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CHAl?TER I 

INTRODUCTION 

Scope of Discussion 

The purpose of this study is to investigate the spatial 

distribution of Late Mississippian (ca. A.D. 1400 - A.D. 

1700) sites in Piedmont Georgia and ~o reconstruct some 

aspects of Late Mississippian adaptive systems. An archaeo

logical survey in Morgan, Greene, and Putnam Countiesf 

Georgia (Fig. 1) during the summers of 1973 and 1974 and a 

subsequent nine-month (1974-1975) field project in the pro

posed Wallace Reservoir resulted in th~ identification of 

149 Late Mississippian sites. Utilizing the data obtained 

from these surveys, hypotheses regarding the Late Mississip

pian adaptive system can be formulated within an ecological 

frame of reference and tested. As a consequence of this 

analysis, this study may be a contribution in two ways: 

first, an understanding and reconstruction of Late Mississip

pian adaptations to their natural and socio-cultural environ~ 

ments may be developed, and second, a stochastic model for 

the prediction of and location of Late Mississippian sites 

may result from this work. 
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Fig. 1. Location of the study area 



It is generally accepted that settlement archaeology 

is a useful concept in archaeological research. The term 

settlement pattern refers to the distribution of man's 

cultural activities over the landscape and can serve as 

3 

part of the data used in the interpretation of prehistoric 

cultural dynamics. Theoretically, such a settlement pattern 

embodies two kinds of systems, socio-cultural and ecological, 

and provides a record of the relationship among them (Chang 

1972; Rouse 1972). These relationships are: (1) man's 

relationship to his environment (man-land), and (2) man's 

relationship to his neighbor (man-man). These man- man and 

man-land relationships may be used in the study of cultural 

process and past life-ways. Some se~tlement archaeologists 

study one or both relationships simultaneously, while others 

deal with culture history in one form or another since human 

behavior is the expression of a particular period of time in 

a cultural tradition. Most studies of settlement archaeology 

are concerned with the utilization of an ecological frame of 

reference in the analysis of data as a means of interpreting 

and reconstructing instances of prehistoric cultural behav

ior and process. 

Within the latter frame\vork, this settlement pattern 

st\idy-- deals with both the man-man and the man-land relation

ships of prehistoric populations in the study area. The 

rigorous research design used in studying the adaptions of 

a prehistoric population to its natural and socio-cultural 
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environments may yield a model capable of predicting site 

locations. This model may in turn answer the questions that 

archaeologists so frequently face: "Where were prehistoric 

sites?" or perhaps "Why did the prehistoric populations 

live where they did?" The results of this study, viewed as 

a model for settlement pattern archaeology will contribute 

not only to the Late Misiissippian prehistory of the study 

area but also to the prehistory of other areas with similar 

environments. 

Organization 

For organizational purposes, this dissertation consists 

of seven chapters. The introductory chapter elaborates 

upon the assumptions, concepts and 4~finitions concerning 

settlement pattern analysis. In Chapter II, the study area 

is defined and previous research in the area is briefly dis

cussed. The methods for collecting data are described and 

hypothesis formulations and analytical procedures are dis

cussed. 

The following two chapters, III and IV, deal, respec

tively, with the natural environment and the prehistory of 

the study area. Chapter V provides a brief overview of the 

ethnographic descriptions of aboriginal settlement systems 

within the area. This chapter also discusses Late Mississip

pian subsistence patterns. Since the archaeological investi

gation yielded limited information on subsistence activities, 

much of this discussion has its basis in _ethnographic data. 
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Chapter VI presents the analysis of the Late Missis

sippian settlement pattern. This chapter deals primarily 

with the relationships between sites and environmental 

variables and with sites with respect to cultural variables. 

The final chapter presents a su~mary of the results of the 

study, and comparisons, inferences, and suggestions for 

future study. 

Assumptions 

The Late Mississippian period in the study area is 

treated as a static entity. No chronological subdivision ~ 

of the culture period are considered. It is assumed that 

the present data is a representative sample of the Late 

Mississippian population, since t~~ study area has been 

well investigated by three years of archaeological survey. 

It is also assumed that the factors of the present environ

ment in the study area such as vegetation, climate, precipi

tation, landform and soil types are essentially the same as 

the natural environment of the Late Mississippian period, 

i.e., from approximately A.D. 1400 to A.D. 1700. Although 

an effort was made to gather information concerning the 

contemporary conditions of vegetation and soil types, there 

are limitations on obtaining data concerning the exact state 

of those environmental factors. 
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Concepts and Definitions 

Terms that are critical to this study will be de~ined 

or described in a precise manner in the following paragraphs. 

Culture. The view of culture is among the most criti-

cal of this study. One generally accepted view of culture · 

is that it is man's extra-somatic means and ways of adapta-

tion, as well as a self-regulating system (White 1959). As 

an adaptive system, culture relates a population to its 

environment and to its neighbors for the purpose of serving 

the needs of that population. As a self-regulating system, 

culture undergoes changes of content as well as alterations 

of the system as it is necessary (Binford 1965; Steward 

1955; White 1959). The function and purpose of culture as 

-· an adaptive system is, therefore, to maintain and perpetuate 

the population of the area. 

Settlement Pattern. Settlement pattern generally 

refers to the distribution of man's cultural activities 

over the landscape. This distribution reflects the "natural 

environment, the level of technology on which the builders 

operated, and various institutions of social interaction and 

control which the culture maintained" (Willey 1953:1). 

Willey later described settlement pattern in the following 

terms: 

In settlement, man inscribes upon the land
scape certain modes of his existence. These 
settlement arrangements relate to the adjust
ments of man and culture to environment and 
to the organization of society in the broad 
sense (Willey 1956:1}. 
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In this study settlement pattern refers to the spatial 

arrangement of the Late Mississippian sites in the study 

area, as this may reflect the interrelationship of man and 

his socio-cultural environment, and of man to his natural 

environment. Some archaeologists distinguish settlement 

pattern from settlement system, which refers only to the 

functional relationship among a contemporaneous group of 

sites within a single culture area (Parson 1972; Winters 

1969). 

Site. A site is defined as "any location characterized 

by the deposition of t h e remains of human activity; it may 

contain such things as artifacts, facilities, debris and so 

forth" (SARG 1974:110). The term ~~te in this study refers 

to any location in whi ch archaeological remains have been 

found. 

Phase. In the Midwestern Taxonomic System, McKern 

(1939:308) defined the phase as "the traits that are shared 

by all aspects within the phase to make up the phase complex 

take on a more general character." Willey and Phillips 

(1958) defined the phase as follows~ 

An archaeological unit possessing traits 
sufficiently characteristic to distinguish 
it from all other units similarly conceived, 
whether of the same or other cultures of 
civilization, spatially limited to the 
order of magnitude of a locality or region 
and chronologically limited to a relatively 
brief interval of time (1958:22). 
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Modifying Willey and Phillips' definition into brief 

terms, it could be. said that the phase is an archaeological 

unit having traits sufficiently characteristic to distin

guish it from others for the purpose of archaeological 

classification in terms of spatial and temporal arrangements. 

In this case spatial and temporal limits would be anything 

that encompasses the characteristic traits, but is neither 

too broad in terms of area nor too long a temporal span. 



~--

CHAPTER II 

ARCHAEOLOGICAL PROCEDURES 

The Extent of the Study Area 

The study area consists of Horgan, Greene and Putnam 

Counties, Georgia · (see Fig. 1). These counties are located 

in the north-central part of Georgia and lie wholly within 

the Piedmont Plateau which extends from northern New Jersey 

to eastern Alabama. The study area is irregular in shape. 

Its greatest length from north to south is approximately 

65 kilometers and its greatest width from east to west is 

about 60 kilometers. As archaeological survey did not 

cover the outlying portions of the area, the extent of the 

area with which this study is concerned is smaller than the 

dimensions given above. Other featur~s of the area such as 

physiography, drainage systems and other specific environ-

mental features are discussed in Chapter III. 

Data Sets 

The present study of Late Mississippian settlement 

pattern analysis is based on data obtained from archaeologi-

cal surveys conducted during the su~~ers of 1973, 1974 and 

1975 (DePratter 1976; Wood and Lee 1973). 

9 



10 

These surveys examined a majority of the exposed areas, 

such as plowed fields, road beds, powerline rights of way, 

logging roads and other accessible areas. Where dense 

ground cover made surface examination impossible, posthole 

digger and small shovel tests were employed. It should be 

noted, however, that the survey was not very successful in 

areas that were heavily wooded or completely covered by 

bushes or in areas not readily accessible. 

Table 1 lists the number of s~tes recorded during the 

surveys. The total number of sites exceeded 340. After 

careful examination of the artifact collections from each 

site, 149 sites were classified as Late Mississippian, 

Lamar phase sites and several attr i butes of these sites, 

including artifactual content, site -size and environmental 

conditions. The ceramic and lithic artifacts collected 

from each site comprise the artifactual data set for each 

site (see Appendix II for artifact collections). The lithic 

material is divided into the following categories: debitage 

and tools. The Lamar phase ceramics include Lamar Plain, 

Lamar Complicated Stamped, Lamar Bold Incised and others. 

Site sizes were measured in square meters. The limits of 

the sites were defined by the distribution of surface arti

facts. An additional attempt 'ilas made to define the limits 

of sites through posthole tests and test pit excavations 

\'lhere dense ground cover made surface examination impossible. 

It is assumed that site locations and estimated site dimen

sions are accurate in most cases. 
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General Hypothesis 

The basic proposition of this study is that settlements 

are located in such a way as to minimize the effort expended 

in dealing with the environment. The underlying concept of 

this proposition is that of minimization-maximization. Mini-

max behavior may be basic to all human activity (Cancian 

1966, Morrill 1970, Zipf 1949). One useful aspect of the 

concept of optimization, i.e., mini-max, is that in any 

given situation people tend to make similar settlement selec-

tions in order to adapt to their environment (Plog and Hill 

1971:13). Plog and Hil l further argue that " .•. some site 

locations were more appropriate in a particular natural and 

social environmental set ting and by conscious and uncon-

scious processes were selected for 11 (Plog and Hill 1971:13). 

The resultant pattern of sites to their na tural and socio-

cultural environmental setting may then b e a reflection of 

a pattern of behavior shared by that population and, in 

turn, shared human behavior may be predictable or patterned 

to the least cost way of life. One ethnographic account has 

already described this propensity of least effort: 

These ancient plantations were located in 
rich valleys where a generous soil yielded 
with least labor the most remunerative 
harvest, upon islands, and in the vicinity 
of streams where the products of the earth 
were readily supplemented by the fishes of 
the waters and the game of the forests 
(Jones 1883: 6). 

•' 
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The concept of min-max utilized in this study is con-

sidered to be useful for generating specific hypotheses con-

cerning the present analysis. This does not mean that other 

theories or concepts would not be useful for the present 

study. The notion of optimization utilized in this research 

involves a number of variables that are used to depict the 

patterns(s) of the settlement system. It should be noted 

that variables other than those discussed here may or may 

not be critical to this study. These variables have been 

excluded due to the limitations of the data. 

In terms of applying this notion of mini-max behavior 

to the current study, a proposition, or law-like generaliza-

tion, can be briefly stated as follows (Plog and Hill 1971: 

11-12) : 

(1) Late Mississippian sites are located 
so as to minimize the effort expended 
in acquiring food resources (man-land 
relationship) • 

(2) Late Mississippian sites are located so 
as to minimize the cost of resource and 
information flow between sites (man- man 
relationship}. 

Specific variables of the cultural and natural environ-

ments are used in the present study in order to operation- _ 

alize these propositions. The following section provides a 

discussion of each of these variables. 

Soil Types. The importance of soil types fo r a . settle

ment pattern study has often been neglected by archaeologists, 

even though early studies by Grimes (1945) and Wooldridge and 

' 

I
. 

' 
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Linton (1933} emphasized the use of soil types for settle-

ment pattern study and urged the use of soil survey maps. 

This study uses soil types as variables in the analysis of 

settlement pattern. Soil types are examined for each site 

by using early soil survey maps. 

Soil types such as (fine) sandy loam and silt loam have 

characteristic of a highly friable texture. These types of 

soil were best suited for the intensive maize agriculture 

given at t::1e level of the Late Mississippian technology. 

If sites are located on or near . these types of soils then 

the inhabitants could minimize their agricultural production. 

The variable of soil types may, then, in conjunction with 

other environmental factors, be one indicate of Late Missis-

sippian site locations. 

Landforms. The environmental attributes of site loca-

tion may have been critical to prehistoric populations. It 

is necessary to determine whether settlement location is 

either functionally important in coping with the areas of 

food resources and of easy access of communication, or prac-

tically important for several reasons. Functionally the 

ideal place to settle is probably a place where there is; 

(_1) easy access to food resources, (.2) ease of c ·~nunication 

with other localities, and (_3) a better defensi \ ' ocation 

from enemies . Practically, the ideal place to s e ttle is: 
-·--... -- --·----- - · 

(ll a place that will not always be flooded, (2) a place 

-~ wP,er~-- ~ ~ is_ e_asy to construct a hut or house, and . ( 3) other 

conditions. 
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It is obvious that no one likes to build a hut or house 

on a frequently flooded spot or on a steep slope, except for 

a special purpose. Rather sites may be located on ridge 

tops or terraces where the prehistoric population would not 

have to worry about a flood. Sites may also be located on 

large flood plains where floods do not occur so frequent~y 

as to interfere with th~ir farming. Sites may also be lo

cated at intermediate locations such as terraces and slopes. 

Such a location would allow the inhabitants to exploit re

sources at diverse loci with less cost in terms of the 

amount of time and energy expenditure. 

In order to delineate the landforms of each site, the 

topography of each site location is examined using USGS 

Quadrangle maps and field observatibns. It is assumed that 

the paleo-landforms were basically similar to the present 

day landforms, although some minor changes may have occurred 

during the past several hundred years. 

Water Resources. The prehistoric population of the 

study area exploited riverine food resources such as fish 

and shellfish. A few shell middens have been found along 

the Oconee River. The most common fish of the river are 

minnows, catfish, perch, bass, and sunfish (Dahlberg and 

Scott 1971}. Some sites along the river may have been fish

ing camps, but it is not necessary to consider all the sites 

near the Oconee drainage as fishing camps. They may have 

been year-round settlements. The water resources of this 
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area are not as critical as those in a desert or arid area 

because precipiation is high (annual average-over 1190 rom: 

carter 1974) and other drainage systems are found throughout 

the area. Nevertheless, it is still important that sites 

tended to be located near the Oconee River and its major 

tributaries. Such a location would enable the prehistoric 

population to utilize the river especially during the lower 

precipiation months of October and November (average-approxi-

mately 63 mm per month) and would provide a means of communi-

cation. The distance from a site to the nearest drainage is 

measured using USGS Quadrangle maps. 

The rank of the nearest drainage is another useful vari-

able. The rank ordering of a drainage network employs the 

Strahler system (Stra hler 1964). This numerical system is 

discussed in Chapter VI . The Strahler system is an attempt 

to examine the distances from sites to their neares t drain-

ages according to their rank so that any patterns in the 

relationship between sites and drainages can be detected. If 

sites are located near the higher ranking drainage networks, 

then we may assrnne that the exploitation of this water re-

source would have been maximized by the inhabitants. Higher 

ranking drainage networks are navigable and may have been 

used as a means of communication. 

Distances Between Sites. An attempt was made to examine 

the distances between each hierarc hical class of sites in 

order to detect any regularity that might exist between sites 
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in terms of agglomeration. Prehistoric populations in the 

study area could better achieve their social and economic 

goals by minimizing the distance they had to travel. This 

could be best accomplished by the agglomeration of sites. 

An example of agglomeration in early days is the semi-commu

nal activity at villages. Similar phenomenon should be de

tected in the study area if the prehistoric population in 

the area had attempted to use space efficiently. This phe

nomenon may be expressed in the arrangement of sites, large 

sites with similar functions being found in similar physical 

and cultural environment s. Large sites shoudl also be regu

larly spaced along the Oconee River system and may also be 

speced further apart t han secondary sites. Secondary sites 

may be further apart than tertiary sites. 

The arrangement of the large sites may possibly be deter

mined by three factors, i.e~, socio- political organization, 

food resources and transportation, which together act on the 

landscape. The degree of efficiency of these three factors 

combined may determine territorial boundary that can be effi

ciently controlled. vfuen an equilibrium break is brought 

about by over population or other factors, change should come 

in the forms of migration, warfare or other mechanisms. 

Therefore, no prehistoric settlement distribution can be con

sidered truly random since the location of a settlement is 

related to the above factors. The regular spcaing of the 

large sites helped maintain a locational equilibrium by con

fining the surrounding local populations within areas whose 
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dimensions prevented conflicts with adjacent large sites. 

Site Size. Site size is an important factor in the 

locational analysis of prehistoric settlements because site 

size is considered a reflection of a site's adaptation to 

the total environment. The analytical units used in the 

present research are site classes based on site size and 

artifact collections. It is considered that settlement size 

and artifact collection may be meaningful indicator of the 

functional activities of any given site. 

Ceramics. The ceramic collections from each site were 

counted and classified according to the traditional types 

defined by Southeastern archaeologists. In considering 

Lamar phase ceramic types as reflective of cultural activity, 

the ceramics are analyzed in light of their variability 

across the analytical units, i.e., site classes. 

Lithics . The lithic materials were divided into two 

broad categories: debitage and tools. The debitage cate

gory includes angular fragments and flakes. Tools were 

classified according to descriptive categories. Lithics, 

along with the variables of site size and ceramics, are 

considered meaningful indicators of the functional range of 

any given site. 

Fauna and Florao The natural distribution of fauna and 

flora are also examined. These distributions are critical 

to this study because the prehistoric population depended 



19 

heavily on food resources consisting of various kinds of 

game animals, plants, seeds, and nuts. Since the present 

archaeological survey did not yield enough fauna and flora 

samples, the only meaningful fauna and flora variable is its 

natural distribution as well as its value as a food resource. 

Other Environmental Variables. Other environmental 

variables such as climate, precipiation, temperature and 

geomorphological features provides a general sketch of the 

environment of the study area. Where paleo-environmental 

data is not available, it is assumed that the paleo-environ

ment is not very differ ent from that of today. These environ

mental factors assist in our understanding of the Late Missis

sippian population's adaptation to .their natural environment. 

Data Analysis 

The statistical analysis of the data seeks to reveal how 

variables correlate with each other and the degree of their 

relationships. In order to test the hypotheses and to de

velop the models, several statistical techniques such as 

simple percentage tables, Chi-square, the contingency coef

ficient, cluster-analysis, t-test, and the correlation coef

ficient are employed. In order to use these statistical 

techniques all of the relevant variables and information are 

recorded on computer cards. The ac~ual computations were 

performed on an IBH 360 and Cyber 70 at the University of 

Georgia. Much of the analysis was accomplished using the 
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Statistical Package for the Social Sciences (Nie, Hull, 

Jenkins, Steinbrenner and Bent 1975). Other programs of 

the analysis utilized in this study are described where 

discussed. 

Sources of Error 

It is necessary to point out the potential sources of 

error for future study as well as to provide a critical 

evaluation of the results of the present study. Some poten-

tial sources of error in this study are sampling and classi-

fication errors and err ors in the interpr etation of the 

paleo-environmental conditions. 

Although it is assumed that our data is a representive 

sample of the total population, it should be pointed out 

that there is possible sampling error. Locations and bound-

aries of sites may have been distorted or altered by natural 

events such as alluviation and erosion, and by post-contact 

human activities such as deforesta tion, irrigation, cultiva-

tion, herding and vandalism. Although such elements of error 

exist, it is assumed that site locations and estimated dimen-

sions of sites are accurate in most cases, and that errors 

can be minimized by consistently measuring site boundaries. 

Potential errors also e x ist in the classification of 

artifacts and site types . These classification errors 

probably stem from the use of weathered ceramics, small 
... 

artifact sample size and the relocation of artifacts by 

disturbance. 
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Another possible source of err or is in the area of 

paleo-environmental conditions. Even though factors of the 

natural environment during the Late Mississippian period are 

critical to this study there are limitations on obtaining 

exact data pertaining to them. The information on these 

factors comes partly from ethnographic sources and partly 

from research in other fields. 



CHAPTER III 

ENVIRONMENT OF THE STUDY AREA 

This section presents detailed information on the 

natural resources and environmental conditions of Piedmont 

Georgia. Since the settlement pattern as well as the sub

sistence a nd land use patterns of the aboriginal population 

of the area is hardly reconstructable without knowledge of 

the environmental setting of the study area is essential 

for a prehistoric settlement pattern study. In archaeology 

the interrelationships between the prehistoric aboriginal 

populations and their environment may be viewed from an 

ecological perspective, but in the archaeological context. 

Odum defines ecology as " ... the study of the interrelations 

between living organisms and their environments 11 {Odum 1971: 

3) • 

The information provided in this chapter is intended to 

delineate an assessment of the exploitable resources and 

environmental conditions of the Late Mississippian period 

(ca. A.D. 1400-A.D. 1700). One of the important assumptions 

in reconstructing past environments, i.e., paleo-environ

ments, is that past environme nts have modern analogies: 

"Most paleoecologic studies rely heavily on modern environ

mental processes and phe nome na to support inferences about 

22 
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the geologic past" (Laporte 1968:70). It is not only diffi-

cult to reconstruct the paleoenvironment but it is also 

difficult to demonstrate the validity of these reconstructed 

paleoenvironments. For this problem, Laporte suggests the 

following: 

We can never definitely prove the truth of 
our assertions about past environments and 
communities or organisms. The validity of 
our paleo-ecological interpretations are, 
first, the internal consistency of multiple 
sets of independent data which lead to the 
same final conclusions, and, second, the 
geologic and biologic sense our interpreta
tion makes when compared to present-day 
environments and organisms (Laporte 1968:71). 

The environmental reconstruction utilized in this re-

search is a compilation of data from several types of sources. 

The present environment is examined and, when feasible, is 

supplemented by early historic accounts. In addition, sev-

eral recent studies on the environmental conditions of the 

pre and post contact period are reviewed. 

Physiography of the Area 

The study area lies within the Piedmont Plateau, a belt 

approximately 160 kilometers wide. It is approximately 70 

kilometers from the extreme northern corner of Morgan County 

to the Appalachian Mountains which represent another physio-

. graphic region. The Fall line, beginning about 23 kilometers 

south of Putnam County, separates the Piedmont Plateau from 

-the Coastal Plain. The rocks are mostly metamorphic with 

complex structures truncated by the Plateau surface. The 

majority of the rocks in the: Piedmont Plateau are gneiss, 
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schist, marble and quartzite, and were derived by the meta-

morphism of older sedimentary and volcanic rocks. Other 

rocks in the Piedmont area include slate ~nd granites (Hunt 

1967). 

The topography of the area is the result of the long 

erosional period of an old, smooth plain. The general 

nature of the topography of the area is typical; the uplands 

are cut by the larger dr~inages into major divides, which 

are, in turn, subdivided into smaller drainages. As a con-

sequence, the whole area is a series of ridges with the 

surface varying from undulating to gently rolling; rolling, 

and hilly (Carter 1974}. 

Along the major drainages there are level bottom lands 

or flood plains of varying width and extent. Terraces or 

old flood plains exist along the Oconee River in several 

places. These are smooth and even surfaced. The highest 

elevation of the area where sites are found is 191 meters 

above sea level and the lowest elevation of the area where 

sites are located is 108 meters above sea level. The drain-

age of the three counties is carried almost entirely by the 

Oconee River system. The Appalachee and Little Rivers form 

the branches of the Oconee River system. 

Environmental Variables 

Climate. Figure 2 presents a summary of climates of 
. . . -- . . . - -

the area. An examination of this figure indicates that the 

study area is characterized by a short, mild winter (average 
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temperature-over 8 Centigrade) and a long, warm to hot (ave

rage temperature-ov~r 25 Centigrade) , humid summer season. 

All four seasons are apparent, but the spring and fall sea

sons are usually short (Carter 1974). 

The annual rainfall averages 121.3 centimeters and is 

well distributed throughout the year. Maximum rainfall 

occurs during the winter and early spring, and also during 

mid~summer. Minimum rainfall occurs in fall, with a second

ary minimum in May. Snowfall is light in the area and of no 

significance (Carter 1974). Average annual rainfall seems to 

be sufficient f or mos t plants. Sufficient humidity is also 

of great significance for agriculture. 

The average annual temperature is 17 Centigrade with 

the mean temperature for the summer season being about 25.6 

Centigrade. Generally, summer days are hot. Temperatures of 

35 Centigrade or highe r often occur during this season 

(Carter 1974). Winter temperatures show more variation than 

those o f summer. The winter season begins late in November 

and lasts until early March. This season is usually short, 

alternating with periods of relatively mild temperature. 

The average annual number of days with a temperature of zero 

degrees Centigrade or less is around fifty days, with a tem

perature of six degrees below zero Centigrade or lo\ver ex

pected for only about five days. The frost free growing 

season of the area is approximately 226 days and usually 

extends from late in March to early in November (Long 1922). 
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As in the case of rainfall, the temperature variable in 

agriculture determines time limits for plant growth. As 

shown in Figure 2, the range of rainfall and temperature 

makes the climate of the study area suitable for growing a 

wide variety of plants. 

Soils. The soils are usually directly derived from the 

underlying rocks. Thus, the character of the soil types 

follows closely certain characteristics of the underlying 

rocks (Hunt 1967). In the study area, the wide differences 

in soils are due to the differences in the mineralogical 

composition of the rocks (Long 1922). 

