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ABSTRACT 

Prehistoric man-land relationships within the 

uplands of the Big South Fork River valley in east

central Tennessee were studied by Jithic based 

settlement analysis. Lithic artifact assemblages from 

45 sites located within three study areas in contrasting 

biophysical environments were investigated. 

Investigations were designed to identify culturally 

meaningful patterning in the information content of the 

archaeological record and to draw inferences concerning 

adaptive behavior. Patterns were evaluated for the 

�tudy areas, viewed holistically and synchronically, and 

for individual sites viewed diachronically. The 

analytical investigations focused on the assemblage 

vari..,ility present within and between the study areas 

and concerned variation in patterns of raw material 

utilization, reduction sequence technology, and 

technological organization. 

Viewed synchronically and holistically the upland 

surface and upland gorge study areas exhibit similar 

patterning for all three sources of variabilit�. The 

lack of lithic resource availability appears to be the 

principal factor contributing to the overall similarity. 

Observed differences in patterns of raw material 

utilization can generally be explained as a function of 
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distance from source areas and suggest seasonal movement 

into the area from the west throughout prehistory. 

Staged biface production is the predominate pattern of 

lithic reduction, with a bias toward middle and late 

production stages. Both curated and expedient patterns 

of technological organization are present, with curation 

being indicated in the upland surface areas and 

expedience in the gorges. This suggests that 

differential patterns of utilization are likely. 

Selection of raw material or curation of bifacial 

implements are also suggested. 

The earliest and most intensive utilization occurs 

during the Early Archaic period. The absence of 

evidence for Middle Archaic utilization suggests 

dessication during the mid-Holocene. Light usage is 

indicated during the Late Archaic/Early Woodland periods 

followed by intensive utilization during the Middle 

Woodland period. Moderate utilization is indicated for 

the Late Woodland/Mississippian periods. 

There appears to have been a preference for open 

upland surfaces as opposed to gorge rockshelters during 

the Early Archaic. The reverse is suggested for the 

Middle Woodland. A curated pattern of technological 

organization is suggested for the Early Archaic with a 

more expedient pattern being suggested for the Middle 

Woodland and Late Woodland/Mississippian. 
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CHAPTER I 

INTRODUCTION 

One of the principal goals of contemporary 

archaeology is understanding the process of cultural 

adaptation and how culturally adaptive behavior has 

changed �ver time. Accordingly, a vital concern of 

contemporary archaeology is the development of problem 

oriented pattern recognition strategies for the 

discovery of regularities in prehistoric man-land 

relationships. This dissertation develops and employs 

such pattern recognition strategies to conduct a lithic 

based sett·lement analysis concerned with a search for 

adaptive behavioral patterning, as exhibited by lithic 

artifacts and their contexts in the uplands of the Big 

South Fork River Drainage on the Cumberland Plateau of 

Tennessee. 

The Study Areas and Background of Previous Research 

The analyses in this study focus on the patterning 

exhibited by the lithic artifacts from three �reas 

within the uplands of the Big S�uth Fork drainage basin 

(Figure A. 1) 1 • One study area is located in the 

headwaters of the Big South Fork drainage on three 

1 All Figures and Tables are in Appendices A and B. 



tracts of land owned by the Hiwassee Land Company. The 

other two areas are located adjacent to one another in 

the central part of the drai�age basin within the Bandy 

Creek portion of the Big South Fork National River and 

Recreation Area (hereafter referred to as BSFNRRA). 

The artifactual and contextual data for the current 

study were recovered during the course of grant and 

contract investigations conducted by the University of 

Tennessee Department of Anthropology between 1 980 and 

1 984. The following sub-sections briefly summarize the 

pertinent aspects of these investigations and their 

relationship to the present study. 

The CARP Upland Study� 

One area selected for study is located in a 

relatively undissected portion of the headwaters of the 

Big South Fork drainage. The University of Tennessee 

Department of Anthropology's initial archaeological 

investigations in the Big South Fork drainage were 

conducted in this area during 1 980 and 1 981 under 

funding from the Tennessee Historical Commissi6n 

(Ferguson and Pace 1 981 b). This project was designated 

the Cumberland Archaeological Research Project 

(hereafter referred to as CARP). 

The purpose of this initial study was to produce an 

overview of the settlement patterning on the Cumberland 
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Plateau. The principal management objective of this 

study was to prov;de a general model of settlement 

patterning to aid cultural resource managers in 

assessments of adverse ;mpact caused by federally 

permitted coal mining. The primary research objective 

of th;s project was the development of a general 

research design for archaeological investigations in the 

Cumberland Plateau region. Meet;ng this object;ve 

required an �ssessment of methodological problems and 

potential substant;ve contribut;ons of operat;onal;z;ng 

such a design. With these objectives in mind a research 

program was initiated with the following goals: 

1. The development of appropriate method
olog;es for locat;ng archaeolog;cal 
resources in the rugged plateau area, 
for maximizing the informational 
potential of these resources, and for 
effectively integrat;ng that informat;on 
for research and management purposes. 

2. The development of a reliable da�a base 
which can be used to generate models of 
archaeological site location and test ;deas 
concerning patterns of cultural adaptation 
(Ferguson and Pace 1981b: 1). 

Field investigations were undertaken within large 

tracts of land in the headwaters area of the a;g South 

Fork drainage which had been cleared, plowed, and disced 

for commercial tree plant;ng by the Hiwassee Land 

Company, a Division of the Bowater Paper Company. 

These tracts were ;n;t;ally chosen for study because 

they supplied a unique opportunity to inspect large 
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contiguous areas with an average of 90% ground 

visibility. 

Systematic controlled surface collection was 

the principal artifact recovery procedure employed 

during CARP investigations. This procedure was 

supplemented by systematic shovel testing at selected 

sites. Seven tracts of land containing approximately 

360 ha (800 ac) were inspected (Figure A.2) during the 

course of project fnvestigations. Sixty-three distinct 

artifact concentrations definable as sites, containing 

approximately 2300 artifacts were located within this 

360 ha. 

Three tracts (Hiwassee Land Company tract numbers 

426, 428, and 442), were studied mo�e ·i ntensively than 

the others (Figures A.3 and A.4) . These three tracts 

received more intensive study because they contained the 

largest contiguous areas surveyed, the widest range of 

topographic variation, and a large percentage of 

artifactual data recovered. Tracts 426 and 428 are 

directly adjacent to one another and enclose a surveyed 

area of approximately 180 ha (396 ac) . Fourteen 

distinct prehistoric artifact c�ncentrations containing 

1699 artifacts were defined within tracts 426 and 428. 

Tract 442 enclosed a surveyed area of approximately 40 

ha (88 ac) and contained 143 artifacts within 11  

distinct prehistoric artifact concentrations. The data 
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from these three tracts (426, 428, and 442) w;11 be used 

below, as samples of the archaeolog;cal variability 

present in the upland areas of the headwaters of the a;g 

South Fork drainage. 

The analysis of the data recovered during the CARP 

;nvest;gat;ons, particularly from tracts 426, 428, and 

442, indicated that topographic and hydrographic 

environmental factors within the s;tuat;onal context of 

these tracts .had a signifi�ant effect on the 

d;str;but;on, size, and content of art;fact 

concentrations. Based on this analysis, it was felt 

that the potential existed for constructing settlement 

models with reliable predictive capability. For 

.example, one model based on s;te slope, horizontal and 

vertical distant to water appeared to account for much 

of the variab;1;ty in the distribution of art;facts 

across the study area. This model was both general and 

synchronic in nature in that specific cultural behavior 

and change over time were not considered. 

In spite of the limitations of the predictive 

models produced, the key finding of the CARP . 

investigations was the indicati�n that the structure of 

the environment played a strong and persistent role in 

the prehistoric site selection strategies and ;nfluenced 

patterns of adaptation to upland area contexts on the 

Cumberland Plateau. This key finding gave rise to 
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positive recommendations for further and more detailed 

investigation into prehistoric man-land relationships on 

the Cumberland Plateau. 

The Bandy Creek Upland Study Area 

The two other areas selected for study are located 

directly adjacent to one another, in the central part of 

the Big South Fork river basin, in the portion drained 

by Bandy Creek. One area consists of a relatively 

undissected �pland surface and is similar to the CARP 

study area. This upland area was investigated, from 

1981 through 1985 under funding from the U. S. Army Corps 

of Engineers (Ferguson et al. 1982, 1983, 1986; Hoffman 

1987; Whyte 1984, 1985) , as a part of a series of 

investigations designated the Big South Fork 

Archaeological Project (hereafter referred to as BSFAP) . 

The purpose of this project was to evaluate the cultural 

resources located within specffic development areas of 

the BSFNRRA. General research objectives concerned the 

application of the research design developed during the 

CARP investigations, with particular emphasis placed on 

settlement modeling leading to an understanding of 

cultural adaptation (Ferguson a�d Pace 1981a) . 

During the BSFAP, investigations were carried out 

in a total of eight development areas containing 

approximately 1642 ha (4036 ac) (Figure A. 5) . Of this 
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total area approximately 59 ha ( 146 ac) were intensively 

investigated; the remaining area received only a 

reconnaissance level inspection. Within the entire 

project area, a total of 340 archaeological sites were 

defined, with 28 1 containing prehistoric components and 

95 containing historic components. 

The Bandy Creek development area, located in the 

central portion of the Big South Fork drainage, is one 

of the most intensively investigated areas in the 

proposed BSFNRRA. It  contained approximately 409 ha 

( 1000 ac) , 39 ha (85 ac) of which were areas of direct 

impact, and 370 ha (915 ac) contained areas receiving 

only indirect impact. The direct impact areas were 

investigated intensively by means of systematic shovel 

testing, controlled surface collection, and test 

excavations. The indirect impact areas were 

investigate� utilizing only high visibility pedestrian 

reconnaissance. Fifty-six prehistoric sites were 

defined within the boundaries of the Bandy Creek 

development area, 37 open sites and 19 rockshelter sites 

(Figures A.6 and A.7). 

The 20 sites receiving the greatest attention 

during the course of Bandy Creek investigations are 

within or directly adjacent to the direct impact areas. 

These sites are located within a topographically well 

defined upland in the eastern part of the Bandy Creek 
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development area (Figure A.8). During the course of 

three field seasons 16, 501 art;facts were collected from 

these 20 sites. A variety of methods consisting of 

systematic controlled surface collect;on, systemat;c 

shovel testing, 1 x 1 m testing, and small block 

excavat;on were employed in the recovery of these 

artifacts. 

The initial analytical investigations of the 

archaeologic�l remains from the Bandy Creek Upland study 

area focused on general artifact characterization and 

character;zat;on of the env;ronmental context. The 

initial artifact characterization indicated that the 

mater;a1 present_;n the uplands cons;sted almost 

entirely of lithic artifacts. The range of artifact 

types present was 1;mited and was consistent with the 

findings of prev;ous studies in the Cumberland Plateau 

uplands (;e. Pace and Kl;ne 197 6; Ferguson and Pace 

1981b) . I n  spite of a general similarity, there 

appeared to be some d;stinct differences in artifact 

assemblage composition between sites, within situations, 

and between different situations. 

The initial characterizati�n of the environmental 

con�ext and its relationship to site location with;n the 

Bandy Creek Upland area involved the generation of a 

settlement pattern model based on a multivariable 

stratification of topographic and hydrographic factors. 

8 



This analysis produced a reasonably reliable predictive 

model of site and artifact distribution and density. 

The model generated was comparable with the CARP 

model discussed above and generally supported the 

previous conclusions of the CARP study (Ferguson et al. 

1986) . 

In summary, the importance of the investigations in 

Bandy Creek from 1981-1983 were the indications that 

non-random patternfng exists in the spatial distribution 

of archaeological remains with respect to environmental 

factors and that interpretable assemblage variability is 

also present. I t  was concluded that further detailed 

analysis of assemblage variability could lead to the 

discovery of culturally meaningful interpretations of 

settlement activity if adequate artifact samples could 

be recovered. 

The non-random patterning in the spatial 

distribution of archaeological remains is apparent both 

within and between contrasting situational contexts. 

Since the environmental boundaries of the situational 

contexts are easily defined, it was decided t�at 

further, more detailed investig�tion of settlement and 

assemblage structure within and between situational 

contexts would be profitable. The primary worth of more 

detailed investigation was seen as the ability to make 

statements about culturally adaptive behavior. Many 
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archaeological settlement studies deal with sites as 

collections of artifacts at points in space and seldom 

evaluate the sites behavioral information. Accordingly, 

investigations conducted from 1983-1984 were directed 

toward the recovery of larger samples of artifacts from 

selected sites within the Bandy Creek Upland area and 

the discovery and interpretation of lithic assemblage 

variability. 

Data from the ·esFAP investigations, specifically 

that recovered during the intensive investigation of the 

20 sites located in the well defined eastern portion of 

the Bandy Creek development area, will be used as 

s�mples of the archaeological variability from open 

sites in the central portion of the Big South Fork 

Drainage. As with the CARP areas selected for further 

study in the headwaters of the Big South Fork drainage, 

the Bandy Creek area was selected due to the intensity 

of previous investigations and the contiguous nature of 

the investigated area. Most important, the Bandy Creek 

Upland study area was selected because it provided 

another upland situation in the central portion of the 

drainage which could be compared and contrasted with the 

situation in the headwat�rs area investigated during the 

CARP investigations. 
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The Bandy Creek Gorges Study Area 

The other central drainage study area consists of 

portions of the entrenched gorges located directly 

adjacent to the Bandy Creek Upland area discussed above. 

The Bandy Creek Gorges were initially investigated in 

1981 and 1982 as a part of the BSFAP survey of indirect 

impact areas within the Bandy Creek Development area. 

The portions of gorges investigated contain 1 13 

definable shelters,· 19, or approximately 17%, of which 

exhibit evidence of prehistoric occupation (Figure A. 7) . 

This sample of 1 13 rockshelters is only a small portion 

of 2080 recorded in all the study areas investigated 

during the course of the BSFAP (Ferguson et al. 1986) . 

Out of these 2080 rockshelters, 154, or approximately 

7%, contained prehistoric archaeological sites. 

Five of the prehistorically occupied shelters 

located in the Bandy Creek Gorges were investigated 

utilizing 1 x 1 m test excavations in 1982. These five 

sites were part of a sample of 30 rockshelter sites 

tested by the University of Tennessee in 1982 in an 

assessment of the archaeological variability �xhibited 

by the prehistoric rockshelter �ites in the Big South 

Fork project area. The results of these investigations 

are discussed by Ferguson et al. ( 1986) . 

The data recovered from the five tested sites in 

the Bandy Creek Gorges will be used in this study as 
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samples of archaeological variability from rockshelter 

sites in the central portion of the drainage basin. The 

results of the analyses of these sites conducted in the 

current study should be generalized only to rockshelter 

sites in similar environmental contexts in the central 

portion of the drainage and even then with caution. 

The findings of the 1982 rockshelter investigations 

supported the general conclusions of the Bandy Creek 

Upland inves�igati6ns. Variation in artifact 

assemblages exists within the gorges and between them 

and the adjacent uplands and that this variability was 

most probably due to differences in patterns of 

adaptation to the different environmental contexts 

(Ferguson et al. 1986) . 

The Artifact Content and Environmental Context .Q.f Sites 
Located within the Study Areas 

Table B. 1 presents a summary.of the artifactual 

information for the three study areas. A detailed 

discussion of the various recovery methods is presented 

in the fourth chapter. Since a variety of different, 

and not necessarily comparable, recovery methods were 

used, an attempt was made to co�trol for potential 

biasing effects by size sorting all artifact samples. 

Therefore only those artifacts which would not pass 

through 0. 64 cm (1/4 in) screen mesh were analyzed in 

this study (Table B. 2) . 
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Specific locational and environmental information 

for the sites within the �tudy areas can be found in 

Table 8. 3. Locational information includes UTM 

coordinates and elevations. Environmental information 

includes site and landform slope and aspect, local 

relief, horizontal and vertical distance to the closest 

water, and the stream rank of the closest water. 

The artifacts recovered from 45 sites ( 16 from the 

Bandy Creek Upland study area, 5 from the Bandy Creek 

Gorges study area, and 24 from the CARP Upland study 

area) are the primary samples under study. Tables B. 4 

and B.5 present summary information on the artifacts 

from these sites. 

Definition of Research Problem Orientation 

Understanding the behavior patterns of prehistoric 

populations in relationship to specific environmental 

habitats is an integral part of the study of the process 

of cultural adaptation. The fundamental assumption of 

this study is that archaeologists can underst�nd the 

interrelationships between past _cultural and 

environmental subsystems through the systematic 

investigation of variability exhibited by aggregates of 

archaeological remains at various contextual levels. 

Such contextual levels are the site, the area or the 

1 3 



situation, as used by geographers, and the region. 

These levels are basically synonymous with what Butzer 

(1982:38) defines as the site microenvironment, site 

mesoenvironment, and site macroenvironment of �he 

landscape context. 

The basis for the underlying assumption can be 

understood if the archaeological and past environmental 

records are viewed systemically and if the conduct of 

archaeologic�l i�quiry is seen as an analogue of 

information processing. Past cultural and environmental 

records can be conceived of as the observable and 

tangible aspects of a complex dynamic system (Klippel 

1976) . The subsystems of this complex dynamic system 

are intricately related and interact in many diverse 

ways. With this systems view in mind Butzer (1982: 6-7) 

indicates that the objectives of what he terms 

environmental archaeology should be: 

• . • to define the characteristics and 
processes of the biophysical environment 
that provide a matrix for and interact 
with socioeconomic systems as reflected, 
for example in subsistence activities and 
settlement patterns . . .  and . . • to understand 
the human ecosystem defined by that syst�mic 
intersection • • . 

The underlying assumption of this study is consistent 

with the proposition of Foley (1981:1) , 

. . • that archaeological data relate primarily 
to long term, gross behavioral character
istics and that ecological theory may be 
used to predict their structure. 
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This assumption is also consistent with the ideas 

concerning long-term land use put forth by Binford 

(1983). 

Investigation of this complex system of 

interrelated subsystems can be facilitated through the 

perception of both the archaeological and environmental 

records as information systems. Each record exhibits 

characterist�c and distinctive patterning in its 

information content which can be identified if 

investigated using suitable pattern recognition 

techniques. 

Often information about past environmental records 

is quite sketchy and difficult to obtain. In these 

instances, the patterning of the adaptive information 

contained in artifact assemblages within specific 

environmental contexts, becomes the principal basis for 

inferences concerning the functioning of both past 

cultural and environmental subsystems. This 

assumption is consistent with the proposition of Binford 

( 1978a:3) that: 

• . .  the archaeological reco�d derives 
from an adaptation • • •  also . . .  adaptations 
have a11 the properties of a system in 
which various components are responsive 
to one another in their ongoing operation. 
The basic elements or components of the 
system are units of organization rather 
than discrete elements as viewed by us 
in the contemporary world. One cannot 
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understand the workings of . • • [a system] 
through a strategy that enumerates all the . . .  
parts. One must first develop some way 
of recognizing basic functioning components, . . •  
then seek to understand how these units 
articulate with one another and interact 
under differing conditions external to 
the system to which they are. responsive. 
Ways of developing a realistic appreciation 
for the characteristics of a system of 
adaptation must be sought . • •  

Recent attempts to implement behaviorally sensitive 

research orientations directed toward discovering 

patterns of adaptiie behavior in the archaeological 

record have been developed under what Binford ( 1977) has 

termed Middle Range Theory. Relevant examples of such 

attempts are studies of prehistoric hunter-gatherer 

ecology by Thomas ( 1983a and 1983b) . 

The development and implementation of the pattern 

recognition strategies for the study of prehistoric 

cultural adaptation can also be s�en as aspects of 

Middle Range Theory. Furthermore, it is vital to the 

refinement and future usefulness of Middle Range Theory 

that more pattern recognition strategies of this type be 

developed. Implementation of systematic pattern 

recognition strategies within a precisely def�ned, 

problem oriented framework are essential if useful 

information is to be recovered from past archaeological 

and environmental records. 
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Operationalization of Research Problem and Expectations 

If a meaningful search for patterning is to take 

place, the manner in which the specific research problem 

is to be addressed and associated resea�ch expectations 

need to be clearly defined. In  t�e following sections, 

an attempt will be made to outline the basis for this 

study's specific a�alytical approach to the research 

problem. Patterns, which might be expected to be 

discovered in the analytical phases of investigation, 

are also discussed. 

Local Versus Regional Settlement Modeling 

Both settlement pattern and settlement system 

analyses are generally thought of as being conducted on 

a broad regional scale. 

not impossible to understand the intricacies of man-land 

interactions and adaptive strategies unless study is 

also undertaken at the local scale within various 

contrasting situational contexts. This present research 

concentrates on the delineation and comparison of 

patterning in archaeological re�ord from three such 

local situational contexts: the Bandy Creek Upland area, 

the adjacent Bandy Creek Gorges area, and the CARP 

Uplands area. 
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This focusing on pattern recognition within 

contrasting situational contexts is consistent with the 

suggestion that: 

. . •  if archaeologists are to be successful 
in understanding,the organization of past 
cultural systems they must understand the 
organizational relationships among p7aces 
which were differentially used during the 
operation of past systems ••• of adaptation 
and their evolutionary modification . . .  

The processes which caused site 
patterning are the long-term repetitive 
patterns. in "positioning" of adaptive 
systems··in geographic space. Site 
patterning derives from repetition, or 
lack there of, in the spatial position
ing of systems (Binford 1982: 5-6) . 

The three study areas which are dealt with in the 

present study contain a range �f archaeological places 

located in contexts of differing environmental 

diversity. This analysis is concerned with the patterns 

of differential utilization between these different 

environments, and with the organizational structure of 

the adaptive cultural systems that exploited these 

environments in the past. 

At the outset of this research it was hoped that 

additional study areas documenting a broader �nd more 

diverse range of contrasting en�ironmental situations 

within the drainage of the Big South Fork River could be 

included in the settlement analysis. These anticipated 

study areas included: another upland area in the 

greatly dissected northern portion of the drainage 
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basin, at least two areas of terrace development, and 

at least two areas containing rockshelters in the deeply 

entrenched main gorge of the Big South Fork River. 

The inclusion of these areas in the present 

analysis would have greatly improved interpretive power 

and enabled the generation of a more complete picture of 

settlement activity on this portion of the Cumberland 

Plateau. Unfortunately, several factors precluded the 

inc l usion of these · study areas in this study. These 

factors included contractual constraints and access 

restrictions, the associated inability to recover 

adequate and comparable artifact samples, and the 

absence of artifacts from stored collections recovered 

by previous investigations. For example, investigations 

directed toward the further sampling of sites in the 

uplands and terraces in the Blue Heron portion of the 

BSFNRRA (Ferguson et al. 1984) were canceled by the 

Corps of Eng i neers in the late stages of planning in 

1 9 84 .  

Another example of the problems encountered 

concerns the attempted use of the ar�ifactual 

information recovered by Wheato� ( n. d.) from 40ST6 

located within the terrace at Leatherwood Ford. This 

site is the only extensively excavated terrace site 

within the drainage basin of the Big South Fork. When 

the artifacts from this site were finally obtained, 
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after no small degree of difficulty, it was discovered 

that all lithic implements had been separated from the 

debitage and lost, thus greatly reducing the analytical 

value of this site. 

Finally, investigations conducted under the Corps 

of Engineers only allowed for the limited testing of a 

sample of rockshelters (Ferguson et al. 1986) . As with 

the limited testing of selected terrace sites during the 

BS F A P  invest 1 gations, the data from the test excavations 

of rockshelters in other areas of the Big South Fork 

failed to produce adequate samples and often lacked 

sufficient temporal controls. At the outset of the 

field investigations it was hoped that a full range of 

artifactual information, including abundant and well 

preserved floral and faunal remains, from temporally 

sound contexts would be recovered. Such rockshelters 

are known to exist on the Plateau and have been observed 

by amateur archaeologists. Unfortunately, no 

c ontextually sound sites with exceptional preservat i on 

were encountered within the sample of 30 rockshelters 

tested by Ferguson et al. ( 1986) . 

Admittedly, the three study areas upon which the 

present analysis focuses do not document the full range 

of contextual variability , or presumably the assemblage 

variability present within the drainage of the Big South 

Fork. In spite of this limitation, these three areas do 
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illuminate the variability present within a range of 

poorly understood upland contexts. 

Lithic Artifact Variability ll !J1 Indicator .Q.f Adaptive 
Behavior 

Binford states: 

• • •  behavior is the dynamics of adaptation. 
People draw upon a repertoire of cultural 
background and experience to meet changing 
or variable conditions in their environment, 
both social and physical. Our expectations, 
then are for variability in the archaeolog
ical record to reflect a variety of coping 
situations (Binford 1 977 b: 1 32) . 

And that: 

• • •  human systems of adaptation are assumed 
to be internally differentiated and organized 
arrangements of formally differentiated 
elements. Such internal differentiation is 
expected to characterize the actions performed 
and the location of different behaviors 
(Binford _ 1 980: 4) . 

The analyses of the lithic artifact samples from 

the study areas are designed to identify patterns in 

cultur�l adaptation for these areas. These adaptive 

patterns are indicated by variability in behavioral 

patterning that can be inferred from artifactual remains 

and their contexts. 

One of the major problems in undertaking such a 

behaviorally oriented analysis is determining which 

elements of the archaeological record will yield the 

most important information about what people of the past 

really did . In reference to this problem it has been 

2 1  



noted that: 

One of contemporary archaeology ' s  greatest 
difficulties is the linkage problem -- the 
necessity to determine the archaeologically 
visible correlates of behavi orally significant 
events (Thomas 1983 b: 425) . 

In this study, three aspects of lithic assemblage 

variability were selected as indicators of a range of 

adaptive behavioral patterning. Theses are: (1) the 

variability associated with lithic raw material 

utilization, .. (2) reduction sequence technology, and 

(3) technological organization . The justification for 

choosing these particular aspects of cultural behavior, 

as manifest in the ar�haeological record is outlined 

below. 

Patterning in lithic raw material utilization can 

provide the archaeologist with a wide range of 

settlement related information. For example, Amick 

( 1984: 12- 13) , in a through review of previous studies, 

indicates that: 

Spatial incongruence of resources is 
perceived as a major factor leading to 
activity differentiation and assemblage 
variability . . • Lithic assemblage variability 
can monitor settlement differences effec�ed 
by resource distribution differences . . .  
Previous studies of raw ma�erial variability 
have indicated that organizational properties 
of technologies, settlement-subsistence 
systems, and social organization can be 
inferred for prehistoric populations. 

Raw material variability has long been considered a 

vital source of behavioral information (cf. Collins 
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197 5) . Current archaeological understanding of 

behavioral patterning associated with raw material 

procurement and utilization has increased greatly in 

recent years, with the increased ethnoarchaeological 

study .(eg. O ' Connell 1977; Binford 1979) . These studies 

have shown that, through the investigation of lithic raw 

material variability, inferences can be made about 

procurement strategies, territoriality, mobility, and 

intensity of . site utilization. 

Specific expectations for the Big South Fork 

Drainage of the Cumberland Plateau relating to raw 

material utilization are as follows: 

1. Due to the lack of locally available lithic raw 

materials in the Big South Fork drainage (ie. 

sources for the areas studied ranging from 14 

to 26 km away) , it might be expected that 

lithic raw material procurement within the 

prehistoric settlement systems which operated 

on the Cumberland P l ateau wou l d  tend to be more 

embedded than direct or indirect. 

2. The relative abundance of exotic raw materia l s, 

particularly in discarded bifacial implements, 

should indicate the location of settlement 

activities in adjacent regions prior to 

utilization of the Cumberland Plateau. 
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Patterning in reduction sequence technology is 

another important indicator of settlement related 

information. Raw material availability and suitability 

directly effect lithic production, maintenance, and 

utilization. Therefore, many of the same cultural 

aspects which can be addressed through the analysis of 

variability in raw material utilization can also be 

investigated through the study of variability in 

reduction se�uence · technology. Much of the cultural 

behavior involved in the manufacture and maintenance of 

chipped stone implements has been well established 

through ethnographic and experimental study (Hester and 

Heizer 1973 ; Johnson 1978) . 

Lithic debitage is an important source of 

technological information, due to the fact that debitage 

is usually unaffected by many of the past behavioral 

processes such as breakage, retooling, rehafting, 

removal, discard, and loss which can bias technological 

interpretations based so l ely on lithic imp l ements 

(ie. Jelinek 197 6 ; Jefferies 1982 ; Keeley 1982) . 

Therefore, the study of debitage can supply � more 

accurate reflection of artifact . manufacturing and 

maintenance trajectories. Studies by Raab et al. 

{ 1979) , Davis et al. ( 1982) , Jefferies ( 1982) , _and 

Johnson and Raspet ( 1982) are particularly re l evant 

examples of where debitage has served as a major source 
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of ;nformat;on concern;ng technolog;cal pattern;ng and 

as a source of information about settlement activities. 

Pattern;ng, s;m;lar to that suggested by Jeffer;es 

(1982) for the upland plateau areas surrounding the 

Lookout Valley of northern Georg;a m;ght be generally 

expected for the study areas of the Big South Fork: 

A limited amount of primary reduct;on 
activities would be expected • • • . Secondary 
reduction and tool use, mod;f;cat;on, 
and discard would be more common activities . . .  

Pr'i mary reduct; on shou 1 d be an 
infrequently occurring activity at upland 
plateau s;tes because of the distance to 
the chert resource area. Lithic activities . • . 
would ;nclude some secondary reduction, 
but the majority of activities would, how
e ver, concentrate on tool use, modificat;on/ 
resharpening, and discard (Jefferies 1982 : 105) .  
Some previous research suggests that throughout 

prehistory the utilization of the Cumberland Plateau has 

ma;nly ;nvolved special purpose act;v;ties, the 

following might also be generally expected : 

Manufactur;ng debr;s occurring on spec;a1 
purpose sites which are intermediate between 
res ident;a1 s;tes and procurement sites 
(such as hunting stands or camps) may we l l 
exhibit considerable lithic debris from 
work on partially finished or "staged" 
items . . .  many ";ncomplete" items would 
be further modified on such locations, 
resulting in "disjunctive" debr;s to 
tool relationships (Binfor� 1979:70). 

Spec;f;c expectat;ons for the Big South Fork study 

areas for reduction sequence related technology, which 

can be drawn from these propos;t;ons, are as follows: 
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1. Based on the suggest;ons of Binford ( 1979) and 

Jefferies ( 1982) the re l ati ve abundance of 

predomi nantly small deb;tage, as opposed to 

large or a norma l ly di str ibuted range . of 

debitage size might well be expected if the 

majori ty of si tes contai n the resi dues of 

special purpose act;vi ti es. 

2. The suggesti ons of Bi nford ( 1979) and Jefferi es 

( 1982) also indi cate that the relative 

di versi ty of debi tage clas ses, characteri zed by 

technolog;cally sensiti ve ;ndicators, would not 

be expected to conform to di stri buti ons 

expected for pri mary li thic ;mplement 

producti on. 

The vari abi l i ty exhi bi ted by certai n formali zed 

;mplements, such as projectile po;nt/ knives, has long 

been recogni zed a s  a di agnosti c i ndi cator of as soci ati on 

w;th a particular cultural pattern and peri od. In 

recent years, the vari abi li ty exhi bi ted by a much 

broader range of forma l;zed ;mplements, characterized by 

a vari ety of manufacture and use related i nd �cators , has 

been the focus of behaviorally �ensitive research. 

Three good examples of settlement related research of 

th;s type are the studies by Johnson ( 1977) , Davis 

( 1986) and Thomas ( 1983b:4 19-425) .  
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Based on extensive ethnoarchaeological 

investigations Binford ( 1977, 1979) , has developed a 

body of theory relating to the organizational properties 

of technology and related site formation processes. The 

fundamental assumptions underlying Binford ' s  work are 

that: 

. . .  we might anticipate certain regular 
contrasts between archaeological assemblages 
deriving from highly organized, curated 
technologies, versus those that are poorly 
organized and . tend toward the expedient 
manufac�ure, use and abandonment of 
instrumental items in the immediate context 
of use • 

• • •  [ there are definable] archaeological 
consequences of cultural systems differing in 
their degrees of technological organization 
on a scale from completely expedient 
manufacture, use and abandonment of tools, 
versus a curated and maintained technology 
{ 1 9 7 7 : 34 ) . 

In order to understand Binford ' s  assumptions, one must 

also understand his definitions of archaeological 

assemblage, site patterning, and the distinctions he 

makes between curated as opposed to expedient 

technological organization. 

Assemblages are sets of artifacts (both items 
and features) which are found in clustered 
association (normally defined stratigra�hi
cally) at or in archaeological sites. The 
degree to which such c l ustered associations 
may be treated as the resu i ts of occupations, 
or the material derivatives surviving from an 
uninterrupted use of a single place by parti
cipants ; n  a cultural system, is yet to be 
clarified (see Dunnell 1971: 150- 153 for a 
discussion of assemblage definition) (Binford 
1982: 5- 6) . 
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When analyzing assemblages from specific places Binford 

indicates that archaeologists should be: 

. • . concerned with s i te pa t tern ing both 
in the frequency with which occupations 
occur at different places, · and in the 
processes which generate associations among 
archaeological materials at a site. S i te 
pa t tern ing  in both within-place and between
place contexts is a property of the 
archaeological record. The accuracy with 
which we are able to give meaning to the 
record is dependent on our understanding 
of the processes which operated in the past 
to bring into being the observed patterning. 
Put another way, our accuracy depends upon 
our abi l ity to . correctly infer causes from 
observed effects ( 1982:6) . 

Based on these definitions of assemblage and site 

patterning it is possible to focus on the variability in 

technological organization exhibited at various 

archaeological places and perceive it as a fundamental 

indicator of past systems of adaptation. 

Binford ( 1977) makes two basic distinctions 

between expedient (or non-curated) technologies, and 

curated technologi�s. The first and most important 

distinction: 

• . • is the recognition that in non-curated 
technologies replacement rates are directly 
proportional to the frequency of partici_pa
t ion in activities in which tools were used. 
In curated assemblages replacement rates are 
directly proportional to the life span or 
utility of the tool under maintenance care, 
and may bear no direct relationship to the 
frequency of activity performance involving 
tool use (Binford 1977: 34) . 
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A port;on of e;nford ' s  second d;st;nct;on relates 

to the locational or associational relationships for 

curated as opposed to exped;ent organ;zat;on . 

. . • in curated assemblag es where tools are 
transported and returned to a res;dent;a1 
location for repair • . .  we can expect that 
the tool manufactur;ng debr;s w; 1 1 only 
regularly be associated with brok en or 
d;scarded parts of tools and not vary with 
the number of tools manufactured ' from 
scratch ' which would have been removed from 
the location ( 1977:34) . 

e;nford proposed a series of propos;t;ons 

concerning expectations under conditions of curated , 

ma;nta;ned, and portable technolog;cal organ;zat;on. 

Those with relevance to this research are as follows: 

. . • H;gh variab;1;ty approach;ng randomness 
between the total number of tools and the 
quantity of tool manufactur;ng debris among 
random site samples. Inverse relationships 
w;1 1 dominate compar;sons between special 
purpose locations such as hunting camps, 
quarries, k; 1 1  s;tes , etc. , and a tendency 
toward direct relationships will pervade 
comparisons between base camps or residential 
locations where repairs are more apt to 
be made . 

. . .  Intersite variability in relative tool 
frequencies to be relat;vely low and to vary 
independently of the seasonal and situational 
differentiation � n  the locus of task 
performance 

. • . Decreasing relative frequencies through 
time to vary ;nversely with the importance 
of the item in the technology. In short, 
as curation ;ncreases, the relat;ve frequency 
of technologically i mportant items will 
;ncrease ( 197 7: 35-36) 
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A l ternatively, Binford contrasts the above proposi tions 

with expectations for expedient manufacture and use of 

tools: 

• • •  A regular proportional set of direct 
relationships between the number of tools 
present, regardless of condition, and the 
quantity of debris remaining from tool 
manufacture • 

• • •  I ntersite variability in relative tool 
frequencies to be high and to vary directly 
with seasonal and situational differentia
tion in the locus of task performance . 

• • •  Changing frequencies to vary directly 
with the importance of the activity in 
which the tool was used ( 1977 : 35-36) . 

In stating these propositions Binford (1977: 35-36) 

repeatedly emphasizes the condition, "other · things being 

equal. " This caveat is particularly relevant where 

other things cannot necessarily be considered equal. 

Consider for example, how would these propositions would 

be affected by a lack of locally available raw material 

and .increasing distance to lithic raw material source 

areas. Since such conditions exist in the drainage of 

the Big South Fork, their effect must be considered in 

some way. Both Amick ( 1984) and Simek and Leslie ( 1983) 

attempt to deal with curation and the relationships 

between implements and lithic raw material. Of 

particular interest is the work of Simek and Leslie 

( 1983) in which it is assumed that differential 

utilization of exot i c  raw material (as opposed to  more · 
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abundant locally available material) with·in and between 

groups of implement types is a valid indicator of the 

degree of curation exhibited by a particular lithic 

assemblage. The same assumption will be made in this 

study , This assumption is related to other assumptions 

about usage which should be noted. Assumptions of 

particular note are those concerning rates of discard 

due to maintenance and replacement. 

An assumption ·of this study, related to implement 

use, is that the amount of energy expended in the 

manufa�ture and maintenance of specific lithic 

implements can be an indicator of the degree of 

expedience or curation. I n  other words, ·the more energy 

required to manufacture and maintain an implement, the 

more likely that implement is to be curated. 

Conversely, the less energy required to manufacture, and 

maintain an implement the less likely that implement is 

to be curated. 

The assumptions relating to curation and 

maintenance discussed above give rise to specific 

expectations for technological organization a� exhibited 

in formal implement variability _ within the drainage of 

the Big South Fork : 

1. Due to the lack of locally available lithic 

raw material the assemblages of the Big South 

Fork drainage should tend to be more curated 
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than expedient. Thus , assemblages should be 

dominated by implements requiring a relatively 

great expenditure of energy to manufacture and 

maintain. If assemblages are more expedient , 

the converse is expected. 

2. If assemblages are curated, there should 

also be evidence of differential utilization of 

raw material in implements requiring more 

ene�gy to ·manufact�re and maintenance. 

3. Finally, curated and maintained assemblages 

should not exhibit any systematic patterning in 

implement to debitage ratios. 
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CHAPTER I I  

THEORETICAL JUSTIFICATION FOR RESEARCH ORIENTATION 

This chapter more fully develops the theoretical 

justification of the research orientation selected for 

this dissertation. The discussion will focus on the 

underlying assumptions of archaeological inquiry as 

communication or information processing and lithic based 

settlement m�dels �s archaeological patterning. A more 

complete understanding of archaeology as information 

processing is necessary to clarify the heuristic basis 

of the pattern recognition approach of this research . A 

greater understanding of settlement models based on 

lithic data is required to see how this particular study 

differs from more traditional settlement analyses. 

