multi­
channelE.d streams with intennixed dry areas or island. 
Severe slopes {averaging 40-49 percent), b::-oken terrain, or 
other adverse ground conditions whi ch di-astically limit equip-

Adverse operating conditions caused by year-round water probl>'m~. 
Slopes of 50 percent or ll'loxe. 

INHIBITING VEGETATION CLASS 

No significant inhibiting vegetation 
Scattered, small sterns, and low heights 
Scattered, with eithex large st.ems or tall heights 
Scattered, with large stems and tall heights 
Intermediate density, small stems, and low heights 
Intermediate density, with either large stems or tall heights 
Intennediate density, with large stems and tall heights 
Dense with small stems and low heights 
Dense with either large stems or tall heights 
Dense ..,.ith large stems and tall heights 

SLOPE {Percent) 

0-9 
10-19 
20-29 
30-39 
40-49 
50-59 
60-69 
70-79 
80-89 
90+ 

60 

ASPECT (Degrees) 

No aspect 
338-22 
23-67 
68-112 
113-157 
158-202 
203-247 
248-292 
29)-337 

TR.E.E CLASS 

ll 
12 
13 
14 
15 

68 Marsh 
91 Census water 
92 Non- cens us water 

National Forest 

Indian 
Miscel . federal 
State 

16 County and municipal 
20 Forest industry 
40 Fa.rmcr 
50 Fanner-owned l eased 
60 Miscel. priv., corporate 
70 Miscel. priv. individual 
80 Miscel. priv. corpoxate le<:1-sed 
90 Miscel. priv., individual leased 

SHAPE OF FOkI:ST CONDITION 

A. r e g u.lar shaped a.rea having a 
customary width-to-length relation­
ship and a normal boundary. 
A central area having one ox man• 
prot.rusions, extensions, or irregular 
boundary. Sample location ~ ~ the 
central area. 
A central area having one or more 
protrusions, extensions, or irregulax 
boundary. Sample location is not in 
the central area. - - -
Two or more distinct. areas loosely 
linked together by strii-'S, i;tringers, 
or bands of similar forest condJ.tions. 
Sar:iple location ~ ~ the distinct 

Two or more distinct areas loosely 
linked together by strips, st.ringers, 
or bands of similar forest conditions. 
Sample location is not in the 
distinct area. - - -
Strips, stringei"s, or bands of forest 
land typical of long narrow stream 
margins, narrow cypress strands, and 
long bands of reverted land. 

Desirable tree 
Acceptable tree 
Rough tree 
Rotten tree 
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YELLOW PINES 

Loblolly pine 
Long leaf pine 
Pitch pine 
Pond pine 
S&nd pine 
Shortle&! pine 
Sla ■h pine 
Spruce pine 
Table-Ht. pine 
Virginia pine 

OTHER SOFTWOODS 

Atlantic white-cedar 
Baldcypreu 
Fir 
K•lock 
Northe.rn white-cedar 
Pondcypre•• 
Redcedar 
Spruce 
White pina 

SOFT HARDWOODS 

BaHwood 
Black cherry 
Blackgum. ( lowland) 
Blackgum (upland) 
Boxelder 
Buckeye 
Butternut 
Cottonwood 
CucUlllbertree 
Elm 
Hackberry 
Loblolly-bay 
Magnolia 
Red Nple 
Silverbell (in a.ts.) 
Silver inaple 
Sweetbay 
Sweetgum 
Sycamore 
Water tupelo 
Willow 
Yellow-poplar 

KARO HARDWOODS 

Ash 
Beech 
Birch (except yellow) 
Black locu■ t 
Black oa.k 
Black walnut 
Bur o&k 
Cherrybark oak 
Che■ tnut oak 
Chinkapin oak 
Dogwood 
Florida. -ple 
Hickory 
Holly 
Honeylocust 
Laurel oak 
Live oak 
Mulberry 
Overcup oak 
PeniaDon (forest grown) 
Pin oak 
Post oak 
Northern red oak 
Scarlet oak 
Shingle oak 
ShUDlilrd oak 
Southern red oak 
Sugar maple 
Swamp chestnut oak 
Swamp white oak 
Water oak 
White Oak 
Willow oak 
Yellow birch 