Soils which have similar profiles make up a soil series. 

Many of these soil series contain soils that differ in the 

texture of their surface layer. It is according to these 

differences in texture that different soil types are named. 

The following discussio n of soils of the study are is based 

on several soil surveys conducted at various time periods 

(Long 1922, Perkins and Ritchie 1965, USDA 1965). 

The soils derived from the light colored, acidic rock, 

such as granites, gneisses, schists, and quartz-mica schist, 

are usually red or yellow in the subsoil. The four soil 

series belonging to this group are: Cecil, Durham, Appling, 

and Madison. The second group of soil series consists of 

Iredell, Mecklenburg, and Davison . These soil series are 

derived from the dark colored rocks be l onging to the Roan 

gneiss formation which vary in texture and structure from 
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massive and fine grained to schistose and medium grained. 

The Wilkes sandy loam belongs to another _series. The rocks 

composing this series are light colored gneisses or granites. 

This soil type has a gray surface soil and an upper subsoil 

that is from yellow sandy loam to light sandy clay. The 

Molena series is of unknown origin. The surface of this 

soil type is dark brown to reddish brown, and the subsoil is 

a red to dark red and friable sandy clay. The terrace soils 

include the Wickham and Altavista series. The Wickham ser~.es 

is a light brown surface soil with a fine sandy clay to clay 

subsoil; the Altavista series has light gray surface soils 

and a sandy clay subsoil. The alluvial soil types are formed 

through stream action, and the soils composed of these types 

are deposited by streams and rivers. These alluvial types 

vary widely in texture and are subject to change resulting 

from stream overflow. The first bottom alluvial soils in

clude the Congaree ser i es and Meadow. 

For the mechanical analysis of soils, several grades 

have been established. Gravel is composed of the largest 

particle size and this term includes all particles of a 

sediment ranging from small boulders to stones at 2 mili

meter in diameter. The next grade below gravel is sand 

which, is, followed by silt, and graded down to clay. The 

following is a summary of the metric scale of grades and is 

:PI;esented for later reference (Cormlell 1972:123): 
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Stones or Cobbles > 60 mm 
Gravel 60 - 2.0 
Sand - coarse 2.0 - 0.6 

medium 0.6 - 0.2 
fine 0.2 - 0.06 

Silt - coarse 0.06 - 0.02 
medium 0.02 - 0.006 
fine 0.006 - 0.002 

Clay < 0.002 

The organic materials contained by the soil are the 

remains of decomposed plants and animal bodies. The climate 

has a great effect on the percentage of organic materials 

found in the soil. The chemical properties of the soil are 

largely determined by the chemicals found in associated rocks. 

Other factors affecting soil are slope and drainage. Sloping 

soils are often subject to erosion and drainage is the prop-

erty of allowing water passage through a soil. Well drained 

soil does not retain much water and is not well suited for 

farming. The size of the particles determines the make-up 

of the soils. There are usually three divisions according 

to the size of particles--sand, silt and clay. These soil 

divisions in the study area will be examined in Chapter VI. 

Flora. Piedmont Georgia lies within the oak-hickory-

pine forest vegetation zone (Kuchler 1964). This potential 

natural vegetational zone is one of three major vegetational 

zones in the southeastern deciduous forest biome. This zone 

includes medium tall to tall forest of broadleaf deciduous 
.. 

and needleleaf evergreen trees. These consist of such major 

species as hickory (Carya sp.), shortleaf pine (Pinus echi

nata), loblolly pine (Pinus taeda), white oak (Quercus alba) 
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and post oak (Quercus stellata) . Common plants in the 

ravines of the Piedmont are beech (Fagus sylvatica), tulip

tree {Lirodendron tulipifera) , holly (Ilex opaca), redbud 

cere is canadensis) , magnolia {!'-1agnolia grandiflora) , pecan 

(Carya illinoensis) and deodar cedar (C~drus deodara). 

Piedmont river bottoms support a mixed hardwood forest of 

oak, (Quercus sp.) sweet gum (Liguidamb~ styraciflua), red 

maple (Acer rubrum) and elm (Ulmus americana) . 

Other components of vegetation of Pie&nont Georgia in-

elude various species of vines, shrubs and trees. Provided 

here are a number of species which are presently available 

in the area (Wingginton 1959, 1963): 

Vines 26 
Grasses 16 
Short shrubs 15 
Medium shrubs 28 
Large shrubs 37 
Trees 61 

Altogether approximately one hundred eighty-three species of 

plants are recognized today in Piedmont Georgia. Of these, 

the most common species utilized by the prehistoric popula-

tion are numerous. Ethnographic data indicates that the 

aboriginal population in the Southeast used various species 

of plants as food resources as well as for ceremonial pur-

poses. A number of species of plants and their usages by 

the prehistoric population will be discussed later in this 

chapter. 
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Fauna 

Mammals. According to Golley {1962) the mammal fauna 

in Georgia has remained essentially unchanged during the 

past one thousand years except for displaced or locally 

extinct species which include bison (Bis~ bison) , elk 

(Cervus canadensis) and wolf (Canis niger). The cougar 

(Felis concolor), bear (Euarctos americana), beaver (Castor 

canadensis) and .deer (Odocoileus virginianus) have been re-

duced greatly in numbers. The ma:nrnal fauna of Georgia is 

typical of the Austroriparian biotic community. The present 

day fauna of Georgia includes sixty-nine species of terres-

trial mammals. Of these, seven are restricted to the Appa-

lachian Mountains, six to the Appalachian Mountains and 

Piedmont, four to the Piedmont, ~iVe to the Piedmont and 

Coastal Plain, and ten to the Coastal Plain. The remaining 

thirty-seven are state wide in their distribution (Gollev 

1962, Jenkins 1953). The most common species of mammal 

~auna in the Piedmont are, among others, cottontail rabbit 

(Sylvilgagus floridanus), gray squirrel (Sciurus carolinesis) , 

beaver (Castor canadensis) and Hhitetailed deer (Odocoileus 

virginianus). 

Birds. The Atlantic Flyway passes over the Piedmont 

Plateau and the Plateau's relatively mild '\vinter makes the 

area an important winter resort for waterfowl, .providing 

resting and feeding stops for migrating ducks (Ai.x sponsa) 

and geese (Branta canadensis) (Jenkins . l953). Other common 
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species of birds include the wild turkey ·cHeTeagris qallo

paro), and several other subspecies of duck and goose. The 

passenger pigeon (Ectopistes migratorius) is now extinct but 

was available for the aboriginal population. 

Amphibians and Reptiles. The number of species of am-

phibians and reptiles of Georgia are (Martof 1956) : 

Amphibians 
Salamanders 35 
Frogs, Toads 28 

Reptiles 
Turtles 23 
Crocodilians 3 
Lizards 13 
Snakes 40 

Altogether one hundred forty-two species of amphibians and 

reptiles are known today in the State of Georgia. Among 

these amphibians and reptiles, the prehistoric peoples ex-

ploited turtles and the tortoise. In Piedmont Georgia, 

several species of turtle/tortoise are known today. These 

include the common musk turtle (Sternotherus odoratus), the 

common box turtle (Terrapene carolina carolina), the yellow 

bellied turtle (Pseudemys scripta scripta) , and the gopher 

tortoise (Gopherus polyphemus). 

Fish and Shellfish. Dahlberq and Scott (1971) list 

twenty-four species of freshwater fish in the Oconee River 

drainage. Among these species, the most common fish in the 

drainage are: catfish (Ictalurus sp. and Noturus sp.), 

perch · (Ethenstoma sp.) , bass · (Hicropterus sp.) , shad (Alosa 



sapidissima) , sunfish · (Lepomis sp.) , redhorse · (Moxostoma 

sp.), suckerfish (Hypentelium nigricans) and minnows 

(Notropis sp.) . 
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Invertebrates known in the Piedmont include clams and 

snails. Freshwater clams (Elliptic sp., Lampsilis sp., 

Marginella sp. and Olivella sp.) are common in the Oconee 

River drainage. These fresh-water clams are also called 

'mussel' although the true mussel is found on the coast. 

Several different species of snails are known in the Pied·· 

mont. These include Amicola sp., Goniobasis sp., Campeloma 

sp., Zonitoides sp. and Helicodiscus sp. (Wood and et al. 

1973). 

Early Observations on Environment 

The earliest records on the natural environment of 

Piedmont Georgia date back to the travels of DeSoto in 1540. 

The DeSoto expedition took place between 1539 and 15 43 (Sauer 

1971). During the spring of 1540, DeSoto travelled from 

Apalache (southwest Florida) to Cofitachequi, near Augusta, 

Georgia. He observed during his travels in middle Georgia 

that the people had many fine field, pretty streams and hills 

covered with various species of trees. Trimble {1974) states 

that erosion on the Piedmont was minimal immediately prior to 

European settlement, and that Piedmont streams were generally 

clear in early colonia l times. Bartram {Harper 1958) also 

noted, while traveling in Piedmont Georgia during the spring 

of 1773, the clarity of streams and the rocky stream beds. 
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He mentioned in particular that the Oconee River was clear 

and pretty; "We came to the banks of that beautiful river 

(Oconee River). The cane swamps, of immense extent, and the 

oak forests, on the level lands, are incredibly fertile; 

which appears from the tall reeds of the one, and the heavy 

timber of the other" (Harper 1958:28). It would seem that 

Bartram noticed not only a beautiful river but also fertile 

land and a rich forest. He further described a scene of the 

Piedmont in the following terms: 

•.• we entered an extensive fertile plain, 
bordering on the river, and shaded by trees 
of vast growth, which at once spoke its 
fertility. Continuing some time through 
these shady groves, the scene opens, and 
discloses to view the most magnificent 
forest I had ever seen. We rise gradually 
a sloping bank of twenty or thirty feet ele
vation, and immediately entered this sublime 
forest; the ground is perfectly a level green 
plain, thinly painted by nature with the most 
stately forest trees, ... that many of the 
black oaks measured eight, nine, ten, and 
eleven feet diameter five feet above the 
ground, as we measured several that were 
above thirty feet girt, and from hence they 
ascend perfectly strait, with a gradual 
taper, forty or fifty feet to the limbs ; but 
below five or six feet, these trunks would 
measure a third more in circumference ... 
(Harper 1958:24). 

He went on to say that "The land rises almost insensibly by 

gentle ascents, exhibiting . desert plains, high forest, 

gravelly and stony ridges, ever in sight of rapid rivulets" 

(Harper 1958:25). On another occasion he described the 

Piedmont as " ... the soil is a deep, rich, dark mould, on a 

deep stratum of reddish brown tenacious clay , and that on a 

foundation of rocks, v1hich often break through, both strata, 
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lifting their backs above the surface 11 (Harper 1958:24). 

Less than a hundred years later, Lyell (1849) noted 

the turbidity of the Oconee River. He noted the transforma-

tion of the Piedmont streams from clear to turbid. The 

following observation was made during December of 1845: 

As our canoe was scudding through the clear 
waters of the Altamaha, Mr. Couper mentioned 
a fact which shows the effect of herbage, 
shrubs, and trees in protecting the soil from 
the wasting action of rain and torrents. For
merly, even during floods, the Altamaha was 
transparent, or only stained of a darker color 
by decayed vegetable matter, like some streams 
in Europe which flmv out of peat mosses. So 
late as 1841, a resident here could distin
guish on which of the two branches of the 
Altamaha, the Oconee or Ocmulgee, a freshet 
had occurred, for the lands in the upper 
country (Piedmont) , drained by one of these 
(the Oconee) had already been partially 
cleared and cultivated, so that that tribu-
tary sent down a copious-·supply of red mud, 
while the other (the Ocmulgee) remained clear, 
though swollen. But no sooner had the In
dians been driven out, and the woods of their 
old hunting ground begun to give way before 
the ax of the new settler, than the Ocmulgee 
also became turbid {Lyell 1849:256). 

However, according to Trimble (1969, 1974), there were 

few significant changes in Oconee River valley morphology 

until the end of the nineteenth century. The significant 

morphological change began to appear in the early twentieth 

century in some low~gradient stream channels. The appearance 

of sediment in these streams coincided with an increase in 

acreage of crops and with a decrease in the acreage of for-

ests. The increasing amount of sediment transported by 

streams filled many stream channels. The stream bed and 

natural levees were often aggraded until the stream was at 
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a higher level than the valley floor, and then, innundating 

valley floors. Consequently, the morphology of the Oconee 

R9ver valley underwent changes during the relatively recent 

years (Trimble 1969 1 1974). 

There are several excellent descriptions of thekarly 

vegetation of the Piedmont Georgia. DeSoto noticed many 

species of trees such as hickories (Carya sp.) 1 oak trees 

(Quercus sp.) 1 pines (Pinus sp.) live oaks (Quercus virginia) 1 

and many cedars (Cedrus sp.) (Dockstader 1928). Bartram 

gave a more detailed description on the early vegetation of 

the area (Harper 1958:24): 

The forest trees are chiefly of the deciduous 
orders, as, Quercus tinctoria, A. Lasciniata, 
Q. alba, Q. rubra, Q. prinus, with many other 
species; Celtis, Fagus syLvatica, and, on the 
rocky hills, Fagus castania, Fag. pumila, 
Quercus castania; in the rich vales, Juglans 
nigra, Juglans cinerea, Gleditsia triacanthos 1 

Magnolia acuminata, Lirodendron, Platanus, 
Fraxinus excelsior, Cercea, Juglans, exaltata, 
Carpinus, Morus rubra, Calycanthus, Halesia, 
Aesculus pavia, aesculus arborea. 

He noticed that the general composition of the forest was 

pine (Pinus sp.) mixed with red and black oak (Quercus sp.), 

and hickory (Carya sp.). 

In the late eighteenth century in Greene County, the 

ratio of these three major trees was roughly three (oak-

hickory) to one (pine) (Nelson 1957). The Morgan County 

forest seems to have been sll ghtly different: fewer oaks 

(Quercus sp.) and pines (Pinus sp.) occurred and more 

hickories (Carya sp.), popjilars (Populus alba), dogwoods 

(Cornus florida), and swee.tgums (Liquidambar styraciflua) 
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were present. The original forest of Putnam County was 

shortleaf pine (Pinus echinata), oak (Quercus sp.), hickory 

(Carya sp.), poplar (Populus alba) and ash (Fraxinus ameri

~). Chestnut disease in the Piedmont during the early 

twentieth century (Nelson 1957). 

Early documents indicate that there was a high correla-

tion between the vegetation and certain land types (Nelson 

1957). That is, different soil types seem to have had dis-

tinctive roles that allowed selective adaptations of certain 

native trees on certain types of soils. Land types described 

in the early literature can be grouped into four classes: 

red lands, flatwoods, gray, sandy and gravelly soils, and 

granite lands (Nelson 1957). The red lands supported a for-

est composed of hardwoods with little or no pine. A small 

amount of acreage 'tvas in flat"Vloods with a black- jack oak 

growth. The gray and sandy lands supported a mixed pine-

hardwood forest. The dominant vegetation of the Piedmont 

was the oak-pine-hickory having a ratio of about 53: 23: 8, 

respectively (Plummer 1975) . 

In general, the floristic composition of Piedmont 

Georgia has remained basically the same for the past several 

hundred years, except that the trees now are much smaller 

and the land is somewhat drier with more pine trees (Nelson 

1957, Plurruner J,.97_5J. . . . . ~ ~ - ' 

. A large number _ of species of wild plants were utilized 

~y ~ ~~e _ aboriginal population of the Southeast. Early ethno

graphic literature describes many such wild plants and how 
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those plants were utilized by the aboriginal population. 

Table 2 lists those flora species which were probably used 

as a food resource or had other usages (Adair 1930, Bartram 

1853, Harper 1958, Hawkins 1848, Swanton 1928a, 1928b, 1946}. 

Some plants were multi-purpose; for example, the aborigi

nal population used oak for the four logs forming the sacred 

fire, for mortars, fish traps, and boat frames as well as 

utilizing the acorn as a food. Poplar trees were used for 

canoes, stools and in house construction (Harper 1958; Swan

ton 1946}. The fruits of the red and black sumac were 

bruised to make a drink. The black drink was made from the 

leaves of the yaupon or native holly (Ilex vomitoria) which 

contain caffeine. Drinking this tea was believed to purify 

both body and soul. The roots of ~~e devilfs shoe string 

(Cracca virginia) were used as fish poison (Harper 1958; 

Hawkins 1848; Swanton 1928a, 1928b, 1946). Most of the 

other palnts listed in Table 2 were, however, used _primarily 

for food. This will be discussed in Chapter V. 



Table 2. List of wild plants used as food resources and 

for other·purposes. 

common Name 

Arum 
Blackberry 
Black sumac 
Blue palmetto 
Cane 
Chestnu:: 
Chicksaw plum 
China briar 
Chinquapin 
Devils shoe string 
Dogv-10od 
Grape 
Ground nut 
Gumwood 
Hickory 
Huckleberry 
Maple 
Morning glory 
Oak 
Live oak 
Persimmon 
Pine 
Poplar 
Red sumac 
Spatter dock bonnets 
Strawberry 
Sweet gum 
Sycamore 
Walnut 
Water chinquapin 
Wild rice 
Wild sweet potato 
Wild yam 
Yaupon 

Scientific Name 

Peltandra virginica 
Rubus sp. 
Schmaltizia copallina 
Rhapldophyllum hystris 
Arundlnaria sp. 
Castanea mollissima 
Prunus angustlfolla 
Smilax pseudo china 
Castanea nana 
Cracca virgli1ia 
Svida sp. 
Vitls campestris 
Apio apios 
Nyssa sp. 
Carya sp. 
Gaylussacia sp. 
Acer ap. 
rpomoea pandurata 
Quercus sp. 
Quercus virginia 
Diospyros virginia 
Pinus s p . 
Populus sp. 
Rhus glabra 
Nymphaea sp. 
Fragaria sp. 
Liquidambar styraciflua 
Platanus occidentalis 
Juglans · sp. 
Nelumbo lutea 
Zlaia aquatlca 
Ipomoea sp. 
Dloscoila bulbifera 
Ilex vomitoria 
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As it was pointed out in this chapter, the mammal fauna 

of the Piedmont area has remained basically the same during 

the past one thousand years. The only differences in the 

composition of the mammal fauna today are the local extinc-

tion and decrease of several species of animal. Today, bison 

(Bison _bison), elk (Cervus canadensis) and wolf (Canis niger) 

are completely displaced~ and cougar ·(Felix concolor) and 

bear (Euarctos americana) are rare in Georgia. 

According to the early ethnographic records, all of the 

above mammals were present and were numerous in the past. 

A ranger, who traveled with General Oglethorpe from 1739 to 

1742, said that the Indians provided an abundance of venison, 

turkey, buffalo meat, and wild honey, and stated that 11 We 

crossed the river (Oconee River) and killed two buffaloes of 

which there are abundance, we seeing several herds of sixty 

or upvrards in a herd" (Mereness 1916:219). Bear (Euarctos 

americanus) was an important game animal and probably numer-

ous because it is frequently mentioned by Swanton (1946:249). 

Bartram observed this about bear: 

The bears are yet too numerous: they are a 
strong creature, and prey on the fruits of 
the country, and will likewise devour young 
calves, swine and sheep, but I never could 
learn a well attested instance of their 
attacking mankind; they weigh from five hun
dred to six hundred weight when full grown 
and fat, their flesh is greatly esteemed as 
food by the natives (Harper 1958:176-177). 

On another occasion dur ing his ·travels in Georgia, Bartram 

observed "heaps of white gnawed bones of the ancient buffa

loe, elk and deer" (Bartram 1958:204). Wolf (Canis lupus 
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lycaon and Can~s n~9er) was also noted on many occasions 

during Bartram's travels in Georgia (Harper 1958). As for 

other animal species, Bartram described them in the follow-

ing words: 

Of beasts the otter (lutra) is common, but 
more 'so in West Florida, towards the moun
tains. The several species of mustela are 
common, as the mink, weasel and polecat 
(P.utorius); racoons and opossums, are in 
great abundance, these animals are esteemed 
delicious and healthy food. There are two 
species of wild-rate, but neither of them 
near as large as the European house-rat, 
which is common enough in the settlements 
of the white people: here are very few 
mice .•. There are yet a few beavers in East 
Florida and Georgia, but they abound most in 
the north of Georgia (Harper 1958:176). 

The mammal fauna that are listed in Table 3 probably 

affected the prehistoric subsistence pattern in the area. 

This list is compiled from ethnographic literature (Adair 

1930; Bartram 1848, Harper 1958; Hawkins 1848; Mereness 

1916; Swanton 1928a, 1928b, 1946). 

The mammal fauna remains from several archaeological 

sites in Georgia and Tennessee have been identified as the 

same fauna that occurs in the area today. These sites 

include the Etowah and Nacoochee sites in Georgia, and 

Hiwassee Island in Tennessee (Lewis and Kneberg 1946, Parma-

lee 1960; Wauchope 1966). So far as the limited ethnograp-

hie and archaeological data indicate, the mammal fauna in 

Piedmont Georgia has remained essentially the same since the 

Late Mississippian pe riod, the marr@al fauna playing an 

important role in the subsistence strategy of the cultural 



Table 3. List of the wild animal used as food 

Common Name 

Bear 
Beaver 
Bobcat 
Bison 
Elk 
Fisher 
Gray Fox 
Mink 
Muskrat 
Opossum 
Puma 
Cottontail rabbit 
Raccoon 
River Otter 
Gray squirrel 
Weasel 
Whitetail deer 
\'Jolf 

Scientific Name 

Euarctos american 
Castor canadensis 
Lynx ruffus floridanus 
BISOn blson 
Cervus canadensis 
Martes pennanti 
Urocyon cinereoargentus 
Mustela vison 
Ondatra zlbethica 
Didelphis virginiana 
Felis cougar 
Sylvilagus floridanus 
Procyon lotor 
Luntra canadensis 
Sclurus carolnensis 
Mustela longicanda 
Odocolleus virginlanus 
Cani~ niger 
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system of the Late Mississippian period. 

Bartram observed only a few species of birds which were 

native to Georgia. Instead, numerous species of birds were 

"bred in Pennsylvania, pass in the spring season through 

these regions (Carolina and Georgia) in a few weeks time, 

making but very short stages by the way; and again, but few 

of them winter there, on their return southerly" (Harper 

1958:179). He continued to describe these birds: 

••• most of these beautiful creatures who 
annually p e ople and harmonize our forests 
and groves in the spring and summer seasons, 
are birds of passage from the southward. 
The eagle, i.e., falco leucocephalus, or 
bald eagle, falco maximus, or great grey 
eagle, falco major cauda ferrugninio •.. 
or pheasant of Pennsylvania , tetrao minor 
sive soturnix , or partridge of Pennsylvania, 
picus, or woodpeckers of -several species, 
corvus carnivorus, or raves, cornus fru
givora~ or crow ... or blue jay ... or marsh 
wren ... are perhaps nearly all the land 
birds which continue theyear round 
(Harper 1958:179). 

In addition, the listed various species of birds. Among 

these, the birds listed in Table 4, are those that were used 

primarily for food resources. The feathers of some birds 

such as the golden eagle (Aquila chrysaetos)and the bald 

eagle (Haliaeetus leucocephalus) were used as ornaments. 

The feathers of turkey and crane wer e also used as ornaments. 

The feathers of turkey and crane were also used as ornaments 

on clothing and in hea ddresses. Eagles were killed only 

during fall and winter, and buzzards were occasionally used 

as a medicine. Owls were avoided and were killed because of 

their associati on wi t h witchcraft (Swanton 1928a, 1928b, 1946). 
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Table 4. Lists of birds, fish and turtles used as 

food. 

Common Name 

Birds 

Eastern wild turkey 

Wild pigeon 
Passenger pigeon 
Goose 
Duck, teal, mallard 

Fish 

Catfish 
Perch 
Bass 
American shad 
Sunfish 
Redhorse 
Sucker fish 
Minnows 

Reptiles 

Large fresh-water 
turtle 

Small land box turtle 
Gopher tortoise 
Musk turtle 
Soft shell turtle 

Scientific Name 

Meleagris gallopavo 
americana 

Columbla migratoria 
Columba migratoria 
Anser branta sp. 
Anasfamily 

Ictalurus sp. and Noturus sp. 
Ethenstoma sp. 
Micropterus sp. 
Alosa sapidissima 
Lepomis sp. 
Hoxostoma sp. 
~ypentelium nigricans 
Notropls sp. 

Pseudemys scripta 
Terrapene carolina 
Gopherus polyphaemus 
Sternootherus odoratus 
Amyda ferox 
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Traveling in Georgia, Bartram observed the various 

species of fish, amphibians and reptiles. Concerning fish 

in Putnam County, Georgia, he says: 

The mud fish is large, thick or round, and two 
feet in length; his meat white and tender, but 
soft and tastes of the mud, and is not much es
teemed. The great devouring trout and catfish 
are in abundance; the golden bream or sunfish, 
the red bellied bream, the silver or white 
bream, the great yellow and black or blue bream, 
also abound here (Harper 1958:111-112). 

Table 4 also lists fish which were used as food during pre-

historic times. Turtles and tortoises were also regarded as 

good food: "Both species (fresh-water tortoises) are food 

for mankind and esteemed delicious" (Harper 1958:176). 

Turtles and tortoises that probably were consumed as food 

during the prehistoric time are listed in Table 4. 

Conclusion 

In this chapter an attempt has been made to present the 

recent environmental conditions of the study area. An ef-

fort has also been made to delineate the past environment of 

the area, with particular emphasis on the Late Mississippian 

period, as accorded by the various ethnographic records. 