Archaeological Inquiry As Communication 

Shannon (1948:379) describes the fundamental 

problem of communication or information processing as 

the reproducing at one point, either exactly or 

approiimately, a message or signal selected a� another 

point. The analogue for archae�logical inquiry, based 

on this description, can be restated · in the following 

terms. The fundamental problem of archaeological 

inquiry is the approximate reproduction of a message 

containing past cultural information in the 
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archaeological present. Archaeological inquiry as 

information processing is probably best described with 

the assistance of an illustration. Figure A. 9 presents 

a general communication system model developed by 

Shannon ( 1948) with specific constructs defined in 

archaeological terms. The discussion that follows will 

explain this model's relevance to archaeological inquiry 

and its value as a heuristic device. 

Shannon ( 1948:.379) indicates that messages have 

meaning, refer to, or are correlated according to some 

system with certain physical or conceptual entities. In 

our interpretation of Shannon ' s  model of information 

processing, messages have meaning, refer to, or are 

correlated with past cultural systems, more specifically 

with adaptive behavioral systems. Theoretically , these 

cultural messages should be generated from a finite set 

of possible �essages, or what Shannon ( 1948) refers to 

as a message ensemble, with a definable probability 

distribution. In other words, there are a range of 

culturally adaptive behavior patterns from which 

cultures choose appropriate behaviors relative to 

particular social circumstances and environmental 

settings. Unfortunately, the probability distribution 

for the range of possible behavior patterns cannot be 

definitely defined, but only approximated, primarily 

through inferences drawn from ethnographic analogies. 
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Thus the information "source" (see F ; gure A. 9 )  for our 

model of archaeological inquiry can be defined as 

adaptive cultural behavior. 

From ethnographic and experimental studies (eg. 

Binford 1 978 ; Johnson 1 978 ; O ' Connell 1977 ) it is known 

that particular cultural behaviors utilize and produce 

spec ; fic material culture elements. Thus a particu l ar 

range of messages produced by the "source" and input 

i n to the "trans mi t t·e r II or II encoder II  w i 1 l have 

associated material cultural referents. The encoding of 

cultural information ; nto archaeol.ogical l y  meaningfu l 

signals therefore, consists of the reduction of the 

cultural behavior into material cultural elements 

through what has been termed depositional site formation 

processes (cf. Schiffer 1 987 ) .  These material cultura l 

elements possess specific attributes (cf. Clarke 1968) 

which are the actual information indicators , whether we 

view them as artifacts exhibiting specific attributes or 

as assemblages of spec i f i c  art i facts. The "encoder" can 

thus be seen as transforming "messages" to "signals" and 

then inputing these "signals" into the transm j ssion 

" ch a n n e 1 , " or a r ch a e o 1 o g i c a 1 r e c. o r d . 

The "channel" or archaeological ·record actually 

refers to archaeological contexts. These contexts are 

either the site, area or situation , or region depend ; ng 

on the level of inquiry. Witn respect to a particular 

35 



"channel " or context, cultural elements or artifacts 

possess what Clarke ( 1968) refers to as contextual 

attributes. The importance of these attributes a l ong 

with the specific attributes mentioned above will become 

apparent in the decoding or pattern recognition step in 

the process of archaeolog i cal inquiry. But before we 

discuss that step in the information processing model, 

the input of 11 noise" into channel must be considered. 

Noise c�n be simply defined as extraneous 

information. This extraneous information causes 

disruption of a s � gnal ' s  integrity, or more plainly, 

information loss. The archaeological interpretation of 

the input of "noise '' into a particular context can be 

seen as the actions of post depositional site formation 

processes (cf. Schiffer 1987) . Due to the high levels 

of noise usually associated with archaeological 

"channels, " output "signals" consist of on l y  a se l ect 

sample of the original input "signals." In spite of the 

selection process, generally related to differential 

preservation and site formation processes (cf. Schi ffer 

1987) , some patterning or redundancy exhibite� by the 

or i g i n a 1 i n p u t II s i g n a 1 s " i s re ta. i n e d i n the mod i f i e d 

"signals" which are output to the decoder. It is this 

patterning or redundancy which is the principal concern 

of the "decoder" within our interpretation of 

archaeo l ogical inquiry. 
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The "rece;ver" or "decoder" aspect of the model ;s 

analogous to the pattern recognition stage of 

archaeolog;cal analys;s. The mater;a1 cultural rema;ns 

that are "output, " or recovered from the "channel, " are 

systemat;cally searched for pattern;ng relat;ve to 

particular research questions. During the initial 

stages of "decod;ng" art;factual and· contextual 

information is transformed into archaeological data 

suitable for spec;f;c problem oriented analyses. This 

archaeological or material cultural data consists of 

observed or perce;�ed ;nformat;on relat;ng to the 

specific and contextual attributes identified as 

relevant to the research problem dur;ng prev;ous stages 

of the transmission process. This pattern recognition 

or "decod;ng" generally takes place dur;ng the ;nitial 

stages of exploratory analysis, but can also occur as an 

integral part of conf;rmatory analysis as well. 

Regardless of whether analyses are exploratory or 

confirmatory, inferential information relating to 

patterning in cultural adaptations is produced. 

It is these cultural inferences which are the _ "messages " 

that are output from the "decode_r "  into the "target. " 

In reference to the ;nformation process;ng of the 

"target, " Shannon ( 1948: 379) indicates that the 

sign;ficant aspect of the commun;cation process is that 

the actual message received is one selected from a 
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larger set of possible messages. Thus interpretations 

of patterning in prehistoric cultural behavior, which 

are based on the inferences drawn from the material 

cultural remains in specific contexts, are probability 

statements. In  other words, the interpretations about 

past adaptive behavior which are drawn from the 

analytical inferences are the most probable of a set of 

poss i ble adaptive patterns based on recovered cultural 

remains. This vie� of the process of archaeological 

interpretation thus allows for evaluation and refinement 

of the indefinite probability distribution of possible 

messages or the message ensemble discussed in reference 

to the "source. " The process of archaeological inquiry 

can also be seen as cyclical with the output of the 

"target" contributing to the investigator ' s  knowledge 

about the "source, " or in the case of this mode 1, new 

knowledge about adaptive cultural behavior. 

Settlement Models ll Archaeological Patterning 

Settlement Patterns 

The investigation of cultural adaptation , through 

the delineation of patterning i� man-land relationships, 

is generally undertaken within the analytical framework 

known as settlement pattern analysis. The fundamental 

assumptions of settlement pattern analysis is that 

distributions of cultural remains exhibit distinct and 
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interpretable spat ; a1 patterning which can be detected 

through systematic study. This patterning, referred to 

as a settlement pattern, has been def ; ned as "the 

sociographic and physiographic relationships of a 

contemporaneous group of sites w ; th ; n  a single culture " 

(Winters 1969:110) . 

Winters ' definition of settlement pattern can serve 

a s  a working defin ; t ; on of settlement pattern if the 

following po �nts ar� taken into consideration. Culture 

as used here should more precisely be cultural system, 

or the cultural system of a particular cultural group. 

For the archaeolog ; st these cultural groups or 

populations are not the same as those studied by the 

ethnographer. The archaeologist stud ; es archaeological 

populations or groups which exhibit similar cultural 

patterning. However, archaeological populations or 

cultural groups are not contemporaneous in the 

ethnographic sense but are aggregates of several groups 

viewed over a specific period of time. The cultural 

systems are therefore also aggregates which must be 

considered relative to their functioning with i n  given 

spatial dimensions over time. 

Observations made by the archaeologist about the 

spatial d ; stribution of archaeo·logical remains and the 

structure and features of the biophysical environmental 

· context are used to produce analytical constructs or 
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models. It is these analytical constructs or models 

that are the settlement pattern. Settlement pattern 

models can thus be considered as descriptions of how 

specific archaeological cu l tures differentially utilize 

the biophysical environment. Accordingly, settlement 

pattern mode l s  are synchronic in nature. A series of 

these models is generally required for a given area to 

investigate diachronic change by means of comparative 

study. 

The discussion above describes one type of 

settlement pattern model which we can define as the 

culture specific type. Another type of settlement 

pattern model is the modal settlement pattern model. 

Un l ike the cu l ture specific models, moda l mode l s  are 

defined at a more general level of abstraction and cover 

much broader time periods. They are usefu l in 

holistically describing the patterning of cultural 

remains and their spatia l relationships within specific 

biophysical environments fo r several archaeological 

cultures simultaneous l y. When the archaeo l ogist uses a 

modal model he is more concerned with the definition of 

patterned regularities or consi�tent relationships as 

opposed to the definition of how relationships have 

changed over time . Both types of settlement pattern 

model are valid and useful analytical tools. 
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Settlement Systems 

Settlement systems, which are assumed to underlie 

settlement patterns, are behavioral in nature. Winters 

( 1969: 110) defines a settlement system as "functional 

relationships among sites contained within the 

settlement pattern." Roper ( 1979: 16) elaborates on the 

settlement system concept by stating, 

A community ' s  settlement system is a 
solution to \ocating sites so as to 
minimize t�e amount of energy that 
must . be expended to procure necessary 
resources, be this by judicious �hoice 
of location of a single site, the loca
tion of several sites at different times 
in different situations, development 
of storage and/or preservation techniques, 
or a combination strategy. 

As with Winters ' definition of settlement pattern, 

it i s  important to realize that these definitions of 

settlement system, as defined by Winters and Roper, 

refer to the behavior of ethnographical l y  definable 

groups or communities, not archaeological groups. 

Accordingly, archaeological models· of both settlement 

patterns and sett l ement systems must be viewed 

differently than those used by the ethnographer or 

geographer. For example, the archaeologist cannot 

identify all the specific sites which were used by a 

particular archaeological population and the seasonal 

order in which they were used in the same way an 

ethnographer can. Neither can the archaeologist 
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directly observe the behavior of site i nhab i tants to 

determine i ndividual s i te funct i on. Therefore, when an 

archaeologist refers to functional relationships between 

s i tes for archaeological groups, the settlement system 

model which is formulated is a generalized one dea l ing 

w i th hypothes i zed relationsh i ps. The hypothes i zed 

relationships are usually between ideal site types or 

zones of util i zat i on wh i ch have been derived in the m i nd 

of the archa�ologist fr�m primarily ethnograph i c  

sources. 

In general, settlement system models reflect not 

only behavioral adaptat i on to the phys i cal env i ronment, 

but to the sociocultural environment as well. As with 

settlement pattern models, two types of settlement 

system models can be developed: culture spec i fic 

synchron i c  and modal synchronic. The culture spec i f i c  

synchronic settlement system model describes the 

adapt i ve behav i or of a specif i c  archaeolog i cal culture 

or group of archaeological cultures possessing the same 

adapt i ve strategy. The modal synchron i c  settlement 

system model describes a more general behavioral 

adaptation to certa i n  select i ve _or l i mit i ng 

environmental factors which are assumed to be always 

present and relat i vely constant i n  effect on all 

archaeological cultures in a given environment, 

over t i me. 
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The formulat;on of settlement pattern models 

can either precede, follow, or be concurrent with the 

generat;on of settlement system models. To a degree 

settlement pattern and systems analysis are not totally 

;nseparable operat;onally. Due to the ;nterrelated 

nature of settlement pattern and settlement system 

analys;s , certa;n bas;c assumpt;ons relat;ng to both can 

be outlined. 

The Assumptions Underlying Settlement Analysis 

Settlement analyses, by the;r very nature, are 

concerned with past cultural behavior. Accordingly, 

they must ;n some way be concerned w;th the two 

fundamental aspects of the archaeological record: 

art;facts and context, for these two aspects are the 

principal sources of information about past behavior. 

The ;nvest;gat;on of these aspects as they relate to 

settlement should be viewed relative to the five bas;c 

underly;ng assumpt;ons d;scussed by Roper ( 1979: 10- 12) : 

1. The biophysical environment is not uniform, 
e;ther spat;ally or seasonally. 

2. Man ;s a . refuging animal. 

3. Commun;t;es w;11 tend to act ;n a rat;onal 
manner ;n exploiting their natural 
env;ronment. 

4. The archaeological record is �eflective , at 
least ;n part, of the behav;or operat;ve ;n 
;ts deposition. 
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5. Settlement -- the process of establishing 
settlements over the landscape ;s an 
adaptation to two sets of conditions, "site, " 
and "s;tuat;on. " 

The concept of refuging behavior, as employed by 

Roper ( 1979: 10) , refers to a pattern of rhythm;c 

dispersal from and around a fixed point in space, which 

can be used in conjunction with the concept of a non 

uniform biophysi cal environment to provide justification 

for defining vario�s types of exploitat;on zones around 

a site (e. g. · · Roper 1979) . Associated with the 

assumption of refuging behavior is the assumpt;on of 

rational exploitation of the physical environment. This 

assumption ;s related to the adapt;ve behavior as 

modeled by the Principle· of Least Effort (Zipf 1949) . 

These concepts are discussed at length by Canc;an 

(196 6) , Plog and Hi ll ( 197 1) , and Roper ( 1979) . Simply 

stated, the basic prem;se of the Pr;nc;ple of Least 

Effort, as appli ed to the study of settlement 

pattern;.ng, is that individuals and groups act to 

maxim ize the return on any investment of labor in 

procurement and utilization activities. 

The assumption that the archaeological record is, 

at least in part, reflective of preh;stor;c behavior is 

a basic prem i se of contemporary archaeology . Placed in 

a systems framework, the redundancy or pattern;ng in 

material cultural residues and their contexts contains 
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information which reflects the systematic and rational 

behavior of participants in a broader archaeological 

cultural context. As indicated by Limp et al . ( 198 1: 

60) , it is recognized that archaeologically derived 

settlement patterns are incomplete relative to the full 

pattern which once existed, due to the effects of 

natural disturbance processes and methodological 

limitations. It is assumed that if properly 

constructed, systemic redundancy within the model will 

makeup for these limiting factors. 

Roper ' s  last assumption is of primary importance to 

understanding the approach to settlement analysis 

conducted during this study. The concepts of site and 

situation were originally developed in geography by 

Ullman ( 1954) . Based on U l lman, Berry ( 196 4) defines 

site as a unit of analysis, characterized by local 

man-land relations and by form and morphology . Berry 

( 196 4: 4) goes on to define situation as a horizontal as 

well as a functional unit of analysis which refers to 

regional interdependences and connections between 

places, or to what Ullman calls spatial interaction. 

Eschman and Marcus ( 1972: 28) define site as " . . .  the 

features of the local environment on which settlement 

are established and over which they grow. " Situation is 

further defined by Eschman and Marcus ( 1972: 28) as, 
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both . • . the physical conditions relative 
to the site that extend over a wider area 
than the actual settlement occupies and to 
man ' s  cultural characteristics within and 
around the (settlement) . 

Archaeologists have generally approached settlement 

studies by concentrating almost exclusively on site 

characteristics (e.g., Ray et al. 197 6) .  Exceptions to 

this trend are the studies employing some form of site 

catchment analysis. Roper (1979: 12-17) has indicated 

that it is at least of equal importance to consider 

situation since man-land interaction is not only a site 

specific adaptation but also . an adaptation to an 

ecologically-defined environmental context. 

The overall ecological implications for settlement 

pattern analysis in particular but also for settlement 

systems analysis is that both types of analysis are 

systemic in nature. In other words, the cultural and 

environmental records are the material remains of a 

single dynamic system composed of many interrelated 
� ?, subsystems that effect one another in many diverse ways. 

The systemic relationships of archaeological cultures 

and the environments to which they adapted are typically 

investigated either by describing the interrelationships 

of cultural behavior within the larger systemic context 

that includes the natural environment , or by isolating 

the natural phenomena or factors which are related to 

the origin or development of cultural behavior (Vayda 
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1969: xi) . Both appro�ches are involved in the creation 

of settlement pattern and system models. 

Two basic types of synchronic settlement models can 

be generated, culture specific and modal. The remainder 

of this discussion and subsequent analysis will 

concentrate primarily on the assumptions underlying the 

more general modal models. It should be noted, however , 

that certain assumptions relative to the generation of 

modal synchr�nic models have implications for generation 

of the more detailed and refined culture specific 

synchronic and diachronic settlement models. 

The basic assumption underlying the generation of 

modal synchronic settlement models is that the structure 

of the environment tends to produce a "modal" pa*tern or 

distribution of cultural residues. For instance , in 

non-uniform environmental situations certa i n  locations 

will inherently be more suitable for different types of 

human activity than others. This assumpti�n is directly 

related to the assumpt i on that certa i n  select i ve or 

limiting factors are always present in a given 

environment. Underlying this assumption is the 

suggestion that, given the relatively constant effects 

of these factors, in the same environment humans will 

tend to act in similar ways. This does not mean humans 

will always act in exactly the same manner , but that 

"there will tend to be a modal pattern of behavior that 
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is selected for and repeated because of its 

appropriateness or fitness in acquiring required 

resources in the environment in question " (Plog and Hill 

197 1: 13) .  

The assumption that certain limiting environmental 

factors are always present and constant in effect may, 

however, not be entirely valid. The physical 

environment, like the cultural subsystem within it, is 

constantly evolvi ng and changing. Certain subsystems of 

the physical environment are less dynamic than others. 

As a result of these differential rates of change, 

certain factors can be assumed to be relatively constant 

in effect. These factors are the only ones that can be 

studied with any validity when developing modal 

synchronic settlement models. Other more dynamic 

factors are best studied only when developing culture 

specific synchronic and diachronic set tlement models . 

A broad range of factors have been suggested as 

effecting man-land relationships in general and p l aying 

significant roles in influencing past behaviors relative 

to specific sites and situations, site l ocation 

selection in particular. Several authors have pointed 

out (cf. Salmon 197 5 ;  Grady 1980) that the delineation 

of all factors relevant to site location is practically 

impossible. There is, however, considerable agreement 

among anthropologists as to those factors considered 
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most re l evant. These factors, with examp l es of specific 

variab l es that can be studied, are l isted in Tab l e  8.6. 

The first three groups of factors may be considered 

l ess dynamic types, therefore appropriate for the 

construction of moda l synchronic sett l ement mode l s. The 

fourth and fifth groups are extreme l y  dynamic and shou l d  

be studied on l y  when generating cu l ture specific 

synchronic sett l ement mode l s. I t  shou l d  be noted that 

these factors are not tota l l y  unre l ated and in some 

cases high l y  interre l ated. Therefore, as noted by P l og 

and Hi l l  (197 1: 49) it is difficu l t  to assess the 

re l ative importance of these factors on site and 

situation choice. 

Due to the difficu l ty in assessing the re l ative 

importance of the environmenta l factors and the general 

l ack specific information about past biophysica l 

conditions within the Big South Fork drainage, no 

attempt wi l l  be made in this current study to address 

and integrate these factors exc ept in a general fashion . 

As indicated previous l y, this study wi l l concentrate on 

the information contained in the artifact ass�mb l ages as 

contained in on l y  very genera l l y  defined contexts. The 

fo l l owing chapter wi l l out l ine what is current l y  known 

about past environmenta l factors and suggested cu l tura l 

re l ationships. 
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The settlement analysi s  in this current study is by 

necessity qu i te general with regard to cultural and 

environmental relationships. In spite of this lack of 

specificity this study can be viewed as a necessary 

first step toward understanding complex sets of 

relationships. It is hoped that future investigations 

will be able to more precisely and fully model and 

investigate the interactions between the cultural and 

environmental fact�rs. 
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CHAPTER I I I  

ENVIRONMENT AND CULTURAL CONTEXT AND CONTENT 

This chapter contains brief summaries of past 

environmental and cultura l systems which operated on the 

Cumberland Plateau. These summaries will place this 

dissertation in prospective with what is current l y  known 

about past environments and cultures for the Southeast 

in general, and the. Cumber l and P l ateau and drainage of 

the Big South. Fork River in particular. 

General Environmental Setting of the � South Fork 
River Drainage and the Cumberland Plateau 

The fo l lowing section discusses the environmental 

setting of the prehistoric habitation of the Cumberland 

P l ateau region. The maj ority of this information has 

been drawn from more lengthy and detailed compilations 

by Ferguson and Pace ( 198 1b) and Ferguson et al. ( 1986) . 

Topography, Hydrography, Geology 

The Cumberland Plateau has been characterized by 

geographers ( Fenneman 1938 ;  Thornbury 196 5) as a 

distinct physiographic region. Fenneman ( 1938) defines 

the Cumberland Plateau as a part of the Appalachian 

P lateaus Physiographic Province, a belt of elevated 

tableland that extends from western Pennsylvania to 

northeastern Alabama . The plateau is considered a true 
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peneplain, exhibiting a broad, undulating surface 

submaturely dissected by valleys whose steepness and 

depth increase toward its edges (Fenneman 1938:337) . I n  

the area south of the Cumberland River and north of the 

Tennessee River, the portion of the Cumberland Plateau 

in Tennessee ranges from 48 to 88 km (30 to 55 mi ) wide, 

with the eastern and western boundaries of the plateau 

marked by high escarpments. On the east the escarpment 

is a high, almost unbroken linear scarp which in places 

rises up to 300 m ( 1000 ft) above the adjacent Ridge and 

Valley Physiographic Province. The western escarpment, 

which divides the Cumberland Plateau from the Interior 

· Low Plateau Province, is less pronounced and very 

irregular due to the number of deeply entrenched 

drainage basins which have eroded in a headward 

direction into the more resistant rocks. This has 

resulted in the formation of deep valleys which have in 

some cases cut into underlying limestone and shale 

formations . The elevated tableland of the Cumberland 

Platea u results from the erosionally resistant 

sandstones and conglomerates of the Pennsylvanian 

System. These rocks occur in predominantly undisturbed 

horizontal strata and overlay older, less erosionally 

resistant rocks consisting predominantly of l i mestones 

and shales. These older rocks have been exposed by 
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erosion in adjacent regions, the Ordovician System to 

the east and the Mississippian System to the west. 

The drainage of the Big South Fork of the 

Cumberland River contains about 3200 km2 ( 1 2 40 . 2) m ,  , or 

roughly 2 4% of the total area defined as the Cumberland 

Plateau region, and extends from i ts headwaters section 

in north-central Tennessee to its juncture with the 

Cumberland River, north of Burnside, Kentucky. The 

drainage of �he Bi� South Fork is almost entirely 

contained within the western portion of the Cumberland 

Plateau, with the exception of a single tributary 

system, the Litt l e  South Fork. The Big South Fork is 

the largest single drainage system of the plateau and as 

a r esult encompasses an area exhibiting relatively high 

environmental diversity. 

The eastern portion of the drainage, the headwaters 

of the New River, contains the Cumberland Mountains 

which are characterized by pronounced relief and 

elevat i ons of  over 900 m (3000 ft) AMSL. The central 

and western portions of the drainage are more typical of 

the remainder of the plateau. These portions . are 

characterized predominantly by �roadly undulating upland 

terrain lying between 50-550 m ( 150- 1800 ft) AMSL,  with 

more dissected terrain and progressively deeper 

entrenchment along the major tributaries. Mississippian 

formations are exposed in the most deeply entrenched 
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�ortions of the major tributaries in the extreme 

northern portion of the basin. The . downcutt ; ng of 

·streams has created a complex network of gorges with 

sandstone bluffs rang ; ng from several meters to several 

tens of meters in height. 

The transition between these gorge areas and 

adjacent uplands is abrupt, and its effect on edaphic 

and biotic variability has produced prominent and 

generally clear-cut environmental boundaries. Because 

of the topographic and hydrographic variability, a 

number of edaph ic  s i tuations are present which are 

important in determining micro-climatic and micro

environmental· variation. Continued erosion has littered 

the lower slopes and valley bottoms with boulders from 

the bluffs. Because of the h i gh runoff and narrow water 

channels, opportunities for the development of al l uv ; a1 

deposits are lim ited. Only a few alluv i al floodplains 

and terraces exist along the major streams. These are 

mai nly confined to the lower sections of tributaries 

with a Strahler rank of three or higher, as ind ; cated on 

7.5 minute quadrangles. Middle and lower slopes along 

the streams are chiefly comprised of colluvial material, 

as are many of the terraces. 

Within the gorges, the relative stratigraphic 

pos i t i on of resistant sandstones and conglomerates has 

contributed to the formation of a variety of 
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distinctive landforms. The area abounds with chimneys, 

promontories, arches, ledges, precipices, overhangs, and 

waterfalls. The numerous rockshelters are the most 

prominent features in the gorge areas of the Big South 

Fork drainage. McFarlan ( 1943: 120) attributes the 

formation of rockshelters to the effective weathering of 

locally weaker zones within the Pennsylvanian strata. 

The Pennsylvanian System of the Cumberland Plateau 

is generally . 200 to 300 m (6 50-97 5 ft) thick. In the 

Cumberland Mountains, Pennsylvanian rocks are even 

thicker. The Pennsylvanian System is composed of 

predominantly horizontally lying sandstones, 

conglomerates, and shales between which occur coal 

deposits and occasionally local ized deposits of fine 

clay { Wilson et al . 1956). Most of the lithology of the 

Pennsylvanian system of the Cumberland Plateau is non

marine and formed primarily as delta and floodplain 

deposits of a low, swampy coastal plain (McFarlan 1943) . 

Little intensive geologic mapping has been 

conducted within the drainage of the Big South Fork . 

Only a few areas have been _ subjected to detaiJ ed 

geologic mapping . Two such are�s are the Burrville 

7. 5 min. Quadrangle, in Tennessee (Jewell 1972), and the 

Barthell 7 . 5  min. Quadrangle, in Kentucky (Pomerance 

196 4). The Burrville Quadrangle is located west of the 

CARP study area and south of the Bandy Creek study area . 
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The Barthell Quadrangle is located north of the Bandy 

Creek study area. The geologic cross sections for these 

tNo mapped areas are presented in Figure A. 10 . 

There are few cryptocrystalline silicates suitable 

for the manufacture of chipped stone implements to be 

found in any of the rocks of the Pennsylvanian System. 

TNo possible exceptions are silicate nodules which occur 

in certain formations and quartz pebbles from certain of 

the sandstone congl·omerates. There are few indications 

that any of the lithic raw material utilized 

prehistorically on the Cumberland Plateau came from the 

rocks of the Pennsylvanian Sy�tem. 

While rocks of the Pennsylvanian System dominate 

the exposed plateau surface, older rocks of the 

M i ssissippian System, predominantly limestones and 

shales, can be found in the most deeply incised areas, 

particularly along the Nestern escarpment of the 

Cumberland Plateau. Several of the limestone formations 

of the Mississippian System contain abundant fine 

grained chert and other cryptocrystalline quartz 

suitable for stone implement manufacture. But since 

these formations are only narrowly exposed in the most 

deeply incised gorge areas there is an almost total lack 

of outcroppings throughout the Cumberland Plateau. 

Thus, locally available cherts and other 

cryptocrystalline rocks are almost entirely lacking 
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throughout the reg ; on. Therefore, 1 ; th ; c  raw materials 

exploited by the prehistoric i nhabitants of the 

Cumberland Pla teau could be cons ; dered exot ; c  as opposed 

to local in nature. 

The nearest extensive outcroppings of chert bearing 

formations are of the M ; ss ; ss ; pp ; an System of the 

Eastern Highland Rim Physiographic Prov i nce and the 

Mississipp ; an and Ordovician Systems w ; thin the Ridge 

Physiographic Province and Valley. The outcroppings of 

the Eastern H ; ghland R ; m  are located 1 2  to 28 km (7 to 

17 mi) west of the Bandy Creek and CARP study areas . 

The outcropp ; ngs of the M ; ssiss ; pp ; an and Ordov ; c ; an 

Systems of the Ridge and Valley are located 27 to 3 3  km 

( 1 7 to 20 mi ) east of the CARP and Bandy Creek study 

areas. Much of the chert from the Mississippian and 

Ordov ; c ; an Systems ; s  d ; st ; nct ; n  character, 

particularly w i th regard to color and texture. 

Occurrences of chert w ; th ; n  the formations of these 

systems �re of vary i ng quality and quant i ty, and appear 

to be d i fferent ; ally d ; stributed. w ; 1 son and F ; nch 

(1980 ) and Ferguson et al. ( 1986) have reported areas of 

; ntens ; ve prehistoric quarrying act i vity i n  the Upper 

M i ssissippian formations on the Eastern Highland Rim 

; mmediately adjacent to the western escarpment at the 

Cumberland Plateau. Unfortunately, no systematic 

stud i es have been conducted to document resource 
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d;str;but;on and extent of preh;stor;c ut;1;zat;on. For 

more deta;led d;scussions of the geologic aspects of the 

M;ssissippian and Pennsylvanian (Carboniferous) Systems 

of the Cumberland Plateau and the Eastern Highland Rim 

see Ri ce et al. ( 1979) for Kentucky, and M;l;c; et al. 

( 1979) and Wilson and Stearns ( 1 958) for Tennessee. 

Paleoenv;ronmental Climate, Flora, and Fauna 

The environmental factors discussed in the 

preced;ng section can generally be assumed to have 

changed relatively little over the past 12, 000 years. 

However, since interpretation of prehistoric man-land 

relationships requires an understanding of past 

environmental dynamics, a bri ef discuss;on of relevant 

research into the more dynamic environmental factors of 

the past is in order . 

Periodic fluctuations in climate influenced 

reg;onal preh;storic environments, and consequently, 

patterning in prehistoric cultural adaptation, 

part;cularly subsistence and settlement. In spite of a 

general agreement in the validity of the preceding 

statement, there has been considerable disagreement over 

the kind of climatic changes, the degree of variation, 

and the human effect on early env;ronments in Eastern 

North America during the Pleistocene and Holocene (eg. 

Antevs 1955, Braun 1950, Martin 1958) . 
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Recent research on the Eastern Highland Rim, in 

particular Delcourt and Delcourt ( 1979) and Delcourt 

( 1979) , has established a fairly clear picture of 

climatic and vegetational changes over -time on the 

Eastern Highland Rim and the Cumberland Plateau. The 

interpretations of Delcourt and Delcourt ( 1979) and 

Delcourt ( 1979) are based on the analysis of 

radiocarbon-dated pollen and plant macrofo s sils from 

sediment cores taken at two pond sites on the Eastern 

Highland Rim. Analysis of samples from Anderson Pond in 

White County, Tennessee, indicated that during the 

Farmdalian Interstadial (25, 0 0 0  +/- 3, 0 0 0  yr BP. ) ,  the 

climate was cooler and moister than at present. Forest 

taxa apparently consisted of a mixture of northern 

Dip1oxy1on pines, spruce and . deciduous species (Delcourt 

1979) . 

During the Late Wisconsin glacial maximum ( 19, 0 0 0-

16, 300 BP. ) temperatures were apparently much cooler 

than at present with longer winters and shorter summers. 

The forest vegetation was comparable with present day 

conditions in southern Man i toba and consis teq of a 

boreal coniferous forest of pre�ominantly jack pine, 

spruce, and fir. Thi·s boreal fores t appears to have 

changed during the period of warming temperatures from 

16, 300-12, 500 yr BP. into a predominantly deciduous 

forest similar to present day northeastern Wisconsin and 
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M i nnesota. The jack p i ne-spruce-f i r  were replaced by 

dec i duous taxa i n i t i ally cons i st i ng of ash, i ronwood, 

h i ckory, , b i rch, butternut � w i llow, and elm, w i th the 

later add i t i on of beech and sugar maple (Delcourt and 

Delcourt 1979, Delcourt 1979) . 

By 12, 500 yr BP. a cool, mes i c  cl i mate ex i sted, and 

m i xed mesophyt i c  taxa were well establ i shed on the 

Eastern H ighland R i m  and most probably the adjacent 

Cumberland Plateau. M i xed mesophyt i c  taxa rema i ned 

abundant unt , l  around 8000 yr BP. From 12, 000 to 10, 000 

yr BP. forest cond i t i ons were probably roughly the same 

as present day forest commun i t i es i n  the Allegheny 

Plateau reg i on of Oh i o  and West V i rg i n i a  (Delcourt 

, 19 79) . 

Apparently the arboreal flora of the Eastern 

H i ghland R i m  and the Cumberland Plateau have changed 

very l i ttle from 9, 500 yr BP. to the present, w i th 

pollen i nd i cat i ng the presence of such warm temperate 

taxa such as oak, sweetgum, blackgum, and chestnut, w i th 

southern p i nes never becom i ng prom i nent. At around 8000 

yr BP. , cond i t i ons were apparently s i m i lar to present 

day eastern Kentucky (Delcourt 1979) . 

A per i od .of cl i mat i c  warm i ng and dry i ng i s  i nferred 

to have occurred between 9, 000 and 5, 000 yr BP. Th i s  

per i od i s  known as the Hyps i thermal Interval (Wr i ght 

197 6) and i s  roughly equ i valent to Antevs ' (1955) 
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Altithermal. This warming and drying of the climate was . 

accompanied by a diminishing of mixed mesophytic taxa 

and a substantial increase of more xeric taxa such as 

oak, ash, hickory, swamp alder, and buttonbush. During 

the mid-Holocene mixed mesophytic taxa appear to have 

been generally restricted to northeast facing gorges and 

the Cumberland Mountains on the Cumberland Plateau 

(Delcourt and Delcourt 1979, Delcourt 1979) . · Further 

support that. a mid-Holocene warming occurred on the 

Cumberland Plateau can be found in the macrofloral 

record of Newt Kash Shelter, Menifee County, Kentucky . 

Jones ( 1936) found indications of large amounts of 

prairie type vegetation that suggested an ancient 

environment that was closely a k i n  to a tall grass 

prairie. 

After 5, 000 yr BP. , mesic forest taxa are 

represented on the Eastern Highland Rim and Cumberland 

Plateau. During the late Holocene, there appears to 

have been an increase in precipitation which is 

reflected in the pollen spectra from Anderson Pond for 

both 2, 000 yr BP. and 200 yr BP. (Delcourt 1179) . 

As indicated by Delcourt ( 1979: 257) , present day 

distributions of species populations and forest types on 

the Cumberland Plateau are related to such factors as 

substrata, degree and exposure of slope, aspect, soil 

moisture, and soil mantle stability. The most xeric 
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habitats on the Cumberland Plateau occur on the bluffs 

with sandy soil underlain by thick permeable sandstone. 

These habitats generally contain hickory forest and 

scrub pine (Braun 1950) . 9ak-hickory forest communities 

occur on southeast to southwest facing slopes 

particularly in the broad coves of the Cumberland 

Plateau (Caplenor 196 5, Delcourt 1979) . The north to 

northeast-facing sides of steep, narrow gorges contain 

restricted communities of mixed hardwoods and hemlock 

(Caplenor 196 5, Delcourt 1979) . Eastern white pine also 

grows on the Cumberland Plateau (Delcourt 1979) . Table 

8. 7, taken from Ferguson et al. { 1986) , presents a 

brea�down of the major forest associations of the 

Cumberland Plateau, as defined by Safley { 1970) . 

Further information on the habitats of particular taxa 

can be found .in recent studies by Cabrera { 1969) , Hinkle 

( 1978) , and Safley { 1970) . In general, these studies 

found that the variation in edaphic conditions have a 

great effect on present day forest composition on the 

Cumberland Plateau. A detailed inventory of plant taxa 

within the Big South Fork drainage was compiled during 

preparation of the environmental impact statement for 

the Big South Fork National River and Recreation Area 

(USCOE 197 6: Appendix C) . This inventory documents over 

40 canopy sites , and lists over 400 vascular plant 

species which constitute the forest understory. Major 
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biotic com mun i ties have been ident i fied for the 

Cumbe r l and P l ate au and m apped within the Big South For k 

N a tiona l Rive r and Recrea tion Are a (USCOE 1 9 76 : 1 0 9 - 1 26). 

Comprised of a numbe r  of diffe rent forest associa tions, 

these communities, as cha r acte rized, can be used to 

define t ypica l ter restrial biotic com munities of p l ant 

and anima l  t ax a. These �iotic communities a re 

summ a rized in T a b l e  8.8. - For a more detai l ed discussion 

of these communities, and more comp l e te l istings of 

potentia l p l ant foods, avai l a b l e  within them 

prehistorica l l y, see Fer guson and Pace ( 1 9 8 1 b : Appendix 

B )  and Fer guson e t  a l. ( 1 9 86 ) . 

The prehistoric fauna l r ecor d  from regions ne a r  or 

a d j acent to the Cumbe r l and Plateau gene r al l y suppor t  the 

ma jor environment a l changes indica ted by the f l or a l 

recor d. For ex amp l e, P l eistocene fauna l rem ains from 

Boone Count y, Kentucky, sug gest tha t horse, g round 

s l oth, elk, moose, ca ribou, musk ox, bison, m astodon, 

m ammoth, and bea r  (Funkhouser 1 925 : 3 1 ) might have been 

p r esent on portions of the Cumbe r l and P l ate a u. An 

assemb l age of l a te P l eistocene fauna from Cheek Bend 

C a ve in the N ashvi l l e  Basin of Tennessee suppor ts th e 

indica tion tha t bor e a l conditions existed ( K l ippe l and 

Pa r malee 1 982). Bore a l or nor the rn microtines, 

inc l uding : ye l l ow -cheeked, m e adow, redback, and he a the r 

vo l es ;  a l ong with borea l  or nor the rn soricides such as : 
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pygmy , mas ked , smokey , wate r , and arctic sh rews , were 

ab undant in the P l eistocene strata . F u rthe r m o re , the 

presence of red squir re l ,  pine martin , and l east wease l , 

beyond their present day ranges , c l ear l y  suppo rts a coo l  

c limatic regime d u ring the l ate P l eistocene . The mar ked  

red uction in b orea l species for  the fauna of  Cheek Bend 

Cave a l so l ends suppo rt to the estab l ishment of mode rn 

species at the P l eistocene-Ho l ocene transition { K l ippe l 

and Parma l ee 1 9 8 2 ) , · a pe rio d when mass extinctions of 

P l eistocene megafauna and avifauna occu r red. 

Suppo rt f o r  the mid-Ho l ocene warming can a l so be 

f ound at Cheek Bend Cave by a decrease in the ab undance 

of sh o rt-tai l ed sh rews re l ative to l east sh rews , 

suggesting d rier conditions more typica l of the oak 

hicko ry associations of the centra l Midwest United 

States { K l ippe l and Parma l ee 1 9 8 2 ) . 

The diversity of present day fauna gene ra l l y  

ref l ects the habitat diversity of the C umbe r l and 

Plateau. F o r  examp l e ,  a recent samp l ing of fauna 

conducted w i th in the B i g  S outh F or k  Nat i ona l River and 

Recreation Area ( US C OE 1 976 : Appendix C )  identified 

fifty-seven species of mamma l s , seventy-f o u r  speci es of 

amphibians and repti l es ,  eighty-one species of fish and 

over two h und red and fif ty species of avifauna as 

cu r rent inhabitants of the d rainage. F o r  mo re detai l ed 

discussions of C umber l and P l ateau fauna potentia l l y  
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su i t ab l e  fo r mee t i ng preh i st o r i c  su bs i stence needs see 

Fe r g uson and Pace ( 1 9 8 1 ) and Fe r g uson e t  a l . ( 1 9 86 ) .  

Gene r a l Cu l t u r a l Se t t i ng of the !..ig_ S o u th F o r k  Dr a i nage 
and the Cu mbe r l and P l a te a u  Reg i on 

The Cu mbe r l and P l a te a u  is often cons i de red an 

a rchaeo l ogica l void. As noted by F a u l kne r  ( 1 967 ) , this 

is gene r a l l y due t o  the fact tha t the Cum be r l and P l a te a u  

has rem ained re l a tive l y  iso l a ted and the refo re pr o tected 

fr o m  hu m an ac t i v i t ies tha t expose a rchaeo l og i ca l rem a i ns 

o r  require the m anda ting of ·a rchaeo l o gica l 

i nvest i g a t i on. Such activ i ties inc l ude extens i ve 

ag ricu l t u r a l u ti l ization, u r b an o r  indust ria l expansion 

and o r  the deve l opment of m ajo r wa te r  cont r o l pr ojects. 