MISCELLANEOUS 

Bur oak 
Blackjack oak 
Bluejack oak 
Dwarf live oak 
Dwarf post oak 
TUrkey gak_ 
Other scrub oak■ 
Ail&nt.hua 
;\Nrican ■t. a.sh 
Blue beech 
Catalpa 
Chalk aaple 
Chestnut 
Chinaberry 
DolDest.ic fruit (apple, etc.) 
Fire cherry 
Eastern hophornbe­
Mounta.in aa.ph 
Og-chee qua 
Osage-orange 
Pu■~ (field grown) 
Planertree (vat.er el.a) 
Redbay ....... 
Royal pa.ulownia 
Sa■safru 

S.rviceberry 
Silverbell (except •ta.) 
Sourvood 
Striped uple 
Other aiecellaneou■ t.ree■ 

TROPICALS 

984 Australian pin• 
982 Cajeput-tree 
986 Carri.bean pine 
985 Citru■ 

510 Eucalyptus 
940 Kahog&ny 
983 : ilk oak 
006 Other tropical ■ 
911 S&ble pal.Jll 
910 Other palm.a 

COOE COMMON NAME 

007 
008 
009 
02J 
024 
026 
027 
028 
029 
032 
033 
034 
035 
036 
038 
039 
044 
045 
046 
047 
048 
087 
049 
052 
166 
053 
054 
055 
056 
163 
057 
058 
059 
0 69 
074 
075 .,. 
077 

079 
082 
OBJ 
08 4 
085 
086 
088 
089 
099 
133 
134 
135 
136 

137 

lJB 
139 
140 
141 
164 
142 
143 
14' 
145 
167 
146 
147 
148 
149 
168 
151 
152 
153 
154 
155 
l56 

l57 
l 58 
l ~,:} 
16l 
l 62 
165 
169 

SHRUBS 

Alder 
Azalea 
Bayberry 
Blackberry 
Blueberry 
Blue ■tem palmetto 
Bramble ■ 

Buffalo-nut 
ChinJtapin 
Devil• ■ -walking-stick 
Elderberry 
Gallberry 
Fetterbu■h 

H-
Hawthorn 
Hazel 
Hor■-■uga.r 
Huckleberry 
Hydrangea 
Laurel 
Mangrove 
Kiatletoe 
Pawpav 
Plum 
Privet 
Rhododendron 

Ro•• 
Saw-palmetto 
Spicebush 
St. Johnswort 
Strawberry bush 
Suma c 
Titi 
Viburnum 
Waxmyrtle 
Witch-hazel 
Y&upon 
Other ■ hrubs 

VlNFS 

Cl1ml:nng ros0:1 
Cr ossv1ne 
[)('wberry 
Greenbri.,r 
Honeys uckle 
Kudzu 
Poison ,vy 
Ratil..in 
Trumpet crPeper 
V1n_pn1a creeper 
Wi.ld grape 
Yellow Jessamine 
Other vines 

GRASSJ::S ANO GRASSLIK.ES 

Bah1ag rass and other pasture 
g r asses 
tHuestem b>q 
~luestem, broomscdge 
Bluest ..:m, slender 
Bluestem, cree1-nng 
Bluestem, l lttle 
Bristle grass 
Carpetg rass 
Cut.ove r muhl) 
fescue 
Ind1ang rass 
Marsh-gra ss 
Panicurns 
Paspalum 
Reeds 
Sawg rass 
Sedges 
Swi tchcane 
Threea wn (,Hregr.-iss) 
Un1olcls 
Othc 1 g rcl sses 
Othe r grass! 1ki:s 

FORBS AN D OTHERS 

Cactu s 
Compos ites 
Ferns 
Leyumes 
Lichens 
Other (orbs 

""" 

BROAD SPECIES CLASSES 

Yellow pines 
Other softvood■ 

Hardwoods (scrub oak ■ " miac.) 
Tropical ■ 

Shrub■ 

Vines 
Grasse ■ and gras ■ likes 

Forbs " other■ 

SOIL STRUCTURE 

None 
Bl ocky 
Platy 
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No brov■ing 
Light browsing - difficult to 
find brow■e plant ■ on sample. 
Lea• than 5 percent of plant■ 

grazed. 
Moderate brovsing - frequently 
find brovsing on aample acre 
Heavy browsing - generally 
more than 35 percent of plant■ 
on the s&a1ple acre brov■ed 

HILL RESIDUES 

None 
Savdu.at pile•, ■ la.ba, edging ■, 

savm.ill structure, or other 
mill residues 

LOGGING SLASH 

None 
Logging ala.sh, windthrown tree■ 
or broken top■ 

LI'ITER AND TRASH 

None 
Traah pilea, abandoned autos , 
dump■ etc. 