This pursuit is augmented by several recent studies on past 

environment. 

One object in delineating the present and past environ-

ment is to understand the paleo-ecology of the area for the 

time period A.D. 1400 to A. D. 1700. As defined, ecology is 

the study of interrelationships between living organisms 

and their abioti c communiti es . The present is the base for 
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tuations occurred in the Southeast during the past millenium, 

none appear to have been severe enough to cause extensive 

erosion. The soils also remain essentially the same except 

in areas where heavy natural and culturally accelerated sedi

mentation and erosion occurred. In an attempt to use a soil 

classification which is more pertinent to pre-contact soil 

conditions than post 1940 soil surveys, an early soil survey 

(carried out between 1910 and 1919) is utilized here. 

Even though minor climatic fluctuations have occurred, 

present climatic conditions can be extended back over the 

past three thousand years (Baerreis and Bryson 1965) . A 

warmer Nee-Atlantic like episode terminated around the mid-

1500s and, then, a climatic cool episode (the Neo-Boreal) 1 

occurred during the mid-lSOOs to the mid-nineteenth century, 

and brought colder, moister conditions to . much of the mid

continent. These minor climatic episodes, however, have 

had little affect on the southern climate. Vegetation of 

the piedmont has probably not responded to any climatic 

changes during the pas t several hundred years. Evidently, 

the vegetation of the piedmont described by Bartram resembles 

that occurring today in the study area, except that . short

leaf pines came into dominance after contact. Palynological 

study in southern Georgia also indicates that there was no 

significant climatic change during the past five thousand 

years (Watts 1971) • Zoological and archaeological evidence 

indicates that the faunal composition has also remained 

- basically the same during the past one thousand years with 
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the exception of a few extinct mammals . This is supported 

by the ethnographic records. 

This chapter has provided information concerning the 

natural resources and environmental conditions of the study 

area. The lists of natural resources given in this section 

are considered to be exploitable resources that would have 

supplied food for the aboriginal inhabitants in the area. 

It is argued here that the present day environmental condi

tions in the study area can generally be extended back for 

several hundred years, or at most, several thousand years. 

Therefore, this settlement study regards the present day 

environmental variables as being the same as that of the 

Late Mississippian period. The data presented in this 

chapter is used later for inference and analysis of the 

Late Mississippian settlement pattern. 



CHAPTER IV 

THE LATE MISSISSIPPIAN PERIOD: THE LAMAR PHASE 

The following sections provide a broad overview of the 

Late Mississippian period known as the Lamar phase. This 

information is presented here for the purpose of providing 

further insight into the Lamar phase. Previous research on 

the Lamar phase is abundant but limited in scope to ceramic 

studies. The ceramic classification of the present study is 

based on the ceramic types established by archaeologists 

during the past several decades. This ceramic type classi

fication is briefly reviewed in th~~ chapter. Settlement 

and subsistence patterns of the Lamar phase are knovm from 

only a limited amount of archaeological work. However, when

ever it is possible( information related to the settlement 

and subsistence patterns of the Lamar phase are ~lso provided 

in this chapter. 

Previous Archaeological Work 

During the past several decades the Lamar phase culture 

has been one of the favorite topics among Southeastern arch

aeologists, yet many questions still remain with no substan

tial answers. 

49 
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During 1933 and 1934 the Lamar type site was excavated 

by J. A. Ford and this work was summarized by A. R. Kelly 

(1938). Excavations and surveys were continued at the site 
;z;. 

in the following years by Kelly in 1936, G. F. Willey in 

1937, and C. H. Fairbanks from 1938 through 1941 (Smith 1973). 

The site is located 4 kilometers from the Macon Plateau site 

and was a palisaded village on a low natural rise in the 

river swamp. It consists of a village with two mounds, a 

large truncated pyramidal mound, Jnd a small flat top coni-

cal mound with a spiral ramp. The large mound is situated 

approximately 275 meters east of the Ocmulgee River and the 

small mound is 137 meters east of the large mound. 

The intensive a r chaeological work of the 1930's and 

early 1940's in the Macon area produced a majority of our 

knmvledge about Lamar phase ceramics (Caldv.;ell and HcCann 

1941; Fairbanks 1940, 1946; Jennings and Fairbanks 1939; 

Kelly 1938; Smith 1973). The continued extensive archaeolog-

ical investigations in the Southeast have provided valuable 

information on the distribution of Lamar phase sites which 

are found throughout the Southeast i ncluding most of Georgia 

and parts of Alabama, Florida, South and North Carolina and 

eastern Tennessee (Caldwell 1953; Chase 1955; Fairbanks 1952, 

1955; Ferguson 1971; Hally 1970; Kelly 1971; Sears 1952, 1958; 

~auchope 1966; Willey and Sears 1952). 

Previous archaeological investigations for the study 

area have been conducted by various persons, both profes-

sionals and amateurs, at different times. C. C. Jones (1878) 
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traveled through Georgia and reported on aboriginal earthern 

structures which included Scull Shoals mound {9Ge 4) in 

Greene County. In the late 1930's and early 1940's, Wau

chope {1966) carried out an archaeological survey of north 

Georgia and reported four sites in Greene County, thirteen 

sites in Putnam County, and the Shoulderbone mound sites 

(9Hk 1) in Hancock County. 

According to the University of Georgia Laboratory of 

Archaeology County site files, Sheila K. Caldwell conducted 

an archaeological survey in Putnam County during the late 

1940's and located fourteen sites. Several years later 

Vincenzo Pertrullo conducted a survey in Putnam County and 

located tvlenty-two sites. An additional thirty-four sites 

were located in Putnam County by B; B. Thomas' survey of the 

.1950's. E. B. Mell located two sites in Morgan County in 

the 1950's. In the 1960's, Marshall Williams located thirty

four sites in Morgan County. During the summer of 1971, an 

extensive archaeological survey was conducted by Archie 

Smith which located a total of sixty-two sites in the pro

posed Wallace Reservoir area (Smith 1971). 

Most of the previous surveys left only very brief re

cords concerning each site and little information about the 

environmental condition of the site. Consequently, little 

effort has been made to understand the aboriginal culture 

of the area utilizing data obtained from those surveys. 
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An archaeological survey of the study area was under-

taken by the University of Georgia Laboratory of Archaeology 

during the summers of 1973, 1974 and 1975. The summary of 

this survey work is presented in Chapter II (see Table 1). 

Lamar Phase in the Southeast 

Since the Lamar phase became the most familiar subject 

discussed in the Southeast, many archaeologists have at~ 

tempted to define the Lamar phase in various ways. Some of 

the works are shmvn in the following selected remarks. 

Fairbanks has defined the Lamar phase in the following 

manner: 

••• the Lamar period is characterized by struc
tural mounds , palisaded villages usually in 
river bottoms, elaborate pottery pipes with 
human faces, complicated·stamped and incised 
pottery, and, on some sites, the elaborate 
shell work of the Southern Cult (Fairbanks 
1946:103) • 

••• Lamar is fairly homogenous but that re
gional and probably temporal differences do 
occur. At one time studies were underway to 
set up a Lamar aspect on the basis of trait 
comparisons for the various sites. It was 
realized that this would be largely a study 
in virtuosity as the temporal position of 
Lamar was pretty generally established and 
the addition of aspectual and focal termi
nology would simply becloud the issue (Fair
banks 1952:297). 

Caldwell described the Lamar phase in the following terms: 

Sites in the southeastern area where Lamar 
Complicated Stamped and .Lamar Bold Incised, 
or their variants, are found, have been 
called Lamar sites, are often assigned to a 
Lamar period. Though certain major and 
minor traits have been noted again and again 
at Lamar sites pottery remains the index by 
which they have been identified, and is the 



basis upon which their present relation
ships are indicated (Caldwell n.e.:343). 
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Although th~re are regional differences in Lamar cer-

amic series, the entire ceramic series is often regarded as 

the South Appalachian manifestation of the Late Mississip

pian (Caldwell 1958; Dickens 1970; Ferguson 1971; Sears 

1952). In the present research, the Lamar phase is con-

sidered as being a regional manifestation of the Late Mis-

sissippian occurring in central and north Georgia excluding 

the other regional variants. These variants are being 

assigned to different phase desigriations and are briefly 

discussed later in this chapter. 

Lamar Phase Ceramics 

Lamar phase pottery types are well described in early 

publications. Formal type discriptions of Lamar Complicated 

Stamped and Lamar Bold Incised have been written by Jennings 

and Fairbanks (1939) . Caldwell (1952:316) later added the 

type Lamar Plain. These three pottery types are considered 

the major types of the phase and may vary considerably with 

time and space, but the following general description ap-

plies to most of the Lamar ceramic series (Caldwell n.d.: 

344): 

Lamar Complicated Stamped: Usually a flaring 
rim, round bot tom jar with a faint overall 
stamping of various complicated design. 

Lamar Bold Incised: Usually a hemispherica l 
(Cazuela) bowl, more often with an incurving 
rim, with a border of incised decoration in 
the shoulder area. 



Lamar Plain: Usually of the same form as the 
incised type, but sometimes jars are more 
frequent. 

Other minority types have been added to the Lamar ceramic 

series (Smith 1973; Wauchope 1966). A recent study of 

ceramics from the Lamar type site shows eleven different 
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design motifs of stamping which include rectilinear, figure 

nine, curvilinear, concentric circle, simple stamp, check 

stamp and others (Smith 1973). While check stamped (0.44%) 

and simple stamped (0.05%) are very minor elements in the 

Lamar Mound type site, a surface collection (Smith 1973) 

suggests that check stamping is a more frequent motif (11.1%) 

in North Georgia (Wauchope 1966). 

Incised design motifs also consist of linear, recti-

linear, and curvilinear. Combinations of incising and 

stamping are usually grouped with incised design. The most 

frequent applied designs are a series of superimposed pla-

teaus or tables separated by nested U's or scrolls, and 

concentric circles. Fifteen different designs are found in 

the Lamar village site surface collection (Smith 1973:19). 

Jennings and Fairbanks (1939) described the tempering 

of Lamar phase ceramics as usually sand and grit while shell 

tempered sherds are rare. At the Lamar type site grit 

tempered sherds were most popular. Over 96% of the sherds 

from the village site surface collections and 99% from the 

Mound A surface collection were grit tempered. Mica, lime-

stone and shell tempered sherds were also found in small 

numbers (Smith 1973). In North Georgia stamped and incised 
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sherds are exclusively grit-tempered but some shell-temper

ing occurs in plain sherds (Wauchope 1966:79-87). 

Rim treatment for the stamped and plain ceramics is one 

of the characteristic features for the ceramic series. 

Eighteen different rim treatments are noted at the Lamar 

type site (Smith 1973:20). Applique reed punctate and 

applique pinched rims are the most popular decoration. 

Plain and unmodified rims also occur frequently. Applique 

plain, plain pinched, noded, and folded rims are also char

acteristic features but occur less frequenlty. Occasionally, 

the rim bears modeled human facial effigies. Rim treatment 

on incised vessels is very rare. Strap handles occur on the 

ceramics, as do more unusual types, such as an owl effigy 

handle on a complicate d stamped ve.ssel from the Walter F. 

George Reservoir (Broyles 197la:58}. 

Most of these ceramic types are encountered during the 

survey and are further discussed later in Chapter VI. 

Spatial and Temporal Variation 

The widespread Lamar phase is knmvn solely by ceramic 

distribution. Kelly (1971:61) mentions six variants with

out naming each. With regard to rim treatments and stamping, 

Sears (1956:55-56) suggests eight regional variations. Ac

cording to Fairbanks (1952) the Lamar phase shows "late 

·period Midd l e Mississippi an., elemen ts along with the stamp

ing tradition of Swift Creek. He also points out that al

though the Lamar phase is homogeneous regional and temporal 
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~ifferences do occur. 

Although the Lamar phase shows similar traits through-

out the entire Southeast, site variations do occur. We may 

sum up by region the differences of the Lamar phase ceramics 

series in Georgia as follows: 

Central and Wes t ern Georgia 

Curvilinear design predominant; particularly concen
tric circle, figure B's and 9's 

Filfot cross is rare 
Common rim treatment: applique and applique reed 

punctate 
Less check stamped sherds 
Less shell-tempered sherds except a few sites (e.g., 

Neisler site) 

Northerrt Georgia 

More rectilinear design (especially in Northeast) 
More check stamped sherds 
Incised at rim area and stamped below shoulder 

(Northeast} 
More shell tempered sherds (Northwest) 
Rim treatment: reed punctated co~non at several 

sites 

The above mentioned regional characteristics of Lamar phase 

ceramics are not applicable to all sites, but these common 

attributes have been suggested by several archaeologists 

(Caldwell 1952, n.d.; Fairbanks 1952; Russell 1975). 

In addition to the aforementioned Lamar phase ceramics 

of Georgia, similar ceramic types throughout the Southeast 

have been labeled as Lamar phase variants. These include 

Qualla from the Appalachian summit (Dickens 1970; Ferguson 

1971), Caraway and Pee Dee from North Carolina (Coe 1964; 

Dickens 1970; Ferguson 1971) and Irene from the Georgia coast 

(Caldwell and McCann 1941} . 
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Table 5 presents the su9gested temporal ranges of the 

Lamar phase and its variants. When examining the table, it 

becomes clear that the temporal range of the Lamar phase 

and its regional variants differ depending upon the geo-

graphical location or individuals who projected the time 

range. This is partly due to a limited number o£ absolute 

dates; since most of the research has been devoted to the 

study of the Lamar phase ceramics, only a few absolute 

dates being available. 

It has been suggested that the Lamar phase is later 

than the Southern Cult (A.D. 1300-1400), but cult materials 

are present on many Lamar phase sites, especially with 

Lamar phase burials (Fairbanks 1952). The Southern Cult, 

then, was present during at least the early part of the 
. ~-. 

Lamar period (A.D. 1400-1700). If we accept this time 

span for the Southern Cult we may assume that early Lamar 

is contemporaneous with the latter part of the Southern 

Cult development. This estimation is not at all unreason-
. 

able when we consider the radiocarbon dates from both the 

Tugalo and Little Egypt sites (see Table 5). Previous es-

timates for the beginning of the Lamar phase include an 

A.D. 1200 date by Smith (1973) and an A.D. 1100 date by 

Ferguson (1971). The termination of the ph~se varies by 

region, but, in most cases, is defined by the appearance of 

European trade goods. By a conservative estimation based 

on these documents (Dickens 1970; Ferguson 1971; Smith 1973; 

Willey and Sears 1952) and one radiocarbon date (Brandau 
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and Noakes 1972) the Lamar phase in Georgia terminates at 

around A.D. 1700. · 
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Aboriginal occupation at some sites is considered to 

have continued up until the late 18th or early 19th century 

(Willey and Sears 1952), but the inhabitants seem to have 

been acculturated by white contacts during later stages. 

The temporal span of the Lamar phase is considered to 

be from circa A.D. 1400 to A.D. 1700, although there are 

regional variations. 

Subsistence and Settlement 

There are a limited number of archaeological reports 

which provide data concerning the flora and fauna utilized 

for food during the Late Mississip~ian period. Although the 

limited amount of subsistence information makes it difficult 

to define or to assess specific patterns of floral and fau

nal exploitation, the presently available archaeological 

data can be utilized for the consider ation of general pat

terns of subsistence practices of the Late Missis s ippian 

period. 

Table 6 lists the subsistence information compiled from 

three Late Mississippian sites in order to provide a general 

perspective of the overall Late Mississippian subsistence 

system. The three sites are the Lamar type site (Smith 

1973), Little Egypt (Hally 1976) and Hiwassee Island (Lewis 

and Kneberg 1946). An examination of this table suggests 

that maize (Zea mays), which is found at all three sites, may 



Table 6. Subsistence data from the Lamar phase sites 

Flora: 
Maize (Zea mays) 
Acorn (Quercus sp.) 
Walnut (Juglans sp.) 
Hickory nut (Carya sp.) 
Beans (Phaseolus vulgaris) 

Fauna: 
Bear (Euarctos americanus) 
Beaver (Castor canadensis) 
Bobcat (Lynx ruffus florldanus) 
Elk (Cervus-canadensis) 
Gray Fox (Urocyon clnereoargentus) 
Eastern Mole (Scalopus aqualicus) 
Muskrat (Ondatra zlbethlca) 
Opossum (Dldephis'lfrglniana) 
Puma (Felis cougar) 
Cottontall Rabbit (Sylvilagus 

floridanus) 
Raccoon (Procyonlotor elucus) 
River Otter (Luntra canadensis) 
Gray Squirrel (Sclurus carolinensis) 
Whitetail Deer (Odocoileus 

virginianus) 
Woodchuck (Marmota monax ) 
Dog (Canis famlliaris) 

Wild turkey (Meleagris gallopavo) 
Unidentified blrd 

Large Freshwater Turtle (Pseudemys 
scripta) 

Small Land Box Turtle (Terrapene 
carolina) 

Unldentified Reptiles 

Catfish (Ictalurus sp. & Noturus sp.) 
Freshwater Drlli~fish (Aplodlnotus 

grunniers) 

Little 
Lamar Egypt 

X 
X 

X 

X 
X 
X 

X 

X 
X 

X 

X 

X 
X 

X 

X 
X 

X 
X 
X 
X 

X 
X 
X 

X 
X 
X 
X 

X 
X 
X 
X 

X 
X 

X 
X 

X 
X 

X 

Unidentified Fish X 
X 
X 

Invertebrates: 
Shellfish (Pleurocera canaliculatum) 
Shellfish (Io spinosa) 
Unidentifie~Shellfish X X 
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Hiwassee 
Island 

X 

X 
X 
X 
X 

X 
X 

X 
X 

X 

X 

X 

X 

X 

X 
X 
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have been intensively cultivated during this period. The 

animals found at all three sites include bear (Euarctos 

americanus), beaver (Castor canadensis), bobcat (Lynx ruffus 

floridanus), oppossum (Didelphis virginiana), cottontail 

rabbit (Sylvilagus floridanus), raccoon (Procyonlotor elu

~) and whitetail deer (Odocoileus virginianus). Among 

these animals, whitetail deer is most abundant. Wild turkey 

(Meleagris gallopavo) is also present as well as turtles 

and shellfish. 

It is evident from these reports that the Late Missis

sippian population exploited diverse resources for their 

diet. The presence of maize suggests the practice of horti

culture but does not demon~trate the degree of reliance on 

maize as their major crop. Floral·remains from the Lamar 

type site may provide more information on the exploitation 

of maize and acorns (Smith 1973). Thirty-five small acorns 

(Quercus sp.) were reported, and the maize was described as 

having 11 
••• 14 rows, slight doubling and with a diameter of 

1.5 cm 11 (Smith 1973:15). Smith further states that 11 Both 

the cobs and kernels seem to fit the Eastern complex corn 

type ..• The corn range from 8 rows to 14 rows, with one 16 

rowed specimen, all falling within the Eastern complex 

range 11 (Smith 1973 : 15). 

Since there is no direct evi¢1ence for · the degree of 

dependence on maize by the prehistoric population, it is 

difficult to infer the composition ratio of their diet. 



62 

Early historic accounts may supplement information con

cerning the cultigens and other flora and fauna exploita

tion. Chapter V discusses these early historic accounts. 

A number of archaeological reports make use of settle

ment data but few have attempted to analyze the entire 

settlement system as a whole. Most, if not all, archaeo- . 

logical reports provide information on a single structure 

or a single settlement unit (Fairbanks 1940; Lewis and 

Kneberg 1946; Sears 1958). Due to the limited scope of 

these works, such sources are precluded from further dis

cussion. Early historic accounts are considered to provide 

more reliable insights for the understanding of the settle

ment pattern. These early accounts are provided in the 

following chapter. 

Although an attempt has been made here to understand 

the Late Mississippian period as a culture system, the 

discussion has been somewhat limited because most of the 

previous research has been restricted to ceramic analysis. 

This early research indicates that ceramic types vary 

considerably with time and space. The geographical distri

bution and temporal span of the Lamar phase has been sug

gested in this chapter. The available information on sub

sistence and settlement patterns has been briefly presented 

and discussed. 

The present review indicates that a more rigorous 

research of the other aspects of the Lamar phase culture 
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system is necessary for a better explanation of the cul-

tural system operant during the Late Mississippian period. 

\ 



i 
'• 

CHAPTER V 

SET'I'LEMENT AND SUBSISTENCE · 

The following sections present a broad overview of the 

early descriptions of historic settlement and subsistence 

patterns of the Southeastern Indians. These ethnographic 

accounts are provided here for the purpose of a later compari-

son with the results of the prehistoric .settlement pattern 

analysis. The section on the subsistence pattern is supple-

mented by available archaeological and ecological information. 

Many of the early travelers, explorers, traders, mission-

aries and others left records of their observations and ex-
' . 

periences during the time they spent in the Southeast. These 

domuments were the main sources for ethnographers who have 

attempted to reconstruct the way of life of the Southeastern 

aborigines. One of the difficulties of using ethnographic 

information is that it does not deal uniformly with one region. 

The ethnographic descriptions are usually restricted to the 

area where the early explorers travelled, and, accordingly, 

they pertain to only a portion of the area within a limited 

time period. 

Even though there is general consent that a uniformity 

does exist in ethnographic descriptions on the Southeastern 

Indians (Swanton 1946) , it is argued here that such "uniformity" 

64 
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is probably due to the perceptions of the observers. In many 

cases, early historic accounts of the Southeastern aborigines 

are either too generalized or too subject specific to use as 

inferences for the present study. Indiscrete use of such in-

formation may be misleading in portraying the aboriginal way 

of life. In order to avoid such possible misrepresentation, 

the present research uses information drawn primarily from 

the descriptions of inland Georgia. The ethnographic descrip-

tions are considered to increase in reliability as the loca-

tion of the description approaches the study area. 

Early Descriptions of Settlement 

The general land usage and the location of aboriginal 

towns are described in the following terms: 

Their habitations or towns are for the most 
part by the rivers, or not far distant from 
fresh springs, ..• ,that they may overlook the 
river, and take every small t h ing into view 
which sturrs upon the same .•• About their 
houses they have commonly square potts of 
cleared ground, which serve them for gardens 1 

some one hundred some two hundred foote 
square ... (Strachey 1849:72) 

According to the early accounts, it appears that several dif

ferent levels of settlement existed. The first level of set-

tlement was represented by the presence of a large mound. 

Bartram describes these early mounds: " ... wherever the ruins 

of ancient Indian towns appear, we see always beside these 

remains one vast, conical- pointed mound" (Bartram 1853:57). 

He describes ne\v towns in the following terms: "In the lately 

built, or new Creek towns, they do not raise a mound for the 
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foundation of their rotundas or public squares" (Bartram 

1853:53). The Creeks retained, however, public buildings 

where the MICO and other high status persons live (Bartram 

1853:53). It is evident from the ethnographic information 

that the first level settlements are likely to have been 

the foci of social, political and religious activities. 

The next level of settlement is assumed to consist of 

villages. One ethnographic account describes one of the 

Apalachee villages in the following words: 

The Indians had fortified it in the follow
ing manner. In the middle of a very large 
and very dense forest they had cleared a 
space where th~ Curaca and his Indians had 
their lodgings. As an entrance to this 
plaza they had opened through the same 
woods a narrow alley more than half a lea
gue in length. All along this alley at in
intervals o f a hundred paces they had made 
strong palisades with thick logs which com
manded the passages (Garcilaso quoted in 
Swanton 1946:434). 

Some villages may have been located near the fields that re-

quired preparation, maintenance, and protection while the 

crops grew: 

.•• corn, beans, pumpkins, and a few other 
vegetables were raised, and the fields 
where these grew usually determined the 
sites of the towns. This was because they 
required labor and protection and because 
most of the crops was stored for later con
sumption (Swanton 1946:256}. 

As a village grew larger, a segment of the population split 

off and established a new independent village (Swanton 1922: 

229) . 
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The third level of settlement includes temporary camps. 

These temporary camps are scattered according to the re-

quired exploitation activities: 

In March and April they live much upon their 
fishing wares, and feed on fish, turkies and 
squir~els. In May and June they plant their 
fields, and live most of acornes, walnuts and 
fish. But to mend their diet, some disperse 
themselves in small companies, and live upon 
fish, beasts, crabs, land tortoyses, straw
berries, mulberries and such like (Swanton 
1946: 257-258). 

For the exploitation of riverine sources, the aborigines 

probably built camps near the river: 

Here the annual spring runs of herring and 
other fish, brought about concentrations of 
population at fishing stations on the rivers, 
particularly those at the edge of the Pied
mont Plateau (Swanton 1946:257). 

Thus, the functions of each temporary camp may be different. 

Bartram also states that "In the hunting season, that is in 

autumn and winter, the meri are generally out in the for-

ests" (Bartram 1853:31), or sometimes " •.. families left the 

village in winter forming base hunting camps" (Swanton 1928a: 

405) . Temporary camps were also built by families near 

their fields at harvest time since each family was respon-

sible for the harvest of its ovm plot {Bartram 1853:40; 

Swanton 1922:268). Different kinds of temporary camps were 

erected for different purposes such as fishing and hunting 

camps (Swanton 1928a:692; 1946~335-342). 
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Subsistence ·Pat·tern 

In attempting to understand the prehistoric settlement 

pattern, studies are often focused on the diverse adapta

tions of prehistoric people to their natural environment. 