Litt l e  is known a b o ut the prehist o ry of the Cum be r l and 

P l a te a u, because unt i l  recent l y  ve ry l i t t l e syste ma t i c ,  

l a r ge sca l e  investig a tion had been conducted . The l ack 

of emphas i s  given to prev i ous . a rchaeo l og i ca l  

investig a tions can be seen in the fact that in 1 9 7 9  

the re we re fewe r than 1 75 s i tes recorded i n  the off i cia l 

Tennessee S t ate site fi l es for the 1 6  co unt i es cove ring 

the Cu mbe r l and P l a te a u  i n  Tennessee (Fe r guson· and Pace 

1 9 8 1 b : 1 6- 1 7 ) . 

Prev i o us Archaeo l og i ca l  Investiga tions 

Most e a r l y and seve r a l recent a rchae o l o gica l 

invest i g a t i ons on the Cu mbe r l and P l a te a u  f9cused on the 
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consp ; cuous rockshelter s ; tes , part ; cularly those in 

easte rn Kentucky ( e g. Thurston 18 9 0 , Hogue 19 2 0 , Mye r 

19 2 8 , Jones 19 3 6 , Par r ; s 1946 , Hassle r 1947 , Funkhouse r 

and We bb 19 2 9 , 19 3 0 ,  1 9 3 2 ,  Webb and Funkhouse r 1 9 3 6 , 

Hartney 19 6 3 , Ahle r 19 6 7 , Mar quar dt 19 7 0 , Dunnell 19 7 2 , 

Dunnell , Hanson and Har desty 19 7 1 , Cowan 19 7 5 , 19 7 6 , 

Vento et al. 19 8 0 , Cowan et al. 1 9 81 , and Hof fman 19 8 7 ) .  

This focus was due in lar ge part to discove ry of  well 

prese rved  botanical· and othe r pe r ; shable rema ; ns. In 

gene ral , the concern with rockshelte rs , to the exclusion 

o f  othe r types of  s ; tes , has led to a fa ; rly biased view 

of  prehistory on the Cumbe rland Plateau. 

Recently , with the mandated ; nvestigations related 

to cultural resource management ( cf. Clay 19 8 1 ) ,  a less 

biased view has starte d  to eme r ge of  the nature of  the 

archaeological recor d of the Cumberland Plateau . Around 

19 8 0 , over 8 0 %  of  sites recor ded on the Cumbe rland 

Plateau had been recorded  by C R H  projects. 

Unfortunately , most o f  the C R H - re l ated projects have 

cove red only limited areas , and discussions of  findings 

have been limited to cursory descriptions , with little 

attempt to integ rate the information or add ress 

substantive theoretical or methodological issues. 

The re are a few exceptions whe re CR H-related research 

has bee n conducted on a relatively broad scale ( ; e .  Pace 

and Kline 19 7 6 ; Wyss and Wyss 19 7 7 ; G reenhouse 19 7 9 ,  
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1 980; Jobe et al. 1 980 ; an d Millican Associates Inc. 

1 98 1 ) .  But like many C R M-projects these projects have 

been biased in s i te samplin g  d ue to inadequate su r vey 

techniques an d the reportin g which has ten ded to be 

primarily descriptive. T u r n bow and Allen ( 1 979 ) , an d 

Ball an d Chapman ( 1 977 ) have noted that for most C R M

related projects on the C umbe rland Plateau ,  disparities 

have existed between  project goals and research desig ns , 

with the paucity of previous archaeological research 

bein g considered as a major cause for this disparity 

(Fe r guson and Pace 1 98 1 b : 1 6 ). The almost total lack of  

in formation relatin g to cultu re chronology , settlement 

patte r nin g , an d assemblage variability , has ce rtainly 

made the con d uct of su bstantive archaeological research 

dif ficult . Inte rpretations of cultu re history , 

su bsistence strategies , and  patte r ns of  prehistoric 

cultu re in gene ral h a v e  bee n based on in formation f rom 

su r rou n din g regions or on biased an d lar gely inadequate 

in formation (Fer guson and Pace 1 98 1 b ) . 

O ne C R H - related stu d y  of  particular note i s  tha t o f  

Pace an d Kline ( 1 97 6 ) ,  who con d ucte d an archaeological 

su r vey  of  the H u be r  Coa l Field , located in the southe r n  

portion o f  the C umbe rlan d  Plateau. The stu dy area 

included parts of Ten nesiee cou nties of B l edsoe , 

Sequatchie , an d Van B u ren. This in vestigation , like 

some of those usin g a l te r nate sou rces of f u n ding (eg .  
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Cowan and w ; 1 son 1 977, Cowan 1 978 and Cowan et a l . 

1 9 8 1 ) ,  at l e ast attempted to ; nte g r ate their findings 

w ; th the gene r a l body of anth ropo l og ; ca l know l ed ge. 

Fina l ly, th ree C R H - re l ated  projects, cond ucted in 

the B i g  South Fork d r a i nage, othe r th an those cond ucted 

by the University of  Tennessee, h ave re l ev ance to this 

cu r rent stu dy. A l l th ree projects we re cond ucted i n  

a s sociation with the Corps of Engineers ' deve l opment o f  

the s ; g South Fork Nat ; ona l R ; ve r  and Recre at ; on Are a  

( he re afte r  refe r red  to a s  BSFNR R A ) .  The first of these 

stu dies by w ; 1 son and F ; nch ( 1 9 8 0 ) cons ; sted of a 

reconnaissance l eve l  s�rvey of se l ected a re as within the 

BSFNR R A. The second study, by F ; ege l ( 1 979 ) , conce rned  

the a rch aeologica l investig ations along the Leathe r wood 

For d  Road r ; ght-of-way w ; th i n the BSFNR R A. The th ; r d 

stu dy by Whe aton (n.d. ) conce rned  excav ations conducted 

at 4 0 S T6 a te r r ace a l ong the s ; g South Fork R ; ve r  pr ; or 

to BSFNRR A  road constr uction. These stu dies a re of 

re l ev ance ; n  th at they prov ; ded  a d d ; t ; ona l co l l ect i ons 

f r om some of the s i tes stu died by the Uni ve rsity of 

Tennessee, as we l l  as mate r i a l for compa r at ; ve stu dy . 

For more deta i le d  discussions of previous 

a rch aeo l og ; ca l  i nvesti g at i ons see Fe r g uson and Pace 

( 1 9 8 1 b ) and Fe r guson et a l . ( 1 9 86 )  These reports 

present more l engthy d i scuss ; ons , but i dent ; fy nume rous 
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othe r projects re lating to archaeo l ogy  of the 

C u mbe r l and P l ateau. 

C u l t u re History and Past Lifeways 

Based on the archaeo l ogica l 1 nvestigations 

cond ucted to date on the C u mbe r l and P l ateau and in 

su r rounding regions, on l y  a ver y  gene ra l  pictu re of the 

cu l t u re history can be ou t l ined .  As indica ted above , 

ver y  l itt l e  of what is known abou t the cu l t u re history 

of the region. is based on investigations which have been 

cond ucted on the C u mbe r l and P l ateau. Accor ding l y, most 

infe rences abou t the cu l t u re history, as we l l  as past 

l ifeways, and cu l tu ra l  processes of the C u mbe r l and 

P l ateau are d rawn from investigations in adjacent 

regions. 

In this section, on l y  a b rief ou t l ine wi l l  be given 

of the cu l t u re history of the C u m be r l an d  P l a teau with 

emphasis being p l aced on the findings of those st u dies 

act ua l l y  car ried ou t on the C u m be r l and P l ateau. For a 

more detai l ed and b roade r discussions of the cu l tu re 

histor y, see Fer g uson and Pace ( 1 9 8 1 b )  and F e r g uson e t  

a l .  ( 1 9 86 ) . For the pu rposes of this discuss i on of the 

regiona l cu l t u re history the fo l l owing ch rono l ogic 

periods, which rou gh l y  define spans of time in which 

cu l t u res exhibited simi l ar behaviora l pat terning , wi l l 

be used : Pa l eo-Indian ( 1 3 , 0 0 0 ? - 1 0, 00 0  y r  BP. ) ,  Archaic 
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( 1 0, 000-2, 700 yr BP.), Wood l and ( 2, 700-1 , 000 yr BP.), 

and Late Preh ; stor ; c/ M ; ss ; ss ; pp ; an ( 1 , 000-200 yr BP.) 

( cf. Steponaitis 1 9 86). 

Informat ; on about  the Pa l eo-Ind ; an Per ; od on the 

Cumbe r l and P l ateau is l imited  a l most exc l usive l y  to 

tempora l -sty l ; st i c  project ; l e po int/  knives s ; m ; l ar to 

ones that  have been dated to this pe riod in othe r 

regions. These project ; l e po int/  kn i ves have been 

recove red as i so l ated sur face finds , f rom mixed 

contexts, or recovered by amateur co l l ectors who are 

unab l e  or unw ; l l ing to identify the context. 

Thus, there are ; ndicat ; ons that the P l ateau was 

· ut i l ized during the Pa l eo-Indian Pe riod. But , the 

l ack of ; nfor mation h ; nde rs any meaning fu l 

inte rpre tat i on of assemb l age content and context, and 

there fore, no substantive conc l us ; ons can be d rawn 

conce rning prehistoric cu l tura l behavior during t his 

per i od ( Fe rguson e t  a l .  1 9 86). 

The Archaic Pe riod ( 1 0, 000-2, 700 yr BP.) in easte rn 

Nor th Ame r ; ca i s  genera l l y div ; ded  by archaeol og i sts 

into th ree sequentia l  pe riods , Ear l y  ( 1 0, 000-8, 000 yr 

BP. ) ,  Midd l e  ( 8, 000-6 , 000 yr B P . )  and Late ( 6, 000-2 , 700 

yr BP.). For the Archaic Pe riod i n  the Southeast  as a 

who l e, the re appears to have been gene ra l  ; ncreases ; n  

popu l at i on and cu l tura l comp l exity th rough time, 

par t i cu l ar l y  in cu l tura l e l ements re l ated to subs i stence 
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( Stepona ; tus 1 986 ) .  P u r r ; ngton ( 1 967 : 1 6-1 7 )  su g gests 

th at these gene r a l trends m ay not h a ve been as 

pronounced on the C umber l and P l ate a u .  P u r r ; ng ton ( 1 967 ) 

and l ate r Dunne l l ( 1 972 ) su g gest th at a more 

" gene r a l i zed " patte rn, exh ; b ; t ; ng l ess cu l tu r a l ,  

spec i f i ca l l y  techno l og i ca l comp l ex i ty may h ave ex i sted 

on the C umbe r l and P l ate a u  th rou ghout the Arch a i c  Pe r i od .  

Thou gh th i s  v i ew i s  st i l l  he l d  b y  some a rch aeo l og i sts, 

othe rs ( i e .  M a r q u a r t  1 970, Tu rnbow and A l l en 1 977, and 

Brooks et a l . 1 979 ) su g gest th at the patte rn of gene r a l 

deve l opment seen e l sewhere th roughout the Southe ast m ay 

h a ve he l d  for the P l ate a u  reg i on as we l l. The gene r a l  

p i ctu re th at i s  eme r g ; ng, as more syste m at i c  

i nvest i g at i ons a re ca r r i e d  out, su g gests th at the l atte r 

i s  proba b l y  the case, b ut .that for ce rta i n  pe r i ods 

w i th i n the Arch a i c  and for ce rta i n  restr i cted a re as on 

the C u mbe r l and P l ate a u, th at the for me r  m ; ght a l so be 

poss i b l e. 

On the C u mbe r l and P l ate a u  the re i s  • . •  
ev ; dence to i nd i cate th at an essent i a l l y 
d i ffuse exp l o i tati ve str ategy pe rs i sted 
th rou gh t i me ;  however, d i agnost ; c  . . .  
[ i mp l ement ] . . •  types i nd i cate th at pa r a l l e l s 
; n  cu l tu r a l  deve l opment th rou gh t i me ex i st 
w i th respect to de ve l opments i n  ne i gh bor i ng 
reg i ons and seems more l i ke l y to i nd ; cate 
i ntens i ve se asona l exp l o i tati on of the p l ateau 
by g roups from adjacent a re as r athe r  th an the 
presence of sta b l e l ong -te r m  res i dent popu 
l at ; ons . Th i s  seems to be i nd i cated by a 
l i m i ted r ange of v a r i ab i l i ty w i th respect to 
s i te str uctu re and content th rou ghout the 
Arch a i c  ( Fe r g uson et a l . 1 986 : 32 ) 
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Most of the b road sca l e  a rch aeo l ogica l su r veys 

within the Big South For k Dr ain a ge ( eg. Wi l son a n d  Finch 

1 980; Fe r g uson a n d  Pace 1 98 1 b ;  Fe r g uson et a l. 1 986 ) ,  

a n d  e l sewhe re on the C umbe r l a n d  P l ate a u  ( eg. Pace a n d  

Kline 1 9 76 ) ,  h ave produced  e vide nce to in dicate 

exte nsive uti l iz ation d u rin g the Ea r l y Arch aic Pe riod 

( 1 0, 000-8, 000 yr BP. ) . For examp l e, 3 9% of the sites 

de fined by Fer guson a n d  Pace ( 1 98 1 ) contained Ea r l y 

Arch aic components. The stu dies by Pace a n d  Kline 

( 1 9 76 ) ,  a n d  Wi l son a n d  Finch ( 1 980 ) ,  both documented the 

occu r rence of Ea r l y Arch aic sites in a wide v a riety of 

e nvironme nta l settings a n d  in fe r red th at the patte r n i n g 

w as most l ike l y  produced by se ason a l  exp l oitation by 

sma l l  g roups of h u nte rs a n d  g athere rs ( Fe r g uson et a l . 

1 986 ) .  B ased on distrib ution a l  d ata conce r ning site 

aspect, Pace a n d  K l ine ( 1 9 76 ) we nt on to in fe r a l ate 

summe r to e a r l y  winte r utiliz ation for the Ear l y  Arch aic 

sites they obse r ved �n the southe r n  portion of the 

Plate a u . B ut as in dicated by Stepon aitis ( 1 986 : 3 7 2 ) for 

the Southe ast in gener a l , u nti l more in format i on i s  

recove red conce r nin g assemb l age v a riability a n d  

season a l ity o n  the C u mber l a n d  P l ate a u, the n atu re of 

sett l e me nt wil l  rem ain obscu re . 

Arch aeo l ogica l evidence f rom the Mid d l e  Arch aic 

Pe riod ( 8 , 000-6 , 000 yr BP. ) is extreme l y  sca rce on the 
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Cum be r l and P l ateau. Sur veys by Pace and K l i ne ( 1 9 7 6 ) ,  

W i l son and F i nch ( 1 9 8 0 ) ,  Fe r guson and Pace ( 1 9 8 1 ) ,  and 

Fe r guson et a l. ( 1 9 8 6 ) ,  a l l show a d ist i nct l ack of 

a rch aeo l og i ca l m ate r i a l s attr i buta b l e  to the M i dd l e 

Arch aic Pe r i od. Th i s  patte rn i s  somewh at of an anom a l y, 

when v i ewed re l at i ve to a d j acent reg i ons, where M i dd l e 

Arch a i c  s i tes a re more abund ant and the gene r a l trend of 

i ncreas i ng techno l og i ca l comp l ex i ty and popu l at i on 

i ncrease appe a rs to· be consi stent. 

Pace and K l i ne ( 1 9 7 6 ) h ave sug gested th at the 

wa r mer  and d rie r cond i t i ons of the A l tithe r m a l Pe r i od, 

or m i d - Ho l ocene w a r m i ng, m i ght h ave caused poor 

h y d rog r aph i c  cond i t i ons and extreme l y  d r y  and l ate 

summers and fa l l s. Pace and K l i ne ( 1 9 7 6 ) show support 

for th i s  by i nd icat i ng th at when the i nfrequent M i dd l e 

Arch a i c  s i tes occur they are  predom i nant l y at she l te red  

l oca l i t i es w i th adequate and sta b l e  w ate r supp l i es. The 

ove r a l l sug gest i on i s  th at a l ong pe riod of des i ccat i on 

m a y  h a ve occur red wh i ch h ad ma r ked  effects on the b i ot i c  

cond i t i ons and gene r a l suitab i l i t y of the Cumbe r l and 

P l ateau for uti l i z at i on dur i ng the M i dd l e Arch a i c  

Per i od. 

The L ate Arch a i c  Pe r i od ( 6, 0 0 0-2, 7 0 0  y r  BP. ) , 

un l i ke the preced i n g M i dd l e Arch a i c, i s  we l l  represented 

i n  sur vey co l l ect i ons on the Cumbe r l and P l ate au ( cf. 

Pace and K l i ne 1 9 7 6 ; W i l son and F i nch 1 9 8 0 ; Fer guson and 
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Pace 1 9 8 1 b ; Fer g uson e t  a l .  1 9 86 ) .  Even thou gh Late 

Archaic cu l t u ra l  remains are we l l  represented they are 

not as freq uent as Ear l y  Archa i c  rema i ns. 

S u ggestions var y  conce rning Late Archaic 

u t i l i zat i on of the C umbe r l and P l a teau var y  g rea t l y. For 

examp l e, Pace and K l ine ( 1 976 : 1 0 0 )  su g gest that areas in 

the sou the rn P l ateau we re u t i l i zed i n  the su mme r  and 

fa l l ,  based upon dist ribu tions of site aspect. Wi l son 

and F i nch ( 1 9 8 0 ) su g gest a year round u t i l i zat i on d u r i ng 

the Late Archaic Pe riod. Both Pace and K l ine ( 1 976 ) and 

W i l son and F i nch ( 1 9 8 0 ) i nte rpre t l ar ge Late Archa i c  

sites near pe rmanent water  sou rces as an indicator of 

i ncreas i ng sedentism. Ison and Sorenson ( 1 979 : 3 2 ) , 

b a s e d on their ana l ysis of data from a rockshelte r 

excavation, su g gest repeated seasona l u t i l i zat i on of the 

site, most probab l y  d u ring the winte r .  As with  t he 

Ear l y  Archaic, S tepona i t i s '  ( 1 9 86 )  obse rvat i ons 

concerning a l ack of representative samples from 

assemb l ages and ev i dence of seasona l i ty app l y e q ua l l y  to 

t he Late Archaic. Accor dingly , most definitive 

statements conce rn i ng se t t l ement re l ated behav i or d u r i ng 

the Late Arcahic wi l l  have to wait on t his informa tion. 

For the Sou theast as a who l e  d i st i nct changes 

that  deviate from previous l ifeways appear to have 

beg un deve l op i ng around 4 . , o o o  y r  BP. 
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These changes were marked in the 
archae o l ogica l reco r d  by f our sa l ient trends : 
(a ) the adoption of cu l tivated p l ants as an 
ad j unct to the diet ; (b ) the appearance of 
l ar ge , dense mid dens with evidence of d we l l ings 
and sto rage pits ; (c ) the first use of heavy 
containers made of p otte ry and stone ; (d ) the 
intensification of l ong distance exchange. 
These trends we re functiona l l y l inked to 
highe r p o pu l ation densities and bespeak a 
g reater deg ree of sedentism that was made 
p ossib l e  (or  pe rhaps necessary ) by a new set 
of economic strategies (Ste p onaitis 1 9 8 6 : 373 ) . 

Evidence f o r  changes in subsistence patte rning on 

the Cumbe r l and P l ateau in Kentucky has been rep o rted by 

Cowan et a l .  ( 1 9 8 1 ) ,  who noted the p resence of Cucurb i ta 

pepo in the Late Archaic r ockshe l te r  dep osits. This 

occur rence of squash indicates that deve l op menta l trends 

in subsistence patterning which began in ad jacent 

regions ar ound 4 , 50 0  yr BP. (cf . Chapman and Shea 

1 9 8 1 ) ,  may ho l d  f o r  the Cumbe r l and P l ateau as we l l . 

Evidence to supp o rt the othe r three trends 

indicated by Ste p onaitis is l acking in the l imited 

inf o rmation that has been recove red f ro m  the Cumber l and 

P l ateau f o r  the Late Archaic Pe rio d . Sites with Late 

Archaic components , such as the one te s ted b y  Wheat on 

(n.d. ) ,  sug gest that m o re intensive uti l ization of the 

l imited te r race areas may have taken p l ace d u ring the 

Late Archaic. Such a sug gestion wou l d be in keeping 

with the increase in sedentism which has been infer red 

in othe r regions of the Southeast. But , as indicated 

p revious l y ,  more study is required bef o re any c l ear 
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pict u re can be ob tained of se t t l ement and su bsistence 

re l ated t rends on the P l ateau. 

The Wood l and Pe riod ( 2, 7 0 0 - 1 , 0 0 0 ' y r  BP. ) is 

gene ra l l y  conceived of as having three divisions : Ear l y  

(2, 7 0 0-2, 0 0 0  yr  BP. ) ,  Midd l e  (2, 00 0 - 1 , 4 0 0  y r  B P . ) , and 

Late ( 1 , 4 0 0 - 1 , 0 0 0  y r  BP. ) .  As a who l e, the Wood l and 

Period in the Sou theast is characterized b y  a change 

from a hunting and gat he ring l ifeway to a hor ticu l t u ra l  

l ifeway that  had its beginnings in the Late Archaic 

Pe riod. Du ring the Wood l and Pe riod this hor ticu l t u ra l  

l ifeway event ua l l y  evo l ved into a l ifeway based 

primari l y on ag ricu l t u re. 

Impor tant t rends that  characte rized 
this pe riod [ in the Southeast ] we r e  
(a ) an increasing emphasis on the 
gat he ring and gar dening of seed -bearing 
p l ants, (b ) a genera l  increase in the 
deg ree of sedentism, and (c ) the appearance 
of new, e l aborate for ms of mor t uary  rit ua l 
which, at  l east in some l oca l ities, seem  
to  have symbo l ica l l y  expressed (and 
the reby  va l idated ) the enhanced pres tige 
of comm unit y l eaders (S teponaitis 
1 9 8 6 : 3 7 9 ) . 

Evidence from regions ad jacent to the C u mbe r l and 

P l ateau, and the Sou theast in gene ra l ,  indicates that 

accompanying this shift are increases in popu l� tion and 

sedentism throughou t the Wood l and Period. The manne r 

and ex tent  to which these genera l t rends are manifest on 

the C u mber l and P l ateau is unc l ear at  present.  As with 

the Archaic Period, evidence for Wood l and Pe riod 
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ut·i l i zat i on of the Cumbe rland Plateau i s  based almost 

ent i re l y  on a few large sca l e  surveys (eg. Pace and 

Kl i ne 1 976 ; W ilson and F i nch 1 9 80; Fe r guson and Pace 

1 9 8 1 b ;  Fer guson et a l . 1 9 86 ) and a few i mportant 

r o ckshelte r excavat i ons (eg. Ahle r 1 967 ; C owan 1 976 ; 

C owan et a l .  1 9 8 1 ) .  

Ev i dence fr o m  ad jacent reg i ons sug gests that the 

deve l opment of i nc i p i ent ho rt i cu l ture began i n  the Late 

Ar cha i c and c ont i nued i nto the Early Woodland Pe r i od 

( 2 900- 2000 years B P ) .  Maj o r characte r i st i cs of th i s  

development c ons i sted of i nc reased ut i l i zat i on of nat i ve 

he r baceous and ar b o rea l  seed  c r ops and the i ntr o duct i on 

of non-nat i ve cult i gens (cf . Chapman and Shea 1 9 8 1 ) .  

Ind i cat i ons that th i s  developmental trend i n  subsi stence 

patte rni ng holds for the Plateau can be found i n  the 

stud i es by  Jones ( 1 9 3 6 ) and C owan et a l .  ( 1 9 8 1 ) .  F o r  

example , C o wan et al. ( 1 9 8 1 ) i nd i cate that afte r (3 , 000 

y r  B P . )  b otan i ca l  elements of the Eastern Ag r i cu l tura l 

C omplex i nc rease d ramat i cally. 

Based on fauna l ev i dence f r o m  t h e  Ear l y  Wood l and , 

Cowan et a l .  ( 1 9 8 1 ) sug gests that the re ex i sted a stable 

patte rn of b r oad based exp l o i tat i on ,  w i th an emphas i s  on 

lar ge game. Unl i ke p l ant explo i tat i on ,  the patte rn i ng 

i n  for ma l  exp l o i tat i on appears to have changed l i tt l e  

fr om  that developed dur i ng the Ar cha i c Pe r i od. 
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Based entire l y  on distinctive p r o jecti l e  

p oint /knife sty l es ,  the re is an i ndica tion th a t  the 

sphere of inf l uence of the Adena cu l tur a l  p a t te rn o f  the 

Ohio Va l l ey ma y h ave ex tended int o  the Cumbe r l and 

P l a te au. Unf o r tuna te l y ,  no o the r evidence indica tive of 

the regiona l exch ange and mo r tua r y  ce remonia l ism 

· associa ted with this cu l tur a l  p a t tern h as been obse rved 

on the P l a te au .  

Surveys b y  Pace and K l ine ( 1 976) , Wi l son and Finch 

( 1 9 8 0) ,  Fe rguson and Pace ( 1 9 8 1 b) and Ferguson e t  a l . 

( 1 9 86) no te a re l a tive abund ance of Ea r l y  Wood l and 

Pe rio d  sites. Pace and K l ine ( 1 976) see l it t l e ev i dence 

of a ch ange in se t t l ement p a t te rning be t ween the L a te 

Arch aic and the Ea r l y  Woo d l and in the a re as they 

s� rveyed  in the southe rn p or t i on of the P l a teau. Ah l e r  

( 1 967) recove red evidence suggesting an i ntens i ve 

winte r occup a tion of a r ockshe l te r  in the Emo r y  Rive r 

d r ainage o f  the P l a te au . At temp ting t o  p l ace h i s 

findings in a l a rge r  conte x t , Ah l e r  ( 1 967) suggests th a t  

a l ong the Emo r y  R i ve r  and o the r m a j o r rive rs o f  the 

P l a te au ,  st a b l e  Ea r l y Woo d l and gr oups we re e x p l oiting 

the m a j o r  te r r aces dur i ng the summe r. Ah l e r  ( 1 967) a l so 

suggests a f r agment a tion int o  sma l l e r  gr oups during the 

l a te f a l l  and winte r ,  with the f ocus o f  exp l oit a t i on 

shif ting t o  more remo te up l and a reas. 
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The M ; dd l e Wood l and Pe r ; o d ( 2 , 000- 1 , 400 y r  BP. ) i n  

the Southe ast i s  gener a l l y  v i ewed as an e l a b o r at i on 

of the t rends of the Ea r l y  Wood l and. The e l a b o r a t i on of 

these t rends i nc l u des i ncreas i ng sedent i sm ,  

i ntens ; f i cat ; on of hort ; cu l tu r a l pr act ; ces , e l ab o r a t i on 

of mortu a r y  ce remon i a l i sm and l ong - d i stance exchange of 

va l ued commo d i t ; es (Stepona i t i s 1 9 8 6 : 379 - 3 8 3 ) .  

Whethe r o r  not the trend tow a r d  i ncre as i ng 

sedent i sm i s  supported on the C umber l and P l ate a u  ; s  

unc l e a r  at the present t i me .  What i s  c l e a r  i s  that 

the re is a ma r ked  i ncre ase i n  the numbe r of M i dd l e 

Wood l and sites on the P l ate a u  re l at i ve to the preced i ng 

Ea r l y  Wood l and Per ; od.  In fact , s ; tes w i th M ; d d l e 

Wood l and components a re a l most as ab und ant as s i tes w i th 

Ea r l y  Archa i c  components. Stu d ; es b y  Pace and K l i ne 

( 1 976 ) , W i l son and F i nch ( 1 9 8 0 ) , Fe r g uson and Pace 

( 1 9 8 1 b ) , and Fe r guson e t  a l .  ( 1 9 8 6 ) a l l i nd i ca te th i s  

re l at i ve a b und ance . Pace and K l i ne ( 1 976 ) , see thi s  

i ncre ase i n  s i te freq uency , part i cu l a r l y i n  the up l and 

a re as ,  as a d r amat i c  sh i ft i n  sett l ement between the 

Ea r l y  Wood l and and M i dd l e Wood l and t o  mo re l eng thy and 

i ntens i ve ,  mu l t i -se asona l o r  even ye a r  r o und occupat i on 

b y  sta b l e  and poss i b l y  res i dent popu l a t i ons. Pace and 

K l i ne ( 1 976 ) fu rthe r su g gest that the such changes m i ght 

be caused by  ; ncre as i ng popu l a t i on pressu re in ad j acen t 

reg i ons. S uppo rt for these i nterpre t at i ons i s  supp l i e d  
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by Wi l son and Finch ( 1 980 ) who pe rceive increased 

n umbe rs of Midd l e  Wood l and rockshe l te r  s i tes i n  a w i de 

varie t y  of se t tin gs as indicat i ve of possib l e  year - rou nd 

occupat i on. 

An a l ter native in te rpretation of the increasin g 

s i te frequency by Fe r g uson and Pace ( 1 976 ) su g gests tha t 

the re was a mar ked increase i n  seasona l h u n ting and 

gathe r i n g by l ar ge sem i -sede n tar y  popu l a t i ons in 

adjace n t  regions. ·Again, demog raphic st ress on t he 

g roups i n  adjacen t reg i ons such as the H i gh l and R i m may 

have been forcin g these g roups to supp l eme n t their food 

product i on w i th se l ected resou rces , par t i cu l ar l y  

protein , avai l ab l e  on the P l ateau up l ands. Such 

exp l o i tation wou l d  be most l i ke l y  du r i n g the fa l l  and 

ear l y  spr i n g ( Fe r guson and Pace 1 98 1 b ) .  Poten tia l 

suppor t for th i s  su g gest i on can be fou nd i n  Ah l e r ' s  

in te rpre tations of rockshe l te r  deposits in the ce n t ra l  

P l a teau as i ndicat i n g sporad i c  u t i l i zat i on by sma l l 

h u n t i n g g roups. Ye t, a near by su rvey  conducted by Ah l e r  

( 1 967 ) ,  wh i ch noted the prese nce of mou nd s i tes , l ed 

Ah l e r  to sug gest that l oca l in tensif i cation of 

hor t i cu l t u re and storage of accu m u l ated foodst uffs 

a l l owed for stab l e  year rou nd occupation of deve l oped 

ter races , w i th u t i l i zat i on of up l and areas be i n g 

rest ricted to shor t  forays du rin g the win ter. 



At present, little evidence exists from the 

Cumber l and P l atea u to ; ndicate whethe r or not the othe r 

gene ral trends, concerning horticultu ral practices, 

mortua r y  ce remonia l ism, or exchange, hold for the 

Platea u d u ring the Middle Woodlan� . As with settlement, 

more information is req uired before su bstantive 

statements can be ma de. 

The Late Wood l and Period ( 1 , 4 0 0-1 , 0 0 0  yr BP . )  for 

the Southeast is cha racte rized b y  a relatively unchanged 

continuation of h unting, gathe ring, and horticultu ral 

economies. Settlements we re usually small and 

dispe rsed, with the b road gene ral patte rn being one of 

residential bases with su bstantial housing and storage, 

wh ; ch were supported by seasonal l y  occupied special 

pu rpose camps (Steponaitis 1 986 : 3 83 -3 84 ) .  In  gene ral, 

sedentis� appea rs to have both increase d  and decreased  

in pa rticula r regions d ue to a va riety of factors 

relat ; ng to loca l resou rce va riability (Steponaitis 

1 9 8 6 : 3 8 4 ) . 

Population increase conti nued a s  a gene ral trend in 

the Southeast d u ring the Late Woodland. Re l ated to this 

trend the re appea rs to have been a gene ral 

diversification of the subsistence base (Steponaitis 

1 9 86 : 3 8 4 ) .  Anothe r  important trend indicated for the 

Late Woodland for the Southeast is a gene ra l red uction 
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in the elabor a teness of the mor tua ry ce remonialism 

(Steponaitis 1 9 86 : 3 8 4 ) .  

Most o f  the sur vey d a t a  f rom studies such as those 

by Pace and Kline ( 1 976 ) ,  Wilson and Finch ( 1 9 80 ) ,  

Fe r guson and Pace ( 1 9 8 1 b ) ,  and Fe r guson e t  al. ( 1 9 86 )  

indica te a de finite decline in the f requency o f  L a te 

Woodland sites . Fe r guson e t  al. ( 1 9 86 )  suggest th a t  

this decline may be indica tive o f  a decre ase in 

the intensity with ·which g roups utilized the Pla te au. 

Ferguson e t  al . ( 1 986 ) also sug gest th a t  this t rend 

migh t also be rela ted to a gene r al decline in popula tion 

and food production in ad j acent regions. Such a 

sug gestion is suppor ted by evidence f rom the E aste rn 

Highland Rim as inte rpre ted by C rites ( 1 978 ) .  

Indica tions of  popula tion problems and nut ritional 

st r�ss on the Pla teau can be found in the analysis of 

L a te Woodland coprolites f rom a rockshelte r on the 

Pla teau in E aste rn Kentucky by Cowan ( 1 978 ) .  

The L a te Prehistoric/Mississippian Pe riod ( 1 , 000-

300 yr BP. ) was a period of  ma r ked cont r ast be tween 

v a rious regions of the Southeast. Popula tions in many 

regions appe a r  to h ave maint ained essentially the same 

lifeway th a t  deve l oped during the L a te Woodland Pe riod. 

In othe r regions , a distinctive cultur al pa t te rn 

developed which gives the Mississippian Pe riod its name. 
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. . 
Ove r the yea rs , the te rm " M i ss i ss i pp i an"  
has taken on a va r i ety of mean i ngs. It 
was or i g i na l l y  app l i ed to a d i st i nct i ve 
comp l e x  of mater i a l tra i ts ,  inc l u d ing 
she l l -tempered pottery, wa l l -trench houses , 
and f l at-topped pyram i da l  mounds. Late r  
i ts mean i ng was b roa dened to i nc l u de a l l 
Southeaste rn popu l a t i ons whose su bs i stence 
was de r i ved pr i nc i pa l l y from a g r i c u l tu re . 
Most recent l y  the term has a l so been used  
to refe r to a pa rt i c u l a r  k i nd of soc i opo l i t i ca l  
organ i zat i on that enta i l e d  he red i ta ry rank ing 
and centra l i zed l eade rsh i p .  A l thou gh the many 
tra i ts i mp l i ed by these def i n i t i ons we re not 
i nva r i a b l y  cor re l ated they became w i desprea d 
d u r i ng the l ast ma jor ep i sode of Southe rn 
prehi story, a �ter a bout A . O .  1 0 0 0 . 

The most revo l ut iona ry change that 
ma r ked thi s  pe r i od was the who l esa l e  a dopt i on 
of ma i ze a g r i cu l tu re . . . G i ven the ava i l a b l e  
ev i dence, i t  seems most l i ke l y that the shi ft 
to ma i ze a g r i c u l ture was prec i p i tated by 
demog raph i c stress • • • . the re i s  l i tt l e  
dou bt that i ntens i ve a g r i c u l tu re was the 
foundat i on on whi ch the comp l ex soc i et i es 
of thi s  pe r i od we re b u i l t . 

• • .  these soc i e t i es . • •  we re i ntens i ve l y 
h i erar ch i ca l  in  str u ctu re • . •  [ w i th ]  soc i a l 
d i ffe rent i at i on c l ea r l y expressed i n  mortua ry 
r i tua l . . .  

Most M i ss i ss i pp i an-pe r i od commun i t i es 
were l i nked by po l i t i ca l , econom i c  and soc i a l 
t i es i nto l a r ge r  po l i t i es .  These po l it i es 
va r i ed  g reat l y  i n  s i ze and comp l ex i ty, both 
ac ross space and throu gh t i me . • .  

The re i s  good ev i dence . • . that ch i ef l y  
off i c i a l s  we re ent i t l e d  to payments of 
tr i bute from the popu l at i ons they 
contro l l ed  . • •  Re l at i ons between commun i t i es 
were a l so ma i nta ined by me ans of exchange 
( Ste pona i t i s  1 9 86 : 3 8 7-3 8 9 ) . 

As ind i cated by Fer g uson et a l . ( 1 9 86 ) , ve ry l i tt l e  

i s  c u r rent l y  known a bout the Late P rehi stor i c /  

M i ss i ss i pp i an Pe r i od ut i l i zat i on of the C umbe r l and 
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P l a te a u . On portions of  the C u m ber l and P l a te a u  in 

Kentu c ky ,  Dunnell et al. ( 1 9 7 1 ) have identified the 

Woodside Phase , which they describe as ha v ; ng a simi l ar 

adaptive pattern to the Fort Ancient Aspect of  the Ohio 

Va l l ey .  In the e ; g  Sou th Fork draina ge , F unkhouser and 

Web b  ( 1 9 3 2 : 3 9 5 - 3 9 7 ) reported a stone box grave cemetery. 

Bu t ; n  genera l ,  very 1 ; tt l e  ev ; dence of  the comp l ex 

c ultural pa t terning associated with the Mississippian 

Period e l sewhere in the Sou theast c an be found on · the 

C u mberland Platea u. 

S urvey data by Pace and Kline ( 1 9 7 6 ) and Wilson and 

Finch · ( 19 8 0 ) indic ate a genera l decre ase in the num ber 

of L ate Woodland and Mississippian sites. In reg ard to 

this trend , it shou l d  be noted tha t most survey da t a  

consists almost entirely o f  lithic c ultura l m aterial and 

that the d ; a gnostic projecti l e  poin t / knife sty l es of the 

L ate Woodland and Mississipian are dif fic u l t  to 

dif ferentia te . Thus , de finite trends for Mississip ; 'an 

as distinct from L ate Woodland , are dif fic ult to 

disting uish . The presence of she l l  tempered ce r a mics in 

contexts with good preserv ation , such as rockshe l te rs ,  

is the on l y  other indic a tion o f  c u l tura l a f finity. 

The redu ction in the frequency of L ate Woodland and 

Miss; ssippian sites m ay be direc t l y re l a ted to the lac k  

o f  ara ble land on the C u mberland P l ate a u , partic ularly 

in the drainage b asins of  su ch rivers the Big South Fork 
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( Fe r g uson e t  a l .  1 986 ) . Gene ra l l y ,  components that can 

be assigned to the Late Prehistoric/Mississip pian Pe riod 

appear for the most par t to be sma l l seasona l cam ps i tes, 

consisting p redominant l y  of rockshe l te r  sites and u p l and 

l ithic scat te rs which migh t as l ike l y  be Late Wood l and 

Pe riod sites , for the reason rioted above. 