GULLIES, RAVINES AND DITCHES 

None 
Gullies, ravines or ditches 
present 

HOLES AND CAVES 

None 
Holes, burrovs, crevices or caves 
present 

ROCK OUTCROPS r ROCK SLIDES 
AND GRAVEL BEDS 

None 
Rock outcrops, rock slides 
or gravel beds 

MARSH CONDITION 

None 
Small areas of m.ar ■h-1:ilte 
conditions or moist seepa.ge■ 
occurring within the forest 

SPANISH HOSS 

None 
One or more trees in the forest 
condition contain■ Sp&nish Hos ■ 

WATER TYPE 

None 
Pennanent 
Temporary 

HIKING 

None 
Foot trails, trail markers, or 
blazed tree■ 

None 
Spent shotgun she 11 s , tree 
stands o r other signs of 
hunt ing 

SOIL TEXTURE 

Sands 
Sandy loams 
Loams 
Clay loams 
Clays 

PROXIMITY 
~ SAl'tPLE CENTER 

>.djacent (less than 118 feet) 
119-150 
151-200 

SLOPE LEr-CTH OR DISTANCE TO 
IJATER IN FEET FROM SAKPLF. 
CENTER 

201-250 
251-300 
301-400 
401-500 

No obs truc d on, no sl ope , o r 7 

plot c enter In pri.mar y wat er 8 
I - gq 

501-600 
601-700 
701-833 (fir■ t circle) 

100 - 199 
200 - 29 9 

GIIAZIIIG IMl'ENSITY 

None 
Light grazing - difficult to 
find grazed plant• - Le ■a th.an 
35 , of plant• graud. 
MOd.erate gra zing - frequently 
find grazing on the ■aaple acre. 
Generally 35 to 70 , of plant■ 
are grazed. 
Heavy grazing - extenaiive 

LIVES'l"OCI( FENCING 

Not fenced, or inadequate fencing 
for gr uing u■e 
Adequate fencing for grazing uae 

No evidence of people u■e 
Occasional use 
Moderate u■e 
Intenaive use 

None 
Ca=p■ ite■, litter or ini■-
cellan.eou■ tree c utting 

None 
Pat.ha along ■ treiUII bank or lak•, 
bait container■ or posted H■hing 
regu.lations 

•=• 
Tire impression■ in forest con-
dition ■ aapled 

None 
Other significant use of the 
forest condition 

POS TED 

None 
Locked gate 
Keep ou t 
No trespassing 
No hunting 
No fishing 
No dumping 
Other posted signs 
Owner contact 
Ot he r evidence 

None 
Improved trail 
Active woods road 
Unimproved trail 
Old woods road (include tram r oads) 
Skid trail 
Game o r I tvestoc k trail 
Othe r r oad or trail 

BUIUf HISTORY 

•=• 
Burned with.in put year 
Burned within past 1-3 year■ 
Burned within pa.st 3-10 year■ 
Burned beyond 10 year■ 

SEASON OF THE YEAR 

Growing season 
Dormant ■ea.son 

lAND USE IMPACT >.ND PRIORITIES 

Urban buildup 
L&ke ■ and ■eaahorea 
Rivers and ■ tr•..,. 
Cc:amercial-reaerved forest land 
Agricultural land• 
Unproductiv e forest 
Major highway ■ 