This inquiry is not only relevant to an understanding of 

settlement patterns but also pertinent to an understanding 

of subsistence patterns. A prehistoric subsistence pattern 

is the way in which a prehistoric population exploits its 

available food resources. These food procurement activities 

are closely related to the surrounding natural environment. 

Prehistoric people were probably well acquainted with their 

surroundings both through long e xperience and through their 

diverse adaptations to the natural environments which, con

sequently, made their survival possible. The optimization 

of site location was a result of diverse adaptative rela

tionships to the natural environment and, therefore, settle

ment arrangements were closely related to the range of sub

sistence activities. 

Considering the propensity of man 's "mini - max" 

behavior pattern, the subsistence pattern of a prehistoric 

population can be best understood in terms of their effi

ciency in their means of energy extraction. The efficiency 

o~ the subsistence activity in the study area is primarily 

concerned with food resources and p r ocur ement procedures. 

For an analysis of the subsistence pattern, the general 

aspects of food resources and procurement have to be taken 
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into consideration prior to further analysis: 

1. Level of technology - basic economic pattern of a 
given society at a given time. Three 
general patterns are found during pre
historic times; hunting/gathering, food 
production and a combination of both in 

· varying degrees. 

2. Distribution of natural resources - an understand
ing of the distribution of the natural 
resources (both floral and faunal) is 
critical to prehistoric people, espe
cially to hunters and gatherers. 

3. Conditions of climate and soils - at any level of 
technology, climate and soils are criti
cal factors, but they are particularly 
critical to agriculturalists. 

4. Site location - site location is also considered to 
be an important aspect in terms of topo
graphy, hydrology and other features 
which are all related to economic activ
ity. 

5. Other aspects - food stoDage techniques, food con
suming habits and other factors. 

Information concerning aspects is not always available, 

and seldom constitutes complete evidence. Theoretically, 

however, the complexity of the subsistence strategy of a 

given prehistoric society can be understood by analyzing 

each of these aspects. The evidence for prehistoric subsis-

tence activities is tangible. Artifacts related to the sub-

sistence activity are usually limited in number. There is 

also limited information on paleo-ecology, and the validity 

of reconstructed paleo-ecology is often questionable. There-

fore, a complete understanding of a prehistoric subsistence . 

pattern should be considered as an ideal goal rather than as 

a goal which can actually be achieved. 
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Available information on prehistoric subsistence 

activity, together with an understanding of paleo-ecology 

has led archaeologists to explain subsistence patterns as 

what prehistoric people ate and how t h ey adapted to their 

environment. In the following section, an attempt is made 

to depict subsistence strategy during the Late Mississippian 

period. This requires an understanding of paleo-environ-

ments and the means of energy extraction. Energy extrac-

tion is primarily related to food procurement activity. 

Because of the lack of archaeological data, the present 

attempt will take into consideration all other available 

information. This includes ethnographic, paleo-environment 

and evidence from contemporaneous sites outside of the 

study area. 

Prior to an examination of food procurement activity, 

it seems logical to define the level of technology of the 

Late Mississippian period. Griffin defines the socio-eco-

nomic system of the Late Mississippian cultural tradition 

in the following terms: 

It was the gradual shift to a substantial de
pendence on agriculture for food that tied the 
societies to specific localities, emphasized 
territoriality and ownership of land, provided 
a supply of storable food that allowed marked 
increase in population, permitted specializa
tion of labor, provided markets for the ex- -
change of goods, and led to the development of 
elaborate religious ceremonies centered around 
crop production, in which whole tribal groups 
took part (Griffin 1967:189). 
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Ferguson also discusses the Late Mississippian subsistence 

pattern, stating "Lamar style was associated with other 

changes in the cultural systems which better enabled the 

people to adapt an agriculturally based economic system to 

the South Appalachian environment" (Ferguson 1971:24}. 

On the other hand, archaeological as well as ethno

graphic data indicates that the Late Mississippian popula

tion efficiently exploited their natural resources as a 

means of food procurement. Thus, even though food procure

ment activity was primarily based on farming, it was prob

ably supplemented by hunting and tathering. It is assumed 

that the type of economy practiced during the Late Missis

sippian period was a combi nation of food production and 

hunting/gathering economy. 

Subsistence Strategy 

Farming. The primary subsistence pattern during 

the Late Mississippian period was based on food production, 

i.e., farming. This was recorded in the early ethnographic 

literature (Adairs 1930; Bartram 1853; Harper 1958; Hawkins 

1848; Mereness 1916; Swanton 1922, 192Ba, 1946}. Archaeolo

gists also speculate, on the grounds of archaeological 

evidence, that the Late Mississippian population may have 

been supported by an intensive form of agricultural produc

tion (Fairbanks 1952; Ferguson 1971; Griff i n 1967; Lewis 

and Kneberg 1946; Willey 1966}. This speculation concern

ing abor iginal farming pra ctice has been summed up in the 



following words: 

••• Southeastern Indians adapted to their 
environment by developing a highly spe
cialized farming system. This system was 
intensive in the sense that large quanti
ties o~ food could be and were produced 
from a relatively small quantity of land 
by virtue of four techniques: multiple 
cropping, intercropping, riverine loca
tion of fields, and a combination of 
plants well suited to the environment 
and to each other. By combining these 
factors, they were able to obtain a sub
stantial amount of vegetable food with a 
minimum of effort. The system was con
sistent with the rest of the culture, 
allowing the advantages of relative per
manency and at the same freedom to pursue 
other tasks during the warm months, be
tween the time of planting and the time of 
harvesting (Murphy and Hudson 1968:29). 

Other than ethnographic records , there is, however, 

little direct archaeological infor~ation pertaining to 
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specific agricultural practices during the Late Mississip-

pian period. According to early descriptions, the native 

population of the Southeast relied primarily on maize (Zea 

mays) agriculture for subsistence. In addition to maize, 

beans (Phaseolus vulgaris), squash (Cucurbita pepo), sun

flowers (Helianthus annual and gourd (Lagenaria siceraria) 

were regarded as important cultigens (S\vanton 1946). 

Thomas Harriot who traveled along the Virginia and Carolina 

coast during A.D. 1585-1587 gave an excellent description 

of the various types of plants cultivated by the Algonquian 

groups in the Sound Region of North Carolina. 

Then they sow the seed. For corn they begin 
in one corner of the plot and make a hole 
with a peeker. They put four grains into 
each hole, about an inch apart, taking care 



that they do not touch one another, and 
cover them with soil. The seeds are 
planted in rows, each row spaced half a 
fathom or a yard from the last, and the 
holes in each row are the same distance 
apart. Thus, there is a yard of spare 
ground between the holes, where the na~ 
tives sometimes set beans and peas or 
plant macocqwer, melden, and sunflower. 
The planted ground, compared with an 
English acre of forty rods in length and 
four in breadth, yields at least two hun
dred London bushels of corn, beans, and 
peas, in addition to the crop of macocq
wer, melden, and sunflowers. In England 
we think it a large crop if an acre gives 
forty bushels of wheat ..• Besides the 
many ways it may be used for food, the 
yield is so great that little labor is 
needed in comparison with what is neces
sary in England (Lorent 1946:244). 
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Several varieties ot corn are known in the east. Among 

these, popcorn (Zea mays everta), the smallest corn species, 

has a short growth period. This ctop provided the aborig-

ines with their early summer food until the other corn 

varieties matured at the end of the sumer. Other corn 

varieties include the old white dents (Zea mays indentata:) 

and the flint corn (~ea mays indurata) whose ears are eight 

to ten rowed, long and slender. Corn harvesting usually 

occurred in June or July for the early corn and in August 

or September for the late corn. Swanton provides additional 

information on early corn: 

Corn is their chief produce, and main depend
ence. Of this they have three sorts. One of 
these, a small variety, usually ripens in two 
months, from the time it is planted; though it 
is called by the English, the six weeks corn. 
The second sort is yellow and flinty, which 
they call hommony-corn. The third is the lar
gest, of a very Hhite and soft grain, termed 
breadcorn (Swanton 1946:289) ..• There were 



three principle varieties of corn: the 
little corn of the nature of popcorn, 
which was first to mature; the flint or 
hominy corn, the kernels of which were 
hard and smooth and were of various 
colors - white, yellow, red and blue; 
and the flour or dent corn with corru
gated kernels (Swanton 1946:296). 

Evidence from the study area indicates that corn was 

cultivated during the Late Mississippian period. At the 

Dyar mound site (9 Ge 5), corn cobs (Zea ~ays) have been 

found. The remains of corn cobs from the Lamar type site 

indicate that the corn was probably fourteen rowed, with 

74 

slight doubling and a diameter of 1.5 centimeters (H. Smith 

1973). Fairbanks (1952) also mentions burned corn cobs at 

Lamar sites. At the Carter's Dam site, " ... maize was en-

countered in a small deposit alongside the wall of a large 

25 by 25 foot Lamar period house" (Kelly 1965:53}. At the 

Kasita site, two types of corn were identified; a broad-

kerneled flour corn (probably Zea mays inden:tata) and the 

smaller one as a type of; flint corn (Zea mays indurata) 

(Willey and Sears 1952:10). Other archaeological sites in 

Georgia which have yielded evidences of corn include Na

coochee and Roods Landing, all Late Mississippian sites. 

The other crops which were grown together with corn 

varied in importance. Along with corn, beans and squash 

were considered the crops of primary importance. Other 

crops were probably considered as secondary by aboriginal 

population {Swanton 1946). Corn, beans and squash formed 

the basic diet of the aborigines, and they were usually 
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grown in the same ~ield-~intercropping--as had been noticed 

by Harriot (Lorant 1946). 

Although beans '(Phaseolus vulgaris) are adapted to a 

wide range of soil and climate, their growing season is 

relatively short. Beans contain protein and minerals which 

supplement the maize diet. Beans are a better storage crop 

than corn. Squash (Cucurbita pepo) has a high fat content 

which also compliments corn and beans in terms of nutrition. 

Squash could also be stored afte~ drying. Harriet noted 

that beans and sunflowers were planted in the same fields 

with other major crops (Lorant 1946). Pumpkins and gourds, 

which were often mentioned as early domestic cultigens 

along with squash, all belong to the same family. Evidence 

of beans from the Lamar type site (Smith 1973) and burned 

beans from several other Lamar sites (Fairbank 1952), indi-

cate that beans were cultivated during the Late Mississip

pian period. 

Although these cultivated c~ops supplied the necessary 

nutritional requirements of proteins, minerals, fats and 

carbohydrates to the diet of the aboriginal population, 

hunting and gathering subsistence activities were continued 

as a supplement to the diet. Agricultural products har-

vested during the fall season may not have been sufficient 

to last until next harvest season: 

As the harvest was seldom sufficient to last -
nor was it expected to last - until another 
crop came in, the Indians were obliged to seek 
natural food supplies elsewhere and, since 
such supplies were not usually concentrated, 



this meant that the people themselves 
scattered about in camps where they 
remained until planting time (Swanton 
1946:256-257). 

Since most game animals were available during the winter 

season and wild plants were available during most months 
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except winter, all these available food resources were ex-

ploited to supplement the crops. The spring months, after 

the hunting season and before the early harvesting season, 

were considered to be the most difficult months (Swanton 

1946). Fishing, shellfish collecting and early wild plant 

collecting were conducted during these months. 

Seasonality. According to the ethnographic literature, 

the Creek w~re sedenta ry farmers (Swanton 1922, 1928a, 1928b, 

1946). As they focused on farming · for their subsistence 

base during the summer and fall seasons, they could afford 

to selectively capture other energy sources such as edible 

nuts and berries to suppleme nt these agricultural products. 

During the winter months, they exploited game animals in 

their surrounding habitat. They did not, however, exploit 

all of the available energy sources as long as their stored 

food and supplemental resources could maintain their diet. 

Factors involving selectivity and seasonal availability 

probably influenced their choice of energy capture. During 

the spring season, lasting probably until the first harvest, 

they e xploited all of the available energy sources as there 

was a scarcity of food during the months of this season. 

Spring e xploita tion included the collection of edible plants 
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and shellfish and fishing~ This seasonal exploitation is 

reflected in the aboriginal designations of the months 

(Swanton 1928a} . 

Summer and early fall were the primary farming seasons. 

Other cultigens and edible wild plant s available during 

these summer months include the folowing species (see Chap-

ter III for further discussion) : chicksaw plum (Prunus 

angustifolia}, blackberry (Rubus sp.} 1 china briar (Smilax 

pseudo china), cane (Arundinaria sp.) 1 wild rice (Ziaia 

aquatica) and many other species. During the summer months, 

the wild plants played a minor role in the subsistence sub-

system because of the abundance of energy sources. A large 

portion of the summe r crops were stored for later use. 

Durin<;] the late fall and winter, subsistence activities 

were focused on hunting and gathering in order to supplement 

the summer crop. The range of hunting and gathering activi-· 

ties extended beyond the agricultural activity boundary. 

Yet the Creek secured these resources by exploiting the sur

rounding niches within the range of their settlements since 

the forest of the piedmont provided a sufficient species of 

game animals, nuts and fruits. Models of these activity 

ranges will be discussed in Chapter VI. 

The most preferred game animal was the deer (Odocoileus 

virginianus) . Bison (Bison bison) and bear (Euarctos ameri-

cana) were also preferred. The bear fat was separated from 

the flesh and used for various pur poses (Swanton 1946). 

Other mammals that were used primari ly for food resources 
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were elk (Cervus canadensis), rabbit ·csylvil:agus sp.}, 

beaver (Castor canadensis), racoon (Procyon lotor}, squirrel 

(Sciurus sp.), muskrat (Ondatra zibethica}, opossum (Didel

phis virginiana) and others (Adair 1930; Harper 1958; 

Swanton 1928a, 1928b, 1946}. Archaeologically, numerous 

deer bone fragments were encountered during the survey. At 

Hiawassee Island, the bone fragments of elk were found in 

the top midden layer (Lewis and Kneberg 1946). The bones 

of the bear are found at numerous Late Mississippian sites 

but there are few reported occurrences of bison. 

Birds were also an available food resource during the 

Late Mississippian period in the piedmont where birds using 

the Atlantic flyway passed . over. The species of birds in

cluded: wild turkey · (.Me}-ea;rris galloparo americana) , pigeon 

·(Columba sp.) , goose (Ans·er ·.·branta sp.) , and duck (Anas 

family). Among these, the turkey \'laS most valued as a food 

item to the aborigines (Swanton 19 4 6) • Birds were usually 

exploited twice duri ng the year: fall and spring. This does 

not mean that these species were killed only during the sea

sons described above, but that concentrated exploitation 

took place during these seasons as a supplement to the other 

energy sources. 

The forest of the piedmont provided not only game ani

mals but also nuts and other fruits during fall and winter. 

These included acorns (.Quercus sp.) , hickor y nuts (Carya sp.), 

walnuts (Juglans sp.), chestnuts (Castanea mollissima), 

pecans (Carya pecan ) and persimmon (Dios p y ros virginiana). 



79 

Nuts and dried meats were easily stored. Those not consumed 

immediately were stored for later use. At the Dyar mound 

site (9 Ge5), hickory nut shells and acorns were found in 

the posthole tests. The Lamar type site yielded 35 acorns 

(Smith 1973). 

When the spring came, most of stored food resources 

had been consumed and new plants were yet to be grown. 

During these difficu l t months, the aborigines exploited all 

possible energy sources such as nigratory birds and fish. 

Since the streams we r e usually flooded during the winter 

and summer months, spring was considered the proper season 

for fishing. In addition to fishing, they also collected 

fresh-water clams and turtles as they came out of winter 

hibernation. As soon as the wild plants were matured, they 

exploited various species of plants - berriesr roots and 

leaves. 

The common species of fish in the Oconee River drainage 

include catfish (Ictalurus sp. and Noturus sp.), perch 

(Ethenstoma sp.) , bass · (Micropterus sp.) and sunfish (Lepo-

mis sp.). The Hiawasee Island site yielded catfish bones 

(Lewis and Kneberg 1946). During the salvage excavation at 

the Lamar village site (9 PM 137) in Putnam County, unidenti

fied fish scales were encountered in the abdominal area of 

a burial. 

Freshwater clams (Ell.ipt i o sp.) were common in the 

Oconee River drainage. Ethnographic literature indicates 

that clams were one of the favored food resources. Numerous 
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shell middens with few bones and scattered clam shells were 

observed during the survey in the study area. The Hiawasee 

Island, Hollywood and Chauga sites yielded various species 

of fresh-water clam shells. Turtles (Pseudemys scripta, 

Terrapene carolina, Sternootherus . odoratus, Amyda ferox) and 

tortoise (Gopherus polyphaemus) were considered good foods. 

Numerous turtle shells were also observed during the survey. 

A wide variety o~ wild plants would have been available 

during the spring season. The following s~ecies of plants 

were available as food resources (Harper 1958; Swanton 1946): 

Blackberry (Rubus sp.) 
Blue palmetto (Rhapidophyllum hystris) 
Cane (Arundinaria sp.) · · 
China brier (Smilax pseudo china) 
Chinquapin (Castanea nana) 
Indian turnip (.Arisaernat"irphyllum) 
Morning glory (Ipomoea pa~durata) 
Red mulberry (Morus rubra) · 
Spatter dock bonnets (Nymphaea sp.) 
Strawberry (Fragaria sp.) 
Water chinquapin (Nelumbo l Utea) 

When the planting_ season came, the fields were sowed 

with seeds that had been saved from the previous year's crop. 

Figure 3 presents a summary of the seasonality of energy 

source exploitation. 

Sununary and Discussion 

The basic subsistence pattern practiced during the late 

Mississippian period was a combination of food production 

and a hunting/gathering economy, with primary emphasis on 

agriculture. Environmental conditions during the Late Mis-

sissippian period were favorable for agriculture; 226 frost-



F
A

R
M

IN
G

 

H
U

N
TI

N
G

 

G
A

T
H

E
R

IN
G

 

F
IS

H
IN

G
 

G
A

TH
ER

IN
G

 

C
o

rn
,B

e
a

n
,S

q
u

a
sh

 

8 
0 

!h
e

r 
C

ro
p

s 

M
A

Y
 

(S
to

re
d

) _
;.

.-
--

--

D
ee

r 
8 

O
th

er
 

G
am

e 
A

ni
m

ol
s(

S
to

re
d)

 
8 

ir
d

s 

N
ut

s 
8 

F
ru

it
s
 

(S
to

re
d

) F
is

h 
8 

C
lo

m
 

R
oo

ts
, 

Le
av

es
 

8 
B

er
rie

s 

F
ig

. 
3

. 
S

e
a
s
o

n
a
li

ty
 o

n
 
re

s
o

u
rc

e
 
e
x

p
lo

it
a
ti

o
n

 

co
 

.....
.. 



82 

free days, warm to hot summer months, and fertile land made 

possible both the practice of multicropping and intensive 

yields from small areas of land (Lorant 1946). The aborig

ines also made most efficient use of their field space by 

planting crops which complemented each other in both growing 

requirements and nutritional dietary requirements. 

Maize, beans and squash, among others, were the most 

important crops for the aboriginal diet. Early corn, which 

matured within two months after planting, probably relieved 

the aborigines from a food shortage. Adair described this 

corn, " .•. and the smaller sort of Indian corn, which usually 

ripens in two months, from the time it is planted" (Adair 

1930:435). This subsis tence pattern may have been reflected 

in the settlemetn pattern; for example, as ethnographic des

criptions have shown, villages were possibly sedentary year 

round settlements which were maintained by storable surplus 

agricultural crops. When agricultural fields were located 

at a distance, it was necessary to build temporary farming 

camps near the fields. 

The edible parts of noncultivated plants such as leaves; 

roots and seeds were available at various times during the 

late spring, su~mer and fall, and even the early winter. 

Nuts and fruits were available dur ing fall and early winter. 

These hunting/gather i ng activities may have also been re

flected in the settlement pattern as described in the early 

accounts: small sites located in the forest were probably 
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specialized hunting activity stations occupied for a short 

time span. 

Although stored foods, crops, meats and nuts may have 

lasted until the spring season, the aborigines underwent 

hardships during spring months due to the virtual absence 

of plant resources. Fish along with migratory birds would 

have been critical resources to aboriginal diets during these 

months. Fishing and shellfish collecting stations resulted 

from such subsistence activities, probably being utilized 

during the spring season. Thus, aspects concerning the 

availability and fertility of cultivable field and territory 

for hunting/gathering probably dictated the choice of sites 

for villages and camp stations. 

If the subsistence strategy is an important system 

affecting site location, then the subsistence pattern out-

lined in this section would have been reflected in the set-

tlement patterning which is under investigation. The follow-

ing chapter will analyze the Lamar phase settlement pattern 

based on data obtained from the archaeological survey and ~ 

the results of this analysis will be viewed in light of the 

subsistence strategy discussed in this chapter. 



CHAPTER VI 

LATE MISSISSIPPIAN SET'rLEl1ENT PATTERN ANALYSIS 

Introduction 

The study o~ prehistoric s e ttlement pattern has been 

one of the rnajor approaches in American archaeology since 

Willey's Prehistoric Settleme nt ~atterns in the Vi r u Va lley, 

Peru (1953) , and there is gene ral agreement among archaeolo

gists and anthropologists that " •.. settlement pattern studies 

are worth doing" (Hole and Heizer 1973:355). Although the 

result of Willey's study is the description and reconstruc

tion of culture history, he conside red settlement pattern 

archa eology to be more than culture history stating: "Set

tlements are a more direct reflect i on of social and economic 

activities than are most other aspects of material culture 

available to the archaeologist" (1956:1). Until recently, 

such ideas were not directly involved in archaeological 

research designs concerning s e ttlement patterns and archae

ology in general . 

During the last decade a number of archaeologists have 

focu s ed their attention on cultural adaptation to the environ

ment in archaeologica l resea rch, particularly in settlement 

pattern studies. In settlemen t pattern study, i n formation 

concerning patter ned behavior can be learned from the 

84 
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settlement data, as patterned behavior is the result of a 

social system's response to the cultural and natural environ-

ment. Thus, the understanding of prehistoric adaptive sys

tems is dependent upon a knowledge of the archaeological 

data within an ecological frame of reference. In this study, 

the basic idea in understanding the resultant responses of 

prehistoric populations to their cultural and natural en-

vironments is based on the 11 principle of least effort 11
: 

•.• the principle of le~st effort means, for 
example, that a person in solving his immedi
ate problems will view these against the back
ground of his probable future problems, as 
estimated by himself. Moreover he will strive 
to solve his problems in such a way as to mini
mize the total work that he must expend in sol
ving both his immediate problems and his prob
able future problems, That in turn means that 
the person will strive to minimize the probable 
average rate of his work-expenditure (over time). 
And in so doing he will be minimizing his effort, 
by our definition of effort. Least effort, 
therefore, is a variant of least work (Zip£ 1949: 
1) • 

People tend to expect maximum results with minimum 

effort. This principle of least effort or 11 mini-max" has 

been extensively referenced by geographers and archaeolo-

gists. This concept also underlies many recent studies in 

prehistoric settlement patterns. Since the principle of 

least effort is basic to human behavior, the present study 

will utilize this proposition in hypothesizing that the 

location of sites were intended by prehistoric populations 

to minimize the effort required in solving pertinent prob-

lems. 
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The adaptive behavior of prehistoric populations to 

the cultural and natural environment is patterned and moti

vated by reason (Cancian 1966) . This patterned behavior 

of the prehistoric population is reflected in the archaeo

logical remains within the context of the environment. The 

resultant behavior pattern can be interpreted as an attempt 

by prehistoric peoples to optimize their use of the environ

ment. If people are optimizing their environmental use, 

then their behavior patterns will maintain a particular fo~m. 

This settlement pattern study is an attempt to describe such 

patterns or regularities in accordance with archaeological 

and environmental data. 

There are numerous variables which are critical to an 

understanding of prehistoric settlement patterns. Examina

tion of these variables and the relationships among them 

should reveal particular kinds of regularities in settlement 

patterning. If we can discover such patterns or regulari

ties in the archaeological and natural environmental data, 

then the resultant findings should lead to an understanding 

of a portion of the Late Mississippian adaptive system in 

the study area. 

To operationalize the data, all the pertinent variables 

were converted to n~~bers. This numerical conversion facili

tated the use of statistical techniques for the analysis of 

data. Statistical methods in archaeology have three general 

uses: first, as an efficient means of data representation; 



second, for formulating hypotheses; and, third, for test

ing hypotheses (Watson, LeBlanc and Redman 1971). 
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In this chapter, I will discuss the natural environ

mental and cultural variability that would seem to be most 

useful in understanding settlement patterning during the 

late Mississippian period, i.e., the relationships between 

sites, the spatial arrangements o~ sites, and the natural 

environmental variability of the locations of sites. 

Analytical Unit 

The analytical units in this analysis are site classes 

based on site size and artifactual content. Settlement size 

and artifactual content are considered to be meaningful in

dicators of the functional range of any given site. Although 

an estimation of population size is more desirable than an 

estimation of site size , it is difficult to estimate the 

population size for each Lamar phase site given the present 

archaeological data. All ceramic and lithic artifacts com

prise the artifactual data set for each site. The lithic 

material is divided into the following cate gories: angular 

fragments, flakes and tools. Site sizes are listed in 

Appendix I and artifact collections are listed in Appendix 

II. 

The grouping of sites into site classes according to 

site size and artifactual content is accomplished by the 

use of a cluster analysi~. Site sizes were measured in 

square meters for this analysis. The number of artifacts 
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recovered from each site was converted into a percentage of 

the total assemblage values. Site size and percentage of 

artifact categories per site were utilized as the variables 

in the cluster analysis. 