In gene ra l  the Late Prehistoric/Mississippian 

u ti l ization of the Cumbe r l and P l ateau is unknown. The 

data at p rese� t, w fth possib l y  a few excep t i ons, ap pear 

to sug gest that the seasona l u ti l ization st rateg y  for 

the P l ateau was possib l y  gathe r ing and h unting forays 

from se t t l ements in othe r regions. This is consistent 

with the findings of Crites ( 1 978 ) and K l ine and Crites 

( 1 9 7 9 ) which indicate a continued emphasis on wi l d  

p l ants as we l l  as cu l tigens d u ring this pe riod on the 

Easte rn High l and Rim. As noted above , pe rmanent 

have been estab l ished a l ong some of the major rive rs of 

the Cu m be r l and P l ateau. Anothe r possibil it y  is that 

late p rehistoric pop u l a t i ons u ti l i zing the P l a teau 

maintained an adap tive st rateg y  and way of l ife simi l ar 

to that in evidence d u ring the Archaic Pe riod th rou ghou t 

the Late Prehistoric Pe riod and into the Historic Pe riod 

( Ison and Sorenson 1 979 : 9 ) . 
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CHAPTER I V  

MET HODO L OG Y  

Gene ra l Resear ch S t rategy 

The f ie l d  i nvest i gat i o ns, ana l ys i s, an d 

in ter p re tat i ve aspec ts o f  th i s  st udy  we re c o n d u c te d  

w i th i n  a se t t l emen t  ana l ys i s  f ramewo r k  f o c us i n g  o n  b o th 

past c u l t u ra l  an d envir o n me n ta l  rec o r ds .  The p rin c i pa l  

so u r ces o f  c u l t u ra l  i n f o r mat i o n we re l i th i c  ar t i fac ts 

an d their ar chaeo l og i ca l  c o n texts . 

Isaac ( 1 977 ) has o u t l i ned  a gene ra l resear ch 

st rateg y  f o r  the systemat i c  p r ob l em o r i e n ted ana l ysis o f  

p reh i st o r i c  l i th i c  ar t i fac ts and the i r  c o n texts , 

d i rec ted t owar d  the d i sc ove r y  o f  rec u r re n t pat te r n i n g at  

the  assemb l age l eve l .  Isaac ( 1 977 : 6 )  i n d i cates su ch a 

resear ch st rategy  sh ou l d  c o n ta i n the f o l l ow i n g steps : 

1 .  Ac q u i s i t i on o f  a se t o f  va l i d samp l es o f  
assemb l ages re l evan t t o  the p r ob l em at 
han d ; 

2 .  Charac terizat i on o f  the asse mb l ages 
( samp l es ]  i n  te r ms re l evan t t o  the · 
q uestio ns that th � i n q u i r y seeks t o  
answer ; 

3 .  Ana l ysis- - t he assessme n t  o f  pat te r ns o f  
resemb l an ce an d d i f fere nce, p l us sear ch 
f o r  reg u l arities and o r de r  amo n g  the 
var i ab l es ;  

4 .  Pr ojec tin g pat te r ns d i sce r ned i n  the 
ar t i �ac t ua l  ev i de n ce aga i nst exte r na l  
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d i mensi ons such as t i me , space , hab i tat , 
s i te characte r, etc . ; and 

5 ,  In te rpre tat i on .  

The fo l low i ng sect i o ns d i scuss the speci f i c  

pr ocedu res emp l oyed i n  i mp l eme n t f n g  these var i o us steps . 

The f i rst step i nvo l v i n g the acq u i s i t i on of ade q uate 

sampl es i s  d i scussed i n  the sect i on e n t i t l ed  F . i e l d  

Recove ry  and Pr ocess i n g  Me thodo l og y . The othe r fou r  

steps are d i scussed i n  the sect i on e n t i t l ed Ana l y t i ca l  

Meth od o l ogy. · F o r  clar i t y, each step i s  d iscussed  u n de r  

i ts o w n  su b -sect i on head i n g .  The me th ods i n vo l ved  i n  

the secon d  step i n  the above scheme are add ressed i n  

th i s  chapte r u n de r  the head i n g of Ar t i fact 

Characte r i zat i on. The meth ods i nv o l ved i n  the th i r d 

step are add ressed i n  th i s  chapter u n de r  the head i n g of 

Ar t i fact Pat ter n  Ana l ys i s .  The fo u r th step i s  add ressed 

i n  the chapter  e n t i t l ed RESU L TS .  F i na l l y, step f i ve i s  

add ressed i n  the f i na l chapte r en t i t l ed S U MMAR Y  AND 

C ONC L U SIONS . 

F ie l d  Recove ry and Pr ocess i ng Me th od o l ogy 

In accor dance w i th the f i rst step of the ge nera l 

research st rategy d iscussed above , data recove r y  me th o ds 

were des i g ned an d i mp l eme n ted , w i th i n  the st u dy areas , 

so as t o  y i e l d  as va l i d ,  adeq uate, an d comparable 

samp l es as poss i b l e fo r the assessmen t  of assemb l age 
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va r ; ab ; 1 ; ty. These me thods ; nc l u ded cont ro l l ed su r f ace 

co l l e c tion p roced u res , systema tic shove l testing 

p roced u res , test exc ava t ; on p rocedu res , and sm a l l  b l oc k 

excava tion p rocedu res. This va rie t y  of  me thods w as 

u t ; 1 ; zed  d u ring d a t a  recove r y  bec a use of  va r ; a t ; on ; n  

site se t ting , p a r tic ula r l y  su r f ace vege t ation. 

Cont ro l l ed Su r f a ce Col l ec t ; on 

Recent stu dies h ave demonst r a ted th a t  cont rolled 

su r f a ce co l l ec tion p roced u res c an be an e f ficient and 

expedient me ans of recovering sa mples suit a b l e  for 

assemb l age com p a risons within a regiona l se t t l ement 

p a t tern analysis f r a mework. A review by  Lew a r ch and 

O ' Br ; en ( 1 98 1 a )  su mma rizes seve r a l stu dies whe re 

syste m a tic , cont rolled su rf ace collec tions h ave been 

su c cessf u l l y used to recove r ana l y t ; c a l l y  use f u l d a t a  of 

this type . The cont ro l l ed su r f ace co l lections cond u cted 

by  Fe r g uson and Pace ( 1 98 1 b )  and Fe r guson e t  a l . ( 1 982 ) 

a re also examples of the va l ue of u tilizing su ch 

proced u res. 

Prope r imp l e ment ation of system a tic cont ro l l ed 

su r f � ce co l l ec tion p rocedu res req uire th a t  cef t ain 

activities be per for med to insu re op tim al recove r y  and 

to minimize bias. S u ch ac tivities inc l u de cond u c ting 

repe a ted col l e c tions of the same a re a  a t  dif fe rent times 

and co l l ec tion on l y  a f te r  su f ficient r ainf a l l h as 
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oc cur red to minimize the effec ts of soi l def l ation an d 

ar tifac t  sor tin g.  Tur ner  ( 1 9 86 )  gives a thorough 

discussion of biasin g effe c ts such fac tors as soi l 

def l ation an d ar tifac t sor tin g as we l l  as othe r fac tors 

an d their affec ts on the imp l eme n tation of con t ro l l e d  

surface co l l e c tions. The need  for both repea ted 

co l l ec tion an d con t ro l  for rainfa l l can be see n  in Tab l e  

8. 9 ,  which summarizes con t ro l l e d  surface co l l ec tions 

con duc ted by  Fe r guson et a l .  ( 1 9 8 2 ) at site 4 0 S T 7 0  

within the Ban d y  C reek area. Mar ked diffe re� ces can be 

see n  be t ween each of the in dividua l co l l e c tions an d the 

combine� samp l e. F rom this summar y  it is ob vious that 

prob l ems in in te rpre tation cou l d resu l t if pe r ce n tage 

compositions be t wee n adequate l y  and inadequate l y  samp l e d  

sites we re compared. Fish e t  a l .  ( 1 978 ) prese n t a 

simi l ar comparison of repea ted co l l e c tions an d b r i e f l y  

discuss ana l y tica l prob l ems re l atin g to freque n c y  

comparisons. S tudies by  Ammerman an d _ Fe l dman ( 1 978 ) an d 

Amme rman ( 1 9 85 )  a l so ad d ress the impor tan ce of repeated 

co l l ec tions. Amme rman ( 1 9 85 : 3 4 )  obse r ves the c r i tica l 

poin t that the surface of a site wi l l exhibit a subse t 

or samp l e  of ar tifac ts prese n t in the p l ow - zone an d that 

the composition of this samp l e  can be high l y  variab l e  

from co l l ec tion to co l l ec tion.  I n  suppor t  of these 

obse r vations Amme rman ( 1 9 85 ) , in a con t ro l l e d  

expe rime n t ,  de rived ratios ran gin g from 1 : 1 4  to 1 : 2 3 for 
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s u rface to s u bs u rface art i facts fr e q u enc i e s . In a 

r ew o r k ing of r e s u l ts by L ewarch and O ' Br i en ( 1 9 8 1 b ) , 

Ammerman ( 1 9 85 : 4 0) sh owed h ow th e s e  rat i os we r e  a l s o  

h i gh l y var i ab l e r e l at i ve to art i fact s i z e. 

In acco r dance w i th th e pr eced i ng d i scu s s i on ,  

systemat i c  contr o l l ed s u rface co l l ecti ons w e r e  ut i l i z e d  

t o  i nve st i gate s i x s i te s  ( 4 0 S T70 , 4 0ST7 1 , 4 0 S T72 , 

4 0 S T73 , 4 0 S T74 , and 4 0 S T75 ) w i th i n th e Band y C r ee k  

Deve l opment Ar ea ,  d u r i ng th e 1 9 8 1 , 1 9 8 2  and 1 9 83 

inve sti gati ons. A l l of the s e  s i te s  we r e  l ocated tota l l y  

o r  pr i mar i l y i n  f i eld s that have been und e r  r ecent 

cu l t i vat i on .  

Th e 1 9 8 1  and 1 9 8 2  i nve�t i gat i ons i n  th e p l owab l e  

po rt i ons of th e Bandy C r eek  stu dy area w e r e  und e rtak en 

on l and that had been plowed , d i sced, and p·lanted  i n  

co rn d u r i ng th e pr evi o u s g r ow i ng seas on , w i th harve st i ng 

hav i ng occu r r ed  on l y  a coup l e of month s pr i o r to th e 

commencement of f i e l d  inve st i gat i ons . Aga i n ,  becau s e  of 

th e span of t i me between p l ow i ng and co l l ect i on ad eq uate 

ra i nfa l l and s o i l  d ef l ati on had occu r r ed to m i n i m i z e  

b i as. Unfo rtunate l y ,  becau s e  of harve st i ng pract i c e s , 

g r o und v i s i b i l ity du r ing th e co u r s e of th e 1 9 8 1 / 1 9 8 2  

i nve st i gat i ons ave rag e d  on l y  abo ut 70% . In a l l ,  

appr ox i mate l y  1 2  ha ( 30 ac ) we re inspected i n  th e Bandy 

C reek Up l and stu dy ar ea d u r i ng th e se f i e l d  s eas ons . 
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D u ring the 1 983 investigations of the Bandy C reek 

st u d y  area in i tia l fie l d  p reparat i on i nvo l ved the 

bushh o gging, p l owing, and discing of ap p r oximate l y  6 ha 

( 1 5 ac ) of l and enc ompass i ng the s i x  s i tes i nd i ca ted 

above to insu re adequate su rface visib i l it y and t o  be 

cer ta i n  that a l l sites expe r i enced c omparab l e  exposu re 

to rainfa l l .  Initia l  p reparation a l so invo l ved ·  the su re 

es tab l i sh ment of the reference g rid used  i n  p rev i ous 

invest i gations t o  aid in ar tifac t p l o t ting and t o  i nsu re 

compat i bi l i t y and p r ope r  i nteg rat i on . 

. F o l l owing fie l d  p reparation in mid-J u l y  1 983, 

rainfa l l  gau ges were p l aced on o r  near each s i te area 

and we re monit o red t o  de te r mine when rainfa l l had 

occ u r red  to m i nimize b i as. It was in i t i a l l y  h oped that 

amo unts of rainfa l l in excess of 6 . 2 5 c m, a fig u re 

su g gested b y  Tu rne r  ( 1 980 ) ,  c o u l d  be reco r ded p r i o r t o  

c o l l ec tion. Unf o r t unate l y, the su mmer  of 1 983 was an 

unusua l l y  d r y  one and . this fig u re was no t reached d u r i ng 

the sched u l ed  fie l d  season. Th us , the 1 983 c ont r o l l e d  

su rface c o l l ec tions we re no t c ond u c ted unde r op t � ma l  

rec ove r y  c onditions and we re p r obab l y  biased. 

The same bas i c p r ocedu res used f o r  the cont r o l l ed 

su rface c o l l e c tions d u ring the Bandy C reek 

i nvest i gations we re s i mi l ar t o  th ose deve l oped and 

emp l oyed du ring the CARP investigations ( see Fe r g uson 

and Pace 1 98 1 b ) . In b o th p r o je c ts ,  p l owed areas we re 
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i n i t i a l l y wa l ked emp l oy i ng p a r a l l e l  t r ansec ts .  Dur i ng 

the C A R P  investig a tions an inte rva l sp acing of 1 0  m was 

used. Where cu l t u r a l ma ter i a l s  we re encounte red a l ong 

the i nit i a l  t r ansec ts ,  su bsequent t r ansec ts we re w a l ked 

per pend i c u l a r to the . f i rst se t emp l oy i ng a 1 m to 3 m 

inte rva l .  Du ring the B S F AP i nvestig a tions these 

su bsequent t r ansec ts we re wa l ked a t  an i nte rva l spa c i ng 

of a p p rox i ma te l y  1 m. For a l l cont ro l l e d  su rface 

co l l ec t i ons the l oc � t i ons of c u l t u r a l  ma ter i a l s  obse rved 

during the wa l kove rs we re ma r ked with co l or coded survey 

fl a gs. U pon comp l e t i on of the systema t i c  t r ansec ts a l l 

a r tifac ts were indiv i dua l l y  l a be l ed with  consec u tive 

f i e l d  numbe r� , then p i ece - p l ot ted.  P i ece - p l ot t i ng was 

a ccomp l ished by means of a po l a r coor d i na te g rid me thod 

emp l oy i ng a me t r i c  t ape , B r unton pocke t t r ans i t and 

t r i pod. As e a ch a r tifac t  was removed , its a z i muth and 

d i st ance from the g rid refe renced t r ans i t st a t i on we re 

recor ded. If any add i tiona l a r tifac ts we re obse rved 

dur i ng the p i ece - � l ot t i ng p rocedure they we re a l so 

recor ded , removed , and given a d i ffe rent type of fie l d  

numbe r. Th i s  numbe r cons i sted of the nume r i c a l  

designa t i on of the ne a rest i n i t i a l l y obse rved a r t i fac t 

a l ong w i th the l e t te r  A and continu i ng on through the 

a l pha be t. Th i s  d i ffe rent numbe ring scheme was used to 

i nsure tha t subsequent non-systema t i c a l l y  recove red  
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ar t ; fac t f ; n ds cou l d  be d ; st ; n g u ; shed from systemat ; c  

f i n ds. 

Follow i n g comp l e t i on of con t rol l ed su rface 

co l l e c t ; on ac t i v i t ; es d u r i n g the 1 9 8 1 , 1 9 8 2  an d 1 9 8 3  

field i n vest i gat i ons a t  Ban dy C reek , all ar t i fac t ual an d 

con tex t ua l  i nfor mat ; on we re re t u r ned to the l abora tory 

for process i n g. In an at tempt to max i m i ze the 

i nfor ma t ; on recovery , a l l  ar t i fac ts were washed ,  

cou n ted , an d i n div i d ual l y  cataloged. Prove n i e n ce 

; nfor mat i on was recorded on ar t i fac t d ; st r i b u t i on maps . 

F rom these dist r i b u t i on maps , i sople th maps modelin g 

ar t i fac t de ns ; ty we re der i ved for all maj or ar t i fac t 

con ce n t rat i ons. The de rivation of these maps i n vo l ved 

calc ula t i on of r u n n ; n g means or we ; gh ted  mov i n g ave rages 

for density estimates at systemat i c  con t rol poin t s  

l ocated at  the in te rsec t i on of ad jace n t ce l l s of a 

con t rol g r i d. Isop l e th l ines of eq ual de ns i ty we r e  the n 

i n te r polated from these con t rol po i n ts. For th i s  

de nsity estimat i on procedu re , a con t rol g r i d  w i th a 1 0  m 

i n te r va l  spac i n g was se l e c ted  an d ove rla i n on the po l ar 

coor d i nate plots. After  i nit i al experime n tat i on w i th a 

fou r  ce l l  est i mat i on , an est ; mat i on based on n i ne ce l l s 

was eve n t ually chosen for use in the mov i n g ave rage 

calc u lat ; ons. For a gene ral desc r i pt i on of the 

calc ulat i on of r u n n i n g means see Cole an d K i n g ( 1 968 ) . 
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Systema t i c  Shove l Test i ng 

In vege t a ted a re as with l ow su r f a ce visibi l i ty 

syste ma t i c  sh ove l  test i ng was emp l oyed as a n  

i nvestiga tion pr oced u re . The use f u l ness o f  l oc a ting a n d  

de f i n i ng sites under dense l y  vege t a ted c ond i t i ons h as 

been disc ussed by A l exande r ( 1 9 83 ) , L ovis ( 1 9 76 ) , 

Ch a r t ko f f  ( 1 9 7 8 ) , M c M a m anon and Ives ( 1 9 80 ) , Fe rguso n 

and T u rne r ( 1 9 8 1 ) ,  K r akke r  e t  a l . ( 1 9 83 ) , and Sh o t t  

( 1 9 8 5 ) . 

In o r de r  t o  maxim i ze the re t u rn o f  inf o r m a t i on 

re t u rn f r om sh ove l test i ng pr ocedu res , su ch pr o ce d u res 

m ust be system a t i c a l l y  imp l e mented . One o f  the i nitia l 

c ons i de r a t i ons i n  the system a t i c  i mp l ement a t i on o f  

shove l testing invo l ves the choice o f  appr opria te 

sa mp l i ng st r a teg i es .  Ef fec t i ve sa mp l ing of an a re a  is 

most e f f i cient l y  and expedient l y  a c c omp l ished u t i l iz i ng 

a rec t angu l a r samp l i ng gr i d . The f i rst c r i t i c a l  

c onside r a tion c onsists o f  ch o osing an appr opr i a te 

samp l i ng i nte rva l .  The ch o i ce of an appr opr i a te 

samp l i ng inte r v a l i nv o l ves an ev a l u a tion o f  desired site 

d i sc ove ry pr o b ab i l i t i es i n  re l a t i o n to  des i re� inte ns i t y  

o f  discovery and pr o jec t t i me c onst r a i nts. This ch o i ce 

and o the r re l a ted c ons i de r a t i ons a re d i sc ussed a t  l ength 

by Fe rguson and T u rne r  ( 1 9 8 1 ) and K r akke r  et a l . ( 1 9 83 ) . 

In gener a l , the eva l u a t i on o f  appr opr i a te sa mp l i ng 

inte r v a l c an be gre a t l y f aci l i t a ted th r o ugh the use o f  
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p r ocedures utilized in geologic al p r ospec ting fo r t he 

de ter mina tion of discove r y  p r ob abilit y ( e. g. K o c h  and 

Link 1 97 1 ; Drew 1 967 , 1 979 ) . Using g r a p hic al me t h o ds 

(Figures A. 1 1 - A. 1 3 )  desc ribed b y  K o c h  and Link ( 1 97 1 ) o r  

fo r mulas desc ribed by  Drew ( 1 979 ) ,  t he a r c h aeologist c an 

de te r mine t he p r ob a bility wit h  whic h  a site , o r  cluste r  

of a r tifac ts in · a  non-site sur vey , will be disc ove red 

utilizing a p a r ticula r inte r v al sp acing. A simple 

example using Figures A . 1 1  and A . 1 2 ,  will de monst r a te 

h ow an ev alua tion of site discove r y  p r ob a bil i t y  c an be 

m a de fo r sites or cluste rs of a given size and sh a pe. 

If a sampling inter v al of 2 0  m was employed , t hen 

r oug hly cir cula r sites wit h  a diame ter of 2 0  m would 

h ave a p p r oxim a tely a 65% c h ance of being encountered 

during t he c o u rse of investig a tions. Roug hly ellip tic al 

sites wit h a leng t h  of 2 0  me ters and wid t h  of 1 0  me ters 

would h a ve a p p r oxim a tely a 45% p r ob a bility  of being 

enc ountered. I t  sh ould be no ted t h a t  suc h  enc ounte r  

p r ob a bilities assume 1 0 0 %  de tec tion. In o t he r  w o r ds ,  it 

is assumed t h a t  a sh ovel test falling wit hin a s i te o r  

cluster b ound a r y  will de tec t t he site. Unfo r tuna tely , 

due t o  suc h  fac t o rs as low a r tifa c t  densit y ,  la c k  of 

o b t rusiveness , and o t he r  fac t o rs discussed by S c hiffe r 

e t  al. ( 1 978 ) ,  an assump tion of 1 0 0 %  de tec t a bilit y 

c anno t  be ma de. T hus ,  disc ove r y  p r ob a bility  estim a tes 

of t his t ype sh ould be viewed only as b i ased best guess 
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est i m a tes. The re a re ways t o  i mp r ove the ch a n ces o f  

de tec t i on wh i ch re l ate t o  o the r c r i t i c a l  c o ns i de r a t i o ns , 

such as the re l ated ch o i ces o f  un i t  vo l ume a n d  sc ree n  

s i ze. 

Sh ove l test i n g p r ocedures p r oduce vo l ume t r i c  

measures o f  a r t i f a c t  densi t y  ( e. g .  a r t i f a c t / cub i c  

cen t i me te r ) .  Whe n  de a l i n g  w i th l ow de ns i t y  a r t i fac t 

d i st r i but i ons , i t  i s  i mp o r t a n t  that a dequa te vo l umes o f  

so i l  be samp l ed t o  i nsure re l a t i ve l y  re l i ab l e 

i n f o r ma t i on recove r y . Such a n  est i m a te o f  adequa te 

vo l ume c a n  be de ter m i ned  th ough f i e l d  eva l ua t i on us i n g 

un i ts o f  v a r i ous vo l umes a t  se l e c ted l oc a t i ons w i th i n  

the stud y  a re a. As i n  the c ase o f  samp l i n g i n te rv a l 

se l ec t i on ,  ch o i ce o f  sh ove l test un i t  vo l ume i s  a l so 

g rea t l y  a f fec ted b y  c o ns i de r a t i o ns o f  expe d i e n c y  

re l a t i ve t o  c o nst r a i n ts o f  t i me a n d  av a i l ab l e m a n p owe r . 

Reg a r d l ess o f  the un i t  s i ze  se l ec ted i t  i s  i mp o r tan t 

th a t  un i ts o f  equa l vo l ume be exc a v � ted. 

It i s  equa l l y  i mp o r t a n t  th a t  the f i l l  f r o m  the 

sh ove l tests be f i l te red th r ough sc reen mesh . The 

a n a l y t i c a l  use fu l ness a n d  comp a r ab i l i t y o f  unsc reened 

un i ts is h i gh l y  quest i on a b l e . As i n  the c ase o f  

se l ec t i n g a n  a d e q u a t e  sa mp l e  vo l ume , ch o i ce o f  sc reen 

mesh s i z e is  i mp o r t a n t  espec i a l l y  w i th reg a r d  t o  b i as i n g  

f ac t o rs such as a r t i f a c t  ob t rus i ve ness d i scussed a b ove . 

Gene r a l l y ,  i t  c a n  be assumed the sm a l l e r  the mesh s i ze 
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the be t te r, espec ; a l l y  s ; nce the most common a r t ; fac ts 

on many sites a re ve r y  smal l pieces of debit age. B u t  

a g a ; n, th ; s  dec ; s ; on must be made re l a t ; ve to pr ac t ; c a l  

conside r a tions such as the a bilit y  of a given soil t ype 

to pass th rou gh a pa r t ; c u l a r mesh s ; ze and gener a l  soi l 

condition su ch as whe the r  the g round is we t or frozen. 

F ; na l l y, the systema tic ; mp l ement a t ; on of a shove l 

testing proced u re should conside r the compa r ability  of 

samples of a r t ; fa c ts recove red w ; th samp l es recovered b y  

othe r procedu res su ch as cont rol l ed su rfa ce collec tion 

and exc ava t ; on. As w ; th su rface co l l ec t ; ons , shove l 

tests yie l d  ver y  sma l l  samples of t he popula tion of 

su bsu rface a r tifac ts present a t  the t ; me ; nvestig a t ; ons 

a re condu c ted. If an a r ch aeologist is interested in 

compa r ; ng and synthes ; z ; ng the ; nforma t ; on recove red 

from these va rious proced u res then an empiric al l y  b ased 

eva l u a t ; on of shove l test recove r y  w ; th su rface and 

su bsu rface recove r y  is req uired. 

Du r i ng the 1 9 8 0  CARP invest ; g a tions systema tic 

shove l testing was condu c ted as a pilot st u dy a t  t wo 

s ; tes , 4 0 M 0 5 2 and 4 0 M0 5 5 . These two s i tes we re 

investig a ted by  both cont rol l ed su rface co l l e c t ; on and 

shove l testing procedu res. The invest i g a t i ons i ndic a ted 

th a t  systema t ; c shovel testing was not only a re l ia ble 

and rep l ic a b l e  s i te discove r y  proce d u re , b u t  a l so 

compa r ab l e  to cont rol l e d  su rface col l e c tion st r a tegies 
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f o r  the de ter mination o f  site density  and site l imits . 

These ind i cat i ons can be seen g raph i ca l l y  i n  F i gure A . 1 4  

which sh ows supe rimposed  ar tifac t density  isop l e ths f o r  

b o th sh ove l tests and c ont r o l l ed sur face c o l l ec t i ons 

f r om  site 40 M 0 5 5 .  F o r  these investigations, a g rid 

inte r va l  of · 1 0  m was se l e c ted . A standar dized vo l ume o f  

appr oximate l y  20 l ite rs was rem oved  f r om  each o f  the 

appr ox i mate l y  50x50 cm un i ts to a depth of gene ra l l y  6 

t o  1 0  c m. A l l fi l l . was sc reened th ru 0.6 4  c m  ( 1 / 4 in ) 

mesh . 

During the 1 9 8 1  and 1 9 8 2  fie l d  investigations 

w i thin the Bandy C reek up l ands systemat i c  sh ove l test i ng 

was c onduc ted ove r  seven areas c ontaining a t o ta l  o f  

appr oximate l y  50 h a  ( 1 25 ac ) .  W i th i n these areas a 

tota l o f  a l most 2000 sh ove l test units, c ontaining 

a l most 40 , 000 l i ters f i l l ,  we re excava ted . Based on the 

pr obabi l it y  tab l es of Koch and Link ( 1 97 1 ) discussed 

above , an i nit i a l  i nte r va l  spac i ng a l ong the re fe rence 

g rid was se l e c ted f o r  p l acement o f  the sh ove l  tests. I t  

was de te r m i ned that th i s  i nte r va l  wou l d theore t i ca l l y  

pr ovide f o r  appr oximate l y  a 65% pr obabi l it y  o �  l ocat i ng 

a re lat i ve l y  c i r cu l ar s i te tar ge t 20 m i n d i ame te r wh i ch 

c ontained suf f i cient l y  dense c oncent rations o f  o b t rusive 

ar t i fac ts . Exped i t ing an a l ready h i gh l y l ab o r  i ntensive 

endeavo r  was a l so a c ons i de ration i n  se l e c ting an 

in i t i a l  inte r va l  o f  20 m .  In genera l ,  the Bandy C reek 
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i n vest i gat i ons re ta i ned the 50 x50 cm u n i t  s i ze ,  the 2 0  

l ite r vo l ume and the sc ree nin g of  fi l l th rou gh 0. 64  cm 

mesh , used du r i n g  the C ARP i n vest i gat i ons. In i t i a l l y ,  

each shove l test consisted of  c l earin g a 1 x 1 m area of 

g rou nd . cove r  to a l l ow for v i sua l i nspe c t i on of the 

g rou nd su r face prior to excavation of  the 20 l ite r,  

50x50 cm u n i t . But s i n ce on l y  5%  of the ar t i fac ts 

recove red f rom this type of u nit came f rom the c l eared 

1 x 1  m area th i s  tech n i q ue was e l i m i nated f rom the shove l 

testin g procedu re. 

Fo l l owin g compl etion of the systematic shove l 

test i n g at  the 2 0  m i n te r va l ,  su bse q ue n t 50x50 cm , 2 0  

l iter u nits we re p l aced in a presc ribed radia l patte r n  

arou nd each o f  the or i g i na l  u n i ts wh i ch had produ ced 

c u l tu ra l  mate ria l . These su bse q ue n t shove l test u nits 

were p l aced su c cess i ve l y  at  1 0  m i n te r va l s  i n  the 

cardina l directions and 1 4 . 1 4  m inte r va l s  a l on g  the 

d i agona l s  e x tend i n g  ou tward f rom the i n i t i a l  pos i t i ve 

test . These u nits we re contin ued outward u nti l two 

ster i l e u n i ts for each of the card i na l  d i rec t i ons and 

one for each of the diagona l s  h �d bee n e n cou n te red . 

Whe n  su bse q ue n t u n i ts produ c i n g c u l tu ra l  ma te r i a l  we re 

e n cou nte red they we re treated in a simi l ar fash i on to 

the i nitia l pos i tive u n i ts .  

Fo l l owin g comp l e t i on of both the in i tia l 2 0  m and 

su bsequent 1 0  m shove l test i n g ,  ar t i fac t d i st r i b u t i on 
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and a r t i f a c t  dens i ty m a ps we re p r oduced , as was d one 

w i th the i nf o r ma t i on rec o ve red dur i ng the c ont r o l l ed 

sur f ace c ollec t i on ph ase . These m a ps thus f ac i l i t a ted 

comp a r i sons be t ween sur f ace c ol l e c ted and sh ove l tested 

a reas. 

Dur i ng the 1 983 i nvest i g a t i ons the a reas w i th i n the 

Bandy C reek Deve l opment Are a, c ont a i n i ng s i tes 40S T69 , 

40ST76, 40ST79, and 40S T80,  we re re - i nvest i g a ted 

ut i l i z i ng syste m a t i c  sh ove l test i ng p r ocedures s i m i l a r 

t o  th ose desc r i bed above . The p r i nc i p a l  d i f fe rences 

we re i n  the use o f  a 1 0  m test i ng i nte r v a l th r ough out  

and i n  the  use o f  a 5 m i nte r v a l ,  and 0 . 3 2  c m  ( 1 /8 i n )  

sc reen mesh i n  one spec i a l  c ase a t  s i te 40S T80. A l l 

sh ove l  tests we re p l aced system a t i c a l l y  w i th i n the 1 0  m 

g r i d  d i a gona l l y ad j acent t o  the o r i g i na l sh ove l test 

uni ts exc a v a ted dur i ng the 1 98 1  · and 1 982 i nvest i g a t i ons. 

The pur p ose f o r  repl i c a t i ng the o r i g i na l sh o ve l  

test i ng o f  these f our s i tes was t wo f o l d .  F i rst , i t  

a l l owed f o r  an eva l ua t i on o f  the re l i ab i l i ty o f  the 

o r i g i na l  sh ove l test i ng .  Sec ond l y, i t  a l l owed f o r  

ver i f i c a t i on o f  the i sodens i ty maps o f  the s i tes b ased 

on the i n i t i a l  sh ove l test i ng and pe r m i t ted the 

comp i l a t i on of m o re accur a te i sodens i ty maps u t i l i z i ng 

the resu l ts o f  b o th ep i sodes o f  sh ove l test i ng . These 

rev i sed i sodens i ty maps we re a l so des i gned t o  be the 
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pr i m a r y  bas i s  on wh i ch the l oc a t i ons of t est  un i ts w e r e  

se l ec t ed. 

Test Exc av a t i on 

D u ring the  1 98 1  and 1 982 invest i g a tions, t esting 

was cond u c t e d  a t  a se l ec t ed  samp l e of s i t es w i th i n both 

t h e  upl ands and gor g e �  a r e as of the  Bandy C r ee k  

D eve l opment  Are a. Th e spec i f i c s i t es se l ec t ed for 

t esting we r e  chosen in a non- r andom fashion with  the  

pr i nc i pa l coris i d e r a t i on be i ng th e pot ent i a l  to  y i e l d  

infor ma tion on sit e  v a riabi l it y. T esting of  the  up l and 

and rocksh e l t e r  s i t es g ene r a l l y  i nvo l ved  th e st r a t e g i c  

p l a c ement of a t  l e ast one l x l m t est un i t  f rom which 

so i l  was ex c a v a ted  in a r b i t r a r y  1 0  c m  l eve l s  unt i l 

bed rock or suc cessive l ev e l s  of st e ri l e soi l h a d  b een 

encount e r ed . Th e f i l l  f rom th e 1 x 1 m un i ts f rom th e 

upl and open sit es ,  ex cava t ed d u r i ng 1 98 1  and 1 982 , w a s  

sc r eened th rou gh 0 . 64 c m  ( 1 / 4  in ) mesh. Th i s  mesh s i z e  

was used d u e  t o  poor seasona l soi l conditions . The 

gor g e s  roc k sh e l t e r  un i ts , be c a u s e  o f  be t t e r  s o i l  

cond i tions, we re sc r eened th rou gh 0 . 3 2 c m  ( 1 /8 i n ) me sh , 

to m a x i m i z e d a t a  r ecove r y . 

Sma l l B l oc k  Exc ava tion 

D u e  to th e impr ac t i c a l i ty of  i mplem enting 

cont ro l l ed su rf ac e  co l l ec t i on ac t i vit i es in h eavi l y 

for ested  a r e as, sm a l l  bloc k exc ava t i ons wer e 
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emp l oyed during th e 1 983 investig a tions within th e 

bounda ries of the  4 sit es ( 40ST69 , 40ST76 , 40S T79 , and 

40S T80 ) of th e Bandy C r eek  study a r ea. Sm a l l b l oc k  

exc a v a tion of f ers a n  equa l l y viab l e ,  but l ess cost  

e f ficient da t a  co l l ec tion st r a t egy  th an cont ro l l ed 

sur f a c e  co l l ec tion. 

B a s e d  on isodensit y  m aps gene r a t ed during t h e  

sur f ac e  co l l ec tion and shove l  t esting ph ases of  th e 

investig a tions , 1 x 1  m units with horizont a l  cont ro l  a t  

50x50 c m  and ver tic a l  cont ro l  a t  1 0  c m  w e r e  exc av a t ed in 

those a r e as of  sit es 40ST6 9 , 40ST76 , 40S T79 , and 40ST80 

exhibiting th e high est densities. Th ese units w e r e  

gene r a l l y  exc a v a t ed t o  3 0  c m  be l ow t h e  sur f ac e. Th e 30 

cm depth w as chosen as a cut of f in orde r to optimiz e 

r e cove r y , even though a r tif a c ts oc cur be l ow this depth , 

· Pr evious investig a tions by F e r guson e t  a l . ( 1 982 ) 

indic a t ed th a t  th e ma jorit y of a r tif a c ts pr esent within 

th e Bandy C r eek  up l and sit es a r e  l oc a t ed within th e top 

30 c m. A l l fi l l r emoved f rom th e sma l l b l oc k  

exc a v a tions was dr y sc r eened th rough 0 . 3 2  c m  ( l /8 in ) 

mesh. O rigina l l y ,  5 m a r e as w e r e  to be exc ava t ed a t  

sit es 40S T69 and 40S T72 . But eventua l l y ,  on l y  one 1 x 1 m 

unit w as exc a va t ed a t  40ST69 and no units a t  40ST 72. 

Th e decision to r e cove r  sm a l l e r sa mp l es f rom th ese sit es 

w as made for seve r a l r e asons. First of a l l ,  no pr evious 

1 x 1 m units w e r e  p l a c ed during pr evious investig a tions 
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at  the se s i tes  d ue to the i r  re lat i ve l y  l ow de n s i t i e s . 

The sin g l e  u nit  p l aced at  the l ocation with the highe s t  

pred i c·ted ar t i fac t den s i t y a t  40S T69 prod u ced v i r t ua l l y  

no ar tifac t s. Secon d l y ,  approx i mate l y  2 / 3  of s i te 

40S T72 was samp l ed d u r i n g con t ro l l ed s u r face co l l ec t i on 

ac t i vit i es. These i nve s tigation s provided comparab l e  

cove rage t o  those i nve s t i gat i on s  i mp l e me n ted a t  40S T70, 

. 40S T7 1 ,  40ST73, 40ST74 , an d 40ST75. F i na l l y, sin ce 

g reate r amou n t s of . i nfor mation re lat i ve to s u b seq ue n t 

i n te rpre tation cou l d  be recove red from inves tigat i on s  at  

40S T70, 40S T73 , 40S T76 , 40S T79 , an d 40ST80,  effor t s  we re 

con ce n t rated on these sites. 

Ana l yt i ca l  Me thodo l ogy 

Ar t i fac t Charac terizat i on 

In keep i n g  w i th s tep t wo of Isaac ' s  s t rategy , the 

in i tia l  s tage s of the ar tifac t ana l y sis invo l ved  the 

charac terizat ion of the var i ab i l i t y in the ar t i fac t 

samp l e s  recove red . Th ree dis tin c t  aspec t s  we re 

charac ter i zed : l i th i c  raw ma ter i a l  con ten t ,  

tech no l og i ca l  con te n t  re l ative to p l aceme n t in red u c tion 

seq uen ce t rajec tor i e s, an d for m � l i zed  i mp l eme n t con ten t 

as an in dicator of adaptive techno l ogica l or ganization 

and c u l t u ra l  as soc iat i on .  
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L i th i c Raw Ma ter i al Character i zat i on .  L i th i c raw 

mate r i al character i zat i on i nvolved the class i f i ca t i o n o f  

recove red ar t i facts relat i ve t o  a raw ma te r ial t ype 

collect i on assembled du r i n g the i n i t i al stages o f  

analys i s  and mod i f i ed du r i n g the cou rse o f  

i nvest i gat i ons. Th i s  t ype collect i on co ns i sted o f  

ar.t i facts and hand samples wh i ch docu men t much o f  the 

ran ge o f  var i at i on i n  the che r ts and ·o the r s i l i ca tes 

f r om the Pen nsylvan i an, M i ss i ss i p p ian and O rdov i c i an 

l i th olog i c  systems o f  m i ddle and easte r n  Te n nessee and 

Ken t uck y. These systems rep rese n t  the p r i nc i pal sou rces 

o f  the l i th i c raw mate r i als f o r  th ose peo ples u t i l i z i n g 

the Cu m berland Plateau ( F i g u re A. 1 5 ) . Th i r tee n �aw 

mater i al t y pes we re de f i ned du r i n g the cou rse o f  

i nvest i gat i o ns ( Table 8. 1 0 ) . Compar iso n  o f  i nd i v i dua l 

ar t i facts w i th the spec i me ns co n ta i ned w i th i n  the t y pe 

collect i o n em ployed macr oscop i c tech n i q ues such 

as th ose descr i bed by  Blakeman ( 1 977 ) and Am i ck ( 1 98 1 ) .  