Other road■ 
Rights-of-ay 
Cocmaercial forest 

300 - 399 PERCENT FOREST 

400 - 499 
SOO - S99 
600 - 699 
700 - 799 
800 + 

SO IL EROSION 

None 
Light - very littl e sheet 
erosion 
Medium - both sheet and ri.11 
e r osion 
High - bad rill e r os ion. gullies 
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Percent 
forest Code (20 dot4) 

l position 

1-5 0-1 
6-15 2-3 
16-25 4- 5 
26-]5 6-7 
36-45 B-9 
46-55 10-11 
56-65 12-13 
66-75 14-15 
76-B5 16-17 
86-100 18-20 

NW!lber of dot counts 
(40 dot ■) (60 dot■) (80 dot■) 

2 position■ 3 position■ 4 positions 

0-2 0-J 0-4 
3-6 4-9 5-12 
7-10 10-15 13-20 
11-14 16-21 21-28 
15-18 22-27 29-36 
19-22 28-33 ]7-44 
23-26 34-39 45-52 
27-30 40-45 53-60 
31-34 46-51 61-68 
]5-40 52-60 69-80 



Code 

131 
121 
126 
128 
107 
I 10 
111 
115 
123 
132 

043 
211 
010 
260 
241 
212 
060 
090 
129 

950 
762 
694 
693 
313 
330 
601 
740 
651 
970 
460 
555 
652 
316 
580 
317 
653 
61 I 

731 
691 
920 
621 

540 
531 
370 
901 
837 
602 
823 
813 
832 
826 
49 1 

PLANT SPECIEs:i 

Common name 

Loblolly pine 
Longleaf pine 
Pitch pine 
Pond pine 
Sand pine 
Short leaf pine 
Slash pine 
Spruce pine 
Table-Mountain pine 
Virginia pine 

YELLOW PINES 

Scientific name 

Pi1111.1· taeda 
Pi1111.1· palustris 
Pi1111.1· riRida 
Pi1111 .\· serotina 
Pi1111.1· clausa 
Pinus echinata 
Pi/l/1.1· elliottii 
Pi1111.1· glahra 
Pi1111s p1111ge11s 
Pi1111s vir!{i11ia11a 

OTHER SOFTWOOD 

Atlantic white-cedar 
Baldcypress 
Fir 
Eastern hemlock 
Northern white-cedar 
Pondcypress 
Eastern redcedar 
Spruce 
Eastern white pine 

Chamaec_vparis th_voides 
Ta.wdium distichum var. distich11111 
A hies spp. 
Tsuga ca11ade11si.1· 
Thuj{I occidentalis 
Ta.wdi11111 distich11111 var. 1111/{IIIS 
J1111ipem.1· virginiana 
Picea spp. 
Pinus strohus 

SOFf HARDWOODS 

American basswood Tilia americana 
Black cherry Pm1111s serotina 
Blackgum (lowland) Nyssa sylvatica 
Blackgum (upland) Nyssa sylvatica 
Boxelder Acer negundo 
Buckeye Aesc11/11s spp. 
Butternut J111<ia11s cinerea 
Cottonwood Pop11/11s spp. 
Cucumbertree Magnolia acuminata 
Elm Ulmus spp. 
Hackberry Ce/tis occiclentalis 
Loblolly-bay Gordonia /{lsia11th11s 
Magnolia Ma gnolia spp . 
Red maple Acermhmm 
Silverbell (in mountains) Halesia spp. 
Silver maple Acer sacchari1111111 
Sweetbay Magnolia virgi11ia11a 
Sweetgum Liq11idamhar styrnciflua 
American sycamore Plata1111s occidentalis 
Water tupelo Nyssa aquatica 
Willow Salix spp. 
Yellow-poplar Liriodendron 111/ip(fi,rn 

HARD HARDWOODS 

Ash 
American beech 
Birch (except yellow) 
Black locust 
Black oak 
Black walnut 
Bur oak 
Cherrybark oak 
Chestnut oak 
Chinkapin oak 
Flowering dogwood 

62 

Frnxi1111s spp. 
Fa!{IIS grandiji,lia 
Betula spp. 
Robinia p.1·e11doacacia 
Q11erc11s vel11ti11a 
Ji1f{la11s nigrn 
Quercus nu1crocarpa 
Q11erc11s }lilcata var. pagodae/i,lia 
Q11erc11s pri1111.1· 
Q11erC11 .1· 11111ehle11hergii 
Com11sflorida 