Cluster Analysis. Cluster analysis is a "powerful tool 

for discovering homogeneous groups in data sets. This char

acteristic can be used to advantage as an informal test of 

homogeneity for a given group ... " (Anderberg 1973:190). The 

particular computational me~hod used in this study is Ward's 

method. This hierarchical clustering method is based on 

within group variance, with hierarchic fusion merging at 

each stage which maximizes an objective function. The object 

of Ward's method is " •.. to find at each stage those two 

clusters whose merger gives the minimum increase in the 

total within group error sum of squares" (Anderberg 1973: 

143). The procedure is that of attempting to group each 

individual case, i.e. , sites in this study, into a broader 

class of progressive fusion ending with the total population. 

Ward's method i~ regarded as effective because it attempts 

to minimize the total sum of squared distances between each 

individual case and the centroid of the cluster to which it 

is assigned, and, on the other hand, to maximize the sum 

squared distances between the cluster centroids. In other 

words, it attempts to minimize the variation within a 

cluster while maximizing the difference between the clusters. 

This method is useful for discovering these groups of sites 

-----··--. 
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which appear to be homogenous within the total sample in 

terms of site size and artifact component. 

For this analys i s, euclidean distance coefficient 

matrices were calculated. These matrices were utilized in 

the actual cluster analysis. Figure 4 is a dendrogram of 

the result of the cluster analysis. Examination of the 

dendrogram indicates that a three cluster solution appears 

best. Table 7 shows the number of sites in each cluster. 

Cluster membership lists of individual sites are listed in 

Appendix I. 

Table 7. Number of sites by cluster 

Cluster No. No. of Sites Percentage 

Class I 9 6% 

Class II 23 15% 

Class III 117 79% 

Total 149 100% . .... . . . .. .... .. 

In addition, an average frequency of each variable for 

each cluster is calculated in order to examine the co-occur-

renee of variables in each of the three clusters. Table 8 

represents a result of the computation. Examination of 

Table 8 indicates several patterns for each cluster. These 

patterns are: 

(1) The average site size of Class I is larger 
than that of Class II and the average site 
size of Class II is larger than that of 
Class III. 
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(2) The average percentage of ceramics at Class I 
site is higher than Class II and the average 
percentage of ceramics at Class II site is 
higher than Class III. 

(3) The average percentage of lithic tools is in
versely proportional to that of ceramics and 
site size. 

(4) The average percentage of lithic artifacts is 
inversely proportional to that of ceramics and 
site size. 

As the above summary indicates, Class I sites are 

large sites and include such large mound sites as Scull 
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Shoals (Ge 4), Dyar (Ge 5) and Little River (Mg 46). Arti-

fact collections from Class I sites show a higher average 

percentage of ceramics and flakes than occur in Class II 

and Class III sites while the average percentages of tools 

and total lithic artifacts from Class I sites are lower than 

those of Class II and III sites. Class II sites are rela-

tively large sites and are assumed to have been villages or 

clusters of individual hous es. Sites belonging to Class III 

may have been small individual homesteads or specialized 

camp sites. The average percentage of lithic tools and total 

lithic artifacts of Class III sites are higher than those of 

Class I and II. This may indicate that Class III sites were 

specialized activity camp sites. This three class hierarchy 

of the analytical units will be utilized throughout the sub-

sequent analysis of the Lamar phase settlement pattern. 

Site Class 

The hierarchical relations of the site classes produced 

by the cluster analysis generates the hypothesis conce rning 
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the probable functional role of each site class in the set

tlement system under study. This inductive assumption 

regarding the function of site class is, therefore, hypo

thetical, but, considered necessary for the further analy

sis of settlement data. Similar hierarchical arrangements 

of early historical settlements are recorded by ethnograp

hers as discussed in Chapter IV. 

Later in this chapter site class relationships to 

various cultural and environmental data are discussed. The 

assumption underlying this discussion is that observed dif

f~rences in cultural and environmental variables between 

site classes are reflections of differences in the adaptive 

activity that each site class followed. 

In order to understand the hierarchy of site classes 

and the hypothesized functional positions of each site in 

the settlement, a brief description and discussion of each 

site class is provided here. 

Class I. This class consists of 9 sites. Three of 

these are mound sites (Ge 4, Ge 5 and Mg 46). Other than 

the following description, the majority of the information 

on mound and non-mound sites · is listed in Appendix I. 

The Scull Shoals mound site (Ge 4) consists of three 

mounds and an associated village located in an area of ex

tensive floodplain. Mound A, the largest mound, is a rec

tangular platform rnound. This mound is approximately 9.95 

meters high and 46.5 meters in diameter at its base. 
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wauchope (1966) mentions another mound, Mound C, but it was 

not located during the investigation. The Dyar mound site 

(Ge 5) consists of a large mound and a village. Its plat

form mound is about 9.3 meters high and 53 meters in diam

eter at the base. The mound appears to have had a substan

tial structure on its surr®it. The Little River mound site 

(Mg 46) consists of three mounds. The largest mound is 1.5 

meters high, 18.5 meters wide and 25.9 meters long. Mound 

B is located 131 meters east from the Mound A. Mound B has 

dimensions of 4.6 meters in height and 7.4 meters in diam

eter at the base. Mound C, another small mound, is located 

about 58 meters west of Mound A. The dimensions of this 

mound are 0.6 meters in neight a nd 18.5 meters in diameter 

at the base. 

Non-mound sites include Ge 52, Ge 89, Mg 28, Mg 73, 

Mg 89 and Pm 153. Five of them (Ge 89, Mg 28, Mg 73, Mg 89 

and Pm 153) have been partially excavated and have yielded 

a large number of ceramics. It is interesting to note that 

four burials have b e en found at Pm 153 during the salvage 

excavation. Bartram (1853) notes some Creek towns which 

had no mounds or public square, but had public buildings, 

occupied the same functional position as towns which had 

mounds and public squares. 

The average size of Class I sites is 28,055 m2 (rang

ing from 20,400 m2 ) which is much larger than sites in 

Class II and III. Mean frequency of ceramics (104 per site) 

and lithic t ools (16 per site) from Class I sites is higher 
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(Swanton 1946:258). The location of the villages seems to 

have been determined by the availability of suitable agri-

6ultural land (Swanton 1946:256). 

Class III. This class consists of 117 sites which 

form the third level in the settlement hierarchy. The 

average size of the Class III sites is 2,919 m2 (ranging 

from 1~ m2 to 6000 m2). This settle ment size is much 

smaller than that of t h e C~ass I and II sites. The mean 

frequency of ceramics (49 per site) and lithic tools (3 

per site) of the Class III sites is also lower than the 

other two classes of sites (see Table 9). 

Of the 19 shell midden sites, 18 sites are in Class 

III. Eleven of the 13 sites iocated near shoals are Class 

III sites. All 5 of the sites located on islands are also 

in this class. The data presented in the remainder of this 

chapter would seem to indicate that Class III sites are 

less important than Class I and II sites in terms of diver

sity of functional activity and represent the location of 

rather specialized functional activities. 

probably seasonally occupied settlements . 

If so, they were 

Swanton (1946) 

describes such specialized activity sites in the following 

term: " •.. to mend their diet, some disperse themselves in 

small companies, and live upon fish, b e asts, crabs, oysters, 

land tortoyses , strawberries, mulbe rries and such like" 

(Swanton 1946:258). 
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Discussion. The Chi-square statistic is used to deter.,.. 

mine the association between the site classes and the arti-

fact content: i.e. , whether the observed differences of 

mean frequencies of ceramics and lithic tools signify dif-

ferences among site classes or whether the differences are 

merely due to chance variations. The non-parametric Chi

square test is considered the appropriate technique for 

measuring the extent of association of these two sets of 

variables. Sietel (1956:196-202) gives a more detailed 

discussion of this subject. 

Table 9, the resul t of the Chi-square test, indicates 

that there is a signif i cant statistical difference in the 

artifact content of the three site classes. The artifac

tual content along with site size is thus considered to be 

a meaningful indicator of site classification. 

This statistic, however, does not provide information 

on the functional role or activity range of each class . 

The following section is more informati ve on this subject. 

Site Classes and Cultural Variability 

This section presents an analysis of cultural variables 

in conjunction with the site classes. The assumption under

lying this analysis is that observed differences in ceram1cs 

and li thics betvleen site classes are reflections of dif

ferences in adaptive activity occurring at sites. 

Although it has been pointed out in Chapter II 1 it must 

be noted here a gain that some potential errors are involved 



Table 9. Chi-square contingency table for mean frequency 

of ceramic and lithic tool 

Mean Frequency 
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Artifact Type Class I Class II Class III Total 

Ceramic 

Lithic Tool 

Total 

104 
(104.30) 

16 
(15. 70) 

120 

53 
(56.50) 

12 
(8.50) 

65 

49 
(45.20) 

3 
(6.80) 

52 

Numbers in the parenthesis are expected values 
Chi-square=53.56 with 2 degrees of freedom 
Significance=O.OOl 

206 

31 

237 
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in the present analysis. Most of the ceramics and lithic 

artifacts used for this analysis are from surface contexts. 

These surface samples from each site may differ signifi

cantly in the representation of original cultural remains. 

This problem'may result from several factors such as insuf

ficient sample size, natural events and post-contact human 

activities. Artifact collections of numerous sites are, 

for example, from plowed fields and this may result in a 

distortion of artifact compositions. Low frequencies of 

artifacts from some of the Class III sites may have resulted 

from the poor conditions found on these sites, such as natu

ral and cultural disturbances or dense ground cover. 

Other potential errors in the analysis exist in the 

classification of artifacts. Some ceramics may have been 

sorted incorrectly due to weatheringi e.g., a slight weath

ering on faintly stamped ware may result in its being classi

fied as plain. It is also necessary to point out that the 

difficulty of assigning some lithic artifacts to chronologi

cal periods may have resulted in the misclassification of 

some lithics at multi-component sites. 

Every possible effort has been made to minimize these 

potential sources of error, but given the nature of the data, 

certain errors probably inherent in the analysis are in

evitable. 

Ceramic Variability. As has been presented in Chapter 

IV, the ceramic classification utilized in the present 
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research uses the ceramic types defined by early works. 

Initial ceramic type descriptions of Lamar Complicated 

stamped and Lamar Bold Incised were established by Jennings 

and Fairbanks (1939:11-15). Lamar Plain was added later by 

caldwell (1952:216). Lamar Burnished Plain (Wauchope 1966: 

86-87), Lamar Pinched {Sears 1958:175} and other minority 

types (Punctated, Corncob Marked and others) have also been 

added to the Lamar phase ceramic series (Fairbanks 1955; 

Smith 1973; Wauchope 1966) . Table 10 presents data on fre

quencies and variations of the ceramic collections used 

here. The summary counts of types per site are listed in 

Appendix II. One particular ceramic type made ceramic 

classification difficult and this problem requires addi

tional con~ents. 

A number of Ocmulgee Fields Incised ceramics were 

recovered during the survey. Although this ceramic type 

is well documented in the literature (Fairbanks 1952, 1958; 

Kelly 1938), it is often difficult to distinguish Ocmulgee 

Fields Incised from Lamar Bold Incised because of their 

similarity in design mo t ifs and incising. The criteria 

· for distinguishing between these two types has been mainly 

based on the width of lands and grooves in the incising; 

Lamar Bold Incised having wider lands and grooves than 

Ocmulgee Fields Incised. Initial observation of the 

ceramic collection seemed to support this distinction in 

that several sites containing incised pottery with narrow 
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Table 10. Total Lamar phase ceramic variation 

Total 
Ceramic Type Count Percentage 

Lamar Plain 6283 78.67 

Lamar Bold Incised 852 10.67 

Lamar Complicated Stamped 363 4.54 

Ocmulgee F::.elds Incised 274 3.43 

Lamar Burnished Plain 111 1. 39 

Lamar Pinched 68 0.85 

Lamar Puncta ted 31 0.39 

Lamar Corncob Marked 3 0.04 

Lamar Cross Hatched 1 0.01 

Lamar Line Blocked 1 0.01 

Total 7987 100.00 





Site class variability is expected to be associated 

with ceramic variability. The chi-square statistic was 
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-used to determine if there was a statistically significant 

difference between the ceramic composition of each site 

class. Table 12 presents results of the computation. As 

Table 12 indicates, there is a significant difference in 

the ceramic composition of the three site classes using the 

three major ceramic types~ This ceramic variation may be 

considered as a reflection of the functionally different 

activities of each site class. 

Table 13 presents ceramic type variability by site 

classes and the mean frequency per site of each ceramic 

type. This additiona l examination of ~eramic composition 

by site classes tends to support the contention that there 

are significant ceramic type differences between site 

classes. Mean composition of ceramics for Class I sites 

is 73.62 % Lamar Plain, 11.49% Lamar Bold Incised and 12.55% 

Lamar Complicated Stamped per site. Class II sites have a 

lower percentage of Lamar Plain (66.10%) and Lamar Compli

cated Stamped (3.65%) than Class I sites and a higher per

centage of Lamar Bold Incised (22.30 %). Class III sites 

have a greater percentage of Lamar Plain ceramics (82.15%) 

with only a small percentage of decorated ceramics. Class I 

and II sites contain more decorated ceramics, although the 

ratio of composition is different for each class. Class II 

sites have 7.06% Ocmulge e Fields Incised per site while 
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Table 11. 95% confidence limits for means of width of land 

and groove using t distribution 

Width of Land (mm) 

Width of Groove (mm) 

Confidence Limits 
of Land 

Confidenc~ Limits 
of Groove 

Sites 

Mg 28 

Ge 4 

Mg 28 

Ge 4 

Mg 28 

3.404 < u < 3.896 

1.080 < u < 1.320 

3.65 

4.78 

1.20 

2.55 

Ge 4 

s 

1.48 

1.59 

0.72 

0.88 

4.407 < u < 5.153 

2.343 < u < 2. 757 



Table 12. Chi-square contingency table for ceramics 

Pottery Type Class I Class II Class III 

Lamar Plain 692 815 4776 
(769.24) {951.08) (4562.67) 

Lamar Bold 108 275 469 
Incised (104.31) (12 ~ .97) (618. 72) 

Lamar Compli- 118 45 200 
cated Stamped (44.44) {54.95) {263.61) 

Total 918 1135 5445 

Numbers in the parenthesis are e xpe cted values 

Chi-square = 378.23 with 4 degr ees of freedom 

Significance= 0.001 

105 

Total 

6283 

852 

363 

7498 
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class III sites have 3.08%. Other minority ceramics are 

too small in quantity . to include in this discussion. 

This assessment of ceramic composition among site 

classes is supportive of the contention that ceramic vari

ation exists between site classes. Table 13 also shows 

overall mean frequency for each class: 104.44 for Class I 

sites, 53.61 for Class II sites and 49.69 for Class III 

sites. The differences of mean frequency for each class 

are also, as mentioned earlier, indicative of site class 

variability. 

Lithic Variability . In this section lithic materials 

are used in analyzing site class variability. Lithic ma

terials collected during the survey are divided into two 

broad categories: debi t age and tool. Debitage consists 

of angular fragments and flakes. Frequency 1 weight and 

amount of cortex are utilized as variables on debitage to 

measure site class variability. Tools were subdivided into 

7 broad descriptive type s (Broyles 197lbi Cambron and Hulse 

1964; Coe 1964). Thes e types are projectile points, biface, 

unifacial sidescraper, bifacial sidescraper, endscrape r, 

drill and unclassifiable utilized lithics . Table 14 pre

sents raw data on the lithic categories utilized. 

The most common lithic category e ncountered during the 

survey were flakes . 

lithic collection. 

Flakes compris e 7 4 .83 % of the total 

The majority of these flakes are quartz 

(83.91%}. Quartz is a locally available lithic resource in 



Table 14. Total lithic artifact variation 

Lithic Artifact 

Debitage 

Angular Fragments 
Flakes 
Total 

Tools 

Projectile Points 
Bifaces 
Unifacial Sidescrapers 
Bifacial Sidescrapers 
Endscrapers 
Drills 
Others 
Total 

Total 

·• ~ 

Total 
Count 

504 
3966 
4470 

291 
146 
128 

93 
44 
24 

104 
830 

5300 

108 
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Piedmont Georgia and sources are common in the research 

area. Although there are no local sources for chert in the 

study area, 16.09% of the total flakes are made out of chert. 

The nearest sources for chert are in Washington and Burke 

counties. This means that the aboriginal population in the 

study area had to obtain this raw material from over 60 

miles away. 

Lithic artifact collections were initially lumped into 

three broad categories (angular fragments, flakes and tools) 

and the chi-square statistic was used to determine if there 

was a significant difference in lithic artifact composition 

between site classes. Table 15 presents the result of the 

chi-square computation and indicates that there is a signifi

cant difference in the l ithic artifact composition of the 

three site classes. Of these three lithic categories, 

flakes and tools are further analyzed to examine variability 

of lithic artifacts between site classes. Discussion of 

these analyses is presented below. 

Table 16 presents the lithic tool variability by site 

classes. This table reveals that the Class I sites have a 

higher mean frequency of total lithic tools (16.67 per site) 

than do the Class II sites (12.13) and Class III sites (3.43). 

Examination of mean frequency of individual tool types by 

site classes indicates some interesting relationships be

Ween site class and tool type composition. Mean frequency 

of projectile points for Class I sites is 7.56, 4.39 for 

Class II sites and 1.04 for Class III sites. The same 
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Table 15. Chi-square contingency table for lithic artifacts 
by site class 

Lithic Class I Class II Class III 
Artifacts 

Angular 21 376 107 
Fragments (38.04) (241.92) (224.04) 

Flakes 229 1889 1848 
{299.32) (1903.68) (1763.00) 

Tools 150 279 401 
(62.64) (398.40) (368.96) 

Total 400 2544 2356 

Numbers in the parenthesis are expected values 
Chi-square=214.55 with 4 degrees of fre e dom 
Significance=0.001 

Total 

504 

3966 

830 

5300 
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pattern is shown for bifaces; 3.89 for Class I sites, 1.43 

for Class II sites and 0.67 for Class III sites. For other 

tools, only Class I sites have drills. Class II sites, 

however, have more unifacial sidescrapers than Class I and 

class III sites. In general, total number and variability 

in tool types per site is related to site class membership 

with Class I sites having more tools than Class II sites 

and Class II sites having more tools than Class III sites . 

Though not statistically tested, it may be considered that 

this tool variation may reflect the range of different ac

tivities occurring in each class of sites. 

Flakes are divided into two sub-categories: cortical 

and non-cortical. Table 17 presents a chi-square contin

gency table for these two types by site classes. The 

result of the computation indicates that there is a statis

tical difference at the 0.001 level of significance in the 

flake type composition of the thre e classes. These two 

subcategories of flakes are further divided according to 

the lithic resources (quartz and chert). Table 18 presents 

data on flake variability by site c l asses. 

Table 18 indicates that the me an weight of quartz 

flakes is greater than those of chert flakes. Mean weights 

of flakes not only differ according to raw material but also 

differ by site classe s. Figure 5 illustrates these differ

ences. Flakes found in the Cla ss I sites are the heaviest 

while flakes found in the Class III sites are lightest. 
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Table 17. Chi-square contingency table for flake types by 

site class categories 

Site Class 
Flake Type I II III 

cortical 11 16 62 
(5.14) (42.39) (41.47) 

Non-cortical 218 1873 1786 
(223.86) (1846.61) (1806.53) 

Total 226 1889 1848 

Numbers in the parenthesis are expected values 

Chi-square= 34.03 with 2 degrees of freedom 

Significance = 0.001 

Total 

89 

3877 

3966 
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The figure shows a sharp increase of mean weight for Class 

1 sites. This pattern may indicate that initial lithic 

artifact manufacturing processes were carried out at Class I 

sites or Class I sites represent major activity stations 

where primary production of lithic tools took place. The 

class II sites may be interpreted as secondary sites where 

lithic tools were probably retouched. The Class III sites 

have lightest flakes and this may be reflective of a flow 

pattern of lithic artifacts in the settlement system where 

once used lithic tools, which are brought from Class I or 

II sites, are retouched for another use at the Class III 

sites. 

The examination of ceramic and lithic collections pre

sented here is seen as potentially useful in indicating site 

class variability. It is, however, difficult to formulate 

more rigorous statements about the adaptive system which 

may have operated with the present ceramic and lithic data. 

Discussion. General indications from the examination 

of ceramic and lithic collections suggest that Class I sites 

were the most important settlements in the system, possibly 

representing long periods of occupation, and likely acted as 

centers of many sociocultural activities for th~ region. 

Artifactual data as well as site size suggest that the Class 

II sites were less important than the Class I sites but are 

interpreted to have been permanent settlements. Class III 

sites are probably short term or specialized activity stations. 
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The functional role of individ ual Class III sites is 

difficult to discern. One means of assessing proposed 

class III site variability is through the analysis of arti

facts from sites of various locations. 

Table 19 presents mean frequency of ceramics and lithic 

tools for Class III sites of various locations. The number 

of ceramics from the island sites is unusually high corn

pared to the average for Class III sites. A possible inter

pretation is that the island sites were occupied for a rela

tively longer period than other Class III sites because of 

their isolated situation. A probable functional activity 

performed at these sites was the exploitation of nearby 

riverine resources. Table 20 presents ceramic variation 

for the island sites and Table 21 gives lithic variation 

for these same sites; both are compared with other Class III 

sites. Apparent difference of artifact composition between 

the island sites and other Class III sites shown from these 

tables is that mean frequency of ceramics from the island 

sites is higher than that of the other Class III sites. 

Although the sample size of the island sites, five, is 

small, the differences of artifact composition may be con

sidered as a reflection of a different activity which in

volved the riverine resource exploitation. 

Sites located near shoals have a lower frequency of 

ceramics. Table 22 shows the less diversified ceramic types. 

This may be reflective of limited act i vity or a brief occu

pation of sites. Table 23 presents the lithic tool variation 
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for sites located near the shoals and shows a relatively 

high frequency of unifacial sidescrapers (1.82} compared to 

the other Class III sites (0.30). This data may be indica

tive of some special activity involving unifacial side

scrapers occurring at the sites near the shoals. 

Table 24 and 25 present ceramic and lithic variations 

for the shell midden sites. A comparison of ceramics be

tween shell midden sites and the other Class III sites re

veals that the shell midden sites have a higher percentage 

of Lamar Burnished Plain ceramics (5.75%) than the other 

Class III sites (1.15%). It can be speculated that the 

aboriginal population used more plain pottery at the shell 

midden for cooking shellfish. Lithic composition of shell 

midden sites differs little from that of the other Class III 

sites. 

An attempt has been made to examine ceramic and lithic 

variability between site classes. Resultant analysis indi

cates that there are patterned differences in ceramics and 

li thics bet-.:.veen site c l asses. These differences may be 

considered as reflections of differences in activities and 

adaptive strategies for each site class, even though it is 

difficult to depict the specific functional role of each 

site with the data at hand. 

Site Classes and Environme ntal Variabi l ity 

This section examines several environinental variables 

that are considered in this study as critical factors for 

site location . It is e xp e cted that an analysis of environ-
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mental variables will supplement the results of the analysis 

of cultural variables presented in the previous section. 

'The environmental variables utilized in this study are soil 

types, landforms and water resources. These variables are 

not mutually exclusive. Following sections provide a dis

cussion and analysis of each of these variables. 

Relationships Between Sites and Soil Types. The impor

tance of soil types as a determining factor for locating 

prehistoric sites has been emphasized in British archaeology 

(Grimes 1945; Wooldridge and Linton 1933) and the use of 

soil survey maps and the examination of soil types and their 

relationships to archaeological sites has been suggested. 

A recent trend in settlement study in the United States 

is the increasing awareness of the importance of soil types 

(Butzer 1964). Several studies have attempted to utilize 

soil types in explaining Mississippian settlement distribu

tion in the Southeast. It has been shown that soil types 

are a determining factor in Mississippian site location 

(Ward 1965), and it has been suggested that Mississippian 

sites are usually located on fine sandy loam or silty loam 

soils. This argument is based on the assumption that the 

primary subsistence base for the Mississippian period was 

horticultural with an emphasis on the production of maize, 

although the type of economy practiced during the Late Mis

sissippian period was a combination of food production and 

hunting/gathering economy (Fairbanks 1952: Griffin 1967; 
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Lorant 1946). 

For this study, the soil types surrounding each site 

were examined using available soil survey maps. The 149 

sites used in this study are located on 15 different soil 

types. These soil types were grouped into three categories 

according to soil grades as discussed in Chapter III. Th~se 

three groups are: fine sandy loam, clay loam and coarse 

sandy loam {Table 26). Figure 6 presents a proportional dis

tribution of three soil types in Morgan County. General 

soil maps of Greene and Putnam Counties are not available at 

the present. Several factors should be considered in select

ing soil types favored by the early agriculturalists. One 

relates to the effectiveness of prehistoric technology in 

working the soils. Another is the productiveness of soils, 

and a third is the accessibility and quantity of such soils. 