Tech n o l og i cal Character i zat i on .  Characte r i zat i on s  

relat i ve t o  l i th i c reduct i o n seq ue nce stag i n g i nvolved 

the st udy o f  tech n o l og i ca l ly related at t r i b u t es .  The 

spec i f i c ar t i fact at t r i b u tes we r e  selected t o  i nd i cate 

the p resence and abse nce of spec i f i c  stages i n  reduct i o n 

seq uence t raject o r i es, par t i cularly the b i face 

p r oduct i o n � raject o r y . 
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Th e most se ns i t i ve a n d  a b u n d a n t a r t i f act u a l 

ev i d e nce for the  st u dy of r e d uct i on t ech no l ogy  i s  

d eb i t ag e. Accor d i n g l y ,  r e d uct i on seq u e nce 

ch a r act e r i z a t i on i n  th i s  st u dy conce n t r a t ed on th e 

a n a l ys i s  of d eb i t ag e. Ten  deb i t age  types we r e  d e f i n e d  

b ased o n  d e t ectab l e  d i f f e r e nces i n  p rod uct i on t ech n i q u es 

a n d  comp l e t e n ess ( T ab l e  8. 1 1 ) . For th ese deb i t a g e  types 

spec i f i c ,  t ech no l og i ca l l y  sens i t i ve a t t r i b u t es a �d 

a t t r i bu t e st a t es were  chose n for st u dy. Th ese 

p a r t i cu l a r d e b i t age  a t t r i b u t es a n d  r e l a t ed a t t r i b u t e  

st a t es a r e  l i sted  i n  T ab l e  8. 1 2. 

For m a l Imp l eme n t Ch a r act e r i z a t i on .  For ma l i z ed  

i mp l emen t con t en t  was ch a r act e r i z ed r e l a t i ve to  

i mp l em e n t mor p ho l ogy  w i t h  p a r t i cu l a r a t t e n t i on b e i n g 

p a i d  to the  k i n ds of wor k i n g edges or too l  ed ges p r ese n t  

on the  i mp l em en t . Pr i nc i p a l mor pho l og i ca l d i st i nct i ons 

w e r e  b ased on the d i v i s i on of  i mp l emen ts i n to f l a k e  

i mp l eme n ts a n d  b i f ac i a l  i mp l e me n ts. F l ak e  i mp l e m e n ts 

w e r e  i n i t i a l l y  d i v i d ed  i n t o  2 1  types b ased o n  sp ec i f i c  

a t t r i b u t es r e l a t i n g to th e p r ese nce a n d  l oca t i on of  

i n t en t i on a l ed g e  mod i f i ca t i on ,  use wear  and  edge  d a m ag e  

v is i b l e  u n d e r  l ow ( 1 0X )  m a g n i f i c� t i on. Th ese t y p e  

d i st i nct i ons a r e  se en  i n  T ab l e  8. 1 3. For ma l i z ed 

b i f ac i a l  i mp l emen ts we r e  a n a l y z ed r e l a t i ve to red uct i on 

r e l a t ed , use r e l a t ed , a n d  t empor a l -st y l i st ic  a t t r i b u t es .  
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Specific a t t rib u tes we re chosen prima rily to facilit a te 

e vent u al ev alu a tion of techno l ogica l or g aniz a tion . 

These specific a t t ributes and a t t ribute st a tes a re 

l isted in T able B . 1 4 .  

H afted bifacial implements identifia ble 

funct i ona l l y as projecti l e  points or hafted knives we re 

compa red stylistically with other  hafted biface types 

from d a ted contexts in othe r  a reas of Tennessee and 

Kentucky , and elsewhere in e astern Nor th Ame rica. These 

compa risons a re of a tenta tive na ture and shou l d  be 

viewed with some caution until good tempor al cont rol for 

these sty l es have been est a b l ished for the Cumbe r l and 

Pla te au region. In this study , such compa risons we re 

used on l y  as indica tors of prob a b l e  associa tion with 

gene r al cult u r al pe riods such as Ea rly Archaic and 

Middle Wood l and. For ty provisiona l types of projecti l e  

points o r  knives we re defined for the Big Sou th Fork 

d r ainage during the course of investig a tions . 

Ar tifact Pa t te rn Analysi s  

The st a ge of l ithic ana l ysis fol l owing 

cha r acte riz a tion involved the se a rch for pa t t e rning 

within and be tween a g g reg a tes o f  a r tifacts or 

assemblages. Assembla ges can be compa r a tively 

investig a ted within a se ries of hie r archica l l y defined 

contextual levels which cor respond roughly to the macro , 
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·me so ,  and m ; cro-levels of context  de f ; ned by Butze r 

( 1 982). The se levels i n  de scend i ng or de r  of a g g reg a t i on 

a re the reg i onal level , a re a  or s ; tua t ; onal l evel ,  and 

the w i th i n and be t ween s i te level. The a r t i f act p a t tern 

analys i s  conducted dur i ng th ; s  s tudy s t a ge concent r a ted 

on the me so-level w i th ch a r acte r i za t i ons and comp a r i sons 

be i ng made w i th ; n and be t ween cont r a s t ; ve l oca l ; zed 

a re a s  and be t ween s i te s  w i th i n local i zed a re a s. 

Analyt i cal techn ; ques employed dur i ng th ; s  s t age of 

a r t i f act analys i s  p r i ma r i ly i nvolved the a p pl i ca t ; on o f  

descr ; p t i ve and explor a tory s t a t i s t i cal p rocedures 

w i th i n analyt i cal f r amewor k s  sugge s ted by p revi ous , 

; nduct i vely or ; ented resea rch .  

Raw Ma ter i al Pa t te rn Analys i s. The f i r s t  s t a Qe i n  

the r aw ma ter i al analys i s  ; nvolved the reduct ; on o f  the 

or i g i nal 1 3  r aw ma te r i al types i nto fou r type g roup s. 

Th ; s  ; nvolved exclud ; ng the two poorly represented 

ca tegor i e s of r aw ma te r i al not used in ch i p ped  s tone 

; mple ment m anu f act u re , qua r t z ; te and s a n d s tone . The 

rema ; n i ng 1 1  l i th i c r a w  ma te r i al types we re g rouped by  

known geolog ; cal a s soc i a t i on ; nto , U ppe r M i s s i s s ; p p ; an 

Che r t s , For t Payne Che r t s , O the r Che r t s , and Qua r tz and 

Ch alcedony. Th i s  reg roup i ng ch anged the or i g i nal 

nom i nal scale types i nto or d i nal scale type g roups. The 
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or dina l nature re l ates to p roxim i ty of the sour ces or 

exot i cness and the re late d factor of re l at i ve ab undance. 

The sec ond stage invo l ved the gene rat i on of 

cumu l at i ve pe r centage og i ves of the four rev i sed raw 

mate ria l type g roups , for the three study areas v i ewed 

i nd i v i dua l l y  and comb i ned. The use of cumu l at i ve 

pe r centage ogives for comparison of archaeo l ogica l 

patte rn i ng was sug gested b y  Thomas ( 1 9 8 3 b : 4 1 9-4 25 ) .  

Thomas ( 1 9 8 3 b : 4 2 3-4 2 4) a l so sug gested the comparative 

eva l uat i on of cumu l at i ve pe r centage og i ves w i th the a ; d  

of the Ko l mogorov-Smirnov two-samp l e  test . The 

Ko l mogorov-Smirnov two-sam p l e  test is a non- parametric 

statistica l p rocedure des i gned  to test the p robabi l i ty 

that two samp l es cou l d have been d rawn f rom the same 

popu l at i on (S i ege l  1 956 : 1 27-1 3 6 ; Thomas 1 976 : 3 2 2-3 27 ) .  

Ac cor d i ng l y ,  the th i r d stage of the raw �ate ria l  patte rn 

ana l ysis invo l ved the stat i st i ca l  comparison of the 

cumu l at i ve pe r centage og i ves ut i l i z i ng Ko l mogorov 

Sm i rnov two-samp l e  tests. 

The fourth stage of the ana l ys i s  of raw mater i a l , 

in vo l ved app l ication of the an exp l orator y data ana l ysis 

p rocedure known as med i an po l i sh to a cont i ngenc y tab l e  

b reaking down study areas b y  raw mater i a l  type g roup 

data exp ressed as pe r centages . Med i an po l ish is an 

exp l orator y statistica l p rocedure , simi l ar to AN OVA but 

w i thout the parametric constra i nts , wh i ch can be used to 
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search for fu r the r i nfor ma t i on an d st r uct u re i n  t wo- way 

tab l es ( Ve l l eman an d Hoag l in 1 9 8 1 : 2 1 9 - 256 ; E me rson an d 

Hoag l i n 1 9 83 : 1 66- 2 1 0 ) . For a d i scussion of the 

appl ication of median po l ish to con tin ge ncy tab l es 

ana l ys i s  i n  archaeo l og y  see Lewis ( 1 9 86 ) . 

Tech no l ogica l Pat ter n  Ana l ysis. O ne of the 

infor mat i ve an d sens i t i ve i n d i cators of tech no l og y  or 

red uction seque nce pat te r nin g is debitage from ar tifact 

man ufact u re � n d  ma i n tenance. S tah l e  an d D u n n  ( 1 9 8 2 , 

1 9 8 4 ) ,  in a rece n t expe rimen ta l  st u d y, demonstrated  that 

the s i ze ran ge of waste f l akes from the man ufact u re of 

b i fa c i a 1 i mp 1 em  e n  ts decreases from i n i t i a 1 to f i n a· 1 

red uct i on stages. Accor din g l y ,  the i n i t i a l  stages of 

tech nological or reduction sequence. pat te r nin g invo l ve d  

the ana l ys i s  of ar tifact s i ze, spec i fica l l y  deb i tage 

size. The initia l  stage invo l ved the recreation of a 

cu mu l a tive pe rcen tage og i ves for the fou r stages from 

the expe rimen tal data of S tahle and D u n n  ( 1 9 8 2 : 86 ) . In 

an at tempt to f a c i l i t a te compar i sons w i th the a r t i ·f a c t  

samp l es from the stu dy areas , a l l ar tifacts l ess than 

0. 64 cm expe r i me n ta l  ( 1 / 4 i n ) were exc l u ded from the 

origina l expe rime n tal data prior to p l ot tin g . 

The seco n d  stage of the ana l ysis i nvo l ved the 

gene ration of cu mulative pe rcen tage og i ves of debitage 

s i ze data for the s t u d y  areas. The th i r d stage i nvo l ved 
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th e compara t i ve ana l y s i s  o f  c umu l at i ve pe r c e n tag e 

og i ves. As w i th th e c ompar i s o n s  of the  raw mat e r i a l  

og i ves  K o l mo g o r ov-Sm i r n ov t wo-samp l e t e s t s  w e r e  u s ed t o  

fac i l i tate  t h e  c ompar i s o n s. 

Tech n olog i ca l  pat t e r n i n g was f u r th e r  i n ve s t i gated  

u t i l i z i n g a me thodology  s i m i lar t o  that s u g g e s t e d  by  

J oh n s o n  { 1 982 ) an d J oh n s o n  an d R � spe t { 1 980) . Th i s  

fou r th s�age of ana l ysis u t i l i z ed what J oh n s o n  an d 

Raspe t d e sc r i b e as · a deb i tag e parad i gm ( Tab l e  8 . 1 5 ) , 

wh i ch c o n s i s t s  of co n t i n g e n cy tab l e  c ompar i so n s  of 

p l at f o rm s u r fac e  charac t e r i s t i c s  w i th pe r c e n tag e o f  

c o r t ex pr es e n t  on  t h e  dor sal s u rfac e s  of deb i tage 

samp l es. In J oh n son ' s  i n t e rpr e tat i on o f  the  parad i gm o r  

b i fac e r e d u c t i on mode l , the  ce l ls alon g  th e pr i mary  

d i ago nal o f  the  c on t i n g e n c y  tab l e  sh o u l d  have g r ea t e r  

ob s e r ved  fr eq u e n c i e s than expec t ed f r e q u e n c i e s ,  g i ve n  a 

n o rma l d i s t r i b u t i on. Th e o f f-d iag o na l c e l l s  sh o u l d  a l l 

have o b s e r ved fr e q u e n c i e s l e s s - than th o s e  expec t ed by  a 

n o rma l d i s t r i b u t i on. If th e s e  c o n d i t i o n s  ar e me t th e n  a 

b i fac e pr o d u c t i o n t raj ec t o r y  can b e  i nfe r r ed  f o r  the  

s i t e o r  ar ea. 

Th e fo u r th s tage of the  t ech n olog i ca l  pat t e r n  

ana l ys i s  i n vo l ved th e g e n e rat i o n o f  mod i f i ed deb i tag e 

parad i gms fo r the  th r ee s t u dy ar eas. Th e mod i f i ed  

deb i tag e parad i gm u s ed i n  th i s  s t u dy ( Tab l e  8. 1 6 ) , 

d i ffe r ed f r om that u s ed  by J oh n s o n  an d Raspe t ( 1 980 ) . 
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Un l ike Johnson and Raspet, on l y  who l e  f l akes we re use d 

in the gene rat i on of the mode l .  It was fe l t  that b roken 

f l akes cou l d  not be re l iab l y  b roken down re l ative to 

pe r centage of dorsa l  cortex since 1 0 0%  of the dorsa l  

su rface was not present on b roken f l akes. Othe r 

d i ffe rences in the modified debitage paradigm we re 

s l ight diffe rences in the b reakdown of the variab l es. 

Per cent dorsa l  cortex  was b roken down into , >66% dorsa l  

cortex instead of > 75%, <66% dorsa l  cortex instead of 

<75%. and none or no dorsa l  cortex . P l atfor m surface 

configuration was b roken down into , missing , cortex 

c�ve red , but instead of <2 facets , p l ain was used , and 

for > 2  facets, a state combining peaked ,  mu l ti-facteted , 

and point p l ain was used. It was fe l t  that these 

changes we re in keeping with the unde r l ying assumptions 

of the origina l mode l .  Ac cor ding l y ,  the expectations of 

the origina l mode l we re expected to ho l d for the 

modified mode l .  

In an attempt to further eva l uate the patte rning of 

deb i tage parad i gms gene rated for the stu dy areas the 

fifth stage of ana l ysis invo l ved app l icatio� of the 

median po l ish p roced u re discussed above. The 

modified debitage paradig m mode l s  for the study area 

we re a l l ana l yzed in an attempt to dete r mine to the 

l ocation and magnitude of variation with the mode l s. 
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Forma l Imp l eme n t Pa t te r n  An a l ysis. The initia l 

st age in the a n a l ysis of pa t te r ning in forma l imp l emen t  

va riabi l ity bega n with th� red u c tion of the origin a l  

chipped stone imp l emen t c a tegories in to a n a l ytic a l ly  

me a ningfu l type groupings. The 2 1  f l ake imp l eme n t type 

groupings a n d  bifacia l imp l emen ts were red u ced to a 

t ripa r tite se t of type groupings b ased on ge ne r a l  

pa t te r ns of use wear a n d  a conside r a tion of the re l a tive 

e ne rgy expe n ded  in · their ma n ufac t u re a n d  use. The th re� 

type groupings a re : u ti l ized f l a ke imp l eme n ts ,  

re tou ched f l a ke imp l emen ts, a n d  bifacia l f l a ke 

imp l emen ts. These th ree division we re se l ec ted in or der  

to faci l it a te the  eva l u a tion of tech no l ogic a l  

orga niza tion, specific a l l y the distin c tion be tween 

expedie n t  a n d  c u r a ted tech no l ogies. The th ree pa r t  

division of imp l eme n ts c a n  be vi ewed as a n  or din a l  se t 

of c u r a tion a l  c l ass c a tegories with u ti l ized f l a ke 

imp l emen ts ref lec ting expedie n ce a n d  forma l ized bifacia l 

ref l ec ting c u r a tion. 

The secon d st age of the forma l imp l emen t  pa t te r n  

a n a l ysis invo l ved the gene r a tion of c umu l a tive 

pe r cen t age ogives for the c u r a tion a l  c l ass c a tegories 

for the st u dy a re as .  As with the ana l yses disc ussed 

previous l y, the thir d st age invo l ved  the compa r a tive 

an a l ysis of c umu l a tive pe r ce n t age ogives using 

Ko l mogorov- Smir nov two-samp l e  tests. 
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The fou rth stage of the forma l imp l ement �na l ysis 

invo l ved the recategorization of the cu l tu ra l l y 

diagnostic projecti l e  point/knife types present into 

gene ra l  type g roupings. The new type g roupings 

recategorized the dia gnostic projecti l e  point/knife 

types re l ative to gene ra l cu l tu ra l pe riods with which 

they we re most probab l y  associated . The fifth and sixth 

sta ges invo l ved the gene ration of cumu l ative pe rcentage 

ogives for the cu l tu ra l l y dia gnostic type g roupings and 

the su bse q uent compa rison of these ogives by means of 

Ko l mogorov-Smirnov two-samp l e  tests. 

Simu l taneous Factor Pattern Ana lysis. The first 

stage in the ana l ysis of patte rning to be found in more 

than one factor simu l taneous l y  invo l ved . the sea rch for 

patte rning exhibited by cross-ta b u l ations of raw 

mate ria l ,  reduction seq uence , and forma l imp l e ment 

va ria bi l ity . This was investigated th rou gh the use of 

an ana l ytica l methodo l ogy out l ine� by Simek and Les l ie 

( 1 9 8 3 ) .  In  t heir st udy ,  Simek and Les l ie ( 1 9 8 3 ) 

util ized the pa rtitioning chi-sq ua re p rocedu re to 

eva l uate the strength of re l a tionships exhibited by 

frequency d i strib utions for va r ious l ithic imp l ement 

categories re l ative to raw materia l categories within 

re l ative frequency tab l es .  Simek and Les l ie ( 1 9 8 3 : 8 3 )  

describe the assumptions of their method re l ative to 
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se l ective uti l ization o r  cu ration as fo l l ows :  

In o r d e r  to dete r m i ne i f  part i cu l ar 
che rt mate ria l s  were being se l ected fo r the 
p r od uct i on of too l s ,  th e freq uenc i es of 
unmodified waste we r e  ch osen as a mode l 
fo r che rt red uct i on . . .  If spec i f i c  
che rts we re favo red in too l p r od uction, 
and if these we re fr om ''exot i c" o r  distant 
sou rces , o r  if ce rtain too l s  ( p r o d uced 
d u r i ng the occu pat i on fr om  l oca l mater i a l s )  
we re transpo rted o ut of the site, then too l  
frequenc i es sh o u l d  dev i ate fr om  mode l 
frequencies. Conve rse l y, if mode l freq uencies 
ade q uate l y  p redict too l freq uenc i es, then 
mate ria l use ref l ected on-site avai l abi l ity 
rathe r  than se l ect i ve uti l i zat i on or cu ra t i on 
of part icu l ar types. 

In this disse rtation s i mi l ar assu mp t i ons can b e  mad e , 

the refo re, the partitioning chi-sq uare p r oced u re was 

app l i ed  to cont i ng ency tab l es b reak i ng down the 

imp l ement type g r o u ps by raw mate ria l  type g r o u ps fo r 

t he stu d y  areas . 

T he exp l o rato r y  data ana l ysis p r oced u re, median 

p o l i sh , d i scussed above , has been sh own b y  L ew is  ( 1 9 8 6 ) 

to b e  a comparab l e  p r oced u r e  fo r ana l yzing data in 

cont i ngency tab l e  fo rm to th e partition i ng ch i -sq uare 

p r oced u r e  u sed  by Simek and Le s l ie ( 19 8 3 ) .  Acco r d i n g l y, 

i n  t h e  second st a ge of ana l ys i s ,  med i an po l i sh was used 

to ve rify the resu l ts of the partition i ng chi�sq uare 

ana l yses. As w i t h t he partit i on i ng ch i -square ana l yses , 

median po l ish was app l ie d  to contingency tab l es b reak i ng 

down the imp l ement t yp e  g r o u ps by  raw mate r i a l  t y p e  

g r o u ps fo r the stu d y  areas. 
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The third st a ge of the simu l t aneous factor pa t tern 

ana l ysis invol ved the gene r a tion and compa rison of  

imp l ement to debit a ge r a tios for the study a re a  sites. 

Compa risons of imp l ement to debit age r a tios ha ve been 

used previous l y  by Fer guson e t  a l . ( 1 9 86 )  to compa re 

sites re l a tive to va riabi l it y  in beha vior a l  activities 

and dur a tion of occupa tion. This st a ge was the first of 

three to focus on ·individua l  sites r a ther  than a re as or 

situa tions. 

The four th st a ge of the simu l t aneous factor pa t tern 

ana l ysis invo l ved the gene r a tion and compa rison of 

unifacia l impl ement to bifacia l imp l ement r a tios for the 

study a re a  s i tes . Comparisons of unifacia l imp l ement to 

bifacia l impl ement r a tios provide another  me ans of 

assessing the re l a tive composition of assemb l ages b ased 

on a bina r y  distinction of use and the re l a tive ene r gy 

expended in impl ement manufacture and use . 

The fifth and fina l st a ge of the ana l ysis invo l ved 

a mu l tiva riab l e  se a rch for pa t te rning within a se l ected 

samp l e  of sites from the study a reas. Johnston and 

Semp l e  ( 1 9 8 3 ) discuss a c l assifica tion a l gorithm dr awn 

from i ri forma tion theor y ,  which is appropria te for the 

simu l t aneous , mu l tiv a ria te ana l ysis of the informa tion 

re l a ting to site v a ria bi l it y. Specifica l l y ,  the 

technique is b ased on the st a tistica l decomposition of 

c l uste rs or g roupings cha r acte rized b y  informa tion 
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statistics. In te rpre tation is initia l l y  based on 

assessmen ts of the pe rce n tage var i ab i l i ty wh i ch can be 

accoun ted for by various g roupin gs of cases , or in this 

study , s i tes . Subsequen t  i n te rpre tation i s  based on a 

se t of z scores which in dicate the direction (positive 

or negat i ve )  an d the deg ree of var i at i on g i ve n  c l uste rs 

or g roupin gs have re l ative to the ove ra l l means an d 

stan dar d deviations for the variab l es used to 

characte rize the cases. 

In th is  study , Joh nston ' s  an d Semp l e ' s  ( 1 9 8 3 ) 

c l assification tech nique was used to analyze a samp l e  of 

1 5  s i tes se l ected from the th ree study areas . The s i tes 

se l ected we re : 4 0 S T70 , 4 0S T71 , 4 0 S T73 , 4 0S T74 , 4 0 ST76 , 

4 0 S T79 , AN O 4 0 S T 8 0 , from the Ban dy C reek Up l an d  S tudy 

A rea , 4 0 S T 1 52 , 4 0S T 1 6 1 · , · 4 0S T 1 64 , ANO  4 0 S T 1 65 ,  from the 

Ban dy C reek Gor ges S tudy Area , an d 4 0 M 052 , 4 0M055 , 

4 0M056 , an d 4 0M059 from the CARP Up l an d  S tudy Area. The 

s i tes we re se l ected based pr i mar i l y on the i n tens i ty of 

in vestigation (g reate r than 1 0 0 ar tifacts recove red ) , 

an d k nown cu l tura l aff i l i at i on. 

It  shou l d be noted that the numbe r  of ar tifacts 

recove red is an i mpor tan t cons i de rat i on because of the 

biasin g  effects of samp l e  size which have bee n  discussed 

by K i n t i gh ( 1 9 83 ) , Jones e t  a l .  ( 1 9 8 3 ) an d Thomas 

( 1 9 83b ) .  No cor rection was made for the poten tia l 

bias i n g  effects of samp l e  s i ze i n  th i s  par t i cu l ar 
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a n a l ys i s  s i nce the samp l es f r om the s i tes se l ecte d we re 

of comp a r ab l e  s i ze a n d  due t o  the f act th a t  i n f orma t i on 

st a t i st i cs a re res i st a n t t o  the e f fects o f  samp l e  s i ze 

v a r i at i o n . In sp i te of th i s  assump t i o n a n d  con d i t i on ,  

the p oss i b l e b i as i n g  e f fects o f  samp l e  s i ze i n  th i s  

p a r t i cu l a r  a n a l ys i s  a n d  the othe r a n a l yses con ducted as 

a p a r t  of th i s  study sh ou l d be cons i de red . At p resen t ,  

th ough , a n  e f fect i ve me a ns of .eva l ua t i n g samp l e  s i ze 

e f fects h as ye t t o  be dev i sed , a n d  the deve l opmen t o f  a 

me thod  f o r  d o i n g  so , o r  eve n  eva l ua t i n g p rev i ous l y  

suggested me th ods ,  i s  beyond  the scope o f  th i s  study . 
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CHAPTER V 

RESU L TS 

T his chapte r presents the resu l ts of the 

characte rization and ana l ytica l steps of the 

investigations . T he presentation of the resu l ts wi l l 

dea l initia l l y with the ana l yses of raw mate ria l  

variabi l ity, techno l ogica l  variabi l ity, and for ma l 

imp l e me�t variabi l tty, for the th ree study areas. The 

discussion wi l l continue with a presentation of the 

resu l ts of the simu l taneous ana l ysis of  assemb l age 

variabi l ity exhibited by the study areas and se l ected 

sites within the areas. T he discussion of the resu l ts 

of the s i mu 1 tan e o us an a 1 y s i s w i 1 1  i n i-t i a 1 1 y address r aw 

mate ria l  and for ma l  imp l ement content. This wi l l be 

fo l l owed by the discussion of the simu l taneous ana l ysis 

of reduction sequence and for ma l  imp l ement content . The 

chapte r wi l l concl ude with a discussion of the 

simu l taneous ana l ysis of a l l th ree sources of 

variabi l ity. 

Ana l ysis .2.f. Raw Mate ria l  Variabi l ity 

T he descriptive resu l ts of the characterization o f  

raw mate ria l  content of the th ree study areas and sites 

can be found in Tab l es B . 17 - B . 2 0 . T he cumu l ative 

pe rcentage ogives for the four revised raw mate ria l type 
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g roups are  pr esent ed  in Fig u r e  A. 1 6. T h e  r esu l ts of 

Ko l mogorov-Smirnov t wo-samp l e  t ests on cu m u l ative 

pe rcentage data from t h e  t h r e e  st u dy ar eas are  pr esented  

in Tab l e  8.2 1 .  

Based on t hese r esu l ts w e  can infe r t hat t he t h r ee 

s t u dy ar eas ex hibit simi lar, g ene ra l iz ed pat t e rning 

r e l ative to raw mat e ria l  u ti l ization. In spit e of t his 

gene ra l simi l arity, some  diffe r ences do exist, wi t h  t h e  

g reat est diffe r ence existing be t ween t he Bandy C r eek  

Up  1 and · and t he  C ARP Up  1 and ar eas. 

Median po l ish was app l ied to t h e  raw mat e ria l  data 

in an at t empt to f u r t �e r  investiga t e  t h e  pat t e rning in 

raw mat e ria l  variabi l ity. R esu l ts of t h e median po l ish 

on t h e  raw mat e ria l  data expr essed as pe rcentag es by 

st u dy area are  pr esent e d  in Tab l e  B.2 2. T h e  r esu l ts of 

t he median po l ish ana l ysis indicat e  t hat : 

1 .  Lit hic raw mat e ria l  from Uppe r Mississippian 

sou rces is g reat l y  ove r r epr esented  in t h e  Bandy 

C r ee k  Up l and st u dy ar ea and somewhat und e r 

r epr esent ed  in t h e  CARP Up l and st u dy area . 

2. Mat e ria l  fr o m  For t  Payne sou r c es e xhibits t he 

inve rse of  t he pa t te rn _ exhibited  by t he Uppe r 

Mississippian che r t, wit h  mod e rate  ove r 

representation in t h e  C ARP Up l and st u dy and 

mode rate unde r repr esentation in t he Bandy C reek  

Up l and st u dy ar ea. 
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3 .  O the r cher t s  are moderate l y  ove r repre se n ted i n  

the C ARP Up l and s tudy area and mode rate l y  

unde r represen ted in the Bandy C reek Gorge s tudy 

area. 

4.  Quar t z  and cha l cedony are great l y  ove r 

represen ted in the Bandy C reek Gorge area and 

somewhat unde r represe n ted in the C ARP Up l and 

s tudy area. 

The re are severa l  in te rpre tation s wh i ch can be 

made based on these resu l t s . F i r s t  of a l l ,  the mos t 

abundan t l ithic raw materia l  for thi s por tion of  the 

Cumbe r l and P l ateau i s  c l ear l y  the che r t f rom the Uppe r 

Mis sis sippi an formation s. The re l ative abundance of  the 

Uppe r Mis sis sipp i an cher t i n  both the Bandy C r ee k  s tudy 

areas and the reduced represen tation in the C ARP s tudy 

area can be expected since the Uppe r M i s s i s s i pp i an 

formation s are the c l ose s t  and apparen t l y  the mos t  

abundan t sources . Since the CARP s tudy area i s  the 

far thes t area f rom k nown and in ten sive l y  exp l oited 

l i th i c  re source e x t ract i on zone s con ta i n i ng Uppe r 

Mis sis sippian che r t s, this pat te r n  can a l so be v i ewed as 

a funct i on of  d i s tance and con s i s ten t w i th d i m i nish i ng 

re tur n s  to sca l e, and dis tance decay function s so 

pervas i ve for othe r  forms of  human in teraction ( eg .  Z i pf  

1 9 4 8 ) . 
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The For t Payne che r t  is the only exotic lithic r aw 

m a t e rial , ob t ained in any m a rked q u antit y ,  which 

origina t es f rom the f a r thest known dist ance to the west 

of the st u d y  a r e as. The r ela tive a b und ance of For t 

Payne che r t  in the CARP st u d y  a r e a  and the r e d uced 

r epr esent a tion in the Band y Cr eek Upland st u d y  a r e as 

might b e  exp l ained if one consid e rs tha t some of  the 

g roups u tilizing the CARP a r e a  may  have come  f rom the 

west and , the r e for e , not exp l oited  a r eas containing the 

Uppe r Mississippian che r ts. Anothe r possib i lit y is tha t 

the For t Payne che r t  w as a mor e  high l y  cu r a t ed r aw 

m a t e rial. Its r ela tively g r e a t e r  a b und ance in t he CARP 

st u d y  a r e a might be a f unction of the disca r d  of  

exha ust ed  implements made  of For t Payne or the 

replacement of exha ust ed  implements with imp l ements 

f ashioned  on the Pla t e a u  f rom st aged  bif aces of For t 

Payne che r t . 

The ca t e gory "othe r  cher ts"  inclu d es all othe r 

exotic lithic r aw m a t eria l .  Thus , it inc l u d es che r ts 

( eg. B l u e -B l ack mod u l a r che r t )  origina ting f rom t h e  

Ridge  and Va l l ey e ast o f  the st u d y  a r e as. The r e l a tive 

ab und ance of othe r che r t  in the CARP st u d y  a r e a  and the 

r ed uced repr esent a tion in the Bandy Cr eek Gor g es st u d y  

a r e a  might b e  e xplained i f  one consid e rs tha t the CARP 

st u d y  a r ea is c l ose r to the sou rces to the e ast and , 

the r e for e , mor e likely to cont ain r aw ma t e rials b rought 
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into the area by g roups coming from the east. Anothe r  

possibi l ity is that some of the g roups uti l izing the 

CARP area may have come onto the Plateau from the west , 

but exp l oited with g reate r intensity areas where the 

relative abundance of othe r  che r ts was g reate r . The 

conve rse wou ld ho ld  for the Bandy C reek Gor ges study 

area. Another  possibility is that ce r tain othe r  che r ts 

might have experienced g reate r curation and their 

relatively g reater ·abundance in the CARP study area was 

a function of the discard of exhausted imp l e ments made 

of ce r tain othe r  che r ts or the rep l acement of exhausted 

imp l e ments with staged bifaces made of othe r  che r t .  

The unde r representation of quar t z  and chalcedony in 

the C ARP study area is possib l y  re l ated to the fact that 

the qua r t z  and chalcedony avai l ab l e  at the weste rn 

border of the Cumber l and P l ateau we re not as suitab l e  

for lithic imp l ement production as was che r t. 

The refore ,  it is more l ike l y  that a raw ma te ria l  with 

g reater wor kablity , rathe r  than a l ess desirab l e  

materia l , wou ld  be t ranspor ted t o  those sites far thest 

from the source areas. The g reat ove r rep resentat i on of 

quar t z  and cha l cedony in the Bandy C reek G o r ge ' s  study 

area might be due to the materia l s  re l ative abundance i n  

c l ose proximity t o  the study area. It might a l so be an 

indication of se l ection for l ess wor kab l e , but more 

readi l y  avai l ab l e ,  raw ma te ria l  by those g roups 
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u ti l izin g the g o r ge area. This seco n d  p o s sibi l i t y  

in dicates that those g r o u p s  u ti l izin g  the g o r ge areas 

might have bee n more expedien t l y  o r ganized than tho se 

u ti l izin g the other  s t u d y  areas.  

Ana l ysis of Techno l ogica l Variabi l ity 

The de scrip tive re s u l t s of the characterizatio n  of 

fl ake o r  debitage size as an in dica t o r  of techn o l ogica l 

variabil it y  fo r the s t u d y  areas an d site s can be fo u n d  

in Tab l e s  B. 2 3-B. 2 4. The cu m u l ative pe rcen tage ogive s 

for the fou r  s tages from the expe rime n ta l  data of S tah l e  

an d Du n n  ( 1 982 ) , con t r o l l in g  fo r ar tifact size g rea te r 

than one q uar ter  inch are p rese n ted in Fig u re A . 1 7. The 

cu m u lative pe rcen tage o gives of f l ake size fo r the three 

s t u d y  areas are p rese n ted  in Fig u re A. 1 8. The 

cumu l ative percen tage ogive s of the s u rface an d s u b 

s u rface data fr om the Ban dy  C reek Up l an d  s t u d y  area , 

viewed separate l y ,  have a l s o bee n inc l u ded in Fig u re 

A . 1 8 .  

Mar ked  diffe rence s  can be see n in the freque ncie s 

o f  s ma l l e r  debitage when the o give s from the s t u dy areas 

are compared with the ogive based on the experimen ta l  

evidence of  S tah l e  an d Du n n  ( 1 982 ) .  In the s t u dy area 

data , sma l l size c l as se s  s uch as 1 /4 an d 3 /8 in. 

exhibit re l ative l y  l ow pe rce n tage s. Three fact or s cou l d  

acco u n t  fo r these diffe rences .  
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First of all , post depositional site for mation 

processes may have selec tively re moved or displaced the 

smalle r debitage while leaving the lar ge r sizes. F-0 r 

example , b reakage b y  su ch ac tivities as t rampl i ng or 

b u rning may have also caused  the red u c tion of the 

smalle r debitage classes into even smalle r classes which 

we re not recove rable. Secondly , the diffe rences in the 

raw ma te rial used in the expe rimental s t u d y  and that 

used in the st udy  areas may diffe r relative to 

wor kabilit y and size of originally proc u red pieces . 

Finally , the lac k  of small debitage in the st u d y  areas 

may be a refle c tion of the red u c tion seq uence behavior 

that was cond u c ted and �he unde r representation indicates 

a lack  of behaviors that more readily prod u ce small 

de bitage. Of these fac tors the first see ms the most 

likely. The second fac tor is probably involved in the 

obse r ved diffe rences b u t  the magnit ude of the 

diffe rences are m u ch g reater than one could expec t b y  

this fac tor alone . The final fac tor is the most 

unlikely one of the three to account for the diffe rences 

since all stages of lithic red u c tion prod u ce some small 

debitage. 

Whicheve r fac tors are involved in the obse r ved  

diffe rences in debitage size , it  is clear that the 

almost total lac k  of small de bitage from the st u d y  areas 

presents problems for inte rpre tation which should be 
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conside red mo re fu l l y. Ye t such a study is beyond the 

sc ope of this disse rtation. The refo re, with this c aveat 

in mind, the p resent study wi l l p r o ceed with the 

assumption that some non-cu l tur a l effects have been the 

p rim a r y  c ause of the obse r ved diffe rences in debit age 

patte rning . 

The results of c o m p a risons of f l ake size d ata fr om 

the three a reas util izing K o l mogor ov-Smirnov two-sa mp l es 

tests a re p resented· in T able B. 25. These results 

indic a te tha t when a l l c o l l ec tion me thods a re 

conside red, the Bandy C reek U p l and and Bandy C reek G o r ge 

stud y a reas exhibit simi l a r p a t terning in debit a ge size 

distributions. These results a l so indic ate that 

diffe rences exist be t ween the p a t te rning exhibited b y  

both Bandy C reek study a reas and the C ARP study a re a. 

Due t o  p o tentia l biasing effec ts of wha t has been 

te r med  the size effect (cf. Bake r 1 978 ) ,  it was fe l t  

tha t the Bandy C �eek U p l and samp l e, rec ove red fr o m  b o th 

surface and sub-surface c ontexts, shou l d  be divided 

re l a tive t o  me thod of recove r y  and then re-e v a l ua ted . 

The resu l ts of the subsequent ana l ysis indic a �e that the 

surface samp l es a l one fr om  the �andy C reek up l and a rea  

a p pe a r  to  be  simi l a r  to  the C ARP sa mp l es which we re 

rec overed a l most  en tire l y  fr om the surface, thu� 

indic a ting that the size effe c t  might ve r y  we l l  have a 

biasing inf l uence. When the surface samp l es fro m  the 
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Ba n dy C reek Upla n d  a re a  a re conside red in rela tion to 

the su b -s� rface samples from the Ba n dy C reek Gor ges , th�  

Ba n dy C reek Upla n d  a re a , a n d  the  combined samples from 

the Ba n dy C reek Upla n d  a re a  the re appe a r  to be 

diffe ren ces. It also appe a rs th a t  the su b -su rface 

sample from the Ban dy C reek Uplan d  a re a  is diffe re n t 

th a n  the samples from the othe r two a re as a n d  the 

combined samples from the Ba n dy C reek upla n d  a rea. Th us 

it appe a rs th a t  no ·cle a rly defin a ble simila rities exist 

be t wee n the st u dy a re as. 

The modified debit age pa r a digms for the st u dy a re as 

a re prese n ted in Ta bles B.26-B.3 0. The debit a ge 

pa r adigms for the su rface a n d  su b -su rface d a t a  from the 

Ba n dy C reek Upla n d  st u dy a rea , viewed sepa r a tely , h a ve 

also been in cluded in Tables B.26-B. 3 0. The b re a k downs 

of the whole debit age for the st u dy a reas by the 

debit age classes defined by the modified debit a ge 

pa r a digm a re prese n ted in T a ble B.3 1 .  Based on the 

assumptions for use of the debit age pa r a digm , ou tlined  

by  Joh nson and  R aspe t ( 1 9 8 0 ) ,  the follow i n g results a re 

in dic a ted : 

1 .  All th ree a reas appe a r  to exhibit , w i th one 

minor exception , the same gene r a l pa t te r n  wi th 

respec t to the ove r all oc c u r re n ce of positive 

loadin gs or frequen cies g re a te r  th a n  those 

which should be expec ted from a nor m al 
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distrib ution. The debitage paradig ms fo r Bandy 

C reek U p land stu dy area , v i ewed  fo r the who l e  

samp l e  and as su rface and su bsu rface samp l es , 

a l ong w i th the C ARP stu dy area parad i gm ,  

exhibit p ositive l oadings a l ong the p rincipa l 

diag ona l i n  ce l l s 084  ( > 6 6 % d o rsa l c o rtex w i th 

a co rtex c ove red p l atfo r m) ,  0 88 ( 6 6 %  do rsa l  

c o rtex with a p l ain p l atfo r m ) ,  0 8 1 2 ( no d o rsa l  

c o rtex with either a p oint-p l ain , peaked , o r  

mu l ti-faceted p l atfo r m ) , and in  off- diag ona l  

ce l l s 085 ( < 6 6% d o rsa l  co rtex with a c o rtex 

covered p l atfo r m ) , and 0 87 ( > 6 6 %  d o rsa l  c o rtex 

with a p l ain p l atfo r m ) .  