311 
400 
591 
552 
820 
838 
680 
822 
521 
830 
8J5 
833 
806 
817 
834 
812 
318 
825 
804 
827 
802 
831 
371 

816 
824 
807 
841 
840 
819 
899 
341 
548 
391 
451 
310 
421 
661 
660 
760 
70 1 
3 19 
692 
641 
521 
722 
721 
471 
7 12 
931 
'\5) 

581 
711 
315 
999 

984 
982 
986 
985 
510 
940 
983 

Florida maple 
Hicko ry 
American holly 
Hone ylocust 
Laurel oak 
Live oak 
Mulberry 
Overcup oa k 
Commo n persimmon (forest grown) 
Pin oak 
Post oak 
Northern red oak 
Scarlet oak 
Shingle oak 
Shumard oak 
Southern red oak 
Sugar maple 
Swamp c hestnut oak 
Swamp white oak 
Water oak 
Whiteoak 
Willow oa k 
Ye llow birch 

Acer harba//1111 
Can·a spp. 
//ex opaca 
Gleditsia triaca11thos 
Querrns la11rifi1/ia 
Q11erc11s virgi11 ia11a 
Moms spp. 
Quercus lyrata 
Diospyros virg iniana 
Q11erc11s pal11stri.1· 
Q11erc11s stel!ata 
Q11erC11.1· mhrn 
Q11erC1is coccinea 
Q11erc11s imhricaria 
Q11erC11.1· sh11111ardii 
Q11errn.1·j(i/cata 
Acer .rncclwr111n 
Q11erc11s 111icha11xii 
Q11erc11s hicolor 
Q11erc11s 11igra 
Q11e/'C11s alba 
Querrns phe/los 
Betula allegha11ie11si.1· 

MISCE LLANEOUS TREES 

Bear oak 
Blac kjack oak 
Bluejac k oak 
Dwarf live oak 
Dwarf post oak 
Turkey oak 
Other scrub oaks 
Ailanthus 
American mountain-ash 
American hornbeam 
Catalpa 
Chalk maple 
American chestnut 
Chinaberry 
Domestic fruit (apple. etc.) 
Fire cherry 
Eas tern hophornbea m 
Mounta in ma ple 
Ogeechee tupelo 
Osage-orange 
Common persimmon (field grown) 
Planertree (water elm) 
Red bay 
Eastern redbud 
Roya l paulownia 
Sassafras 
Service berry 
Carolina silverbell (except mounta ins) 
Sourwood 
Striped maple 
Other miscella neous trees 

Cas ua rina 
Cajeput-tree 
Ca ribbean pine 
C itrus 
Eucalyptus 
Mahogany 
Silk-oak 

TROPICALS 
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Q11errns ilicifiJlia 
Q11erc11s marilandica 
Q11 erc11s incana 
Q11erc11s spp. 
Q11erc11s spp. 
Q11 erc11s laevis 
Q11erc11s spp. 
Ailanthus spp. 
Sor/ms americana 
Carpi1111s caroliniana 
Catalpa spp. 
Acer spp. 
Castanea de11taw 
Melia azedarach 
Ma/11s spp. 
Prnnus spp. 
Ostrya virginiana 
Acer spicat111n 
Nyssa ogeche 
Madura pomifera 
Diospyros virgi11it11w 
Planera aquatica 
Per.,·ea horho11ia 
Cercis canade11si.1· 
Pa11/011 ·11ia 10me11to.rn 
Sa.1·.rnji'as alhid11m 
Amela11chier spp. 
Halesia carolina 
Oxydendmm arhore11111 
Acer pe11sylva11ic11111 

Cas11ari11a spp. 
Melale11ca le11cade11dro11 
Pi1111.1· carihaea 
Citms spp. 
Eucalyptus spp. 
S11·ietenia spp. 
Grevillea rohusta 



006 
91 I 
910 

007 
008 
009 
on 
024 
026 
017 
028 
029 
032 
033 
034 
035 
036 
038 
039 
044 
045 
046 
047 
048 
087 
049 
052 
166 
053 
054 
055 
056 
163 
057 
058 
059 
069 
074 
075 
076 
077 

079 
082 
083 
084 
085 
086 
088 
089 
099 
1.-n 
l.'4 
135 
13h 

Ll7 
138 
139 
140 
141 

Other tropicals 
Cabbage palmetto Saha/ pa/111ett11 
Other palms Saha/ spp. 