According to the above criteria, fine sandy loam {Group I) 

and clay loam (Group II) soils are considered the most favor

able soil types for maize agriculture using prehistoric tech

nology. While coarse sandy loam (Group III) soils are not, 

because of their low water capacity due to their coarse, 

sandy nature. Table 26 shows the average corn yield per 

acre for the soil groups without the use of fertilizer as 

21.07 bushels for fine sandy loam and 14.4 bushels for clay 

loam {Long 1922). These two soil type groups comprise 85.1 

percent of the soils in the study area. One hundred thirty

eight sites are located on these soil types. Only 11 sites 

are located on the unfavorable, coarse sandy loam soils. 
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~ Fine Scr.dy Loom 

0 Cloy Loom 

[J Coarse Sandy Loom 

Fig. 6 Distribution of soil types in morgan county 
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These three groups o~ soil types were coded for each 

site (Appendix Il, and a chi-square test was computed in 

order to test the.hypothesis that the Late Mississippian 

sites in the study area were purposefully located on soils 

favorable to maize agriculture. The chi-square formula 

used was: 

(0 - E) 2 

E 

where 0 is observed number of sites and E is expected num

ber of sites according to the percentage of soil types. 

Table 27 presents the results of the chi-square test. 

These results show that the hypothesis is supported. Al

though this soil variation reflects and supports the gen

eral contention that sites are located on the favorable 

soil types for maize agriculture, the resultant computation 

must be considered with some caution. One of the observed 

values is 0 which may affect the results. The resultant 

computation, however, still seems to be statistically sig

nificant without the computed chi-square value of the soil 

type of "others". 

When the figures in Table 28 are examined, it becomes 

clear that Class I and Class II sites tend to be located on 

favorable soil types (Group I and II). Only one Class II 

site is located on an unfavorable soil type {Group III). 

On the other hand, only one Class III site is located on 

the favorable soil type. The percentage of site distribu-
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tion by site classes and soil types implies a selective 

tendency by site class for the location of sites on soil 

types favorable to maize agriculture. 
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An alternative explanation given by Larson (1970) is 

that the complex cultural development of the Mississippian 

period in the Southeast was not due to maize agriculture, 

but resulted from "the appearance of social mechanisms that 

permitted the development of large sedentary communities 

that could carry out the production and distribution of 

resources from several rich ecological zones" (Larson 1970: 

25). According to Larson (1970), Mississippian sites are 

not distributed solely in response to the requirements of 

maize agriculture. 

Sites and Landforms. Landform is also a critical vari

able in the study of settlement pattern and has been con

sidered as one of the three major variables in settlement 

study by the Southwestern Anthropological Research Group 

(Plog and Hill 1971; SARG 1974}. 

The specific landforms affecting the location of Late 

Mississippian sites may be critical in understanding settle

ment pattern since topographic location is important in 

understanding man-land relationships. For the present study, 

it is hypothesized tha t Late Mississippian sites are located 

on particular landfor ms so as to minimize the effort required 

in exploiting particula r segments of the natural environment. 

In order to test this hypothesis, the landform of each site 
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location was examined using USGS Quadrangle maps and field 

observations. Late Miss i ssippian sites in the study area' are 

distributed across seven different landforms. The landforms 

of each site have been coded, a list of which can be found in 

Appendix I. Even though it has been discussed in Chapter III, 

it should be pointed out again that the paleo-landforms are 

assumed to be basically similar to present day landforms. 

Table 29 lists the number of sites associated with the seven 

different laLdforms. For the purpose of analysis, these 

seven landforms are lumped into two broad topographic cate

gories - upland and riverine. Upland comprises ridge tops 

and slopes, and riverine includes terrace, bluff, floodplain, 

levee ridge and river island. Figure 7 illustrates a schema

tic profile of these lan d forms. 

Small sites on the uplands, mainly ridge tops, were 

probably hunting, collecting or farming camps. A similar 

settlement configuration has been noted in the Allatoona 

Reservoir area of Georg i a, also in the piedmont. Here, many 

small sites of the Galt period, belonging to protohistoric 

and historic Cherokee, were found in the uplands (Caldwell 

n.d.). Sites on intermediate locations, such as slopes and 

terraces, may be advantageous because from this location the 

inhabitants could exploit resources at diverse loci with 

minimum cost in terms of time and energy. Small sites near 

the rive r, particularly near the shoals, a re assumed to be 

fishing camps. 
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To see if there was any patterned reference for locating 

sites of different site classes on particular landforms, a 

chi-square goodness of fit test was used. Table 30, the 

result of the computation, shows that a chi-square value of 

8.38 with two degrees of freedom is significant with a prob

ability less than the 0.02 level. This means that there is 

a preference of landform by site classes at the 98 percent 

level of statistical significance. The indications are that 

large sites tend to be located in the riverine landform cate

gories while small sites are on upland landforms. Class I 

and II sites located in the riverine topography probably 

exploited available farming land along the river bottom and 

utilized the river not only as a source for food but also as 

a means of communication. 

The chi-square statistic was also used to determine the 

association between landforms and artifact collections. 

Table 31 and Table 32 indicate that there are significant 

statistical differences in the ceramic and lithic composi

tions of sites on the two different landforms. 

The statistical analyses performed in this section so 

far indicate that sites are not randomly distributed on land

forms. It is suggested here that sites are located selec

tively on a landform according to their functional and prac

tical purposes so as to minimize effort while maximizing 

adaptive activities. 
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Table 29. Number of sites by landform. 

Landform Number of Sites 

Ridge Top 73 
Terrace 22 
Flood Plain 28 
Levee Ridge 2 
Island 9 
Slope 14 
Bluff 1 

Total 149 

Table 30. Contingency table of the frequency: Site classes 
by landform. 

Landform Class I Class II Class III 

Upland 1 13 71 
(5.13) (13.12) (65.60) 

Riverine 8 10 46 
(3.87) (9.88) (50.26) 

Total 9 23 117 

Numbers in the parenthesis are expected values 

Chi-Square = 8.38 with 2 degrees of freedom 
Significance = 0.0151 

Total 

85 

64 

149 
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.Table 31. Chi-square contingency table for ceramic by land

form 

Landform 
Pottery Type Upland Riverine 

3270 3013 
Lamar Plain (3344.29) (2938.71) 

Lamar Bold 536 316 
Incised (453.50) (398.50) 

Lamar Compli- 185 178 
cated Stamped (193.22) (169.78) 

Total 3991 3507 

Numbers in the parenthes i s are expected values 

Chi-square=36.37 with 2 degrees of freedom 

Significance=O.OOl 

Total 

6283 

852 

363 

7498 
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Table 32. Chi-square contingency table for lithic tool types 

by landforms 

Tool type Upland Riverine 

Projectile 104 187 
Point (100.61) (190.39) 

Biface 42 104 
(50.48) (95.52) 

Unifacial 25 103 
Sidescraper (44.25) (83.75) 

Bifacial 51 42 
Side scraper (32.15) (60.85) 

Endscraper 28 16 
(15.21) (28.79) 

Drill 1 23 
(8.30) (15.70) 

Total 251 475 

Numbers in the parenthesis are expected values 

Chi-square=58 . 27 with 5 degrees of freedom 

Significance=O.OOl 

Total 

291 

146 

128 

93 

44 

24 

726 
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Sites and Water Resou rces. Water resources in the study 

area are not as critical as in a desert or arid area since 

the annual average ~ainfall is in excess of 1210 milimeters 

and is well distributed throughout the year. Drainage sys

tems are spread over the entire area as discussed in Chapter 

III. Water resources were critical in influencing site lo

cation during prehistoric times. The Oconee River and its 

major tributaries provided sources of food such as fish and 

shellfish as well as a line of communication and transport 

during the Late Mississippian period. Water resources were 

also critical for crops planted early in the growing season. 

Evidence from the field survey indicates that the pre

historic population in the area utilized shellfish as one of 

their major food resources. Ethnographic data, on the other 

hand, indicates that fishing was another important seasonal 

subsistence activity (Harper 1958; Swanton 1946). A large 

scale farming practice was probably carried out in the river

ine landforms according to the early accounts (Adair 1930; 

Harper 1958; Swanton 1928a, l928b, 1946). Early descriptions 

of aboriginal people indicate that the rivers were important 

means for communication (Harper 1958; Hawkins 1848; Swanton 

1946). All of the above activities were related to the river 

or its tributaries, and these activity patterns were probably 

reflected in the location of sites. 

It can then be assumed that sites tended to be located 

near the river or its tributaries so as to minimize walking 

distance from sites to water resources. In this section, an 
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attempt is made to analyze the locational preferences of 

sites in terms of distance between sites and available 

water resources. For the purpose of the analysis, distance 

from each site to the nearest drainage was measured using 

USGS Quadrangle maps. Another important consideration in 

this analysis is the rank of each drainage in terms of its 

size. 

The rank ordering of a drainage network in this analy

sis employs Strahler's system (Strahler 1964). This numeri

cal system of stream channel typology is useful for quanti

fying stream networks within a basin for the purpose of 

testing the importance of the effects of particular types of 

streams on the distribution of prehistoric settlements. 

Recent archaeological literature also suggests the use of 

Strahler's stream ordering system for the locational analysis 

of archaeological data (P l og and Hill 1971; SARG 1974; Weide 

and Weide 1973). There is, however, a criticism of Strahler's 

system for its inaccuracy of categorization or estimation of 

the amounts of streamflow discharge per unit of time (Gray

bill 1975). This numerical system has been further criticized 

on the actual utility or applicability: "Given the errors 

associated with stream length representations on relatively 

fine scale maps, it can be suggested that the use of maps 

with scales of ca. 1:100,000 or greater for ordering purposes 

would be of dubious utility for all but the most general of 

purposes" (Graybill 1975:3). 
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This problem can be solved by us1ng a fine scale map, 

even though there are errors associated with stream length 

representations on fine scale maps. The present study uses 

USGS Quadrangle maps (7.5 minute topographic series; 1:24,000 

in scale) . This series of maps is based on aerial photo

graphs taken in 1971 and field checked in 1972. 

For the present studi, the procedure of the Strahler 

system of drainage ordering in the study area is defined as 

follows: Strating at the beginning of the drainage, each 

channel is given a rank of 1. Rank 1 channels usually rep

resent the dotted line or thin short line channels on the 

7 1/2' series map. Any stream that is formed by the conflu

ence of two or more tank 1 channels is labeled rank 2. Any 

stream formed by the confluence of two or more rank 2 chan

nels is labeled rank 3. Rank 3 channels usually represent 

major tributaries in the area. The Appalachee and Oconee 

rivers are labeled rank 4. The Oconee River, the major 

stream in the _study area, formed by the confluence of the 

Appalachee and Oconee rivers is labeled rank 5 (Fig. 8). 

The rank of each nearest drainage to a site can be found in 

Appendix I. 

Table 33 shows the number of sites by each drainage rank. 

An overall view of settlement relationship to streams indi

cates that 61 percent, or 91 sites, .are located near drain

ages of rank 3, 4 and 5. These are the major drainages in 

the area. There are 26.2 percent, or 39 sites, located near 

the intermediate, or rank 2, drainages. 
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Fig. 8. The numerical system of stream order 
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Table 33. Number of sites by drainage ranks 

Rank of Drainage No. of Sites Percentage 

1 39 26.2 
2 19 12.8 
3 16 10.7 
4 26 17.4 
5 49 32.9 

Total 149 100.0 

Distance between sites and drainages ranges from several 

meters to several thousand meters. As Table 34 indicates, 

75.2 percent, or 112 sites, are located within 300 meters of 

a drainage. There are 21.5 percent or 32 sites located be-

tween 300 meters and 600 meters of a drainage, while only 3.3 

percent or 5 sites are located greater than 600 meters from a 

drainage. In other words, 96.7 percent of total sites are 

located within 600 meters of a drainage. The average distance 

between the sites and a drainage is 195.5 meters. This im-

plies that the majority of sites are located near drainages so 

as to utilize their resources. It can be concluded, therefore, 

that Late Mississippian sites in the study area are located 

near water resources so that inhabitants of each site could 

make use of the nearest drainage in the various activities of 

their everyday lives without confronting any difficulties. 

It was observed during the sruvey that large sites tend 

to be located near the major drainages. This locational pref-

erence was quantified in order to detect any significant asso-

ciation between site classes and drainage ranks. The measure 
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The measure utilized in this computation was the contingency 

coe~ficient c. This method is discussed earlier in this 

chapter. 

Table 35 shows that the association between site classes 

and drainage ranks is C = 0.38. The chi-square value of 

24.723 with 8 degrees of freedom shows significance with a 

probability less than 0.0017 level. This means that major 

sites tended to be located near the major drainage at the 

98.3 percent level of statistical si~nificance. Even though 

one of the observed cell values was zero and several other 

observed cell values were low, the two variables are highly 

correlated. The consequence of this analysis indicates that 

large sites were purposefully located near the major drain

age during the Late Mississippian period, i.e., major ac

tivity centers of the Late Mississippian settl.ement system 

were located along the Oconee River or its major tributaries. 

It seems that an additional explanation is required con

cerming the different class site distributions along the 

different drainage ranks. Class I sites are located along 

the drainages of rank 3, 4 and 5. These drainages include 

the Oconee and Appalachee rivers, and other major creeks 

such as Richland, Sugar and Big Indian. These drainage sys

tems may have served as a source of food resources as well as 

a route for con~unication. Class III sites along the drain

ages o~ rank 1 and 2 were located on ridge tops and probably 

required fewer water resources. These include such sites as 
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hunting, collecting and farming camps. 

So far the evidence collected during the archaeological 

surveys in the study area indicates that Late Mississippian 

sites are located near water resources and that the major 

sites are located near the major drainages. 

Spatial Distribution of Sites 

The basic assumption of this study is that settlements 

are located in such a way as to minimize the effort expended 

in dealing with the natural and socio-cultural environments. 

This is based on the concept of "the principle of least 

effort" (Zipf 1949). In a previous section, an attempt was 

made to examine the re l ationship of sites to a set of quanti

fied natural environmental variables. In this section an 

attempt will be made to examine the re l ationship between 

sites during the Late Mississippian period with particular 

emphasis on the spatial distribution of sites. It is assumed 

that the spatial organization of a prehistoric society re

flects an attempt by the prehistoric population to use space 

efficiently in order to accomplish their tasks with least 

effort. To detect such patterning the following approaches 

are applied to the data: (1) average nearest-neighbor dis

tance analysis to test the relationship between site classes 

and the average nearest-neighbor distance; and (2) cluster 

analysis to examine the agglomeration of sites. 



149 

Average Nearest-Neighbor Distance Analysis. Han and 

his societ~ try to organize space efficiently in order to 

locate activities and use land in an efficient way. This 

might be expressed in terms of .the "mini-max" concept: 

first, maximizing the net utility of areas and places at 

minimum input, and secondly, maximizing the spatial inter

relations at minimum cost. If there is such an underlying 

concept in prehistoric settlement patterning there should 

be an inverse relationship between the number of sites of 

each class and the average n~arest-neighbor distance between 

sites of each class. This phenomenon can be hypothesized as: 

large sites are spaced further apart than smaller sites and 

the number of sites in each class is inversely proportional 

to the distance between those sites. 

For this analysis, sites were classified into three 

classes by the cluster analysis discussed in the previous 

section. This classification seems to correspond to site 

size: Class I sites being the largest sites, Class II sites 

the next largest sites and Class III sites the smallest 

sites. Class I sites should then be spaced further apart 

than Class II sites, and Class II sites should be spaced 

further apart than Class III sites. If the "mini-max" be

havior pattern is expressed in the Late Mississippian settle

ment system, the above relationship would be predicted to 

occur in these Late Mississippian sites. 
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The ~allowing analysis was used to test the above hypo-

thesis. All sites were located on USGS Quadrangle maps (7.5 

minute series) . and the location of each site was recorded 

using the Universal Transverse Mercator grid system (Appen-

dix I). The linear distance between each Class I site and 

its nearest Class I site was calculated. Similarily, the 

linear distance from each Class II site to its closest Class 

II site and the linear distance between Class III nearest 

neighbor sites were calculated. 

The mean of the series of linear distances for each 

class was obtained. Table 36 presents the resultant compu-

tations for the average nearest-neighbor distances for each 

class. 

Table 36. Average nearest-neighbor distance 

Class 

I 

II 

III 

No. of Sites 

9 

23 

117 

Average 
Distance (m) 

3926 

1926 

820 

The Spearman's rank-order correlation coefficient (rs) 

was performed to detect the existence of an inverse relation-

ship. I have used the statistic 

r = 1 -s 
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where di is the raw difference between rankings of numbers 

of sites and average distances, and N is the number of 

classes. Spearman's rs ranges from + 1 .0 for a perfect 

positive correlation to -1.0 for absolute negative correla-

tion. A Spearman's rank-order correlation coefficient of 

-1.0 significant at the 0.05 level was obtained from the 

following computation; · · 

6 ( 8) = -1.0 

Thus, the hypothesis that there is a significant inverse 

relationship between the number of sites in each class and 

the average nearest-neighbor distance between sites within 

each class is supported. The table also indicates the 

presence of the predicted inverse relationship between the 

site classes and the ave rage nearest-ne ighbor distances for 

each site class. 

As a consequence, this analysis shows that the Late 

Mississippian sites in the study area seem to reflect an 

efficient settlement distribution designed to cope with 

both the socio-cultural and natural environments. In other 

words, major center, i.e., Class I sites, are further apart 

than sites of other classes and this patterning of distri -

bution seems to be more advantageous because benefits would 

be evenly distribut ed between major centers and conflict 

between major centers would be reduced if not completely 

eliminated. 
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This inverse relationship of site class and the average 

nearest-neighbor distance indicates that the Late Mississip

pian population in the study area was efficiently adapted to 

their environment and, therefore, it may be said that sites 

are located on landforms in such a way as to combine maximum 

interests with a minimum of effort. 

Cluster Analysis. It is expected that economic and 

social activities of the Late Mississippian population could 

get maximum benefits through agglomeration of sites. If 

sites were located in an agglomerated fashion the total dis

tance that the prehistoric inhabitants of an area would need 

to travel would be greatly reduced, and joint acitivites or 

common goals of clustered homesteads , such as defense, could 

be achieved in the most efficient way. 

For the present study, an attempt was made to investi

gate the spatial distribution of sites in order to detect 

the agglomeration of these sites. The method employed in 

this analysis was cluster analysis using map coordinates as 

variables. These coordinates express the exact location of 

sites and are measured in meters using the Universal Trans

verse Mercator system. 

The computational method used for this analysis is 

Ward's method (Anderberg 1973). This particular method has 

already been discussed earlier in this chapter. The coordi

nates of each site were utilized as variables for this analy

sis. This cluste~ analysis provides an objective grouping 
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of sites in terms of their location. 

Figure 9 presen~s a dendrogram of the results of the 

cluster analysis. An examination of this dendrogram indi

cates that a 4 cluster solution appears best. The number 

of sites in each cluster are: cluster I, 22 sites, cluster 

II, 43 sites, cluster III, 34 sites, and cluster IV, 50 

sites. This suggests that the Late Mississippian sites in 

the study area are agglomerated into 4 clusters (Fig. 10). 

An examination of Figure 10 shows that sites are agglomer

ated along the river system and that there are spatial gaps 

between the clusters. These clusters of sites reflect an 

agglomeration possibly based on social, economic and geo

graphic considerations. Not only does agglomeration of 

sites reduce the total distance travelled, satisfying a geo

graphic goal, it also makes possible the satisfaction of 

socio-economic goals with least effort. The benefits of 

agglomerating individual sites into clusters are probably 

related to socio-economic and geographic efficiency. It can 

be said from this analysis that the agglomerations shown in 

Figure 10 reflect probable social and/or economic units 

operant during the Late Mississippian period. 

If these four clusters are probable settlement units, 

there should also be an inverse relationship between the 

number of sites of each class and the average nearest-neigh

bor distance between sites of each class within each cluster. 

Examination of Table 37 indicates that such an inverse 
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relationship does exist between the number of sites and the 

average nearest~neighbor distance between sites within each 

class by clusters. Class I sites ~1ere excluded in the compu

tation because the number of Class I sites in each cluster 

is so small that the results of the analysis might be meaning

less. Although the present analysis implies that during the 

Late Mississippian period there could have been four autono

mous settlement units operant in the study area, the results 

of the average nearest-neighbor distance and cluster analysis 

must be considered with some caution. As Figure 10 shows, 

both cluster I and cluster IV seem to represent only portions 

of total settlement units. Examination of Table 38 indicates 

that the average nearest-neighbor distances oE cluster I and 

cluster IV are unusual and this is probably due to their 

being incomplete clusters. On the other hand, Cluster II and 

Cluster III based on the analysis may be considered as com

plete, discrete settlement units. Other problems involved 

in the present analysis are sampling error and lack of dis

tinct physiographic boundaries. 

It is evident from the result of the present analysis 

that arbitrary archaeological survey boundaries which do not 

coincide with cultural or natural boundaries influence the 

results of settlement pattern analysis. Settlement units 

near the margins of the study area may be truncated by the 

arbitrarily defined boundaries, while settlement units nearer 

the center of the study area have a higher probability of 

representing intact cultural and natural units. 
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Even though such problems exist, the results of the 

average nearest-neighbor distance and the cluster analysis 

provide some information on the patterning of the Late Mis

sissippian settlement system in the area: (1) the number of 

sites in each class is inversely proportional to the distance 

between those sites; (2) the sites are agglomerated into four 

units which are considered to have acted as autonomous units 

on, at least, some socio-economic levels; (3) aspects of the 

adaptation of the area's of Late Missis s ippian population to 

their socio-cultural surroundings in terms of spatial organi

zation, i.e., the sites tend to be located so as to maintain 

an equilibrium between s i tes and to maximize benefits with 

least effort is demonstrated. 

In summary, site classes , the basic analytical units in 

this research, are grouped into the three classes according 

to site size and artifactual content through the use of a 

cluster analysis. The result of this cluster analysis sug

gests that a hierarchical arrangement of Lamar phase sites 

existed in the area. An examination of the ceramic and 

lithic variability seems to indicate that the differences in 

ceramics and lithics existing betwe en site classes may be 

considered as reflections of the differences in activities 

and adaptive strategies f or each site class. 

An analysis of site location to its environmental varia

tion shows that each level of the site h i erarchy, i.e., each 

site class, is associated with a different set of quantified 
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environmental variables. This can be summed up in terms of 

locational preferences: most sites tend to be located on 

soil types favorable for farming; large sites tend to be 

located on the riverine landforms and small sites (Class III 

sites) on upland landforms; most sites tend to be located 

near drainages, with larger sites (Class I sites) located 

along the major drainages .. 

The optimization of site location is also evidenced by 

the spatial organization of Late Mississippian settlements 

in that sites are distributed so as to use space efficiently. 

It appears that the distribution of Late Mississippian sites 

is not random. Sites were located with regard to particular 

sets of resources (man-land) and relationships between sites 

(man-man) so as to adapt to the socio-cultural and natural 

environments. Thus, Late Mississippian sites in the area are 

located according to the needs of survival within the concept 

of maximizing profits and minimizing effort. 



CHAPTER VII 

CONCLUSION 

The first section of this chapter presents a brief 

summary of a Late Mississippian settlement pattern analysis. 

The succeeding section provides a discussion of the results 

of the analysis and includes a comparison of the resultant 

prehistoric settlement phenomena in the study area with 

other studies related to Mississippian settlement. · This 

comparison is extended to include ethnographic descriptions. 

The final section of this chapter provides a conclusion, an 

inference statement and suggestions for future research on 

Mississippian settlement pattern study. 

Summary 

This study was designed to investigate the Late Missis

sippian settlement pattern in terms of the adaptation of the 

prehistoric population in the study area to their natural 

and socio-cultural environments. 

At the initial stage of the analysis a three level site 

hierarchy was developed based on archaeological data. Each 

hierarchical level was used throughout the study as an an

alytical unit. Class I sites, the largest sites are con

sidered to be the foci of many, if not most, of the socio-

160 
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cultural activities of t he area. The Cl ass II sites are 

best described as year-round settlements. The Class III 

sites are seen as small, temporary resource exploitation 

camps. Examination of the ceramic and lithic variability 

between site classes indicates that there are patterned 

differences in ceramic and lithic compositions across the 

site classes. These differences are considered reflections 

of differences in the various activities and adaptive strati

gies for each site class. It is suggested that artifactual 

content and site size are important indicators of the nature 

of socio-cultural activities occurring at sites as well as 

a site's position in the overall regional settlement system. 

The present analysis demonstrates that certain generali

ties exist in terms of site location in relation to sets of 

quantified environmental variables: most sites were located 

on soil types favorable for farming; sites tended to be lo

cated near drainages; and large sites tended to be located 

on the riverine landforms and along the major drainages. 

The analysis indicates that variability in site location 

does exist and that this variability is related to a site's 

position in the proposed hierarchy. It also appears that 

the site classes do demonstrate variability in relation to 

certain environmental variables and it has been suggested 

That this variation reflects the function of the site in 

the total settlement pattern. 

An examination of the spatial relationships between 

sites revealed several patterns supportive of the proposed 



162 

hierarchical arrangement: (1) large sites were spaced fur

ther apart than smaller sites and the number of sites in 

each class is inversely proportional to the distance between 

those sites; (2) sites tended to be agglomerated; and (3) 

sites tended to be located so as to maintain locational 

equilibrium. 

The analysis of th~· spatial distribution of sites also 

suggested that in the research area, four possible autono

mous socio-economic systems might have been operant during 

the Late Mississippian period. 

Discussion 

This section provides a comparison between the results 

of this analysis and that of other studies related to Mis

sissippian settlement. Ethnographic accounts of early 

historic settlements are also included. In Chapter V, three 

levels of settlements were defined according to the early 

ethnographic descriptions. These are town, village and 

temporary camp. Of these, towns contained mounds and/or 

public buildings where the important persons lived. Villages 

were sedentary permanent farming settlements, and temporary 

camps were considered to be specialized resource exploita

tion stations. 