2. The Bandy C reek Go r ge area debitage parad i g m 

d oes not exhibit a p ositive l oading on the 088 

ce l l  ( < 6 6% do rsa l c o rtex w i th a p l a i n 

p l atfo r m) ,  b ut othe r wise exh i bits the same 

patterning as the othe r areas. 

J ohnson and Raspet ( 1 980 ) su ggest that fo r the 

expectat i on of a p r i mary b i face p r o d u ct i on strate gy t o  

b e  met , positive l oadings must occ u r  a l ong th� p rincipa l 

d i agona l  ( ce l l s  0 84 , 0 88 ,  and 0 8_1 2 ) , w i th a l l negati ve 

l oadings e l sewhere. A l l paradig ms , except the Bandy 

C reek Go r ge area parad i g m ,  exhib_ i t  p osit i ve l oad i ngs 

a l ong the p rincipa l diag ona l , b ut a l so exhibit p ositive 

l oad ings i n  two off-d i ag ona l  ce l l s ( 0 85 and OB7 ) . 
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The refo re , biface p r o duction appears t o  be taking p l ace 

in a l l three areas , but in a staged , rathe r  than p rimary 

p r oduction , t raject o r y . J ohnson and Raspe t ( 1 9 8 0 ) ,  

inte r p re t  a p ositive l oading in DBS as p ossib l y  

rep resenting the p r oduction of fl ake imp l em�nts . I t  is 

possible , howe ve r , t o  expect p ositive l oadings in these 

off- diagona l ce l l s if bifaces r oughed out e l sewhe re are 

being t ranspo r ted to the sites in these areas , fo r 

fur the r reduction as needed . This lat te r  staged 

p r oduction st rategy is fur ther  sup p o r ted b y  ano the r  fac t 

no t ap parent in the data as p resented ;  the t o ta l  l ack in 

any of the samp l es of who l e  flakes exhibiting 1 0 0%  

do rsa l co r tex . 

The app l ication of median p o l ish t o  the 

debitage paradigms a l l ows fo r fur the r de l inea tion 

and inter p re tation of the variabi l it y  in reduction 

sequence techno l ogy. The resu l ts of the median p o l ish 

analysis of these debitage paradigms are p resented  in 

Tab l es 8 . 3 2 - 8. 3 6. Inspection of the info r mation 

contained in the modified debitage paradigms and the 

mode l s  after median p o l ishing indicate the fo l l owing : 

1 .  F o r  the Ban d y  C reek U pland stud y  area , as 

rep resen ted b y  bo th surface and sub -surface 

samp l es ,  who l e  debitage with point p l ain , 

peaked , o r  mu l ti-face ted p l atfo rm surfaces , 

along with n o  do rsa l  co r tex appear t o  be the 
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most abund ant l y  represented biv a ria te debit a ge 

type. The who l e  debit a ge exhibiting cor tex 

cove red p l a tfor m surfa ces and no dorsa l cor tex 

appe a r  to be the most unde r represen ted. 

Debit age with cor tex cove red p l a tfor ms and 

g re a ter  than 66% dorsa l cor tex appe a r  to be 

somewha t ove r represented. The debit age with 

point p l ain , pe aked , or mu l tiface ted p l a tfor m 

surfaces a n d  g rea te r than 66% dorsa l cor tex 

appe a r  to be on l y  somewha t unde r represented . 

This sa me pa t tern appe a rs to ho l d  for both the 

surface and sub -surface sa mp l es from the Band y 

Creek Up l and study � rea. 

2. For the Bandy Creek Gor ge stud y a re a , the who l e  

debit age exhibiting point p l ain , pe aked , or 

mu l ti-fa ce ted p l a tfor m surfa ces and no dorsa l 

cor tex , appe a rs to be g rea t l y  ove r represented . 

The debit age exhibiting point p l ain , pe aked , 

and mu l ti-fa ce ted p l a tfor m  surfa ces with 

g re a te r  than 66% dorsa l cor tex appe a rs to be 

somewha t under represented. Debit a ge _exhibiting 

cor tex cove red p l a tfor m sur f aces with no dorsa l 

cor tex is a l so unde r represented. 

3 .  The CARP Up l and stud y a re a  appe a rs to exhibit 

the sa me gene r a l pa t terning as tha t desc ribe d 

for the Bandy Creek Up l and study a rea.  
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The resu l ts for the med ; an po l ; sh ; ng of  the 

mod ; f ;ed debitage paradigms ; ndicate that  the sam p l es 

f rom the Bandy C reek U p l and study area and the CARP 

study area genera l l y  exhibit the same pat terning thus 

i nd i cating that a s ; m ; l ar pat te rn of  reduct i on sequence 

re l ated behavior , possib l y  staged p roduction , occur red 

genera l l y in both a reas . The l ack of a re l a t i ve l y  

st rong ove r rep resentat i on of  debitage exhibiting cor tex 

cove red p l at forms and g reate r than 66% dorsa l cor tex , 

com bined with the l ack of a positive l oading in t he ce l l  

for deb i tage exhib i t i ng p l ain p l at for ms w i th l ess than 

66% cor tex in the initia l  paradigm assessment , indicate 

a dif ferent pat te rn ex h ts for the Bandy - C reek Gor ge 

area. One suggestion is that the Bandy C reek Gor ge area 

samp l es were p rimar ; l y p roduced by reduct i on sequence 

activities more directed toward resharpening and 

ma intenance than i n  othe r  areas. Anothe r  possib i l i t y i s  

that t he g roups util izing the she l te rs we re engaged in 

staged reduct i on a s  we l l ,  but were gene ra l l y ut i l izing 

materia l  in a l ate r stage of reduction , thus accounting 

for the l ack of cortica l deb i t a ge. 

A n a l ys i s  of For ma l  Imp l ement Va r i a b i l i ty 

The descrip t i ve resu l ts of  the character ; zation o f  

p rojecti l e  points/ knives , exp ressed as or i gina l l y  

de f i ned t ypes by  study area and s i te can be found in  
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Tab l es 8.3 7 - 8.3 8.  The reduced and redefined type 

g roupings for cu l tura l ly diagnostic projecti l e  point/ 

knife types , as indicators of forma l imp l ement 

variabi l ity for the study areas and sites can be found 

in Tab l es 8.3 9-8.4 0. Figure A. 1 9  presents a g raphica l 

representation of the r� l ative frequency of cu l tura l l y 

diagnostic projecti l e  point type g roups by study area. 

The cumu l ative pe rcentage ogives for the cu l tura l l y 

diagnostic projecti l e  point/knife type g roupings are 

presented in Figure A.20. The resu l ts of the 

comparisons of these distributions for the three study 

areas util izing Ko l mogorov-Smirnov two-samp l es tests are 

presented in _Tab l e  8 . 4 1 . Based on these resu l ts we can 

infe r that the distributions of diagnost ic projecti l e  

point/knife types are quite simi l ar. The distributions 

for the two up l and areas are the most simi l ar .  The 

gor ge samp l e  differ �  the g reatest from the up l and 

sampl es, exhibiting highe r pe rcentages of Midd l e  

Wood l and and Ear l y  Wood l and/ Late Archaic and l owe r 

pe rcentages of Midd l e  Archaic/Ear l y  Archaic projecti l e  

points/knives. But the diffe rences between the gor ge 

sampl es and the two up l and areas are not statistica l l y 

s i g nificant for these samp l es. 

The median po l ish resu l ts for cu l tura l l y diagnostic 

projecti l e  point/knife types , expressed as pe rce ntages 
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by study ar ea, are  pr ese n t ed ; n  Tab l e B . 4 2. Th e r esu l ts 

of the med ; an po l ; sh ana l ysis ; n dica t e  that : 

1 .  Lat e  Wood l an d /H ; ssissipp ; an proj ec til e po ; n ts 

appear to be s l ight l y  ove r r epr esent ed in the  

Bandy C r eek  Gor g e  study ar ea. 

2. Mid d l e  Wood l an d  projecti l e points appear to be 

somewhat und e r r epr esen t ed in th e Ban d y  C r ee k  

Up l an d  study ar ea an d somewhat ove r r epr ese n t ed 

; n  the Bandy C r eek  Gor g e  study ar ea. 

3. Ear l y  Wood l an d, Te rmina l Archaic, an d Lat e 

Ar cha ; c  proj ec ti l e poin ts conside re d  tog e t h e r  

appear t o  be s l igh t l y  ove r r epr esen t e d  ; n  the  

Ban d y  C r eek  Gor ge  study ar ea and s l ig h t l y  

und e r r epr esented in the  CARP stud y ar ea. 

4 .  Mid d l e  and Ear l y  Ar cha ; c proj ec t ; l e  poin ts 

conside r ed  tog e th e r  appear to be s l ; gh t l y  

ove r r epr ese n t e d  ; n  th e Ban d y  C r ee k  Up l an d  study 

ar ea and g r eat l y  un d e r r epr esented in th e Ban d y  

C r eek  Gorg e  study ar ea. 

Th e r esu l ts of th e median po l ish ana l ysis of th e 

t wo-way tab l e o f  cu l tura l l y  d ; ag nostic proj ec � ; l e po ; n ts 

by study area sug g est that the  s�udy ar eas w e r e  uti l iz e d  

dif f e r e n t l y  par t ; cu l ar l y  during th e Midd l e  Wood l and an d 

Ear l y  Ar chaic Pe riods. Open sit es we r e  appar e n t l y  

pr e f e r r e d  ove r  th e gor g e  sh e l t e rs ; n  th e c e n t ra l  por tion 
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of  the drainage du rin g  the Ear l y  Archaic. The oppos i te 

pat te r n  was the case du rin g the Middle Woodland. 

The descript i ve results of. the characte r i za tion of 

flake impleme n ts expressed as originally de fined tool 

types by st udy area and si te can be fou nd in Tables 

B. 4 3 - B. 4 4 .  The reduced and rede fined type g roupin gs of  

ch ; pped stone ; mp l eme n t types for the st udy areas and 

sites can be _ fou nd in Tables B. 4 5 - B. 4 6. 

The cumulative· pe rce n tage og ; ves for the ch ; pped 

stone impleme n t  type groupin gs are prese n ted in 

F ; g u re A . 2 1 . The results of  the comparisons of these 

dist rib u tions for the th ree st udy areas u tilizin g 

Ko l mogorov- Smir nov two-samp l es tests are prese n ted ; n  

Table B. 4 7 . These results indicate that  the 

d ; st rib u t ; ons of  the ch ; pped stone impleme n t type 

g roupin gs for the th ree st udy areas are relatively 

s ; mi l ar. In sp ; te of  th ; s  ge ne ral s ; m ; lar ; ty ,  some 

dif fere nces do exist , with  the greatest dif fere nce 

ex i st ; n g be t ween the Bandy C reek Gor ges and the C ARP 

Upland areas. 

The results of the median polish of the b reakdown 

of the ch i pped stone ; mpleme n t  type g roup data expressed 

as pe rce n tages by st udy area , can be fou nd in Table 

8 . 4 8 .  The results of the med i an pol i sh analys ; s  

indicate that : 
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1 .  u t ; 1 ; zed  f l ake ; mp l emen ts appe a r  t o  be g re a t l y  

ove r represented in the Bandy C reek G o r ge st u d y  

a rea  and s l igh t l y  unde r represented ; n  the CARP 

Upland st u dy a rea. 

2. Re t ouched f l a ke imp l ements appe a r  t o  be 

sligh tly underrepresented in the Bandy C reek 

G o r ge st u d y  a rea. 

3. Bif acial implements appe a r  t o  be g rea t l y  

ove r represented in the CARP Up l and st u d y  

a re a. 

The results su g gest th a t  the prehist oric cult u res th a t  

u ti l ; zed  the Bandy C reek G o r ge s t u d y  a rea  tended t o  be 

mo re exp�diently org anized and th ose cult u res u tilizing 

the C ARP Up l and st u dy a re a  tended to be mo re cu r a ted. 

Simult aneous Analysis o f  F o rmal Implement 
and Raw Ma ter ; a 1  V a ria bi l ity 

The two -way  t ables o f  the th ree gerie r al implement 

type g r o up ; ngs by the f o u r  gene r a l r aw ma te ria l t ype 

g r oupings f o r  th e st udy  a r e as a r e  pre s ent e d  i n  T a b l es 

8.4 9 - 8.51 .  The resu l ts o f  the pa r titioning ch ; -sq u a re 

ana l yses o f  these contingency t ab l es are a l so presented 

; n  Tab l es B.4 9 - B.51 .  Based on s ·; mek  and Les H e ' s  

( 1 9 83 : 82 )  g uidelines f o r  use o f  pa r titioned chi-sq u a re 

s t a t ; stics, the f o l l owing inte rpre t a tions o f  the re s u l t s 

a re ind i ca ted : 
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1 .  The ch i -sq uare stat ist i cs for both the comb i ned 

and d i ffe rence par t i t i ons are s i gn i f i cant at 

an a l pha l eve l  of .0 1 for both the Ban dy C reek 

Up l and and C ARP Up l and st u dy areas. Th i s  

i nd i cates tha t " the da ta are probab l y  not 

consi stent w i th the mode l "  prov i ded by the raw 

ma te r i a l  d i st r i b u t i on of the deb i tage , "and the 

popu l at i ons are not homogeneous w i th respect to 

any mode l "  (S i mek and Les l i e  1 9 8 3 : 8 2 ) . 

2. The ch i -sq uare stat i st i cs for the com b i ned  and 

d i ffe rence par t i t i ons are not s i gn i f i cant for 

the Bandy C reek Gor ge area. Th i s  i nd i ca tes 

tha t the mode l prov i ded by the deb i tage i s  

probab l y  "cons i stent w i th the obse r ved  data , 

and that the popu l a t i ons are homogeneous w i th 

r esp e c t to t h e mode 1 " ( s. i me k a n d L es 1 i e 

1 9 8 3 : 8 2 ) . 

Based on the assu mpt i ons of S i mek  and Les l i e  ( 1 9 8 3 ) ,  

past cu l t u ra l  behav i or i n  the Bandy C reek Up l and and 

CARP Up l and st u dy areas can moda l l y  be cons i de red to 

favor se l ect i on of spec i f i c  raw mater i a l s  and _ poss i b l y 

the cu rat i on of ce r ta i M types o� i mp l ements . Past 

cu l t u ra l  behav i or i n  the Bandy C reek Gor ge area appears 

to moda l l y  i nd i cate u t i l i zat i on of most read i l y 

ava i lab l e  and ab undant raw ma ter i a l  and poss i b l y more 

exped i ent as opposed to cu rat i ona l st rateg i es. 
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In  a manne r simi l ar to Simek and Les l ie ( 1 9 83 ) , 

the f i t of the mode l , or l ack the refore , and the 

variation cau sed by the specif i c  imp l ement type s , was 

eva l uated fu r the r by app l y i ng the par t i t i on i ng ch i 

s q uare proced u re to paired implement categories. The 

re s u l t s of the se ana l yses are pre sented in Tab l e s  

B. 52 -B.54. The re s ult s of the par tit i oned chi- s q uare 

ana l yse s for paired i mp l ement ca tegor i e s  i nd i cate the 

following : 

1 .  For the Bandy Creek Up l and s t u dy area the 

ch i - s q uare s tat i s t i cs for the comb i ned and 

diffe rence par titions for the pairing of 

u t i l i zed f l ake s and re touched f l ake s 

( categories  A and B ) ,  are not signif i cant at an 

alpha l eve l  of .0 1 .  The i mp l ement category 

pairing for re touched f l akes and for ma l ized 

b i faces ( categor i e s  B and C ) , y i e l d  a ch i 

s q uare s tatis tic that is not signif i cant for 

the comb i ned par t i t ion bu t s i gn i f i cant for the 

d i ffe rence par tition at an a l pha l e ve l  of . 0 1 .  

The pa i r i ng of u t i l i zed f l akes and for ma l i zed  

b i faces ( categorie s  A and C )  yie l d s chi- s q uare 

s tat i s t i cs that are s i gn i f i cant for the 

combined partition and not s i gnificant for the 

d i fference par t i t i on at an a l pha l eve l of . 0 1 . 

Accor ding to Simek and Le s l ie ( 1 9 83 : 8 2 ) , this 
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in dicates that fo r the pairin g of categ o ries A 

an d B ,  the mode l defined b y  the debitage is 

pr obab l y  " c o nsiste n t  with the obse r ved  data and  

that the popu l atio ns are pr o bab l y  h o mogeneous 

with respec t t o  the mode l . "  F o r  the pairin g of 

categ o ries B an d C ,  the mode l is pr obab l y  

" c o nsiste n t  with the data if the data are 

agg regated but there is c o nside rab l e  

variabil ify amo n g  the popu l atio ns" (Sime k a n d  

Les l ie 1 983 : 82). I n  o the r w o r ds ,  the mode l 

appears t o  be good  o n  the ave rage but some 

popu l atio ns diffe r fr om  it. F o r  the pairin g of 

catego ries A an C ,  it appears , re l ative t o  the 

mode l defined by the debitage , that the 

"popu l atio ns are homoge ne ous , but the mode l is 

inappr opriate. Some o the r mode l wi l l fit the 

data " (Simek an d Les l ie 1 983 : 82). 

2. The Ban d y  Go r ge study area exhibits pa t te r nin g 

simil ar t o  the Ban d y  C reek study area. F o r  

parin gs of categories A an d B ,  as we l l  as 

categ o ries B an d C the resu l ts an d 

in te rpre ta tio ns fo r b o th areas are the same. 

F o r  the pairin g of catego ries A and C b o th the 

c ombined an d diffe re n ce par titio ns are 

statistica l l y  insig nifican t  at an a l pha l eve l 

of . 0 1 . 
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3 .  The CARP Up l and area exh i b i t s a d i ffe ren t 

pat te rn than the othe r two areas. For the 

par ing of ca tegor i e s  A and B both the com b i ned 

and d i ffe rence propor t i ons exh i b i t non

s i gn i f i cant ch i - s q uare s at an a l pha l eve l of 

. 0 1 ,  as d i d  the othe r two areas. The othe r two 

se t s  of par i ng s  B and C, and A and C ,  exh i b i t 

s i gn i f i cant ch i - s q uare s tat i s t i cs at an a l pha 

l eve l  of .0 1 , for both par t i t i ons. Accord i ng 

to S i mek and Le s l i e ( 1 9 83 : 82 )  th i s  i nd i cates  

that for both se t s  of par i ng s  the d a t a  are 

probab l y  "not cons i s tent w i th the mode l 

prov i ded by  the deb i tage and that the 

popu lat i ons a re probab l y  not homogeneou s  w i th 

respect to any mode l "  (S i mek and Les l i e 

1 9 83 : 82 ) .  

The se re s u l t s for a l l th ree s t udy areas i nd i cate 

that when cons i de red toge the r the frequenc i e s  of 

u t i l i zed and re touched f l ake i mplement s are s i m i l ar and 

cons i s tent w i th the expectat i ons based on the fre q uency 

d i s t r i bu t i on mode l prov i ded by  the ·1 i th i c deb i tage f rom 

each separate s t udy area. Th i s  pa t te rn i s  not 

s u rpr i s i ng g i ven that the cho i ce of raw mate r i a l  i s  

u s ua l l y  not a maj or concern i n  the manufact u re of 

u t i l i zed f l ake i mp l ement s and they are gene ra l l y  not 

expected to be cu rated . On the othe r hand , the 
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similarity of the dist ribu tion of re t o u ched f l ake 

implements t o  the dist ribu tions fo r the u tilized flakes 

and debitage indicates a po tential need t o  rec onside r 

the expec tation that  re t ou ched flakes are more likely t o  

be c u rated than u tilized flakes. Re t o u ched flakes may 

no t require su bstantially mo re ene r gy t o  manufac t u re and 

maintain than u tilized flake s. 

The results fo r the two Bandy C reek st udy areas 

a l so indica te that  when re t o u ched flakes and fo rmalized 

bifaces are conside red t o ge the r  the model provided by 

the debitage fo r each area is c onsistent when the 

catego ries are ag g regated bu t that one of the catego ries 

diffe rs . The results of the o the r pairing of 

categ o ries for the Bandy C reek Upland st udy area 

indicate that  when u ti l ized flakes and fo r malized 

bifaces are c onside red t oge the r  that  the frequency 

dist ribu tions fo r the t wo categ o ries appear similar bu t 

diffe rent fr om the model pr ovided by the debitage . 

Based on these find i ngs , it is unclear whe the r  re t o u ched 

flake implements o r  fo rmalized bifaces are c ont ribu ting 

to the ove rall pat te rn fo r the Bandy C reek Up J and A rea . 

Regardless of this , these pr oble �atic results suppo r t  

the findings of the analysis in which all categ o r i es are 

conside red and su g gest that  fo r bifaces and possibly 

re tou ched f l ake implements diffe rential selec tion of raw 
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m a t e r i a l  or curat ion of i mplements were modal behav i or 

patterns. 

Th e parings of utilized  flakes and formalize d  

b i faces for t h e  Bandy Creek Gorg e stud y  area sug g est 

that th ese two categories are similar and consistent 

w i th t h e  expectat i ons based on t h e  fre quency 

distribution mod el provided  by t h e  lit hic d e bitage. Th e 

find i ngs from t h e  Bandy Creek Gorg e study area g enerally 

support t h e  finding � of th e analysis wh ere all 

cat e gor i es were cons i d ered. Th e s i m i lar i t y  of t h e  

distributions of utilized  flak�s and bifaces t o  t h e  

expect ed d e b i tage d i str i but i on sugg ests t hat select i on 

of raw material was not a major consideration i n  th e 

modal be hav i or pat t ern i ng for t h e  study area and t hat 

t echnological organization was more expedient t han 

curat ed. T h e  d i fference i n  t h e  d i str i but i on of 

retouch ed  flakes c�n be viewed  as somewhat problematic . 

But , t h e  fact t hat ut i l i zed flakes i n  t h e  samples were 

manufactured only from Upper Mississippian ch ert ,  can 

also be v i ewed as lend i ng support to t h e  int erpre tat i on 

above. 

T h e  results from th e compar i sons of retouch e d  

flakes and formal ized  b i faces , along w i t h t h e  

comparisons of ut i lized flakes and formalized  bifaces 

for t h e  C ARP study area i ndicate  t hat ne i t h er t h e  

distribution for t h e  retouch ed  flakes or for th e 
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for ma l ized b i face s is con sis te n t  with the mode l provided 

by the debitage. This l e nds s uppor t to the findings of  

the ana l ys i s  whe re a l l categories  we re con side red 

toge the r. To reiterate , when con side red in a moda l 

fashion , i t  appear s that the re was differe n tia l  raw 

ma teria l  se l ec tion , c u ration or both invo l ved in the 

pas t  c u l t u ra l  behav i or re l ating to u ti l ization of f l ake 

imp l e me n t s  and for ma l ized bifaces in the CARP s t udy 

area. 

The re s u l t s of the med ian po l ish ana l yses  of the 

two-way comparison s of i mp l e me n t type groups by raw 

mate ria l  t ype groups expres sed as f requen cie s for the 

imp l e me n t s  are presen ted in Tab l es 8.55- 8.57. The 

res u l t s of the se ana l yse s  can be s u mmarized as fo l. l ow s : 

1 .  For the Bandy Creek Up l and s t udy area u ti l ized 

f l ake imp l eme n t s  made of Uppe r Mis sissippian 

che r t appear to be the mos t abu ndan t l y  

represe n ted. Re tou ched f l ake imp l e me n t s  made 

of Uppe r Mis sis sippian che r t appear to be the 

mos t u nde r repre sen ted. For ma l ized bifaces made 

of For t Payne che r t appear to be somewhat ove r 

represen ted , whi l e  for ma l ized biface s made of 

eithe r  quar tz or cha l cedon y appear to be 

somewhat u nder represen ted. 

2. For the Bandy Creek Gorge s t udy area , 

as with the Bandy Creek Upl and Area , u ti l ized . 
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f1 ake i mp l ements made of Uppe r M i ss i ss i pp i an 

che r t  appear to be g rea t l y  ove r represented. 

Retouched f l akes i mp l ements made of Uppe r 

Mississippian che r t appear to be somewha t 

unde r represented. 

3. For the CARP Up l and study area uti l ized f l akes 

made of Uppe r M i ss i ss i pp i an che r t appear to be 

on l y  s l i gh t l y ove r represented . Forma l ized 

b i faces made of Uppe r M i ss i ss i pp i an che r t 

appear to be s l igh t l y under represented . 

In an at te�pt to fur the r eva l uate the t wo-way 

comparison of impl ement type g roups and raw mate ria.1 

type g roups i n  a manne r more i n  keepi ng w i th the 

par tit i oned chi-square ana l yses discussed above , 

data were conve r ted to pe r centages ac ross the i mp l ement 

type g roup i ngs. The resu l ts of the median po l ish 

ana l yses of these t wo-way compar i sons expr�ssed as 

pe r centages of imp l ement type g roup by raw mate ria l  type 

g roup are presented i n  Tab l es 8.58 - 8. 60. 

The resu l ts of these ana l yses can be summar i zed as 

f O 1 ·1 ows : 

1 .  For the Bandy C reek Up l and study area , ut i l i zed 

f lake i mp l ements made of Uppe r M i ssissippian 

cher t appear to be ove r represented. U t i l i zed 

f l ake imp l ements made of For t Payne che r t 

appear to be somewh� t unde r represented. 
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Formalized bifaces made of Uppe r Mississippia n 

che r t  appea r to be unde r represen ted , while 

formalized bifaces made of For t  Pa yne appea r to 

be somewha t ove r represen ted. 

2. For the Ba ndy Creek Gor ges study a rea 

formalized bifaces of Uppe r Mississippia n che r t  

appea r to be unde r represe n ted, while formalized 

bifaces made of For t  Pa yne or othe r che r t  

appea r to be somewha t over represen ted. 

Finally , the formalized bifaces of eithe r 

qua r t z  or chalcedon y appea r to be somewha t 

under represen ted. 

3. For the CARP Upland S tudy a rea retouched 

flake implemen ts made of Uppe r Mississippia n 

che r t  appea r to be the over represen ted. 

Re touched flake impleme n ts made of For t Pa yne 

che r t  appea r to be somewha t unde r represe n ted. 

Formalized bifaces made of Uppe r Mississippia n 

cher t  appea r to be ma rkedly unde r represe n ted , 

while formalized bifaces of For t  Pa yne cher t  

a nd othe r che r t  appea r to be somewha t ove r 

represen ted. Finally , formalized bifaces of 

either  qua r t z  or chalcedon y appea r to be 

somewha t unde r represen ted. 

The results from the t wo media n polish a nalyses of 

the two-way  compa risons of impleme n t  type g roups a nd raw 
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ma teria l  type g r o ups indicate the prese nce of a few 

consiste n t pat te r ns amo n g  the three st udy areas. 

U ti l ized f l ake imp l emen ts of Uppe r Mississippian che r t  

are by far the most freque n t l y occu r rin g l ithic 

imp l emen ts in a l l three st udy areas. F o rma l ized bifaces 

made of Uppe r Mississippian che r t  exhibit the l owest 

re l ative pe rce n tage for any o f  the imp l emen t  types whi l e  

those made of F o r t  Payne che r t  exhibit the highest 

re l ative pe rce n tag �  for a l l three st udy areas. U n l ike 

the two Bandy C reek st udy areas, the fo rma l ized bifaces 

made of  Uppe r Mississippian che f t  show a re l ative l y  l ow 

frequency of occu r re nce fo r the C ARP st udy area. F o r  

b o th Bandy C reek st udy areas the frequency of re t ouched 

flake imp l emen ts is low compared t o  the o the r  impleme n ts 

pr oduced o n  Upper Mississippian che r t. I n  the C ARP 

Up l and st udy area the freque ncy of re t o uched f l akes o n  

Upper Mississippian che r t  is n o t  l ow and re l ative 

pe rcen tage of these imp l emen ts is high. 

As with the par titio ned chi-square ana l ysis the 

resu l ts of the median po l ish analyses indicate that  

differen tia l  se l ection  of raw ma te ria l  o r  cu ra tio n was 

takin g p l ace prehist o rica l l y  wi�hin the st udy areas . 

The pat te r nin g exhibited by the u ti l ized f l akes as we l l  

as the re t ouched flakes appear t o  exhibit pat te r nin g 

indica tive of a mo re l oca l pr ocu reme n t pa t te r n  with 

discard immediate l y  or sho r t l y afte r man ufact u re and 

1 4 4 



use. The fo r ma l ized bifaces, on the othe r hand , exhibit 

patte rning more ind i cative of non- l oca l pr ocurement and 

curation with discard occur ring sometime afte r 

manufacture, use and repeated recyc l ing. The 

diffe rences in the patterning exhibited by the CARP 

study area in cont rast with the Bandy Creek  Study areas 

might we l l  be a function of distance fr o m  raw mate ria l  

sources, a factor which wou l d  be expected to affect bo th 

se l ection and curation activities. 

Simu l taneous Ana l ysis of Reduction Sequence and F or ma l  
Imp l ement Variabi l ity fo r Study Area Sites. 

The imp l ement to debitage and f l ake imp l ement to 

bifacia l imp l ement ratios fo r the sites within the study 

areas are presented in Tab l es B.6 1 -B.62. Befo re 

discussing the inte rpretation of these ratios it shou l d  

be noted that there appear to be a coup l e  of biasing 

facto rs invo l ved. First , samp l es fr om  sites whe re 

subsurface samp l es we re obtained thr ough excavation 

genera l l y  appear t o  have mar k e d l y  l ower  i mp l em e n t  t o  

debitage ratios than do sites with on l y  surface samp l e s . 

As can be seen in Tab l e  B.6 1 ,  surface samp l es·  fr om  sites 

whe re both subsurface and surface samp l es we re rec ove red 

tend to exhibit highe r imp l ement to debitage ratios than 

the comb ined samp l e s . It is possib l e  that both a 

surface to subsurface size effect (cf. Bake r 1 978 ) and a 
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sample size effect (cf. Jones e t  al. 1 983 , Kintigh 1 984 ) 

are invo l ved. These or othe r factors may a l so have an 

effect on the flake imp l ement to biface ratios whe re 

there are gene ra l l y  highe r f l ake imp l ement to biface 

ratios for excavated as opposed to surface collected 

sites. But the potentia l biasing effects in this second 

case do not appear as like l y  since surface samples f rom 

excavated sites when viewed separate l y  gene ra l l y appear 

to be fairly consistent with the combined sample 

figures. Given these cavea ts, an at tempt wi l l be made 

to develop inte rpre tations which can be considered  

l ike l y  to  ref l ect cu l tura l behavior as opposed to  site 

formation processes or data recove r y. 

The on l y  c l ear pat te rns eme r ging f rom the 

inspection of implement to debitage ratios relates to 

l ow imp l ement to debitage ratios. Sites ( 4 0 S T 7 3, 

4 0 ST 1 5 2, 4 0 S T 1 64 , 4 0 M059 ) ,  at which only Mid dle Woodland 

components we re identified, tend to have re l ative � y  

lowe r implement to de bitage ratios than othe r sites. 

Two sites (4 0 S T 79 and 4 0 S T 8 0 ) ,  f rom which on l y  

Ear l y  Archaic diagnostics we re recove red, also have 

fair l y  l ow imp l ement to debitage ratios. The othe r 

sites with Ear l y  Archaic components gene rally tend to 

exhibit higher  ratios, bu t most are a l so mu l ti-component 

sites. The differences in sites 4 0 S T 79 and 4 0 S T80 f rom 

the othe r sites with Ear l y  Archaic components may be 
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re l a ted to their l oca tion on the crest of a n a r row ridge 

in the nor t h  cen t r a l por tion of the Ba n d y  C reek Up l a n d  

s t u d y  a re a . Activities a t  such a � oca tion m ay h ave been 

more specia l ized a n d  focused. The visibi l it y  such a 

ridge wou l d  a ffor d  of the moveme n ts of g a me be t wee n the 

a d j ace n t gor ge a n d  up l a n d  su rf ace su ggests h u n tin g 

activities as a prob a b l e  focus . 

O ne excav a ted site (40S T 76 ) ,  f rom which no 

dia g nostic a r tifacts we re recove red h a s  an a nom a l ou s l y  · '  

l ow imp l eme n t to debit age r a tio. Wh y this pa r ticu l a r 

site shou l d  h ave such a l ow r a tio is u nc l e a r . 

The re a re seve r a l sites (40M068 , 40S T 7 2 , 40ST 7 4 , 

40S T7 7 ,  40S T 78 ,  40M053 , 40M054 , 40M057 , 40M058 , 40M062 , 

40M07 1 ,  40M073 , 40M07 4 ,  40M075 ) ,  most of which con t ained 

no or few dia g nostic a r tifacts we re recove red which h a ve 

re l a tive l y  high imp l e me n t  to debit age r a tios . As 

in dica ted above , sm a l l  sa mp l e  size m a y  be affectin g 

these r a tios. It shou l d  be noted , howeve r , th a t  these 

sites gene r a l l y ten ded to h ave much l owe r a r tifact 

densities re l a tive to site a rea , whe reas the sites with  

the l ow imp l emen t to  debit age r a tios ten d  to h ave m uch 

higher densities. It is possib � e  th a t  the l ow a r tifact 

densities m a y  be a ref l ection of site fu nction , a n d  

these sites a re possib l y  specia l pu rpose sites a t  which 

l it t l e m a n u f act u re or m ain ten a nce activitie s  took p l ace . 

Site 40S T 7 4 , from which both Ea r l y  a n d  L a te Arch aic 
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diagnostics we re recovered is of pa r ticula r note 

rela tive to this possibility. The site consists of a 

rela tively ligh t density surf ace sca t ter  loca ted a round 

the hea d  of a la rge gully. 

Movement be tween gorge and upland a re as is 

gener ally difficult if not impossible due to ve r tical to 

ove rh anging bluffs. This gully and a few simila r  

gullies offer the only e asy access be tween the gorges 

and uplands. Such · a site loca tion would thus be a 

logical place for monitoring g a me movements as well as 

st aging for ays �nto the gorge. Specialized activities , 

such as butchering , migh t possibility be expected a t  

such a locality. 

I n  gene r al ,  the sites f rom all th ree study a re as 

h ave rela tively high implement to debit age r a tios , 

pa r ticula rly when compa red to wh a t  one would expect a t  a 

qua r ry o r  wor kshop site. The lack of any systema t i c 

rela tionships be tween implement and debit age r a tios for 

the study areas or cultur al pe riods gene r ally tends to 

suppor t  the expect a tion th a t  mod ally the assemblages 

from the study a re as should be considered cur a ted and 

maint ained . This does not , howeve r , preclude the 

existence of specific assemblages reflect ing expedient 

organiz a tion. 

No cle a r  pa t te rns can be e asily distinguishe d  in 

the flake implement to bif ace r a tios but ce r t ain 
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pa t te rns are su g gested . Sites from the C ARP st u dy area 

tend to no t have eithe r par ticu l arly high or low flake 

implement to biface ratios . The othe r two st u dy areas 

both contain sites which have re l atively high and l ow 

ratios. The reason for this is unc l ear , b u t migh t 

possibly be related to the increased nu mbe r  of bifacia l 

imp l e ments no ted in the C ARP st u dy area. 

Some sites ( 4 0 S T 1 65 ,  4 0 S T71 , 4 0 S T67 , and 4 0 S T73 ) 

have what migh t be ·conside red anoma l ous l y  high f l ake 

implement to biface ratios. This might possibly be an 

indica tion of more expedient techno l ogica l or ganiza tion , 

b ut might also indicate cu ration in that bifaces we re 

not being discar ded . A coup l e  of sites { 4 0 S T74 and 

4 0 S T 1 6 1 ) have fairly low flake implement to biface 

ratios. These sites migh t be l oca tions whe re discar d 

r e l ated to retooling was a dominant activity. In 

gene ra l ,  the re is no c l ear pat terning in f l ake i�p l ement 

to biface ratios relative to specific cultu ral pe riods. 

S i mu l taneous Ana lysis of Raw M a t e r i a l , Techno l ogica l , 
and For ma l  Imp l ement Variabi l ity for � Samp l e  of 

Se l ected Sit es 

Tables B. 63 - B. 64 present t �e data used  in the two 

infor mation statistic- based c l ust e r  ana l yses. These 

tables present the sets of 1 0  and 1 4  variables from the 

samp l e  of 15 sites used in the ana l yses. C u mu l ative 

pe rcentage ogives of the variab l es for the 1 5  sites are 
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p resented in Figures A ;22-A.29. The results of the most 

inte r p retable s�lutions f o r  the two cluste r analyses a re 

p resented in Tables B.65- 8.6 6. 

In the analysis of the 1 5  site sample emp l oying 1 0  

va ria bles , (Table B.65) a f our cluster solution accounts 

f o r  59% of the va riation p resent in the data. The f our 

site types p r oduced by this solution indica te the 

f ol l owing : 

1 .  The first cluste r contains sites ( 4 0 S T 7 0 , 

4 0 S T 7 1 , and 4 0 S T 8 0 ) ,  dominated by a high 

pe rcentage of retouched flake implements and a 

relatively l ow pe rcenta ge of bif acial 

i�plements. A relatively high pe rcentage of 

Fo rt Payne che rt as a r aw mate ria l along with a 

low pe rcenta ge of co rtex cove red platf o r ms 

a re also indicated f o r  these sites. 

2. The second cluste r contains a single site 

( 4 0S T 1 52 )  with a re l ative l y  high pe rcentage o f  

bif acial implements , a relatively high 

pe rcentage of qua rtz and cha l cedony , with 

relatively low pe rcenta ges of U p pe r  

Mississippian and othe � che rts ,  l ow pe rcenta ges 

of cortex cove red and plain platf o r ms ,  and a 

high pe rcentage of pe aked , point plain , and 

f aceted platf o r ms. 

3 .  C l uste r three contains five sites ( 4 0 S T 7 4 ,  
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4 0S T 1 6 1 ,  40 M0 5 2 ,  40 M 0 5 5 ,  40 M0 5 6 ) wit h  l ow 

pe r ce n tages o f  u ti l ized f l ake imp l e me n ts bu t 

hig h pe r ce n ta ges of bifacia l imp l e me n ts .  

Re l a tive l y  l ow pe r ce n tages o f  Uppe r 

Mississippia n c he r t wit h  re l a tive l y  hig h 

pe r ce n tages o f  F o r t Pay ne a n d  o t her  c he r t  a re 

a l so indica ted fo r t hese sites. Fina l l y, t hese 

sites exhibit s l ig h t l y  l owe r pe r ce n tages o f  

pea �ed, poin t p l ain, a n d  face ted p l a t f o r ms t ha n  

t he o t he r  sites. 