SHRUBS 

Alder Ainu.,· spp. 
Flame azalea R/1<1dodend/'(1n 1·llfend11fllce11111 
Northern bayberry Myrica pensvfvllnicll 
Blackberry Ruh11.1· spp . 
Blueberry Vaccini11111 spp. 
Bluestem palmetto Saha! 111inor 
Brambles Ruh11.1· spp. 
Buffalo-nut Pymlarill puhem 
Chinkapin Castllnea spp. 
Devil ' s-walkingstick Aralia spin11.1·a 
Elderberry Sa111h11c11s spp. 
Gall berry I/ex spp. 
Fetterbush Lyonia lucidll 
Haw flex spp. 
Hawthorn Cmtal!gus spp. 
Hazel Corvlu.1· spp. 
Common sweetleaf S_v111p/11c11.1· tinctoria 
Huckleberry Gaylus.rncia spp. 
Hydrangea Hydrn11gea spp. 
Mountain-laurel Ka/111ia fllti/i1/ia 
Mangrove Rhi;_oplwra spp. 
Mistletoe Plwrndendron spp. 
Pawpaw Asi111ina spp. 
Plum Pmnus spp. 
Privet Lig11stn1111 spp. 
Rosebay rhododendron Rhododendron 11w.ri11111111 
Rose Rosa spp . 
Saw-palmetto Serenoa repcns 
Spicebush Lindern he11;.oi11 
St. Johnswort H_vperic11111 spp. 
Strawberry bush E11,J11y11111s u111eric ·a1111s 

Sumac Rhus spp. 
Swamp cyrilla Cvriffll r,1ce111iflom 
Viburnum Vih11m11111 spp. 
Southern bayberry Mvrirn cl!ri/n·ll 
Witch-hazel Han1t1111elis vir;:i11it111u 
Yaupon flex vo111itorill 
Other shrubs 

VINES 

Climbing rose Ro.111 spp. 
Cross vine /Jignonia capn 1 ola1u 

Dewberry R11hu.1 spp. 
Greenbrier S111illl.r spp. 
Japanese honeysuckle l ,onicera japonica 
Kudzu Puernrill loh11tll 
Poison ivy Rl111s r11<licllll.l' 
Rata,m /Jerchemill spp. 
Trumpet creeper C1111111Si.1 rl1lfiu111.1· 
Virginia creeper l'urt!tc11ucis.,·11S tJllillt/11(/(,/iu 

Summer grape Viti.,· lll'.1/ivlllis 
Yellow jessaminc ( ;c/.\'('IIJi11111 ,\Tlllf)(' ITiren ., 

Other vines 

GRASSES AND GRASSI.IKES 

Hahiagrass (& other pasture grasses) 
Bluestem. hig 
Bluestem. hroomsedge 
Hlucstem. slender 
Hlucstem. creeping 
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Pus1>ul11111110!(1/IUJI 

Andropo,i.:on gl'ranli 

A11dro1u,g,111 6rgi11i(·11 ., 
A11dro1Jogo11 l<'llt ' r 

A11drtJJJ,,g1,11 .,11,/,n11j( ,,-



164 
142 
143 
144 
145 
167 
146 
147 
148 
149 
168 
15 1 
152 
I.'- .~ 
154 
155 
156 

15 7 
158 
159 
161 
162 
165 
169 

Bluc,tcm . little A11dropogo11 scoporius 
Bri,tlegras, Seri/rill ,pp. 
Carpetgra" A .WIIOfJIIS ,pp. 
C utover muhl y M11/,/,,11hergi11 e.rp1111.rn 

Fcscue F l's /11n1 spp. 
Indian graS> Sorghlls//"/1111 spp. 
Marsh-grass Spllrri11ll spp. 
Panicums Pl111ic11111 spp. 
Paspalum Pllspll/11111 spp. 
Common recd Phrag111if l' s n J1111111111is 

Saw-grass C li1di11111 jllllllliCl'IISl' 

Sedges Cyp e/"1/s spp . 
Switch-cane A/"l/11di11llria reel/I 

Pineland three awn (wiregrass) Aristidll striclll 

Uniolas 
Other g raSsc, 
Other gras,likc, 

Cactus 
Co mposite, 
Ferns 
Legumes 
Lichens 
Forbs 

Mo"es 

U11iolll spp. 