These three levels of settlement observed by the early 

explorers seem to correspond to the proposed three level 

hierarchy of Late Mississippian sites: Class I sites would 

be equivalent to towns , Class II to villages and Class III 

to temporary camps. 
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It can then be considered that the Class I sites repre

sent the socio-economic and political centers for their sur

rounding area. The Cla~s II sites are considered to be 

sedentary farming villages, probably consisting of several 

to more than 20 houses. These sites were closely related to 

Class I sites in terms of socio-economic and political sub

ordination. Class III sites are seen as temporary camps. 

Small groups consisting of a small number of people, probably 

a family or certain members from each family, dispersed from 

Class I and II sites to Class III sites for resource exploi

tation. The types of settlement described in the ethno

graphic accounts conform to the Late Miss i ssippian settle

ment system as demonstrated by the archae ological data from 

the study area. 

Recent studies on Mississippian settlement systems 

analysis should provide comparative ins i ght for the present 

research. These studies include Peebles (1971), Winters 

(1967) and Sears (1968). Peebles' data on the Moundville 

settlement pattern involve s three levels of settlement: a 

regional center, secondary ceremonial centers and villages. 

It would seem that the Class I sites of the present analysis 

correspond to Peebles' secondary ceremonial centers and 

Class II sites to this villages. 

Sears has presented a three level hierarchy of sites 

for the Southeas t in general. These are : major ceremonial 

structures, minor ceremonial structures and dwellings. The 

three level hierarchy of sites established by Sears is 
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identical to that of Peebles. It appears that Class I sites 

in Piedmont Georgia correspond to Sears' minor ceremonial 

structures and Class II sites to dwellings. 

Winters (1967) proposes that the Mississippian settle

ment system along the Wabash River involves a central politi

cal and religious center with platform mounds, dispersed 

farmsteads and temporary camps for resource exploitation. 

The settlement system demonstrated by Winters is the most 

similar of the three studies to the hierarchy of sites es

tablished for Late Mississippian settlement in Piedmont 

Georgia. This three level hierarchy of settlement repre

sents the patternings most often encountered in early his

toric accounts. There is no evidence that regional centers 

such as those at Moundv i lle and Etowah existed in the study 

area. 

This study presents a comparison of the settlement 

system which offers a clear illustration of the hierarchi

cal settlement system operant in Piedmont Georgia during 

the Late Mississippian period. 

Conclusion 

The present settlement analysis has focused on the Late 

Mississippian period, i.e., the Lamar phase. Previous re 

search on this phase though abundant has been limited in 

scope to ceramic analysis. The approach used in this study 

is different from previ ous ones in that it has been directed 

at analyzing the L~1ar phase settlement pattern within an 
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ecological frame of reference. 

The results of this study suggest that Lamar phase 

sites were located with regard to particular sets of re-

sources. This study also suggests that the spatial organi-

zation of the Late Mississippian society in the research 

area was the outcome of the prehistoric population's attempt 

to use space efficiently in order to accomplish their adap-

tative tasks with least effort. In general, there tends to 

be a selection for site location where the potential for 

resource utilization and spatial organization w~re optimized. 

One ethnographic account tends to support this trend of site 

location in terms of "least labor" {Jones 1883:6). 

The optimization of site location is probably true in 

order for all human groups to survive. Survival through 

struggle--struggle not only between human beings but also 

with the natural surroundings--requires such an optimization 

of location of sites. 

The patterns of settlement suggested by this study have 

been used in e xplaining why sites were located where they 

were and to develop a stochastic model for the location of 

sites. From the regularities and patterns in settlement 

that are discussed, it may be seen that settlement reflects 

an adjustme nt to patterns of activities carried out at par-

ticular environmental loci. It is understood among modern 

social scientists that there is a recognized and predictable 

pattern in some forms of modern human behavior. It can also 
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be said from this analysis that there was a predictable 

pattern of prehistoric behavior which was reflected in the 

settlement pattern. 

Inference. It is possible to abstract the Late Mis

sissippian subsistence pattern in terms of the annual eco

logical cycle of exploitation based on the available environ

mental and ethnographic information presented in Chapter V. 

Figure 11 presents the proposed model of the annual ecologi

cal cycle which complements the analysis of settlement pat

tern presented in Chapter VI. This model illustrates the 

interrelationship between farming and the seasonal exploita

tion of natural resources in the subsistence cycle. The 

subsistence cycle, combined with its interrelationships with 

other segments of the cultural system, served to maintain and 

perpetuate the population of the Late Mississippian period. 

Whether the intensive agricultural practices and abun

dant natural resources led to population growth, evidenced 

by large sites and an increased number of sites when com

pared to the previous Etowah phase, or whether increasing 

population pressures led to cultivation of new land is a 

problem that cannot be solved using the present data. It 

can be stated with reasonable confidence, using the present 

study and ethnographic information, that throughout the 

study area the Late Mississippian population tended to be 

distributed along the landscape according to the available 

energy sources. 
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The combined use of cluster analysis and the average 

nearest-neighbor distance analysis indicates that four 

possible socio-economic systems existed in the area. Each 

system is probably a self-supported and discrete unit in 

terms of socio-economic level. In addition to Class I sites, 

each system contains Class II and III sites in a socio

economic sphere. This whole system of the Late Mississip

pian period in Piedmont Georgia may have been only a portion 

of a higher socio-political and religious unit. It so, then 

these four systems are probably areal centers subordinate to 

a higher regional center. 

Suggestions for Future Research. The present research 

was conducted utilizing both archaeological and natural en

vironmental data, but other types of data were not consid

ered by this study. This additional data includes the 

faunal and floral remains from sites which could be related 

to the seasonality of site occupation. The proposed hier

archy of sites and the four discrete settlement systems are 

tentative. Further ceramic and lithic artifact analysis 

may provide conclusive evidence for hierarchical and func

tional differences between sites of the same and different 

classes. It is necessary to conduct test excavations at 

several sites of each class of the proposed hierarchy in 

order to obtain data necessary in understanding the function 

of each class of sites as a part of an adaptive unit within 

the settlement system. 
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The sudden increase in the number of the Lamar phase 

sites compared to the number of sites of the preceeding 

Etowah phase is another problem to be considered in future 

research. This problem, together with the suggestions out

lined above, requires a great amount of time, but it is 

necessary in order to investigate Mississippian cultural 

adaptation and its change through time in Piedmont Georgia. 

Toward that prospect, the results of the present study 

provide an initial effort toward the long-awaited but neces

sary pursuit of the problem of the Mississippian adaptive 

system. 



APPENDIX I 

ENVIRONl1ENTAL DATA 

Appendix I presents various site unit and environmental 

data. The following pages present the code used for this 

data. The categories presented below are fully discussed 

in various sections of the text. 

Column A: 

This column lists the site designations as recorded in 

the county files at the Laboratory of Archaeology, Depart

ment of Anthropology, the University of Georgia. 

Column B: 

The numbers in this column refer to the nature of the 

sites. 

1 - Mound 

2 - Shell midden 

3 - Rock shelter 

4 - Surface 

5 - Buried 

6 - Surface and buried 

170 
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Column C: 

The numbers in this column refer to the topography of 

site locations. 

Column E: 

1 - Ridge top 

2 - Terrace 

3 - Flood plain_ 

4 - Levee ridge 

5 - Island 

6 Slope 

This column presents the shortest vertical distance 

from a site to the nearest drainage. Distances are given in 

meters. 

Column F: 

This column present s the areal size of sites in m2 • 

Column G: 

The numbers in this column refer to the soil types upon 

which sites are located. Discussion of these soil types are 

presented in Chapters III and VI. 

Column H: 

1 - Fine Sandy Loam 

2 - Silty or Sandy Clay Loam 

3 - Coarse Sandy Loam 

The numbers (1-6) in this column refer to the present 

condition of sites. 
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Column I: 

The numbers in this column indicate site class member

ship. Discussion of these site classes is presented in 

Chapter VI. 

Column J: 

1 - Class I 

2 Class II 

3 - Class III 

This column presents elevation of site locations. Ele

vations are given in meters. 

Column K: 

This column presents the Universal Transverse !1er cator 

north reading for each site. 

Column L: 

This column presents the Universal Transve rse Mercator 

east reading for each site. 
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APPENDIX II 

ARTIFACT COLLECTIONS 

The following pages list artifact collections for each 

of the Late Mississippian 'sites used in this research. Arti

fact collections listed below comprise ceramics and lithics. 

Items numberd 1 through 57 in the first column refer to 

artifact categories in accordance with the following list. 

It should be noted that not all artifact categories listed 

below have been utilized in analyses. Categories not used 

include 12 - 32, 43 and 54 - 57. They are included here to 

provide in f ormation on the total inventory of artifact col

lections from all site s. 

Site designations are listed across the top of each 

page. Counts of artifac t s are listed be l ow site designations 

in accordance with the categories listed in column 1. 

1 - Ocmulgee Field Incised 

2 - Ocmulgee Brushed 

· 3 - Lamar Cross Hatched 

4 - Lamar Complica t ed Stamped 

5 - Lamar Bold Incised 

6 - Lamar Plain 

7 - Lamar Burnished 

8 - Lamar Line Blocked 
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9 - Lamar Cor n Cob Marked 

10 - Lamar Puncta ted 

11. - Lamar Pinched 

12 - Residual decorated 

13 - Residual plain 

14 - Disc 

15 - Other ceramic object 

16 - Savannah Complicated Stamped 

17 - Etowah Complicated Stamped 

18 - Etowah Red Film 

19 Etowah Plain 

20 - Etowah Check Stampe d 

21 Etowah I ncised 

22 - Woodstock Complicated Stamped 

23- Napier Comp1i c a ted .Stamped 

24 - Swift Cr eek Complicated Stampe d 

25 - Cartersville Check Stamped 

26 - Cartersville Linear Check St amped 

27 - Cartersville Simple Stamped 

28 - Cartersville Plain 

29 - Dunlap Fabric Marked 

30 - Stallings Island Punctated 

31 - Swift Creek Plain 

32 - Fiber tempered 

33 - Quartz debitage flake 

34 - Quartz debitage core 
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179 

GE 4 GE ; GE 10 GE 3] ~E 34- GE 35 G: 52 GE 57 Gl: 59 Gc 62 GC: 63 GE 64 

1 1 l 0 0 0 z 3 l 0 v 32 25 
z 0 0 0 0 0 0 0 0 0 0 0 0 
3 0 0 0 0 0 0 c 0 0 0 0 0 
4 36 9 z 0 l 0 6 l 0 0 0 0 
5 13 l3 11 2 l 10 l 0 l 4 0 0 
6 176 100 1 66 2 114 0 0 0 35 0 0 
7 c 0 0 0 0 0 0 0 0 0 0 0 
8 0 l 0 0 0 0 0 0 0 0 0 0 
9 0 1 0 0 0 0 0 0 0 0 0 0 

10 l 0 7 1 l 1 0 0 0 0 0 c 
11 0 0 1 0 0 l 0 0 0 0 0 0 
H 26 1 175 2 ; 10 0 0 17 2 24 0 
13 c 0 1120 14 0 0 0 21 132 c 299 lb4 
14 z 0 3 0 J 0 c 0 0 0 0 (i 

15 0 2 1 0 v 0 91 J 0 l 0 c. 
16 0 0 0 0 0 0 0 0 0 J 0 0 
17 0 0 10 0 0 0 0 0 0 0 0 0 
18 0 0 0 :J 0 0 0 0 0 c 0 0 
19 0 0 0 0 0 0 (i 0 0 c 0 0 
20 0 0 0 0 0 0 0 0 0 0 0 0 
21 0 0 0 0 0 0 0 0 0 c 0 v 
22 0 0 0 0 (i 0 0 0 0 0 0 0 
23 0 0 1 0 0 0 0 0 0 0 0 0 
Zit 0 0 7 ,) 0 0 (l 0 1.1 0 0 0 
25 0 0 4 0 0 0 () 0 0 1 0 0 
26 G 0 5 0 0 0 0 0 0 c 0 0 
27 0 ;) 11 0 0 0 0 0 3 0 1 (j 

28 0 0 5 0 0 0 c 0 0 0 0 c 
29 0 ;) 1 0 0 0 0 0 0 G 0 0 
30 0 0 1 0 0 0 0 0 0 0 0 0 
31 0 0 5 J ,) 0 0 0 0 c 0 0 
32 0 0 0 0 0 0 0 0 0 0 0 0 
33 0 0 457 30 74 0 0 0 0 0 0 c 
34 0 0 0 0 0 0 0 0 0 0 0 c 
35 (i 0 170 13 1:) l 0 0 0 c 0 0 
36 4 0 5 6 0 0 l 0 0 0 1 1 
37 c 4 0 1 J 0 0 0 0 0 0 0 
38 (i c 0 0 0 0 0 0 0 o · 0 c 
39 0 7 0 0 0 0 0 4 0 0 0 0 
.c,o 0 0 17 0 0 0 0 0 0 0 0 lO 
41 C· 0 13 1 1 0 0 0 0 0 1 0 
42 1-. 6 11 4 1 0 l 2 3 c 2 3 
43 t5 2 0 0 0 0 0 0 0 0 0 (• 

44 0 0 171 ·0 ' 0 0 0 0 c 0 G 
45 0 u 0 0 0 0 0 0 0 c 0 0 
45 0 c 9 2 0 0 0 0 0 0 0 0 
47 0 0 0 0 0 0 0 0 7 0 0 0 
48 0 0 0 0 0 0 () 0 l c 0 0 
49 c c 2. 0 0 0 0 0 0 J 0 0 
50 0 0 2 0 J 0 0 J 0 c 0 0 
51 0 0 2 0 0 0 0 0 0 0 0 2 
52 1 0 4 0 0 0 0 0 0 0 0 0 
53 0 0 1 0 0 0 0 0 1 0 0 4 
54 0 0 0 0 0 0 0 0 0 0 0 0 
55 c 0 3 0 0 0 0 0 0 l 0 0 
56 0 0 19 0 0 0 0 0 0 0 0 " 57 0 0 q 0 0 0 0 0 4 0 0 0 



180 

GE tl3 GE 67 GE 69 GE 70 GE 71 Gc 72 GE 74 GE 77 G~ !: c:.o GE 53 GE 6:. Gf: es 

1 4 3 q 0\ 4e 17 l 2 7 0 0 0 0 
z v 0 0 0 J 0 0 J 0 0 u 0 
3 0 0 0 0 0 J 0 l) 0 0 0 0 
4 0 0 0 0 0 0 0 0 0 0 0 0 
5 0 3 0 2 0 J 0 0 z 2 0 1 
6 0 0 0 8 0 0 0 :) 10 0 1S 17 
7 0 0 0 0 0 0 :> 0 0 0 0 0 
8 0 0 0 0 "0 0 0 0 0 0 0 0 
q 0 0 0 0 0 0 0 ;) 0 0 0 v 

10 0 (i 0 0 ;) 0 4 0 0 0 0 0 
ll 0 0 0 0 0 i) 1 0 0 0 i) 0 
12 1 z 2 0 3 0 0 0 0 4 0 0 
13 45 102 69 0 105 229 53 e~ 0 26 0 0 
14 0 0 0 0 0 l c 0 0 0 0 0 
15 0 0 0 (t ,} J 0 J 0 0 0 0 
16 v Q 0 0 0 0 0 J 0 0 0 c 
17 0 0 0 0 0 .J i) 0 0 c 0 0 
18 0 0 0 0 0 0 i) 0 0 0 0 0 
H 0 c 0 0 J 0 0 0 0 0 0 0 
zo 0 0 0 0 c ;) 0 0 0 0 \) 0 
21 0 0 0 0 J J 0 0 0 0 0 0 
22 0 0 0 0 0 0 0 0 0 0 0 0 
23 c 0 0 0 l 0 0 c 0 0 0 0 
24 v 0 0 0 0 3 0 j 0 0 0 0 
25 0 0 0 c J 0 0 0 0 0 0 0 
26 0 0 0 0 1 v c 0 c 0 J c 
27 0 0 0 0 7 5 0 ;) 0 0 0 0 
28 0 0 0 0 2 0 0 0 0 0 0 0 
29 0 0 0 0 0 J 0 c 0 0 0 0 
30 0 0 0 0 0 J 0 0 0 0 0 0 
31 0 c 0 0 J 0 J 0 0 0 0 0 
32 0 0 0 0 0 J 0 0 0 0 0 c 
33 0 0 0 c 0 J 0 0 2 4 0 l 
34 0 0 0 0 0 0 0 0 0 c 0 0 
35 0 0 0 0 0 J 0 0 0 0 0 0 
36 0 l 0 0 l 0 1 0 1 0 0 0 
37 0 0 0 c J 0 J 0 0 0 0 0 
38 0 0 0 c 0 0 1 6 0 0 0 0 
39 2 0 0 0 v 2 0 0 0 0 0 0 
40 2 0 0 0 27 0 0 6 0 0 9 0 
41 0 0 7 0 0 0 0 0 0 (: 0 0 
42 2 3 0 2 17 2 3 6 0 0 5 0 
43 0 0 0 0 0 0 J 0 0 0 0 J 
44 0 a 0 0 0 J 0 v 0 0 0 l 
45 0 0 0 li J 0 0 0 0 0 0 0 
46 0 c 0 0 0 J 0 0 0 c 0 0 
47 0 1 0 0 0 0 0 0 0 0 0 0 
48 0 0 0 0 0 0 0 0 0 0 0 0 
49 c c 0 c 0 0 0 J 0 0 0 0 
50 0 0 0 c u z c J 0 c 0 0 
51 0 0 0 0 0 0 0 0 0 0 0 c 
52 0 0 0 0 0 0 0 0 0 0 0 0 
53 0 0 0 0 0 2 0 0 0 l 0 0 
54 0 0 0 0 0 0 0 0 0 0 0 0 
55 0 0 0 G 0 J 0 0 0 0 0 c 
56 0 0 0 0 0 J 0 J 0 1 0 0 
57 0 0 l 0 0 3 1 0 0 0 \) 0 



35 Quartz debitage angula r 

36 - Quartz biface 

37 - Quartz drill 

38 Quartz end scraper 

39 Quartz side scraper 

40 - Quartz retouched flake 

41 - Quartz utilized flake 

42 - Quartz projectile point 

43 Daub 

44 - Chert debitage flake 

45 - Chert debitage core 

46 - Chert debitage angular 

47 - Chert biface 

48 - Chert dri l l 

49 - Chert end s crape r 

50 - Chert side scraper 

51 - Chert retouched flake 

52 - Chert utilized flake 

53 - Chert projectile point 

54 - Unknown li t hic object 

55 - Steatite object 

56 - Rhylite object 

57 - Other lithic object 

178 
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GE 86 GE e7 GE &-1 (,E 91 GE 92 GE 93 GE <75 Gf: 96 GE 99 G£ 100 GU02 GE 1C3 

1 0 0 () 0 0 l 0 2 2 0 0 0 
2 i) 0 0 i) ~ 0 0 0 0 0 0 0 
3 0 0 0 .) .) 0 0 0 ,) 0 0 c 
4 0 0 67 ') 0 0 0 0 0 0 13 :> 
5 1 2 ,3 16 2 6 1 .. 8 2 0 4 
6 0 0 223 () 0 0 0 0 0 0 63 0 
7 0 0 .o .) 0 J 0 0 0 0 0 0 
8 0 0 J 0 0 0 0 0 0 0 0 0 
q 0 0 0 J 0 0 0 0 0 0 0 0 

10 0 0 J J c J 0 0 0 0 0 0 
11 0 0 0 0 0 0 0 0 0 0 0 0 
12 0 1 :i3 J J ~ 0 v 3 0 2 4 
13 43 10 290 13 o 15 s ; 10 ~3 162 3) 0 34 
14 0 0 2 J 1 J 0 0 0 0 0 0 
15 0 c c J 0 J 0 0 0 0 0 0 
16 () 0 ,j J .) 0 0 0 0 o- 0 c.. 
17 0 0 J 0 0 0 0 0 .) 0 0 0 
13 0 0 0 J 0 0 0 0 0 0 0 :> 
19 0 0 0 0 0 0 0 0 0 0 0 0 
~0 0 0 0 0 .) 0 0 0 0 0 0 \) 

21 0 0 J J J J 0 0 0 0 0 0 
22 0 0 J J .) .) 0 0 0 0 0 0 
23 0 c J 3 0 0 0 c () 0 0 0 
24 0 0 0 J 2 0 0 0 0 0 0 0 
25 0 0 0 I) 0 0 0 0 0 0 0 0 
~6 .) 0 0 J J 0 0 0 0 l 0 (i 

27 0 0 0 7 0 .) 0 0 0 c 5 0 
26 0 0 0 ') 0 .) 0 0 0 0 l 0 
29 0 () 0 0 J 0 0 0 0 0 0 0 
30 0 0 0 i) J 0 0 0 0 0 0 0 
31 0 0 J 0 0 J 0 0 0 0 0 c 
32 0 0 0 0 0 0 0 0 0 0 0 0 
33 3 0 0 J 0 0 0 (j 0 0 13 0 
34 0 c 0 J 0 J 0 0 0 0 0 c 
35 0 0 0 J 0 0 0 0 () 0 10 c 
36 0 0 J .) 0 0 0 0 0 0 l 0 
37 0 0 0 0 0 J 0 0 0 1 0 0 
3'3 0 0 J 0 J 0 0 0 0 0 0 0 
39 0 0 c J 0 v 0 0 iJ 0 0 0 
40 0 c 0 J 0 0 0 3 0 0 .) c 
41 0 J 0 J 0 0 6 0 J () 1 0 
42 0 0 0 J 1 0 0 2 0 0 2 c 
43 0 0 0 J 0 () 0 0 0 0 0 0 
44 0 (i 0 •J J 0 0 0 0 0 1 2 
45 0 0 0 J 0 J 0 0 0 0 0 0 
46 0 0 0 0 0 0 0 0 0 0 0 0 
47 0 0 0 2 0 0 0 1 0 0 0 0 
48 0 0 0 0 0 0 0 0 0 0 0 0 
49 0 0 0 0 0 i) 0 0 0 0 0 c 
50 0 c 0 0 0 0 0 0 0 0 0 0 
51 0 c 0 J 0 () 0 0 0 0 0 c 
52 0 0 0 0 0 0 0 G 0 0 1 0 
53 0 0 oJ ! 0 0 0 0 0 1 0 0 
54 0 0 0 0 0 0 0 0 0 0 0 0 
55 0 0 0 0 J 0 0 0 0 0 0 0 
56 0 0 J J J 0 oJ 0 0 0 0 Q 

57 0 c v •J 1 0 0 0 0 0 0 ( 
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GH04 GElJS GE106 GE109 G!: 112 Gl:l15 GE 11 7 GEll tl GE12J GE 121 GE122 G: 12 4 

1 7 2 :, 0 J 1 v J 0 0 0 J 
2 0 0 0 J 0 0 0 0 0 0 0 0 
3 0 0 I) 0 0 0 0 0 0 c J 0 
4 0 0 0 J 0 0 0 0 0 0 0 ·J 
5 0 J 0 3 2 0 1 2 2 1 u 2 
6 c J 0 \) 0 0 16 0 8 23 10 ) 

7 \) 0 0 0 0 0 0 0 0 3 I) 0 
8 0 J 0 0 0 0 0 0 0 0 0 ;) 

9 J I) 0 0 0 0 0 0 0 c 0 0 
10 c J :) 0 0 • 0 0 0 0 0 2 v 
11 0 0 0 0 0 0 0 0 0 1 0 ) 

12 3 .) 3 0 2 3 i) 1 1 i) 0 ~ 
13 6:i 3:i 56 17 14 15 0 10 0 0 0 1:5 
14 J 0 ) I) 0 0 0 0 0 0 0 ·::l 
15 :) .) J J 0 c 0 0 0 0 ; 0 
16 ;) 0 0 0 0 0 0 0 0 c u J 
17 \) 0 J 0 0 0 0 0 0 0 ;) .) 

13 c J v 0 0 0 0 0 0 0 0 .) 