4. C l uste r fou r  c o n tains six sites { 4 0 S T 7 3, 

4 0 S T 76 ,  4 0S T 7 9 ,  4 0 S T 1 64 , 4 0 S T 1 65 ,  a n d  4 0 M059 ) 

wit h  hig h  pe rcen tages of u ti l ized f l ake 

imp l eme n ts a n d  l ow per ce n tages of bifacia l 

imp l emen ts .  T he sites a l so c o n tain hig h 

pe r ce n tages o f  Uppe r Mississippia n c he r t  a n d  

l ow pe rcen ta ges of 'F o r t  Pay ne c he r t  a n d  

s l ig h t l y  l owe r pe r ce n tages o f  q ua r tz a n d  

c ha l cedony . S l ig h t l y  hig he r  pe r ce n tages o f  

c o r tex c ove red  p l a t f o r ms a re a l so in dica ted f o r  

t hese sites. 

In t he a na l ysis of t he 1 5  sites emp l oyin g 1 4  

va ria b l es ,  Tab l e  B. 66 in dica tes t ha t  a five c l uster  

so l u tion acc o u n ts f o r  78% o f  t he va ria tio n c o n tained in 

t he da ta . The five c l uste rs of site t ypes pr odu ced by 

t �is so l u tio n  in dica te t he f o l l owin g : 
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1 :  C l uste r one contains five sites (40ST73, 

40ST76, 40ST 1 52, 40S T 1 64, and 40M059 ) wh i ch can 

be assigned to the Mid d l e  Wood l and Pe riod . 

These sites contain re l at i ve l y  l ow pe r centages 

of retouched f l ake imp l ements, re l ative l y  high 

pe rcentages of Uppe r  M i ssissippian che rt w i th 

re l ative l y  l ow pe r centages of Fort Payne and 

othe r chert . 

2. C l uste r two contains f i ve s i tes (40S T70, 

40S T7 1 ,  40S T79, 40S T 80, and 40M052 ) wh i ch have 

strongest associations with the Ear l y  Ar chaic 

Pe riod . These sites conta i n  re l at i ve l y  h i gh 

per centages of retouched  f l ake imp l ements, and 

other  che rt a l ong with re l at i ve l y  l ow 

pe r centages of cortex cove red p l atforms. 

3 .  The th i r d c l uste r conta i ns a s i ng l e s i te 

(40S T74) , with an apparent l y  strong 

assoc i ation w i th the Ear l y  Wood land - Late 

Ar chaic cu l tura l pe riods. This site c ontains 

no ut i l i zed  f l ake i mp l e ments but a re l at i ve l y  

high pe r centage of bifacia l imp l emen�s, a l ong 

w i th a re l at i ve l y  high _ pe r centage of othe r 

che rt. 

4. The fourth c l uster a l so contains on l y  a sing l e  

site (40S T 1 65 )  wh i ch i s  assoc iated w i th the 

Mississippian-Late Wood l and cu l tura l pe riods . 
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This site has a high pe r centage of flake 

; mp l ements a l ong w ; th a l ow pe r centage of 

bifac ; a 1  imp l ements. The site a l so exhibits a 

re l at ; ve l y  h ; gh pe r centage of U p pe r  

Mississip pian che rt and a relatively low 

pe r centage of p l a ; n  p l atforms. 

5 .  The fifth c l uste r contains three sites 

{ 4 0 S T 1 6 1 ,  4 0M055, 4 0 M056 ) w ; th m ; xed components 

ind 1 cating no clear patte rns of association 

with specif ; c c u l tu ra l  pe r ; ods. These s ; tes 

exhibit re l atively l ow pe r centages of utilized 

f l ake imp l ements a l ong with re l ative l y . h i gh 

pe r centages of bifaces. The sites a l so exhibit 

high per centages of Fort Payne che rt ,  

re l ative l y  high pe r centages of plain platforms, 

and re l at ; ve l y  l ow pe r centages of peaked , po i nt 

plain, and faceted platforms . 

The resu l ts of these c l uste r ana l yses su g gests 

seve ra l patte rns .  First of a l l ,  the first cluste r of 

the fou r c l uster so l ut ; on for the 1 0  var ; ab l e  ana l ysis , 

can be inte r p reted as sites with assemblages �hat 

exhibit a mode rate position in the continu um between 

expedience and c u ration. S u ch an inte r p retation is 

sug gested by the high pe r centage of retou ched  f l akes , 

but the l ow pe r centage of bifaces. An inte r p retation of 

c u ration is s l ; ght l y  favored ove r exped ; ence by the 
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re l a t i ve l y  h i gh pe r centage o f  F o r t Payne che r t  wh ; ch i s  

present. Th i s  pe r centage o f  F o r t  Payne a l s o  i nd i cates  

that the  g r oups ut ; l i z ; ng the se s i te s  prev ; ous l y  

occup i ed l oca l i t i es  t o  the we s t  of the Cumbe r l and 

P l a teau and that a s t rategy o f  embedded pr ocurement was 

f o l l owed . The l ac k  of c o r tex c ove red p l at f o r m s  sug ge s t s  

that ear l y  s�ages o f  l i th i c  reduc t i on we re no t genera l l y  

car r i e d  out a t  these s i tes. F i na l l y ,  th i s  pat te rn i ng i s  

apparent l y i ry d i cat fve o f  an Ear l y  A r cha i c  behav i o ra l 

sys tem , s i nce a l l the s i te s  i n  th i s  c l us ter  are 

as soc i ated w i th the Ear l y  A r cha i c Per i od. 

The sec ond o f  the f our c l us te r  s o l ut i on f o r  the 1 0  

var i ab l e  ana l ys i s ,  c onta i ns a M i dd l e Wood l and s i te w i th 

an ano�a l ous pat te rn f r o m  mo s t  of the o the r M i dd l e 

Wood l and s i tes  i n  the s tudy a r e a s . The h i gh pe r centage 

of b i fac i a l  i mp l ement s sugge s t s  curat o r i a l  behav i o r. 

The raw mater i a l  ut i l i za t i on on the o the r hand sug ge s t s  

that  the g r oups ut i l i z i ng th i s  s i te had prev i ous l y  

occup i e d  an area w ; th abundant quar t z  and cha l cedony. 

The re l at i ve pe r centages of var i ous p l at f o r m  preparat i on 

sug ge s t that l ate s tage pr oduc t i on and ma i ntenance we re 

predom i nant ac t i v i t i e s  at th i s  s i te. 

The th i r d o f  the four c l us te r  s o l ut i on f o r  1 0  

var i ab l e s , can be i nte rpre ted as s i te s  exh i b i t i ng a 

re lat i ve l y  g reat amount o f  curat i on ,  as ev i denced by the 

h i gh pe r centage of b i fac i a l  i mp l ement s. The h i gh 
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pe rcentages o f  F o rt Payne and othe r che rts i nd i cate the 

ut i l i z at i on o f  a re as to the west and proba b l y the e ast 

of the Cumbe r l and P l ate au pr i o r to ut i l i z at i on of these 

s i tes . The re l at i ve l y  l ow pe rcentage o f  l ate sta ge 

deb i tage i nd i cates th at l ate sta ges o f  l i �h i c  pr oduct i on 

and m a i ntenance act i v i t i es we re not the dom i nant 

act i v i t i es at these s i tes. F i na l l y, the cu l tur a l  

assoc i at i ons o f  the s i tes i n  th is  c l uste r i nd i cate th at 

th i s  patt� rn . occur red th r ough out preh i sto r y  i n  th i s  

po rti on o f  the Cumber l and P l ateau . 

The f ourth o f  the f our c l uste r so l ut i on f o r  1 0  

v a r i a b l es sug gests th at the assemb l a ges at ce rta i n  s i tes 

associ ated w i th a l l m a j or cu l tur a l  pe r i ods we re m o re 

exped i ent l y  or g an i zed . Suppo rt for th i s  i nterpretat i on · 

can be found i n  the h i gh pe rcentage o f  ut i l i zed  f l ake 

i mp l e ments and the l ow pe rcentage of  b i f aces . The h i gh 

pe rcentages o f  Uppe r M i ss i ss i pp i an che rt and l ow 

pe rcentages of  Fo rt Payne che rt a l ong w i th qua rtz and 

ch a l cedony suppo rt th i s  i nte rpretat i on .  The re l at i ve l y  

h i gh pe rcentage o f  e a r l y  sta ge deb i ta ge sug gests th at 

e a r l y  pr oduct i on was an i mpo rtant act i v i ty at . these 

s i tes . 

In the second ana l ys i s, cu l tur a l  a f f i l i at i on was 

added to the other th ree sources o f  v a r i a b i l i ty i n  an 

attempt to f o rce the gene r at i on o f  cu l tur a l l y  re l ev ant 

patte rn i ng . The f i rst o f  the f i ve c l uster so l ut i on f o r  
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1 4  va ria bles produced such patte r nin g for the Middle 

Wood l a nd Pe riod. In ge ne r a l ,  Midd l e  Wood l a nd s i te s  

appe a r  to contain relatively low pe rce ntages of 

retouched f l ake i mp l eme nts ,  thus sug gest i n g  a s l i ght 

tende ncy towa rd expedient as opposed to cur atorial 

org a n i zat i on. The re l atively high pe rcenta ges of Uppe r 

Mississippia n  a nd relatively low pe rcenta ges of Fort 

Pay ne a nd othe r cherts sug gest a more l i mited r a n ge of 

se ason al moveme nt prior to utilization of these a re as. 

These sug gest i ons favor a patte r n  of M i dd l e  Wood l a nd 

utilization consistin g  of se ason al huntin g for a ys f rom 

pe r m a nent settlements e l sewhere on the p l ate au or 

immediately adj ace nt to the plate au. 

The second c l uste r of the f i ve c l uste r so l ut i on for 

1 4  va ria bles ch a r acte rizes a ge ne r al patte r n  for the 

E a r l y  Arch a i c  Pe riod. The re l at i ve l y  h i gh pe rce nta ge of 

retouched flak e  implements in these sites sug gests 

cur ation as opposed to exped i ent tech no l ogica l 

or g a nization for the assembla ges from these sites. The 

re l at i ve l y  l ow pe rcentage of e a r l y  stage deb i tage 

sug gests th at e a r l y  stages of lith i c  production we re not 

i mporta nt act i v i t i es at th i s  s i te .  These resu l ts 

support a n  interpretation of sta ged production as a 

gene r a l  patte r n  of act i v i ty for the E a r l y  Arch a i c .  

The third cluste r of the five cluste r so l ution for 

1 4  va ria b l es ind i cates th at at le ast one s i te assoc i ated 
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with the E a r l y  Wood l a nd or L a te Ar chaic . Pe riod exh ; b ; t s 

a fair l y  unique pa t te r n . Cur a tion is s t ron g l y sug ge s ted 

for this s ; te ' s  a s semb l a ge b a sed on h ; gh pe r cen t a ge s  of 

both bifacia l imp l emen t s  a nd r aw ma te ria l from othe r  

che r t  sources. 

The four th c l us te r  of the five c l us te r  so l ution for 

1 4  va riab l e s  iden tifie s a unique pa t te r n  a s soc ; a ted 

with the L a te Wood l a nd or Mis sis sippia n Pe riod . 

Expedie n t  techno l og ; c a l  or g a niz a tion is s t ron g l y 

sugge s ted for this site , by it s high pe r cen t age of f l ake 

; mp l e men t s  a nd ; t s l ow pe r cen t age of b ; facia l 

imp l emen t s. This in te rpre t a tion is suppor ted by the 

re l a tive l y  high pe r cen t age of Mis sis sippia n cher t 

util iz a tion. The l ow pe r cen t age of p l ain p l a tfor m s  

sug ges t s  tha t l a te s t age produc tion a nd main ten a n ce we re 

domin a n t a c tivities  a t  this site durin g the L a te 

Wood l a nd or Mis sis sippian oc cupa tion s .  

Fin a l l y ,  the fifth c l us te r  of the five c l us te r  

so l ution for 1 4  v a ria b l e s  sug ges t s  a pa t te r n  tha t might 

be a s socia ted with seve r a l differe n t  cu l tur a l pe riods . 

The l ow pe r cen t age of uti l ized f l akes , the high 

pe r cen t age of bifaces , a nd the high per cen t age of For t 

Payne che r t  a l l sug ges t cur a ted a s semb l age s . The 

re l a tive l y  high per cen t age of debit a ge with p l ain 

p l a tfor m s  a nd the re l a tive l y  l ow pe r cen t age of pe a ked , 

poin t p l ain , a nd fa ce ted p l a tfor m s , sugge s t  tha t t he 

1 5 7  



m i dd l e o r  secondar y stages o f  l i th i c  red uct i on d o m i nated 

the act i v i t i es at these sites w i th l ate stage red uct i on 

and ma i ntenance be i ng o f  m i no r conce rn. 
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C HAPT ER VI 

S U MMAR Y ANO CO N C L U SIO N S  

This study h as a t tempted t o  discove r se t t l eme n t  

re l a ted pa t ter n i n g i n  the preh i st o r i c l i th i c rem ains 

fr om th ree study a re as in the up l a n ds of the Big South 

F o r k  R i ve r  d r ain age. Based on the pa t te r ns disco ve red , 

seve r a l co nc l usio ns ca n be d r aw n  co nce r nin g the n a ture 

of preh ist o r i c  ad apt i ve beh av i o r w i thin a n d  acr oss the 

study a reas. Specific beh a vio rs fo r which conc l usio ns 

ca n be d r awn  conce r n  l ith i c  r aw m a te ria l ut i l i z a t i o n ,  

l ithic imp l emen t ma nufacture a n d  use , a n d  tech n o l ogica l 

o r g a niz a tio n. Th i s  ch apte r beg i ns with a sect i on th a t  

briefly summ a rizes the mo d a l sy nch r onic pa t te r nin g 

exhibited by the th ree study a reas a n d  the beh a v i o r a l  

infe rences th a t  ca n be d r aw n  fr om these pa t te r ns. The 

nex t  sectio n  summa r i zes the d i ach r o n i c  pa t te r n i n g f o r  

specific cu l tur a l  pe rio ds a n d  re l a ted beh avio r a l 

inferences. The f i n a l section brief l y  reviews the 

me tho d o l o gica l a n d  theo re tica l conside r a tio ns of this 

stud y  a n d  makes recomme n d a tio ns f o r  future rese a rch . 

Synch r o nic Pa t te r ning .Q.f M a n·-L a n d  Re l a tionships 
Within a n d  Be twee n the S tudy Are as 

Al l th ree study a re as exhibit a simi l a r pa t te r n  

of l ithic r aw m a te ria l ut i l iz a tio n  whe n  viewed 
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h o l ist i ca l l y. U p p e r  M i ss i ss i pp i an c h e r t i s  by far t h e  

most abundant raw mat e rial p r esent i n  all t h r ee ar eas. 

F o r t Payne c h er t i s  t h e  sec ond most common raw ma t e r i a l . 

F o r  t h e  Bandy C r eek  U pland and C ARP Upland st udy ar eas 

all o t h e r  c h e r ts comp r i se t h e  t h i rd most common raw 

mat e rial wit h q uar tz and c halc edony being t h e  least 

common. T h e  r elat i ve abundanc e o f  quar tz and 

c halc edony , as c ompar ed t o  all oth e r  c h e rts , is r eversed 

f o r  t h e  Bandy C r eek  G o r g es ar ea. 

Even th o u g h  th e r e  ·is a gene ral sim i larity in t h e  

pat t e rn i ng o f  raw mat er i a l  u t i l izat i on ac r oss th e ar eas 

t h e r e  does app ear t o  be a statistically sign i ficant 

d i f f e r enc e i n  t h e  d i st r i bu t i ons be t ween t h e  C ARP U p l and 

ar ea and t h e  Bandy C r ee k  U pland study ar ea. R easons f o r  

suc h  a d i f f e r enc e can b e  seen i n  compar isons o f  th e 

r elative  p e r c entag e o f  raw mat e rial typ es ac r oss th e 

st udy ar eas. 

T h e  r elative f r eq u ency o f  U p p e r  Mississip pian c h e r t 

is  h i g h est i n  t h e  Bandy Cr eek  S t udy ar ea and lowest i n  

th e C ARP U pland study ar ea. T h e  reverse is tr u e  f o r  

F o r t Payne c h er t. A l l  o t h e r  c h e r ts exh i b i t  t h e  h i g h est 

r e l ative f r eq u ency in th e C ARP study ar ea and l owest in 

th e Bandy Cr eek  G o r g es st udy ar ea. T h e  r e l at i ve 

f r equency o f  q uartz and c halc edony is som ewhat hig h e r  in 

t h e  Bandy C r eek  G o r g es t han in  t h e  o t h e r  st udy ar eas ,  

wit h th e l owest ex hibit ed by t h e  CARP Upland st udy ar ea . 
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If se asona l ut i l i z a t i on and movement onto the 

Cumber l and P l a teau f rom ad j a cent reg i ons is  assumed to 

have oc cur red throughout preh i story, the gene r a l 

pa t tern i ng i n  r aw ma ter i a l  ut i l i z a t i on is  not 

i ncons i stent w i th the expec t a t i on tha t embedded  

procurement was a dom i nant st r a tegy . Howeve r , the 

possi b i l i t y of d i rec t procurement, pa r t i cu l a r l y  for the 

Bandy C reek Gor ges a re a, c annot be tot a l l y ru l e d  out . 

The pa t tern i ng i n  l i th i c r aw ma te r i a l  ut i l i z a t i on 

gene r a l l y  ind i c a tes tha t a l l three stud y a reas we re 

ut i l i zed  predom i nant l y  b y  peop l es movi ng on to the 

Cumbe r l and P l a te au f rom the West.  The C AR P  Up l and area  

i s  the on l y  stud y  a re a  w i th ev i dence sug gest i ng l i m i ted 

movement f rom the E ast. 

F ina l l y, the re a re i nd i c a t i ons tha t ce r t a i n  r aw 

ma ter i a l s  ma y have been d i ffe rent i a l l y  se l ec ted for in  

the manuf a c ture of spec i f i c  k i nds of i mp l ements , most 

not ab l y  those requ i r i ng h i gh amounts of ene r g y to 

manuf a c ture and ma i nt a i n. The pa t tern i ng exh i b i ted by 

compa r i sons of i mp l ements by  r aw ma te r i a l  t ypes for bot h 

the Bandy C reek and C AR P  Up l and a re as sug gest � tha t 

cer t a i n  r a w  ma te r i a l s ,  pa r t i cu l �r l y For t P a yne che r t , 

we re prefe rent i a l l y  se l ec ted for the manuf a c ture of 

b i f ac i a l  i mp l ements and poss i b l y  re touched  i mp l ements . 

Anothe r  poss i b l e exp l ana t i on for the obse rved 
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dif fere nces , to be discussed � ater , is the cu ration of 

ce r ta i n i mp l e men ts . 

As with the pat te r nin g in l ithic raw mate ria l  

u t i l i zat i on , the pa t te r n i n g i n  l i th i c  red uct i on appears 

simi l ar whe n the three areas are viewed in a ho l istic 

fash i on . Ge ne ra l  pat te r ns of  s i m i l ar i t y are exh i b i ted  

b y  the dist rib u tions of debitage size an d expectations 

base d on a nor ma l d i st r i b u t i on for the b i var iate 

compar i son of techno l ogica l l y  se nsitive in dicators of 

red uct i on seque nce techno l og y. 

In a l l three st u d y  areas ove r 7 5% of the debitage 

sor ted throu gh 0. 64 cm ( 1 / 4  i n . ) mesh has a max i m u m  

dime ns i on o f  l ess than o r  e q ua l  t o  5 /8 in. This pat te r n  

l e n ds suppor t to the expectation that the major i t y o f  

debitage a t  the sites on the Cumbe r l an d  P l ateau shou l d  

be sma l l an d have been prod uced b y  l ate red uct i on stage 

activities such as main tenance an d resharpe nin g. I n  

spite of this apparen t suppor t, a f u l l  eva l uat i on of  the 

expectation is prob l ematica l since the sma l l debitage 

categor i es ( i e. ,  0. 64 cm or 1 / 4 i n. )  for a l l three st u dy 

areas is g reat l y  u n de r represe n ted. This l ack of sma l l 

deb i tage is  most l i ke l y  d ue to b i as i n g factors , such as 

biased co l l ection me thods an d post depositiona l 

processes such as s i ze sor t i n g ,  b u t m i ght a l so be a 

concre te archaeo l ogica l pat te r n. 
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The b i var i ate charac ter i zat i on of the who l e  

deb i tage f r om  the st udy areas f o r  p l atf o r m  c onf i g u rat i on 

and pe r cent do rsa l  c o r tex su g gests that l ate stage 

l i th i c red u c t i on was a p r i mary behav i o ra l  ac t i v i ty f o r  

all three st udy areas . Even tho u gh th i s  f i nd i ng 

su ppo r ts the expec tat i on c oncern i ng l a te stage red u c t i on 

there i s  suff i c ient ear l y  stage deb i tage i n  p r o p o r t i ons 

g reate r than can be expec ted f o r  a no r ma l  d i s t r i bu t i on. 

Thi s  su g gests that staged b i face p r od u c t i on may have 

been the p redom i nant moda l  st rategy f o r  the p reh i st o r i c  

g r o u ps o c c u py i ng the C u m ber l and Plateau, par t i � u l ar l y  i n  

the Bandy C �eek and CARP U p l and st u dy areas. The 

pat tern exh i b i ted by the Bandy G o r ges area i s  somewhat 

d i ffe rent than that of the o the r two  st u dy areas. The 

Bandy G o r ges st u dy area exh i b i ts a pat te rn m o re i n  

kee p i ng w i th the expec tat i on f o r  an a l most c o m p l e te 

absence of any ear l y  o r  m i dd l e stage deb i tage. But l i ke 

the o the r t wo study areas , the deb i tage pa t te rn i ng as a 

whole i nd i cates that staged b i face p r od u c t i on was a 

p r o bab l e  moda l st rategy. 

When the ch i p ped st one i mp l ements f r o m  t �e three · 

st u dy areas are c ompared on the bas is  of the ene r gy 

req u i red f o r  manufac t u re and ma i ntenance, the t wo u p l and 

st u dy a rea s exhi b i t s i mi l ar pat te rning i n  the re lat i ve 

abundance of u t i l i zed f l akes , re t ou ched f l ake 

i mp l ements , and f o r ma l i zed b i fac i a l  i mp l ements. 
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The pat te rns exhibited by  the t wo Bandy C reek study 

areas appear to be simi l ar but not as simi l ar as the t wo 

up l and areas. On l y  the pat terning exhibited by  the CARP 

Up l and area and the Bandy G reek Gor ges area indicat e the 

presence of sta tistica l l y  significant diffe rences in 

pat terning. · In the Bandy C reek Gor ges stud y  area , ove r 

60% of the chipped stone imp l e ments are uti l ized f l akes , 

whe re as in the CARP Up l and study  area ove r 60% are 

for ma l ized bifacia l · imp l e ments. The Bandy C reek Gor ges 

area a l so contains the l owest f requency of re touched 

f l ake imp l ements for the three study areas. Thus , when 

viewed moda l l y ,  the techno l ogica l or ganization of the 

Bandy C reek Gor ges area appears to have required much 

l ess ene r g y , which suggests expedience and the C A RP 

Up l and area appears to have required re l a tive l y  more 

ene r g y , sug gesting curation. The Bandy C reek Up l and 

area exhibits a moda l pa t te rn which sug gests an 

inter mediate position on a continuum be t ween expedience 

and curation. 

When the chippe d stone imp l ements are b roken down 

by raw materia l  and eva l uated re l ative to the 

probabi l it y  dist ribution for raw mate ria l supp l ied  by  

the debitage , se l ec tion , curation or both appear to  be 

the moda l pat terns present within the Bandy C reek Up l and 

area and the CARP Up land area , but on l y  for ce r tain 

imp l ements. In  the Bandy C reek Up l and area , for ma l ize d 
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b i faces and poss i bly re tou ched flakes ap pear to have 

expe r i enced d i ffe rent ial raw mate r i al select i on or 

c u rat i on. In the CARP Upland area th i s  pat t e rn i s  

su g g ested p r i mar ily for for mal i zed b i fac ial i mplements . 

The u t i l i zed flakes and gene rally the re tou ched flakes 

from all th ree areas tend to confor m to the model se t by 

the deb i tage and therefore su g gest that selec t i on and 

poss i bly cu rat i on we re not major fac tors consi de red i n  

the modal behav i oral pat te rns related t o  these 

i mplements. Th i s  lat ter  pat tern ap pears to hold for the 

b i faces from the B�nd y C reek Gor ges area as well. The 

re touched f l ake i mplements from the Band y C reek Gor ge 

and CARP st u dy areas appear to have expe r i enced 

d i ffe rent i a l  selec t i on b u t p robably not c u rat i on s i nce 

the re tou ched flake i mplements from both areas are 

manufac t u red  solely on U p pe r  M i ss i ss i p p i an che r t .  

Add i t i onal su p por t for the su g gested  pat tern i ng i n  

c u rat ion and selec t i on, is  exh i b i ted b y  the per centage 

rep resentat i on of raw mater i al u t i l i zed  for b i faces 

ac ross the st u dy areas. For example, the relat i ve 

pe r centage of b i faces made of U p pe r  M i ss i ss i p p i an che r t  

i s  unde r rep resented for all th ree st u dy areas . 

A c cor d i ngly, for the Bandy C reek U pland st u d y  area and 

the CARP U pland s t u d y  area the re l at i ve pe r centage of 

For t Payne che r t  i s  ove r rep resented. These f i nd i ngs 

ind i cate that b i fac ial i mplements are almost solely 
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responsib l e  for the na t u re of  the moda l pa t terning i n  

techno l ogica l or g aniz a t i on obse r ved in the st u d y  a re as. 

Masked within the gener a l  mod a l  pa t te rn i ng of  r a w 

ma te ria l u ti l iz a tion , manu f act u re and ma i ntenance 

behavior , and techno l ogica l or g aniz a tion for the s t u d y  

a re as when viewed  a s  a g g reg a tes , is the v a ria b i l it y 

this individ u a l site wil l be discussed within the 

cu l t u r a l and environment a l contexts in which va riabi l it y  

occu rs. 

Diachronic Pa t te rning of M an- l and Re l a tionsh i ps 
for the S t u dy Areas 

The inte rpre t a tions of cu l t u r a l chrono l og y  for the 

sites l oca ted within the st u d y  a re as a re b ased � l most 

entire l y  on the morpho l ogica l simi l a rit y of  projecti l e  

points/knives with we l l  de fined tempor a l  sty l istic t ypes 

f rom othe r  a re as of the Sou the ast. Some a d ditiona l 

chrono l ogica l inte rpre t a tions a re b ased on the presence 

of tempor a l -sty l istic ce r a m i c  t ypes. A l l 

i nte rpre t a tions of cu l t u re histor y for the st u d y  a reas 

shou l d ,  there fore , be viewed as gene r a l  prob ab i l it y  

s t a tements and not de finitive in terpre t a tions . 

The t wo cu l t u r a l pe riods exhibiting the g re a test 

ab und ance of dia gnostic cu l t u r a l ma te ria l f rom the s t u d y  

a re as a re the E a r l y  Archaic and Midd l e  Wood l and Pe riods. 
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These two cu l tura l pe riods a l so exhibit the highest 

percentages o f  what appear to be sing l e  component sites 

or  sites pr obab l y  containing cu l tura l mate ria l  from  a 

sing l e  cu l tura l pe riod. A l l othe r cu l tura l pe rio ds are 

represented by on l y  a few sing l e  components sites or in 

mixed . component sites. Acco r ding l y ,  the maj o rity o f  the 

i nte rpretations of cu l ture histor y  in this section wi l l 

dea l with sites f r om the Ear l y  Archaic and Midd l e  

Wood l and Pe riods. 

The most gene ra l  diach r onic patte rns f o r  the study  

areas re l ate to what appears to be  dif fe rentia l 

uti l ization of the study areas th r ough time. These 

gene ra l  patte rns discussed th r ough time f r om  ear l iest to 

l atest are as fo l l ows. The re is no evidence o f  any 

occupation o f  the study areas during the Pa l eoindian 

Pe riod. The Ear l y  Archaic appears to be the ea r l iest 

and one o f  the most intensive pe riods o f  occupation and 

uti l ization. The Ear l y  Archaic g r o�ps occupied b oth the 

up l and areas and the g o r ges , but b a s e d  on the f requency 

o f  sites within the study areas the re appears to have 

been a pre fe rence f o r  the up lands as opposed to the 

g o r ges during this pe riod. 

The g reate r re l ative f requency o f  re l ative l y  exotic 

che rts indicates that the g r oups uti l izing the study 

areas dur ing the Ear l y  Archaic exp l oited fair l y  

extensive and re l ative l y  distant areas befo re occupying 
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the study areas. This pat te rn sug gests that  the 

seasona l movements of Ear l y  Archa i c  g r oups we re b r oad 

ranging. 

The re does no t appear t o  be any systemat i c  

pat te rn i ng i n  ; mp l e ment t o  debitage rat i os fo r s i tes 

at t ributab l e  t o  the Ear l y  Archaic Pe riod . These 

f i nd ; ngs are cons i stent w ; th expectat i ons for curated 

and mai ntained assemb l ages and suggest that fo r the 

Ear l y  Archa i c  as a · who l e  techno l og i ca l  o r gan i zat i on 

tends t o  have been more maintained and curated than 

exped i ent. 

On l y  one s i te, 4 0 M053, l ocated in the CARP Up l and 

study area, pr oduced any d i agnost i c  ar t i facts wh i ch 

m i ght possib l y  be associated with the Midd l e  Archa i c  

Pe r i od. E ven the s i ng l e  pr o jecii l e  po i nt /kn i fe fr om 

th is  site is simi l ar in fo r m  to  pr ojecti l e  po i nts  dat i ng 

fr om  the t rans i t i on fr o m  Ear l y  Archa i c  t o  M i dd l e  

Archaic. The a l most t o ta l  l ack of Midd l e  Archa i c  

ar tifacts i s  cons i stent w i th prev i ous stud i es on the 

Cumber l and P l ateau ( ie. Pace and K l i ne 1 976, Fe r guson 

and Pace 1 9 8 1 b, and Fer guson e t  a l . 1 9 8 6 ) .  As i nd i cated 

by Fe r guson e t  a l . ( 1 9 8 6 ) th i s  l ack of Middl e  Archaic 

occupat i on on the Cumber l and P l ateau pr o bab l y  re l ates i n  

someway t o  a pe riod of c l imatic war ming during the mid

H o l ocene. Des i ccation of the up l and areas and 

accompany i ng st ress on the bio tic communities are 
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proba ble , but certainly not the only factors involved in 

this hia tus in the cultural record. 

The portion of the Cum berland Pla teau represented  

by  the study areas appears to  have been utilized in a t  

least a limited fashion during the La te Archaic and 

Early Woodland Periods . Based on the frequency of 

diagnostic artifacts , the intensity of utiliza tion 

appears to have been less than for the Early Archaic and 

subsequent Mid dle Woodland Periods. 

Site 40ST7 4, loca ted in the· Bandy Creek Upland 

study area , is the only site tha t  produced any 

diagnostic cultural ma terial tha t  could be strongly 

associa ted with the La te Archaic/Early Woodland . The 

high percentage of bifacial imple ments , and low 

percentage of utilized flakes , along with a high 

percentage of chert from rela tively exotic sources ,  

indica tes tha t this site was utilized by groups whose 

technological organiza tion was highly cura ted . The 

a bundance of rela tively exotic raw ma terial a t  site 

40S T 7 4  a l so sug gests tha t La te Archaic/ Early Woodland 

groups possessed a similar pa t tern of broad r�gional 

exp l oita tion and seasonal movement to tha t  exhibited b y  

Early Archaic groups . The high implement to debita ge 

ra tio and low fla ke implement to biface ra tio also 

strongly sug gest tha t  this site was a loca tion of 

specialized activities. 
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The frequenc y of d i agnost i c  a rt i facts attr i buta b l e  

to the M i ddle Wood l and Per i od i nd i c ates that the study 

a rea s were i ntens i ve l y  ut i l i zed  dur i ng th i s  pe r i od. The 

on l y  per i od w ith a g re ate r frequency of d i agnost i c  

a rt i fa cts i s  the Ea r l y  Ar cha i c. The frequency of 

d i a gnostic a rt i facts a l so i nd i c ates that M i dd l e  Wood l and 

g roups oc cup ied  both the up l and a rea s and the gor ges, 

but based on the fr equency of sites w i th i n  the study 

a re as the r e  a p pe a r s  to have been a s l i ght p refe rence for 

the gor ges as opposed to the up l ands dur i ng thi s  pe r i od . 

S i tes c l e a r l y  assoc i ated w i th the M i dd l e Wood l and 

Pe r i od consi stently exh i b i t  l ow i mp l ement to deb i ta g e  

r at i os. Th i s  p attern sug gests a h i gh i nc i dence of 

m anufacture and m a i ntenance acti v i t i es and the 

techno l og i c a l or g an i z at i on of the g roups exp l o i t i ng 

these s i tes may  not have been as h i ghly cur ated  and 

m a i nta i ned as Archa i c  g roups. 

Anothe r consi stent p attern for M i dd l e Wood l and 

s i tes i s  the p resence  of a h i gh per centage of the most 

re ad i l y  ava i la b l e  and a bund ant r aw mate r i a l , U p pe r  

M i ss i ss i p p i an che rt. W i th the except i on of s i te 

40 S T 1 5 2 , M i dd l e Woodland s i tes exh1 b i t  the h i ghest 

pe r centages of U p pe r  M i ss i ss i p p i an che rt of any of the 

ma jor s i tes i n  the study a re as. Th i s  p atte rn sug gests 

that the M i dd l e Wood l and g roups ut i l i z i ng the study 

a reas d i d  not come from as far  awa y  as the Ar cha i c  
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g roups and that the ar ea they  exp l oit ed was much mor e 

r est ric t ed. This pat t e rning is a l so consis t ent  with the 

int e r p r e tation that the during the Midd l e  Wood l and the 

Cumb e r land P l at eau was uti l iz e d  for shor t seasona l 

forays b y  g roups p e r manent l y  or semi-p e r manent l y  se t t l ed 

in the riverine zones of ad jac ent r egions , such as the 

East e rn High l and Rim . 

In spit e of the consist ent pat t e rning indicat ed  

above , Mid d l e  Wood land sit es exhibit a fair amount of 

variabi l it y  in the pat t e rning of r educ tion sequenc e 

t echno l og y , and chip ped  stone im p l ement usag e .  F �r 

examp l e ,  som e  sit es ( 4 0 M059 ,  4 0S T73 and 4 0 S T76 ) exhibit 

debitag e pat t erns indicating ear l y  and midd l e  r educ tion 

sequenc e stag es. O the r Midd l e  Wood l and sit es ( 4 0 S T 1 64 

and 4 0S T 1 52 ) exhibit debitag e pat t e rning sug gesting l a t e  

stag e r educ tion . 

E ven though a l l Midd l e  Wood l and sit es have  a 

gene ra l l y  l ow p e r c entag e of r e touched f l ak e  

imp l ements the r e  is a g r eat dea l  of variation in the 

r e l ative  p e r c entag e of uti l iz ed f l ak es and for ma l iz ed 

bifac es. If the r e l ative p e r c entag e of chip p�d  stone 

imp l ement types p r esent can be assumed to be an 

indicator of t echno l ogica l or ganization , this pat t e rning 

sugg ests that Mid d l e  Wood l and g roups may have  b e en 

t echno l ogica l l y or ganiz ed  in both exp edient and c u rat ed  

manne r , with diffe r enc es possib l y  r e l ating to the 
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season of uti l iz a tion , or activities un de r t ak e n  within a 

pa r ticu l a r  situa tion. 

Based  on the frequency of diagnostic a r tifacts, the 

intensity of uti l fz a tion in the L a te Wood l a n d /  

Mississippia n  Period appe a rs t o  h ave been gre a te r  th a n  

the L a te Arch aic/ E a r l y  Wood l a n d  Pe riod but l ess th a n  the 

E a r l y  A rch aic and subsequen t  Midd l e  Wood l a n d  Pe riods. 

B a sed on the sa mp l e  of sites from the study a reas the re 

does not app� a r  to ·h ave been a prefere nce for up 1 a n ds 

ove r gorges. 

O n l y  one site (4 0ST 1 65 )  is c l e a r l y  associa te d with 

the L a te Wood l and /Mississippia n  Pe riod. This site ' s  

a nom a l ous l y high f l ake imp l eme n t to biface r a tio a n d  

high pe rce n t age of uti l ized f l akes suggest  uti l i·z a tion 

by groups which we re tech no l ogica l l y orga nized in a 

expedient fashion. This site a l so h as some of the 

st rongest evidence for l a te st age l ithic reduction of 

a n y  of the sites in the study a reas. The predomin a nce 

of Uppe r Mississippia n  che r t  suggests a pa t te r n  of r aw 

ma teria l exp l oit a tion simi l a r  to th a t  in dica ted for th e 

M i dd l e  Wood l an d. 

Recomme n d a tions for Fu· ture Rese a rch 

In conc l usion , this study h as demonst r a ted how 

un de rst a n din g of past cu l tur a l  b eh avior ca n be achieved 

th rough a system a tic se a rch for pa t te r ning in the 
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a rch ae o l og ; ca l reco r d. Th ; s  st u dy h as sh own  h ow such a 

systema t i c se a rch fo r pa t te r ns i n  cu l t u r a l i nfo rm� t i o n 

ca n be pa r t ; cu l a r l y  usefu l i n  a re as whe re ve r y  1 ; t t l e i s  

k n own  co nce r n i n g past cu l t u r a l beh a v i o r .  

I t  ; s  h oped th a t  fu t u re rese a rch w ; 1 1  seek  t o  

ref i ne b o th the me th o d o l og i es a n d  theo re t i ca l b as i s  of 

the pa t te r n  recog n i t ; on st r a teg i es used ; n  th ; s  st u dy.  

Acco r d i n g l y, the rema i n de r of th is  ch apter  w i l l  d i scuss 

speci f ; c  a re �s where me th od o l og i ca l a n d  the o re t i ca l  

pr ob l ems we re enco u n tered a n d  ma ke su g gest i o ns fo r 

fu t u re i n vest i g a t ; o ns. 