FORBS AND OTHERS 

Op1111till ,pp. 
C,Jlll/ }(>s itue 

Pt1'rid,1p /1y t11 

"Common and scientific names listed according tu the 
following sources: Dean. Blanche Evans. 1968. Trees and 
shrubs in the heart of Dixie. 246 p. South. Univ. Press . 
Birmingham . Ala.: Fernald. Merritt Lyndon. 1950. Gray·, 
manual of botany. 8th ed .. rewritten and expanded. l.6.12 p. 
Am. Book Co .. New York: Kelsey. Harland P .. and William 
A. Da yto n. 1942. Standardized plant names. 2d ed .. re v. 675 p. 
J. Horace McFarland Co .. Harrisburg. Pa.: Little. Elbert L.. 
Jr . 1953 . C heck list of native and naturali zed trees of the 
United Statcs(includingAlaska). U.S. Dep . Agric. For. Serv .. 
Agric. Handb . 41. 472 p. U. S . Gov. Print. Off .. Washington . 
D.C.: U .S. Department of Agriculture. Fore,t Service. 1967. 
Forest Survey handbook. FSH 48 U . I. U.S. Dep . Agric. Fur. 
Scrv .. Washington . D. C.: and U.S. Departmt'nt of Agri­
culture . Soil Conservation Service. 1965 . Important nati ve 
grasses for range conservation in Florida . 16.1 p . U.S. Dep. 
Agric .. Soil Conse r. Serv . . Gainesville. Fla . 
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FORM SE-2 
INVENTORY 
SAMPLE 
RECORD 

EQUATIONS 

STOCK I NG 

LENGTHS 
AND 

GROWTH 

COMPUTE 

SUMMARY 

INVENTORY PROCESSING SYSTEM 

TYPE 1,2,3, 
S 4 CARDS 

MERGE 

1--------
1 

I 
I 
f EDIT 

t 
I 

L-0---
SORT 

SUMMARY 

SUMMARY 

LENGTHS 

TYPE 5 a 6 
CAR'.DS 

ADJUST 

SUMMARY 

PLOT 
SUMMARY 

SUMMARY 

FORM SE-9 
ECOLOGI CAL 

PROFILE 
RECORD 

TYPE 5 S 6 
CARDS 

SUMMARY 

MERGE 

-------- -, INPUT TO I 

~=:::!:::=:=::::., ________ : ___ ~~:Y~T_:~-- _: 
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"A'' SYSTEM 

CHECK 
SUMMARY 

SUMMARY 
AND MAP 

UN IT TAPE 

MASTER 
TAPE 

COUNTY 
TABLES 

FIR PROCESSING SYSTEM 

-----------
' OUTPUT FROM I 

INVENTORY 
I _ PROCES SING __ j 

CALL 
CARDS 

SUMMARY 
TABLES 

TABLES 
12-32 
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"a" SYSTEM 

STAND­
STOCK 

11

8 
11 

UNIT TAPE 

MASTER 
TAPE 

STAN D-Sl OCK 
TABLE S 

TABLES 
33-44 

CHECK 
SUMMARY 

SUMMARY 
AND MAP 



I 
I 
I 
I 
I 
I 
,i VO LUME 
I SECTIONS 
I 
I 
I 
I 
I 
I 
1_~_ 

VOLUME PROCESSING SYSTEM 

FORM 
SE -I 
TREE 

RECORD 

r---➔----

1 
I 
I 
I 
I 
A 
I 
I 

VOLUME 
EDIT 

1---0-~-

SPECIAL 
FACTORS 

CONTROL 
CARDS 

FACTORS 

COMPUTE 
VOLUMES 
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CONTROL 
CARDS 

ERRORS 

BARK 
FACTORS 

VOLUME 

EQUATIONS 

EQUATIONS 

TREE 
SUMMARY 

I 
I 
I 
I 
I 
I 
I 

I 
I 
+ 
I 
I 
I 
I 
I 
I 
I 
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