19 0 J ·) 0 0 0 0 0 0 0 1.) J 
20 J \) J J 0 0 0 0 0 0 ) J 
21 u .) ) 0 0 0 0 0 0 0 ·J 0 
22 0 J 0 J 0 0 0 0 0 0 .j ) 

23 0 J 0 0 0 0 0 0 J 0 J I) 

24 (j J 0 0 0 0 0 0 0 0 0 J 
25 0 J J 0 0 0 0 0 0 0 0 \) 

26 J 0 ) 0 J \) 0 0 0 0 J 0 
27 0 J 0 0 0 0 0 0 0 c 0 ) 

28 ..1 J 0 0 0 0 0 0 0 c 0 ) 

29 0 J 0 0 0 c 0 (i 0 0 J J 
30 0 J J 0 0 0 0 0 0 J v J 
31 J 0 0 J 0 0 0 0 0 0 0 J 
32 J 0 ::l ) 0 0 0 0 0 0 J J 
33 0 J 0 J 0 0 () 0 0 J 0 ~ 

34 J J 0 J 0 0 0 0 0 0 0 0 
35 0 J 0 0 0 c J 0 0 0 0 J 
36 c 0 1 0 0 0 0 0 0 0 0 0 
37 J J 0 0 0 0 0 i) 0 0 0 J 
3~ ) 0 J 0 0 0 0 c 1 0 ) 1 
3Q 0 J 0 J 0 0 0 0 0 0 0 J 
40 7 6 0 0 0 0 0 0 0 {) c J 
41 0 J 0 0 0 0 0 0 0 0 0 J 
42 2 l i) 0 0 0 0 0 0 0 2 0 
43 0 0 0 0 0 0 0 0 0 c 0 0 
44 j J ·J 0 0 1 0 0 1 0 J 2 
45 0 J c 0 0 0 0 0 0 c 0 J 
46 J ·) l) 0 0 0 i) 0 0 0 J 0 
47 0 J 0 0 0 0 0 0 0 0 0 J 
48 \) 0 0 0 0 0 0 0 0 0 0 0 
49 0 0 J 0 0 0 0 0 0 0 J 0 
50 J 0 0 0 0 0 0 0 o · 0 J v 
51 3 ~ 0 J 0 0 0 0 0 0 ;j J 
52 J 0 ;) 0 0 0 0 0 0 0 0 0 
53 0 J 0 0 0 0 0 0 0 0 G 0 
54 (J J 0 0 0 0 0 0 0 0 0 0 
55 ::l 0 1 0 0 0 0 0 0 0 :) \) 

5? J 1 .) 0 0 0 0 0 0 0 0 J 
57 ) J J J 0 0 1 0 0 1: .j J 



183 

Guz:, GE13l GE139 ~1::147 GE 148 G E:l ~3 GE154 Gt 15 5 GEl 57 GE15 ~ GE160 GU62 

1 0 0 0 0 0 0 0 0 0 0 1 2 
2 0 J 0 0 0 0 1 0 0 0 0 0 
3 0 0 0 0 0 0 0 0 0 0 0 0 
4 0 0 0 2 0 4 0 0 0 0 0 0 
5 5 4 0 4 2 q 1 3 0 I) b 12 
6 0 0 64 25 .1.0 76 30 36 q 19 1 124 
7 J 0 0 11 0 20 2 0 0 0 0 0 
8 0 0 0 0 0 0 0 0 0 0 0 0 
9 J 0 0 0 0 0 J 0 0 0 0 0 

10 0 J 1 0 0 2 \) 0 0 0 I) 3 
11 0 0 3 0 1 1 v 0 0 J 1 2 
12 6 3 24 1 5 q 3 5 2 0 12 1'12 
13 71 2; 0 0 0 0 0 0 3 0 233 526 
14 J (i 1 0 0 0 0 0 0 0 0 0 
15 0 J 1 0 0 1 ) 0 0 0 0 0 
16 0 0 0 0 0 0 0 0 0 J 0 0 
17 0 0 0 0 0 0 J 0 0 0 5 3 
1'3 0 0 0 0 0 0 I) 0 0 0 0 0 
19 J J 0 0 0 0 0 0 c 0 0 1 
20 ;) 0 0 0 0 0 0 0 0 0 d 10 
21 0 0 0 0 0 0 0 0 0 0 0 1 
22 0 0 0 0 0 0 0 \) 0 0 0 6 
23 0 0 0 0 0 0 (.) 0 0 0 0 0 
24 ;) 0 0 0 0 0 0 0 3 0 0 0 
25 0 J 0 0 0 0 0 0 0, 0 0 0 
26 J 0 0 0 0 0 J 0 0 0 0 0 
27 ) 0 0 0 0 0 0 0 0 0 0 0 
28 0 J 0 0 0 0 0 0 0 0 c 0 
29 0 J 0 0 0 0 J 0 0 0 0 0 
30 0 0 0 0 0 0 0 0 0 0 0 0 
31 0 J 0 0 0 0 (i 0 0 0 0 0 
32 J 0 0 0 0 0 0 0 0 0 0 0 
33 8 lo:) 3 1 12 1 2 0 23 2 13 €,!,9 
34 0 0 0 0 0 0 0 0 0 0 0 0 
35 4 46 0 0 4 0 0 0 0 0 4 174 
36 0 3 0 0 0 0 0 0 0 2 0 22 
37 0 0 0 c 0 0 0 0 0 0 0 0 
3R ) 0 0 0 0 0 0 0 0 0 0 0 
39 .) J 0 0 0 0 0 c 0 0 0 2 
40 0 0 0 0 0 0 (.) c 0 J 0 5 
41 0 0 0 0 0 0 J 0 0 0 0 32 
42 0 7 0 0 1 0 0 0 2 \) 0 44 
43 0 0 0 0 0 0 0 0 0 0 0 0 .. 
44 ·J 61 0 0 6 0 0 0 6 0 5 280 
45 0 ;) 0 0 3 0 0 0 0 0 0 0 
46 0 0 0 0 ;) 0 u 0 0 0 0 7 
47 0 0 0 0 0 0 0 0 (i 0 0 0 
48 0 o . 0 0 0 0 0 0 0 0 0 0 
49 J 1 0 0 0 0 0 0 0 0 0 4 
50 0 0 0 v 0 0 0 0 0 0 0 0 
51 J 0 0 0 0 0 0 0 0 J 0 1 
52 0 2 0 0 0 0 0 0 0 0 0 10 
53 0 0 0 0 0 0 0 0 0 0 0 6 
54 0 J 0 0 0 0 0 0 0 2 0 12 
55 ) v 0 0 0 0 0 0 0 0 0 0 
56 0 0 0 0 0 0 0 0 0 0 0 3 
57 0 J 0 0 0 0 0 0 0 v 1 s 
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GE 163 GE164 GE J? 7 GE169 GE171 GE 175 GE 177 GE180 GE16l GE16fl GU90 MG 29 

1 ~ 0 1 6 3 0 " 0 J .J 0 1 . 
2 0 (,; .) .J 0 0 0 0 J J 0 0 
3 0 0 J 0 :l 0 0 0 0 J ::> 0 
4 0 J 0 1 0 31 0 2 l J 0 J 
5 4 1 2 13 2 19 .) 0 2 () 1 17 
6 39 31 25 175 84 152 3 1 1 v 0 tH 
7 17 0 :) 0 0 16 0 0 J 1 0 2 
8 0 0 0 J 0 0 0 0 0 0 0 0 
!) 0 0 ·J 0 0 0 0 0 0 J 0 0 

10 0 J 0 2 0 3 0 0 0 0 0 3 
11 0 0 J 3 2 0 0 0 J ) ) 1 
12 c J J 16 7 1 2 6 17 z 1J 3 
13 c 0 J 0 0 0 0 14 41 13 36 J 
14 0 0 ) 0 0 0 \) 0 J 0 J 0 
15 0 0 J 0 0 0 0 0 (J \) 0 0 
16 c ) 0 0 0 0 ..; 0 0 0 0 J 
17 0 0 J 0 J 0 0 0 2 0 t 0 / 

18 0 J 0 0 0 0 0 0 G ) l 0 
19 0 0 J 0 v 0 0 0 \) J 1 J 
20 0 " 0 J 0 0 0 0 0 \) 0 J 1.1 

21 0 0 0 0 •J 0 0 0 0 i) 0 0 
22 () 0 v 0 v 0 0 0 0 J 0 J 
23 0 ) J 0 0 0 0 0 ) 0 ') u 
24 c 0 0 J 0 0 0 0 0 J 0 0 
25 0 0 J 0 0 0 0 2 0 :) 0 :l 
26 0 0 J J 0 0 0 0 0 J 0 0 
27 0 J 0 J 0 0 0 4 0 J ') 0 
21! 0 0 J 0 0 0 v 0 0 0 0 0 
29 0 J u 0 0 0 0 0 (j ) ·) J 
30 0 J 0 0 0 0 \) 0 0 0 0 0 
31 0 G J " c 0 0 0 0 ) 0 0 " 32 0 1,) 0 0 ) 0 0 0 0 J 0 0 
33 1 3 3 4 14 0 0 0 l l 16 7 
34 c 0 0 0 0 0 0 0 J 0 :l 0 
35 0 2 2 2 2 0 0 0 0 0 4 2 
36 0 1 1 0 3 0 \) 0 \) J J 0 
37 0 0 J \) 0 0 0 0 0 0 0 0 
39 li 0 0 0 J 0 0 0 0 J :) c 
39 G J 0 J J 0 0 0 0 J ') ) 

40 c \) 0 J 0 0 0 0 J 0 J 0 
41 c :) J 0 2 0 0 0 0 1 3 0 
42 0 J J 0 2 0 0 0 J J 1 0 
43 0 0 0 0 0 0 0 0 ::> 0 0 ·) 

44 0 0 J 0 1 0 0 0 0 J · 4 1 
45 0 J J :.) 0 0 0 0 0 ) J J 
46 0 0 0 1 1 0 0 0 J 0 .J v 
47 v 0 J 0 :) 0 0 0 0 J :.) I) 

48 0 J J 0 0 0 0 0 0 0 0 ) 

49 0 0 v J 0 0 0 0 0 0 0 0 
50 0 0 J 0 0 0 0 0 0 0 0 0 
51 0 J I) 0 0 0 0 .0 0 0 0 0 
52 0 0 0 0 0 0 I) 0 0 J :l 0 
53 0 J J 0 .) 0 0 0 0 iJ 0 0 
54 0 J 0 0 0 0 0 0 0 J 0 J 
55 0 0 ) ') 0 0 0 0 0 J 0 0 
56 0 0 J 0 J 0 0 0 0 J 1 0 
57 0 J J I) 0 0 0 0 I: J •) 0 



185 

MG 43 MG 44 MG 'to MG 47 MG 52 ,'1(, 53 I"G 54 MG :)6 MG 53 M:> 5'1 MG 60 MG 61 

1 0 0 0 0 a 0 2 J 0 J 0 5 
2 0 0 0 0 0 0 0 J 0 0 0 0 
3 0 0 0 0 0 0 0 J 0 0 0 0 
4 0 0 0 1 0 l 0 0 2 0 0 0 
5 0 l l 3 0 2 0 1 c 3 3 0 
6 34 28 2 29 5 3 12 0 4 2~ 31 0 
7 0 0 0 0 0 0 J J 0 0 0 0 
8 0 0 0 0 0 0 0 0 J 0 0 0 
q 0 0 0 0 0 0 0 J 0 0 0 (j 

10 4 0 0 0 0 0 0 0 0 0 0 0 
11 0 0 0 0 0 G 0 J 0 0 0 0 
H 0 0 z. 0 2 c 0 c ~ 0 0 0 
13 0 0 ld 0 76 61 . ) !') 72 J 0 15 
14 1 0 0 0 0 0 0 0 0 0 0 0 
15 J 0 0 0 0 0 u · J 0 0 0 1 
16 0 0 0 0 0 0 J 0 J 0 0 0 
17 ~ 0 0 0 0 0 J () i) 0 0 0 
IS 0 0 0 0 0 0 J .) 0 0 J 0 
19 0 0 0 0 0 0 0 .) 0 J 0 0 
20 0 0 0 0 0 0 0 0 0 0 0 0 
21 0 (; 0 0 0 0 0 J 0 0 0 0 
22 0 0 0 0 0 0 () 0 0 J 0 0 
23 0 0 0 0 0 0 0 0 J c 0 0 
24 0 0 0 0 J 0 0 0 J 0 0 0 
25 0 0 0 0 0 c v 0 0 J 0 0 
26 0 0 0 0 0 0 0 J 0 0 0 0 
27 0 0 0 0 0 0 0 J 0 0 0 0 
28 0 ;J 0 0 0 0 0 I) 0 0 0 0 
29 0 0 0 0 0 0 i) 0 J 0 0 0 
30 0 0 0 0 0 0 iJ .) oJ oJ 0 v 
31 0 0 0 0 0 0 0 J c J 0 0 
32 J 0 0 0 0 0 :J 0 0 0 0 0 
33 2 0 0 0 0 0 0 v 0 0 0 0 
34 0 0 0 0 0 0 0 0 0 0 0 0 
35 0 0 J 0 0 0 0 0 J 0 0 0 
36 1 0 0 0 0 0 0 J 0 0 0 0 
37 0 0 0 0 0 0 0 J I) 0 0 0 
38 0 0 0 0 0 0 I) 2 4 v 0 0 
3'1 0 0 0 0 0 0 0 .) J 0 0 0 
40 0 0 0 6 1 0 i) 0 0 0 2 0 
41 1 0 0 0 0 0 J 0 J 0 0 0 
42 0 0 0 l 0 0 1 J z. 0 0 0 
43 0 0 oJ 0 0 c 0 J 0 ') 0 0 
44 6 0 0 0 0 0 0 0 0 () 0 0 
45 0 0 0 0 0 0 0 .) '.) .;; 0 c 
46 0 0 0 0 0 0 0 0 0 J 0 0 
47 0 0 J 0 0 0 .) 0 J 0 0 0 
48 0 0 0 0 0 0 0 J 0 0 0 0 
4~ 0 0 0 0 0 0 \) J 0 1 l 0 
50 0 0 0 0 0 0 0 0 0 0 0 0 
51 0 0 0 0 0 7 0 0 6 0 0 0 
52 l 0 0 0 0 0 0 0 0 J 0 0 
53 0 c 0 0 0 c 0 \) 1 0 0 1 
54 0 0 0 0 0 0 0 J 0 0 0 I) 

55 0 0 v 0 0 0 0 oJ 0 0 0 0 
56 3 (, 0 0 0 3 0 J 0 0 0 0 
57 0 0 0 0 0 0 0 J l c 0 0 



186 

MG 62 !'\(; 63 /'1\j (:)9 MG 71 ,'1(, 72 ·"'G i3 I'IG 74 '1(; 77 MG 61 MG 84 MG 85 MG 86 

1 0 J 0 0 0 :) J J 0 0 0 0 
2 0 0 0 0 0 0 0 0 0 0 0 0 
3 0 0 0 0 v 0 0 i,) 0 0 0 0 
4 0 0 12 15 e 0 0 4 6 2 0 0 
5 40 131 0 2 2 9 2 0 5 2 2 6 
6 338 6<;!:! 7 56 0 103 13 16 0 7 12 32 
7 v J 0 i) G 0 J 0 0 0 0 0 
8 J 0 0 0 0 0 0 0 0 (.i i) 0 
9 0 0 0 0 0 0 0 0 0 0 0 0 

10 0 0 c 0 • 0 1 0 0 0 (, 0 0 
11 0 0 0 0 0 4 0 2 3 0 0 0 
12 2 0 0 0 0 16 0 J 0 0 0 1 
13 .) 0 0 0 oo 0 J ii 50 0 0 0 
14 v 2 J 0 0 0 0 0 0 0 0 0 
15 0 12 0 0 0 0 0 0 0 1 0 0 
16 0 0 0 0 0 0 0 0 0 0 0 0 
17 0 ) J 0 0 0 0 0 0 0 0 0 
113 0 ) J 0 0 0 0 0 0 0 0 0 
19 0 0 0 0 0 v ·) 0 0 0 'J 0 
20 J 0 0 0 0 0 0 J 0 0 0 0 
21 0 0 0 0 0 J 0 0 0 0 0 0 
22 0 J 0 0 0 0 0 0 0 0 0 0 
23 0 J J 0 0 0 0 0 0 0 0 0 
~4 0 J 0 0 0 0 0 0 0 0 0 0 
25 0 0 J 0 0 0 0 0 0 0 0 0 
26 0 0 J 0 0 0 0 \) 0 0 0 0 
27 J 0 0 0 0 0 0 J 0 0 0 0 
28 0 0 0 0 0 0 J 0 J 0 0 J 
29 0 0 0 0 0 0 0 ) 0 0 0 0 
30 0 v 0 0 0 0 J 0 0 0 0 0 
31 0 J 0 0 0 0 0 0 0 0 0 0 
32 0 0 0 0 0 0 0 .) 0 0 0 0 
33 0 0 2 1 4 ;; J 4 0 0 0 3 
34 0 J G 0 0 0 0 c 0 0 0 0 
35 0 0 0 0 0 26 0 J 0 0 0 0 
36 i) 0 0 0 0 ld 0 0 0 0 0 0 
37 0 0 0 0 0 0 0 0 0 0 0 0 
38 0 0 11 0 1 1 0 J 0 0 0 0 
39 0 0 0 0 0 0 0 1 1 0 0 0 
40 0 0 0 0 0 1 3 0 0 0 0 0 
41 0 0 0 0 0 5 0 0 0 0 0 0 
42 0 .) 0 0 0 14 1 i!. 1 0 0 · C 
43 0 0 v 0 0 0 J J 0 0 I) 0 
44 0 0 J 5 8 2 0 J 0 0 0 1 
45 0 0 0 0 2 0 0 0 0 0 J 0 
46 0 0 0 0 0 2 .) c 0 0 0 0 
47 0 0 J 0 0 0 0 0 0 0 0 0 
413 0 J 0 0 0 0 ) 0 0 0 0 0 
49 1 0 3 0 0 1 0 0 0 0 0 0 
50 0 0 0 0 0 0 1 0 0 0 0 0 
51 0 0 0 0 0 0 0 v 0 0 0 0 
52 0 0 0 0 0 1 0 0 0 0 0 0 
53 0 0 0 0 1 3 0 0 0 I) 0 0 
54 J 0 J 0 0 0 J 0 0 0 0 0 
55 0 0 j 0 0 4 ') 0 0 0 0 0 
56 0 1 1 0 c J 0 0 0 0 0 0 
57 0 0 v 2 0 't J v v c 0 0 



187 

i'IG &d MG 59 .1 c Sl M{, 94 .'1G 98 P"\115 P~lb P!'lll 7 P"\119 P~l22 P:"' l Z 5 ? ~~ lZ 6 

1 0 0 J 0 0 0 5 13 0 0 0 0 
2 0 c 0 J 0 0 0 0 0 0 () 0 
3 0 0 0 v () 0 0 0 0 0 0 0 
4 0 0 0 0 7 0 15 0 0 1 0 0 
5 1 1 z 7 4 12 7 0 34 32 5 4 
6 19 0 32 30 45 0 131 4 15 ~2; ~ J 
7 0 0 0 0 J 0 0 \) 0 0 0 J 
8 0 0 ) J• 0 J 0 0 0 0 0 v 
9 0 0 0 J 0 0 0 0 0 0 0 () 

10 0 0 0 0 •• o 5 0 0 0 0 0 v 
11 0 0 0 0 0 0 0 0 0 0 0 0 
12 1 10 ~ 7 0 l 1 4 1 33 7 4 
13 0 32 ) 0 J 130 0 110 163 0 7> zs 
14 0 c J J 1 J 1 c 0 c ) 0 
15 0 0 0 J 0 0 0 0 0 0 c J 
16 0 0 J 0 0 J 0 0 0 c J 0 
17 0 0 0 J •) 0 0 0 0 0 () J 
lfl 0 c J 0 0 0 0 0 0 c 0 0 
19 0 0 J 0 J 0 0 0 0 0 0 J 
20 ·) c 0 0 0 0 0 0 0 c 0 0 
21 0 c ·J J 0 0 0 0 0 0 \) J 

22 0 G J 0 0 0 0 0 0 0 0 0 
23 0 0 0 J J 0 0 0 0 0 0 :) 

24 0 0 0 0 0 0 0 0 0 0 0 0 
25 J 0 J () 0 0 0 0 0 0 J 0 
26 0 0 0 J 0 0 0 0 0 0 0 J 
27 0 0 ~ 0 0 0 0 0 10 0 0 ) 

26 0 0 0 J 0 0 () 0 0 c 0 0 
2Cl 0 0 c J J 0 0 0 0 0 0 :.) 

30 0 0 0 ·J 0 0 0 0 · 0 0 0 J 
31 0 0 J 0 0 0 0 0 0 0 J 0 
32 0 0 0 ) J 0 0 0 •) 0 J J 
33 0 78 4 :3 9 4 J 0 0 1 c J J 
34 0 I) 0 0 0 0 0 0 0 0 0 0 
35 0 b 14 >3 2 0 0 0 0 0 0 i) 

36 0 0 0 3 0 0 0 0 0 0 i) 4 
37 0 c 0 0 0 0 0 0 0 0 0 :J 
38 0 0 0 0 0 0 0 0 0 0 0 0 
39 0 0 0 0 •) 0 0 0 0 0 0 ;J 

40 0 0 J 0 1 2 4 0 0 c J J 
41 0 5 4 2 0 0 0 0 0 0 0 J 
42 0 4 j 2 0 0 1 0 0 7 c 1 
43 0 0 J 0 0 0 0 0 2 0 0 \) 

44 0 0 z 3 1 i) 0 0 1 0 1 J 
45 0 0 J 0 0 0 0 0 0 c :J .) 

46 0 c 0 \) 0 0 0 0 0 c 0 0 
47 0 c 0 J 0 0 0 0 0 0 0 ·0 
48 0 0 0 J 0 0 0 0 0 0 0 0 
49 0 c 1 v 0 0 0 0 0 0 J 0 
50 0 c J J 0 0 0 0 0 0 0 J 
51 0 0 0 0 0 0 1 0 0 ( . Q ') 

52 0 0 (j 0 0 0 0 0 0 0 0 0 
53 0 1 0 2 0 0 0 0 0 3 0 3 
54 0 0 J 0 J i) 0 0 0 0 J •) 

55 0 0 0 2 0 0 0 0 0 c ) 0 
56 0 l 0 1 J J 0 0 0 c J J 
57 1 0 J 0 0 0 0 0 0 c 1 J 
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. PM130 PI" 131 P'll33 P~l37 ' P'Il4J PM141 Pl'1144 Pl".14o P'\14:1 P~153 ?1".15' p~ 1513 

1 12 0 2 0 4 0 0 0 0 2 ;) 0 
2 J 0 0 0 0 0 0 0 0 i) 0 :J 
3 0 0 0 0 0 0 0 0 J 0 J v 
4 0 v 0 2 0 0 0 0 0 0 1 J 
5 s 3 o· 29 0 1 4 3 5 ;) 2 2 
6 87 25 19 lB 7 46 19 23 43 ~6 J 14 9 
7 0 0 0 0 0 0 0 0 J 0 0 C; 

8 J 0 0 0 0 0 0 0 0 0 0 0 
q 0 0 0 0 0 0 0 c 0 0 0 0 

10 0 0 0 0 ·o 0 0 c 0 0 0 0 
11 3 0 0 1 \) 0 0 . c 0 J 0 0 
12 4 4 0 0 4 1 0 c 0 22 0 0 
13 0 J 0 0 0 0 0 0 () bJ :) 0 
14 ~ 0 0 1 0 0 0 0 0 J 0 J . 
15 J 0 c 0 0 0 0 i) 1 0 0 J 
16 0 :; 0 0 0 0 0 0 J J J 0 
17 0 (j 0 0 0 0 0 0 0 0 0 J 
13 J 0 0 0 0 0 0 c J J J 0 
19 0 J 0 0 0 0 0 0 0 J .) 0 
20 J 0 0 0 0 0 0 0 0 :J ) 0 
21 ·J J 0 0 0 0 0 0 J I) 0 0 
22 0 0 0 0 0 0 0 0 0 J 0 \) 

23 0 0 0 0 0 i) 0 0 0 0 0 J 
24 ) 0 0 0 0 0 0 0 0 0 0 0-
25 J I) 0 0 0 0 0 0 c .) 0 0 
26 0 ') 0 0 0 0 0 0 0 0 J 0 
27 0 0 0 :>2 0 0 0 0 12 0 ) 0 
2S 0 0 i) 0 J 0 0 0 0 J J 0 
29 J 0 0 0 0 0 0 I) J J 0 J 
30 Q 0 0 0 0 . o 0 0 0 oJ v 0 
31 ) 0 0 0 0 0 0 0 0 0 J 0 
32 J 0 0 0 0 c 0 0 J 0 0 J 
33 ~ 0 0 0 0 10 0 let 12 10 7 .l3 
34 0 0 0 0 0 0 0 0. 1.) J J 0 
35 0 0 0 0 0 3 0 0 J ) 0 0 
36 ') 0 0 0 0 1 0 0 0 J 2 I) 

37 ) 0 0 0 0 0 0 c 0 0 0 c 
38 1 J 0 0 0 0 0 0 0 J G 0 
39 0 4 0 0 0 0 1 0 J 0 0 :J 
40 0 J 0 0 2 0 0 c v oJ J oJ 
41 0 0 0 0 0 0 0 0 0 0 0 0 
42 0 6 0 1 1 0 1 1 (j J 0 v 
43 ~ 0 0 0 0 0 0 0 0 0 J 0 
44 0 J 0 0 0 l 0 1 ) 0 ' .) J 
45 0 0 0 0 0 0 0 G 0 J J 0 
46 . 0 0 0 0 0 0 0 (' J :) 0 J 
47 0 0 0 0 0 0 0 0 J 1 :) 0 
48 0 0 0 0 0 0 0 0 0 ,) J 0 
49 J 0 0 0 0 0 0 0 0 0 0 J 
50 0 3 0 0 0 0 0 c ) 0 J 0 
51 0 J 0 0 0 0 0 0 0 0 0 0 
52 0 0 0 0 0 0 0 0 0 0 0 0 
53 0 1 0 0 0 0 0 0 J 0 0 0 
54 0 12 0 0 0 0 0 0 0 0 0 0 
55 ) 2 0 0 0 0 0 0 0 J 0 0 
56 J 0 . 0 0 0 0 0 0 J 0 J 0 
57 0 0 0 0 1 0 0 0 c ·J 0 J 
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P:UoO PM 161 P:il62 P'l16 3 p 1'. 1 0 4 !) ." 165 PM16o p~ 172 P/117-1 p 'llti 1 PM182 PM1133 

1 0 0 0 0 0 0 0 .) 0 0 0 0 
z 0 0 0 0 0 0 0 0 0 c 0 0 
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