A few pr ob l ems we re obse r ved i n  assoc i a t i on w i th 

the use of deb i t age as i n d ; ca t ors of red uct i o n sequence 

tech n o l ogy  a n d  ma n ufact u r i n g t r a ject o r i es. The f i rst of 

these pr ob l e ms conce r ns the use of deb ; t age s ; ze 

d i st r i b u t i ons as an  i n d i ca t o r  of l i th i c red uct i on 

st a ges. Expe r i me n t a l l y  de r i ved mode l s ,  such as th ose 

de r i ved  b y  St ah l e  e t  a l . ( 1 982 ) ,  a re appa re n t l y  most 

usefu l as heu r i st i cs. Such fact o rs as recove r y  

tech n i que, post depos i t i o n a l s i ze so r t i n g, a l on g  w i th 

v a r i a t i on ; n  wo r k ab i l ; t y fr om one r aw ma te r i a l t ype t o  

a n o the r, a l l tend  t o  cre a te pr o b l ems w i th the use of the 

mode l s  w i th a rch aeo l og i ca l l y  de r i ved d a t a . Ar t i fact 

b re a k a ge due to post depos i t i on a l pr ocesses, such as 

u n i n te n t i o n a l the rma l a l te r a t i o n ( cf .  Wh y te 1 984 , 1 985 ) 

a l l ten d  t o  comp l i ca te the usefu l ness of deb i t a ge as a n  
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i n d i c a t o r  o f  l i th i c  r edu c t i o n ac t i v i t i es. It i s  

r ec omme n d ed th a t  f u t u r e  i n vest i g a t i ons sh o u l d  a t t emp t t o  

u t i l i z e o n l y  who l e  f l a kes i n  a n a l yses wh i ch a r e  

sens i t i ve t o  th e b i as i n g  e f f ec ts o f  b r e a k age, as was 

d o n e  i n  th i s  st u dy. In f u t u r e  r ese a r ch . p a r t i c u l a r 

a t t e n t i on sho u l d  b e  g i ve n  deve l op i n g p a t t e r n  r e c o g n i t i o n 

st r a t eg i es wh i ch avo i d  th ese a n d  o th e r  r e l a t ed p r ob l ems. 

In th i s  st u dy assump t i o ns were mad e  c o n c e r n i n g 

the  amo u n t o f  e n e r gy exp e n d ed i n  th e ma n u f ac t u r e, 

ma i n t e n a n c e, a n d  use o f  p a r t i c u l a r imp l emen ts. It was 

a l so assumed th a t  su ch e n e r gy expe nd i t u r e wou l d  se rve  as 

a r e l i a b l e  i nd i c a t o r  o f  t ech n o l og i c a l  o r g a n i z a t i o n o n  a 

c o n t i n u u m  f r o m  exped i en c e  t o  c u r a t i o n. Th i s  st u dy 

su g g ests th a t  r e t o u ched  f l a k es m i gh t  n o t  d i f f e r  ma r k e d l y  

e n o u gh f r om u t i l i z e d  f l a k es r e l a t i ve t o  e n e r gy 

r e q u i r emen ts t o  assume th a t  they o c c u py a n  i n t e rmed i a t e  

p os i t i o n a l o n g  the  assumed c on t i n u um. F u t u r e  r ese a r ch 

sh o u l d  c o n t i n u e  t o  p u rsu e th e r e l a t i onsh i p  o f  e n e r gy 

exp e n d i t u r e t o  t ech n o l og i c a l  o r g a n i z a t i on b u t  see�  t o  

f i n d b e t t e r  ways t o  ch a r a c t e r i z e the  e n e r gy i nd i c a t o rs. 

O n e  p oss i b i l i ty f o r  f u r th e r  st u dy o f  t e ch n o l og i c a l  

o r g a n i z a t i on wou l d  i nvo l ve mo r e  d e t a i l e d  f u n c t i o n a l 

ch a r a c t e r i z a t i on o f  th e l i th i c  i mp l eme n ts d i r ec t ed 

towa r d  th e d e l i n e a t i on o f  o r g a n i z a t i o n a l a n d  syst em i c  

v a r i ab i l i ty. S u ch ch a r a c t e r i z a t i on h as been  used 

e f f ec t i ve l y by Da v is  ( 1 9 86 )  t o  e l u c i d a t e  se t t l ement 
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r e l a t ed ,  l a nd use pa t t e r n i n g. Da vis ( 1 9 86 )  ut i l i z ed the  

more  de t a i l ed fun c t i on a l ch a r ac t e r i z a t i on as  the  b as i s  

f o r de f i n i n g t ypes o f  g e a r  (see B i n f o rd 1 9 80 ) a nd 

t ypes o f  ac t i v i t y l oc i. Such a n  appr o a ch m i gh t  pr ov i de 

a m o r e  e f f ec t i ve m e a ns o f  de l i n e a t i n g se t t l em e n t r e l a t ed 

t ech n o l og i c a l  o r g a n i z a t i on th a n  t h ose a t t e mpt ed i n  th i s  

study. 

As i nd i c a t ed i n  the  f i rst ch ap� e r , i t  was h oped 

th a t  i t  wou l d  be poss i b l e  t o  i n vest i g a t e o th e r  study 

a r e as ,  i n  add i t i on t o  the  t h r e e  th a t  we r e  i n vest i g a t ed ,  

i n  a n  a t t empt  t o  m o r e  fu l l y  de l i n e a t e t h e  se t t l em e n t 

ac t i v i t y wh i ch t oo k  p l a c e  pr eh i st o r i c a l l y  o n  th i s  

po r t i o n  o f  th e Cum be r l a nd P l a t e au. Eve n  th ough th i s  was 

n o t  f e as i b l e  f or the  pr ese n t  i n vest i ga t i o ns ,  i t  i s  st i l l  

h oped th a t  futur e i nvest i g a t i o ns w i l l  be ab l e  t o  c o mpa r e . 

the  f i nd i n gs o f  th i s  study w i th those f r om  o th e r  

con t r ast i n g a r eas. 

Th e c l ust e r  t ype sa mp l i n g st r a t egy , f ocus i n g  o n  t h e  

th r ough i n vest i g a t i on o f  c on t r ast i n g a r eas ,  sug g es t ed by  

th i s  study appe a rs to  be  mo r e  sui t ed to  the  

e n v i r o n m en t a l v a r i a b i l i t y ,  pa r t i cu l a r l y  th e t opo g r aph i c  

v a r i ab i l i t y pr ese n t  o n  the  Cumbe r l a nd P l a t e au t h a n  a 

pr obab i l ist i c  st r a t eg y . As W i l so n  a nd Fin ch ( 1 9 80 )  

d i sc ove r ed ,  a pr o b ab i l i st i c  samp l i n g st r a t e g y  o n  t h e  

Cumb e r l a nd P l a t e au c a n  b e  ext r e m e l y  d i f f i cu l t t o  

e f f ec t i ve l y  i mp l eme n t  a nd i n t e rpr e t. 
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In conc l usion , a l ogic a l nex t  st ep in ex t ending the  

i nt e rpr e t i ve powe r  of th e c u l t u r a l l y d i r ec t ed pa t t e rn 

r e cognition st r a t egies ou t l ined in the  pr esent st u dy 

wou l d  be  an a t t empt to mor e fu l l y i nt eg r a t e  the  c u l t u r a l 

and biophysic a l  informa tion r e l a ting to se t t l ement 

b eh av i or and c u l t u r a l a d apt a t i on .  S u ch r ese a r ch wou l d  

l ogic a l l y b e  dir e c t ed tow a r d  the  investig a tion of th e 

r e l a tionships b e t ween th e c u l t u r a l  infor m a t i on g ained  i n  

this and simi l a r  st u dies and t h e  infor m a tion g aine d  i n  

the  ana l ys i s  of the  biophysic a l  environment a t  

appropria t e  t empor a l  and spa tia l sc a l es. I t  is on l y  

when such r e l a t i onships a r e  fu l l y und e rstood for l oc a l 

and sit u a tiona l cont exts th a t  me aningfu l infe r ences 

a bou t se t t l ement b eh av i or wi l l b e  possib l e  within and 

a c ross r egions su ch as the  Cumb e r l and P l ate a u. 
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Tab l e  B , 2 ,  C oaper i s on o f  l ot • l  L i th i c  Art i f a c t s  R ecovered w t t h Percentaga Graeter  than 1 /4 I nch , 

T o t a l  L t th t c  Art i facts  To t a l  L i th i c  Art i f a c t s  Percent age o f  Tot a l  
Recovered for  A l l R ecovered > 1 /4 i n ,  Made u p  o f > 1 /4 i n ,  

S tudy Area S i t e Season s end Methods After S i z e  Sor t i ng A f t e r  S i ze S or t i ng 

B a ndy Creek 40ST6?  .,., ' 5  5 8 , 4, 
U p l and 40ST68 1 2  1 0  83 , 3' 

40STH ., 6 '1 1 . 4, 
40ST70 265'1  1 ' 1111  56 , 4 , 
40ST'l 1 1 3 0 1 0'1 82 , 3' 
40ST'l 2 ' 2  3 '  8 1 . 0, 
40ST'l 3  3 2 1 11  1 SH " · "' 
40STU 1 1 0 11 1  82 , 1 ' 
4osn 6 1 8  1 S  83 , 3, 
40ST76  2 1 0S '1 2 2  3 4 , 3' 
40ST'l'1 112 83 110 , 2' 
40ST'l 8 20 20 1 00 . 0, 
40ST'l!I ' 1 30 1 6'1 2  3 6 . 41 
40ST80 1 6 4 1  & 2 6  3 2 , 0, 
0ST81  '1 8  S 2  6 6 , 1' 
40STl2  ., 6 '7 1  , 41 
HCK 1 1  1 1 1 00 . 0, 
HCK 1 2  1 1 1 0 0 . 0, 
HCK 1 3  1 1 1 00 . 0, 
HCK 1 S  1 1 1 00 . 0 • 

Sub tota l ( 20 S i t es ) -,ii,i 6°'ii ,i:,, 
Bandy C reek 4 0ST 1 S2 302 1 1 '1  3 8 , 1' 
Oorges  OST 1 S S 6 2  3 2  S 1 , 6' 

40ST 1 6 1  6 S 2  2 1 11  3 3 , 6' 
40S T 1 6 4 6 1 1 2 1 2 3 4 , 7 , 
40ST 1 6 S 1 53 2  3 '1 1  2 ' , 2' 

Sut> t o t a l  ( S  S i t u )  i'iii ii, io:-,, 

CAR P 40MOS0 s 6 1 00 . 0, 
Up l ands 40MOS 1 3 3 1 00 . n  

40MOS2 603 S03 1 00 . 0, 
4 0MOS3 5 s 1 00 . 0, 
40MOS4 , .  , .  1 0 0 . 0, 
40MOS5 487 4 80 118 , 6' 
40MOS 6 O'I 407 8 1 , 1 1 
4 0M05'1 " " 1 00 . 0, 
40M058 22 , .,  ' 1'1 , 3' 
4 0MOS!1 1 211 1 08 13 , 1' 
4 0M060 2 1  2 1  1 00 . 0, 
4 0M0 6 1  ., 6 86 . 'I, 
4 0M062 II ., ' l'l , 8' 
4 0M063 1 11  1 6  n . o, 
40MO'IO 6 4 80 , 0, 
4 0M07 1 II 8 88 , 9' 

40M07 2 1 3  1 3  1 00 . n  
40MO'l3  1 3  1 0  7 6 , 11, 
40MOU 1 1  1 1  1 00 . 0, 
40M075 • • 1 00 . 0, 
40M076 6 6 1 00 . 0, 
40M077 6 4  ' 6  '1 1 , 8' 
40M078 1 0  II 11 0 . 0, 
4 0M07SI 4 • 1 00 . 0, 
4 2 6  4 1 1 1 00 , 0, 
4 2 8  4 1 1 1 00 . 0, 
4 2 8  9 1 1 1 00 . 0, 
4 2 8  1 0  2 2 1 00 . 0, 
4 4 2  5 1 1 1 00 . 0, 
4 4 2  8 1 1 1 00 . 0, 
4 4 2  II 1 1 1 00 . 0, 
4 4 2  1 0  1 1 1 00 . 0, 
4 4 2  118 1 1 1 00 . 0, 
U2 !Ill 1 1 1 00 . 0, 

Sub to t a l ( 3 4 S i tu )  'iiii ,iii ii:-ii 
Toti  l s  ( 5 9 S i tes ) 'iiiii iioi ii:,, 
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Tab l e  B . • .  Ar t i f a c t C a t egory Bre akdown by  S t udy A r e a . 

F l ake 
S t u dy Area Deb i t a ge I111p l eae n t s  B i f ac e s  C o r e s  Ha1111e r s tones  

B a ndy Creek 6 2 6 5  1 2 3 8 7  1 0  0 
Up l and 9 6 . 5 ' 1 . 9' 1 . 3 % . n  
B a ndy Creek 8 8 6  3 9  2 0  6 0 
Gorges  9 3 . 2 ' • •  1 ,  2 . 1 ' . n  
CAR P 1 5 9 .  6 6  1 8  1 5  
Up l ands 9 0 . 3% 3 . 1 ' • •  4 %  . 8' 

To t a l s  8146 -228 -,ii 
--i, ---, 

95 . o, 2 . 6' 2 . 0, . 3' . o, 

N 
N 
(D 

F i re Cr acked Row 
S t udy Area Grounds  tone  Rock Manupo r t s  Tota l s  

B a n dy Creek 1 2 5 6 4 9 3  
Up l and . o, . o, . 1 ' 1 00 . 0, 

Bendy Creek 0 0 0 9 5 1 
Gorges . o, . o, . o, 1 00 . 0, 

CARP 3 2 6 1 1 6 5  

Up l ands . 2 ' . 1 , . n  1 00 . 0, 

Tot a l s  • • --H 9 2 09 
. o, . o, • 1 '  1 00 . 0, 



T a b l e  8 . 6 .  A r t i f ac t  C a t egory B r e akdown by S i t e .  

F l ak e  F i r e C r acked R ow 
s t u d y  A r e a  S i t e  Deb  i t  age I •p l e111e n t s  B i f  a c e s  C o r e s  Ha•me r s t o n es Grounds  t o n e  Rock H a n upo r t s  To t a l s  

B a n d y  C r e e k  4 0S T 6 7  4 1  3 1 4 5  
U p  l a n d  4 0S T 6 8  9 1 1 0  

4 0S T 6 9  5 5 
4 0S T 7 0  1 4 24 4 3  2 9  4 2 1 1 5 03 
4 0S T 7 1 1 0 1 5 1 1 0 7 
� 0ST 7 2  28 2 3 1 1 3 5  
4 0 S T 7 3  1 560 2 5  1 1  3 1 1 6 00 
4 0 S T 7 4  7 5  5 1 1  1 2 9 4  
4 0S T 7 5  1 4  1 1 5  
4 0S T T 6  7 1 4  5 3 7 2 2  
4 0S T 7 7  6 7  6 8 2 8 3  
4 0S T 7 8  1 6  2 2 2 0  
4 0 S T 7 9  1 6 46 1 5 1 1  1 6 7 2  
4 0 ST80  5 1 1 9 5 5 2 5  
4 0 S T 8 1 4 9  2 1 5 2  
4 0S T 8 2  5 5 

B a n d y  C r eek 4 0 S T 1 5 2  1 1 1  2 3 1 1 1 7 
G o r ge s  4 0S T 1 5 5  30 1 1 3 2  

4 0 S T 1 6 1  1 99 6 1 1  3 2 1 9  
4 0 S T 1 6 4  204 4 2 2 2 1 2  

N 4 0 S T 1 6 5 3 4 2  2 6  3 3 7 1  w 
0 C A R P  4 0 H050  5 5 

Up l a nds  4 0 H 0 5 1 3 3 
4 0 M052  4 5 4  20  2 2  4 1 2 5 0 3  
4 0M 0 5 3  3 2 5 
4 0 M 0 5 4  1 1  1 2 1 4  
4 0M055  4 3 5  1 7 2 2  4 1 1 1 4 8 1  
4 0 H 0 5 6  3 7 6  1 2 1 T  2 3 4 1 0  
4 0 MOST  4 1  3 4 1 4 9  
4 0H05 8  1 4  2 1 1 7  
4 0 H 0 5 9  1 00 4 3 1 1 0 8  
4 0M060 2 1  2 1  
4 0H 0 6 1  5 1 6 
4 0M 0 6 2  5 2 1 8 
4 0M 0 6 3  1 5  1 1 1 7  
4 0 M 0 7 0  4 4 
4 0 H O T 1  T 1 8 
4 0 H0 7 2  1 2  1 1 3  
4 0 H 0 7 3  8 1 9 
4 0 H 0 7 4  8 1 1 1 1 1  
4 0HOT S 2 2 4 
4 0 H 0 7 6  5 5 
4 0 H0 7 T 4 3  3 4 6  
4 0 H 0 7 8  9 1 1 0  
4 0 H 0 7 9  4 4 

To t a l s  8 7 4 1  2 2 8  1 8 5 3 1  1 4 4 1 1  9 2 0  5 
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T a b l e  B . 6 .  E nv i rome n t a l F ac t o r s  R e l eva n t  t o  Set t l emen t Mode l i n g .  

Top o g r a p h i c  F a c t o r s  Hyd r og r a p h i c  F ac t o r s  

l a n d f o r m  d i s t r i bu t i ons  d r a i n age  p a t t e r n  d i s t r i b u t i on s  

s l op e  d i s t r i bu t i on s  d i s t r i b u t i on s  o f  g r o u n d  a n d  
s u r f ace  wa ter  

d i s � r i b u t i on s  o f  aspect  

C l i m a t i c  F a c tors  

d i s t r i b u t i on s  o f  
r a i n f a l l ava i l ab i l i t y 

d i s t r i bu t i on s  o f  
t emp e r a t u r e  g r ad i en t s  

B i o t k  F a c t o r s  

f l o r a l  d i s t r i b u t i on s  

f a u n a l  d i s t r i b u t i on s  

Geo l og i c  a n d  Pedo l og i c  F a c t o r s  

d i s t r i bu t i on s  o f  va r i o u s  geo l og i c  
f o r m a t i on s  and  l i t h o l og i e s  

d i s t r i bu t i on s  o f  v a r i ou s  s o i l 
a nd  so i l  cond i t i on s  



T a b l e  B . 7 .  F orest  Assoc i a t i ons o f  the  Cumber l a nd P l a t eau Area  of the  
B i g  South  Fork  of  the  c uaber l and  R i ver ( Af ter S a f l ey 1 9 7 0 ) .  

Other do m i n ates Locat i on* Aspec t** Character*** 

1 .  Horth  Aspect - Wh i t e Oak  North  f ac i ng NE 
P l a teau s l opes 

Northern Red Oak 
Sugar �ap l e  

2 ,  Sou thern Aspec t - Wh i te Oak 

Sugar Map l e  
Chestnut Oak 
Nor thern Red Oak 
B l ack Oak 

3,  V i r g i n i a  P i ne - Wh i t e Oak -
B l ackjack Oak 

,.  V i rg i n i a  P i ne 

� S l opes 

Upper S l opes 

5, Shor t l eaf  - p i ne - Wh i t e Oak 

V i rg i n i a  P i ne 
6 ,  Nor t hern Red O ak - Chestnut  

Oak - Wh i te Oak  

7 ,  Wh i te Oak - V i rg i n i a  P i ne 

Chestnut  Oak 
B l ackjack Oak 

a.  Wh i te Oak - hem l ock 
Chestnut  Oak 

9 .  V i rgi n i a  P i ne - Wh i te P i ne 

1 0 ,  V i rg i n i a  P i ne - Wh i t e Oak 

� S 1 opes 

1 1 .  Wh i t e  Oak - V i r g i n i a  P i ne 

Nor thern Red Oak 
Heal ock 

1 2 .  Wh i t e Oak - Hea l ock -
Ches t n u t  Oak 

1 3 ,  Wh i te Oak - Chestnut  Oak 

Lower !.l9.P.ll 

1 , ,  Wh i t e Oak - Ch i nquap i n  Oak 

1 5 ,  Tu l i p Pop l ar - Heal ock 

1 6 ,  Wh i t e Oak - Beech 

1 '7 ,  Red Cedar 

Terr aces 

1 8 ,  Tu l i p Pop l a r - Sweetgum 

B l ack Wa lnut  

1 9 ,  R i ver B i r ch 
Sycaaore 
Pop l ar 

* Refers to t yp i c a l  l ocat i on .  
* *  R e f ers t o  f avored o r i en t a t i on ,  

Sou th fee i ng 
P l ateau  s l opes 

South  tac ing 
P l ateau s l ope ii 

P l a teau Cres t a ,  
exposed r i dge 
l i nes 

North Fac i ng 
upper s l ope 

Nort·h f ac i ng 
r i dges , Th i n  
s tony soi l 

Nor ther l y  
r i dges · 

South  f a c i ng 
dra1Ca , s l opes 

Exposed ,  south 
fac i ng s lopes 

Steep , rocky 
crest  areas 
of gorges 

SW 

SW 

NE 

NE 

NE 

SW 

SW 

North  f ac i ng NW-SE 
• i dd l e • 1 01Cer 
s l opes 

Sou th F ac i ng SW 
dra1Ca and f orges 

Steep , south &W 
f ac i ng r i dges , 
t h i n  soi l 

Ho i s t  l ower 
s l opes 

North f ac i ng 
s l opes , dr11Cs 
south fac i ng 
we l l -dra i ned 
s l opes 

L i aes tone 
out crops on l y  

F i rs t  terraces 

Lo1Cest  terraces 
f l ood p l a i n  

SW 

N • E 

SW 

SW 

Sub-me li i c  
t o  Xer i c  

Xer i c  

Xer i c  

Xer i c  

Sub-me s i c  

Sub-mes i c  

Mes i c  

Xer i c  

Xer i c  

Mes i c  

Sub-Mes i c  

Xer i c  

Mes i c  

Mes i c  

Sub-xer i c  

Mes i c  

Mes i c  

* * *  R e f e r s  t o  predoa i n ance of  t axa cons i dered mes i c  or  sub•aes i c/xe r i c  or  
sub-xer i c .  

23 2 
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T ab l e  8 . 8 .  B i o t i c  Coaaun i t i e s  o f  the Cuabe r l and r l a t eau . 

B i ot i c  CoMau n t ty* F orest Assoc i a t i ons•• 

Lot t e  

lent t c  

Syca•ore/R t ver B i rch 

Sugar Map l e/Beech/ 
Ye l l ow B i rch 

He• l ock 

M i xed Oak 

H t xed P i ne 

R i ver B i rch  

Tu 1 i  p Pop  hr 
Wh i te Oak/beech 

Tu l i p pop l ar/He•
l oc k .  Wh i t e Oak/ 
He• l ock/Ch t nqua
p i n  Oak 

A l l .oak assoc i a
t i on s  excep t Wh i te 
Oak/He• l ock/Ch t n 
quap i n  Oak . Wh i te 
Oak/beech ho l l y ,  

V i rg i n i a  P i ne/Wh i te  
P i ne . V i rg i n• P i ne 

S i t u a t i on As s oc i a ted  or 
unders tory spec i e s  

Aqu a t i c  - r a p i d s  
and r i f f l es 

Up l a nd spr i ngs and 
seepages 

N a t ur a l  and •an ••de 
ponds 

F l a t  a l l uv i a l  p l a i n s , 
s l opes next to r i ve r  

Ho i s t ,  l ower s l opes 

Coo l ao t s t  coves and 
rav i nes on north 
fac i ng s l opes 

Upper s l opes,  up l and 
p l ateau  a reas  

Th i n  xer i c  so i l s  
a l ong gorge r i a ,  
p l a teau  su•• t t s  

R i verweed , b l ue - g reen 
a l gae , green a l gae  

Sax i f r age , b i t tercress  

C a t t a i l ,  pondweed , 
rushe s ,  peat  aoss  

Spark l eberry , a r row
Hood , syc a•ore , b l ack  
w i l l ow green  a s h , 
a l der , swe e t  gua , cu
cu•ber  tree , i ronwood , 
a agno l i a ,  basswood , 
cane , w i l d  oa t s . 

Tu l i p pop l a r ,  wh i te oak , 
red oak , red •ap l e ,  
a agno l i a ,  redbud , dog
wood , c ucuaber t ree , 
b asswood . R i ch herba
ceous l ayer . 

T u l i p pop l a r ,  wh i te oak , 
wh i te p i ne ,  serv ice
ber r y ,  •agno l i a ,  sour
wood . Poor herbaceous 
deve l opaen t .  

Red oak , sc a r l e t  oak , 
he• l ock , che s t n u t  oak , 
ches t nu t ,  h i ckor y ,  
sourwood , s a s s a f r a s ,  
aoun t a i n  l aure l ,  
huck l eberr y ,  o a t  g r a s s , 
g a hx .  
R i ch herbaceous l aye r . 

Moun t a i n  l au r e l ,  tea
ber r y ,  ser v i ce-
berr y ,  huck l eberry , 
sourwood , c hes t n u t  oak , 
sassafr a s ,  b l ack oak , 
scar l e t  oak , b l ack  
cherry 

A s soc i a t ed a n i aa l  or 
gaae spec ies  

F r eshwater Mo l l usks , 
g a s t ropods , r a i nbow t r out , 
d ar t e r s ,  c h anne l c a t f i sh ,  
H� 1 1 eye , •uske l l unge , 
wh i t e ba s s ,  s•a l l •ou t h  
bass , rock bass , s un f i sh , 
t u r t les , r accoon 

leopard f r ogs , b l ue  g i l l ,  
l a rge•ou t h  ba s s ,  deer , 
r accoons , box tu r t l es ,  
snapp i ng t ur t l es 

Grey squ i r re l ,  • i nk , r i ver 
o t t e r , beaver , ausk r a t , 
wood duck s , bu l l frog , 
l eopard f rog , p i cker e l  
f rog 

R u f f ed grouse , turkey , 
grey squ i r re l , c h i paun k ,  
spot ted skunk , other s•a l l 
••••a l s ,  barred ow l , red 
shou l dered h awk , 

Cover for deer , saa l l  
••••• l s ,  turkey and 
grouse , l i z ards and 
snakes 

Food for grouse,  turkey , 
squ i r re l s ,  opossua , b l ack 
bear , deer , box tu r t l e ,  
sma l l  •a•ma l spec ies . 
Numerous rept i l es . 

Over a l l  sparce cover . 
Season a l  food for t urkey , 
grey squ i r re l ,  saa l l  
aamaa l s ,  box t ur t l e .  
Young s t ands o f  p i ne 
prov i de good H i nter  
cover for g aae an i ma l s .  

* Source , Un i ted S t a t e s  Corps o f  Eng i neer s ,  F i n a l  E n v i ron•en t a l  Japact  S t a t eaent , B i g  Sou t h  Fork  Nat iona l 
R i ver and Recrea t i on Area , 1 9 76 . 

** Source , Saf l e y .  H . W  • •  1 17 0 ,  Vege t a t i on o f  the B i g  South  Fork . Unpub l i shed Master ' s  the s i s ,  Un i vers i ty o f  
Tennessee , Knoxv i l l e .  



T ab l e  B . 9 .  Summa ry  of Con t ro l l ed Co l l ect ; on s : S i t e 4 0ST?O . 

Co l l ec t i on Cor H c a l  Non - cor t i  c a  1 U H H zed P r ojec,t i l e  Row 
I n for11a t i on Oeb i tage Deb i t age Cores F l akes  Un i faces  B i faces Po i n ts/Kn i ves To ta l 

1 s t Co l l ect ion 5 9  9 2  1 2  2 4 2 1 7 1  

Nove11ber 1 98 1  3 4 . St 5 3 . 8' 1 . 0, 1 . 2, 2 . 3' 1 . 2, 1 00 . 0, 

2 nd Co l l ec t i on 3 4  1 0 8 1 1 1 3 1 4 8 

Dece11ber  1 98 1  2 3 . 0t 1 3  . o, . 1' . n  . n  2 . 0, 1 00 . 0, 
N 
w 

3 rd Co l l ec t i on 8 1  2 0 1  1 4 4 6 3 0 1  
March  1 98 2  26 . 9' 6 8 . 8' . 3, 1 . 3' 1 . 3,  2 . 0, 1 00 . 0, 

Tot a l  for F i rs t  -iii -iiii ---, --,i ---, --ii ---i 
-iio 

Three Co l l ect i ons  2 8 . 1 , 6 6 . &t . n  2 . 4, 1 . 1 , 1 . 8, 1 00 . 0, 



T a ble 8.1 0. R aw Ma t er i al Types. 

Type Desc r i pt i on 

1 Blu e - g r ay nod ula r che r t  
2 Ligh t g r ay n o d u l a r ch e r t 
3 Blu e - g r ay a n d  t a n  ch e r t 
4 D a r k  g r ay mo t tled ch e r t 

· 5 Por c ela i n eous c r e am wh i t e 
ch er t 

6 G r ay- brown f oss i l i f e r ous 
ch e r t 

1 Ch alcedony a n d  Ve i n  
q u a r t z  

N 8 V a r i ous colo r e d  ooli t i c  
w ch·e r t 

9 O th e r  u n i den t i f i a ble 
ch e r ts 

1 0  Qu a r t z i t e 
1 1  S a ndstone  
1 2  L i gh t  blue- g r ay spec kled 

ch e r t  
1 3  Black  n odula r ch e r t  

L i tholog i c  Assoc i a t i on 

M i ss i ss i pp i a n  
Mississippia n / O r d ovicia n 
M i ss i ss i pp i a n  
Miss hsippia n  

M i ss i ss i pp i a n  

M iss i ss i pp i a n  

Pen nsylv a n i a n 
Pe n nsylv a nia n 

O r d ov i c i a n 
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T able e . 1 1 .  Debit a ge Types. 

Type 
-
, 
2 
3 
4 

5 

6 
7 
8 

1 0  

De scrip tion 

Blocky  deb ris , angula r sha t ter , and fire 
s p a wled piece s ( i . e .  pot lid s) . 
Unb r oken ha r d  hammer  pe rcus sion flakes. 
Unb r oken sof t hammer percus sion fla ke s. 
Pla tfor m be a ring remnant s of ha r d  
hammer fla ke s. 
Pla tfor m be a ring remnant s of sof t 
hammer fla ke s. 
Non- pla tfor m be a ring remnan t s  of fla ke s. 
Unb r oken bla d e s. 
Pla tf orm  be a ring remnant bla des . 
B i p ola r fla ke s . 
Inde te r mina te o r  unident i fia ble deb i t a g e . 



T ab l e  8.1 2. Deb i t a ge Ana l ys i s  A t t r i b u t es a n d  A t t r i b u t e 
S t a t es. 

A t t r i b u t e A t t r i b u t e S t a t e  

Cor t ex Type : 

P e r cen t age  o f  c o r tex  presen t : 

1 )  n o  cor t ex 
2 )  ma t r i x  r e s i du a l 
3 )  w a t e r wo r n  cobb l e  

cor t ex 
4 )  i n c i p i e n t  f r ac t u re 

p l a n e  s u r f a ce 

1 )  0%  
2 )  1 - 3 3 % 
3 )  3 4 - 6 6 % 
4 )  6 7 - 9 9 %  
5 )  1 0 0 %  

P r esence  a n d  type  o f  p l a t f o r m  s u r f ace : 

P r esence  o f  p l a t f o r m  p rep a r a t i on :  

C o n d i t i o n : 

P r esence  o f  t h e rm a l a l t er a t i on :  

2 3 7  

1 ) absen t 
2 )  i nd e t er m i n a t e  

co l l a p s ed 
3 )  cor t ex covered 
4 ) p l a i n  
5 ) pe aked  
6 )  mu l t i - f a c e t ed 
7 ) po i n t -p l a i n  

1 )  n o ne  
2 )  p r e p a red  
3 )  i n de t e r m i n a t e  

1 ) comp  1 e· t e  
2 )  b r oken  
3 )  w a ter wo r n  

1 )  p res e n t  
2 )  abs en t 

o r  
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T a b l e  8 . 1 3 .  F l a ke  I mp l e m e n t s  Types . 

T y p e  O e s c r ; p t ; on 

A 
B 
C 
D 
E 
F 
G 
H 
I 
J 
K 
L 
M 
N 
0 

p 

Q 
R 
s 
T 
u 

U t i l ; z ed , d ; s t a l , d o r s a l .  
U t i l i z e d , d i s t a l , d or s a l ,  n o t c hed.  
U t i l i z ed , d i s t a l , d o r s a l ,  and  l a t e r a l , b i f a c i a l . 
U t i l i z ed , d i s t a l , b i f a c i a l . · 
U t i l ; z ed , d ; s t a l  a n d  l a t e r a l ,  d o r s a l .  
U t i l i z ed , d i s t a l a n d  l a t e r a l , b i f ac i a l . 
U t i l i z ed , l a t e r a l ,  d o r s a l .  
U t i l i z e d , l a t e r a l ,  ven t r a l .  
U t i l i z ed , l a t e r a l , b i f a c i a l . 
U t i l i z ed , b u r i n a t e d . 
U t i l i z ed , sh a t t e r .  
R e t ou c h e d , d i s t a l , d o r s a l . 
R e touched , d i s t a l a n d  l a t e r a l , d o r s a l .  
R e t o u c h e d , l a t e r a l , d o r s a l .  
R e t o u c h e d , l a t e r a l ,  d o r s a l ,  a n d  u t i l i z e d , 
d i s t a l , dor s a l .  
R e t o u c h e d , l a t e r a l ,  d o r s a l ,  a n d  u t i l i z ed , 
l a t e r a l , ven t r a l . 
R e t o u c hed , l a t e r a l ,  ven t r a l .  
Re t o u c h ed , l a t e r � l , b i f ac i a l . 
R e t o u c h ed , p r ox i m a l , d o r s a l .  
R e t o u c h e d , po i n t e d , d i s t a l , u n i f a c i a l . 
M i s ce l l a n eou s a n d  u n i d e n t i f i a b l e ,  u n ; f a c ; a 1  
o r  b i f ac i a l . 



T ab l e  8. 1 4. B i f a c e  A n a l ys i s  A t t r i b u t es  a n d  A t t r i b u t e  
S t a t e s . 

A t t r i bu t e A t t r i b u t e  S t a t e  

C o r t e x  cover : 

B i f a c e  b l a n k  typ e : 

B i f a ce  f a i l u r e  o r  b r e a k a g e  t ype : 

B i f a ce  h a f t  mod i f i c a t i o n :  

T h e r m a l a l te r a t i o n : 

2 3 9  

1 ) n o n e  
2 ) p r e s e n t o n  b o t h  

f a ces  
3 )  p r e s e n t o n  o n e  

f a ce 
4 ) p r es e n t on  edg e , 

t i p ,  o r  b a s e  
5 )  p r esen t o n  o n e  

f a ce a n d  edge  

1 )  c o r e  ( n od u l a r )  
2 )  f l ak e  
3 )  i n d e t e r m i n a t e  

1 )  m a t e r i a l  f l aw 
2 )  edge  co  1 1  a p s e 
3 )  p o t l i d/exp a n s i on /  

c r e n a t e  f r ac t u r e  
4 )  b i po l a r 
5 )  l a t e r a l s n a p 
6 )  o u t r e  p a s s e ' 
7 )  , i m p a c t  f r ac t u r e  
8 )  l a t e r a l b u r i n a t i on 

( n o n - p rodu c t i o n )  
9 )  i n d e t e r m i n a t e  

1 0 )  r ad i a l  f r a c t u r e  

1 )  p r esen t 
2 )  a b s e n t  
3 )  n o t  ob s e r v a b l e  

1 )  p r esen t 
2 )  a b s e n t 



T a b l e  8. 1 5. O r i g f o a l  O eb i t a g e  Pa r a d i g m a s  De f ine d  by  
J oh n son and R aspe t ( 1 980 ). 

P l a t form S u r f ace Pe rcent C o r t ex 

>75 } � N one 

M i ss i ng 0 8 1 0 8 2  083 

C o r t ex 
Cove red 0 8 4  085 0 8 6  

N � 2 
F acets 0 8 7  088 O B 9  0 

> 2 
F acets 0 8 1 0  08 1 1  08 1 2  



N 
� -

T a b l e  8 . 1 6 .  Mod i f i ed O eb i t ag e  Pa r ad ; g m f o r  Whole Deb i t a g e  
> 1/ 4 Inch In d i c a t i ng Deb i t a g e  Types Define d  
by Johnson a n d  R aspe t ( 19 8 0 ) .  

P l a t f o r m  S u r f a c e  

Missing 

Cor tex 
Cove red  

Pla i n  

Po i nt P l a i n / 
P e aked/  Mult i -

F ac e t ed 

>66 1 

081  

0 8 4  

0 8 7  

0 810 

Pe r ce n t C o r tex  

<66% Non e  

0 8 2  0 8 3  

0 8 5  0 8 6  

0 8 8  0 8 9  

0811 0812  



Tab l e  B . 1 7 �  Raw  Mater i a l  Breakdown by  Area . 

B l ue-Gray L i gh t - G r ay B l ue-Gray  and Dark Gray  Proce l a ; neous  G r ay-Brown Cha l ceony/ 
Study Area  Nodu l ar Chert  Nodu l ar Che r t  T a n  Cher t Ho t t  1 ed C h e r t  C r e a m  Che r t  Chert  Ve i n  Qu a r t z  

B a ndy  C r eek 3 3 2 5  2 5 5 1 1 7 4 2 2 1  8 4  2 2  1 2 1 
Up l an d  5 1 . 2, 3 9 . 3, 2 . 1, 3 . 4 , 1 . 3,  . 3, 1 .  9, 

Bandy  Creek  5 59  2 4 7  5 5  3 5  1 4 3 3  
Gorges  5 8 . 8 ' 2 6 . o, 5 . e, 3 . 7' . 1 ' . 4, 3 . 5, 

CAR P 1 03 2  4 1 9  6 7  1 0 5 1 6  2 9  2 8  
Up l a n d s  5 8 . 6' 23 . 8' 3 . 8' 6 . o, . 9, 1 . 6' 1 . 6, 

T o t a l s  4816 3 2 1 7  296 3 6 1  1 0 1  5 5  1 8 2 
5 2 . 3, 3 4 . 9, 3 . 2, 3 . 9, 1 . 1 , . 6' 2 . 0, 

N 
� 
N 

Var i ous O th e r /  L t . B l ue -G r ay B 1 u e - 8  l ack  Row 
Study  A r e a  Oo l i t ic Chert  Un iden t i f i ab l e  Q u a r t z i t e Sandstone  Speck l ed Che r t  Nodu l ar C h e r t  T o t a l s  

B andy C reek  4 5 8  1 7 2 4  6 4 9 2  
Up l and  1 

B andy  C reek 1 1 6  9 5 1 
Gorges  1 

CARP 2 2 4  3 8 · 1 5  1 4  1 7 6 2  
Up l ands  1 

T o t a l s  7 98  4 1 5  3 9  1 4  9205  
1 



T ab l e  B ,  1 8 .  R aw H a t e r t a l  B r e a k d own b y  S i t e ,  

B l u e - G r a y  L i g h t -Gray  B l ue-Gray  and  D a r k  Gray  P r ce l a i neous  G r ay - B r own C h a l ce dony 
S tudy  Area S H e  Nodu l a r C h e r t Nodu l ar Che r t  T a n  C H e r t  H o t t  1 ed C h e r t C r e a •  C h e r t C h e r t ve ; n  Q u a r t z  

B andy C reek 4 0 S T 6 7  2 3  1 5  2 3 
U p l and  40ST68  5 4 

4 0 S T 6 9  3 1 
40ST70  6 4 2  6 2 5  5 9  1 00 2 1  1 0  3 0  
40ST7 1 3 0  5 3  1 3  4 1 1 5 
4 0 S T 7 2  1 7  1 2  1 1 3 
40ST73  8 3 9  7 3 0  7 3 1 0  4 
40ST7 4 3 1  3 9  3 6 2 5 
40ST75  4 9 2 
4 0 S T 7 6  5 2 2  1 6 4  3 1 6  7 2 6 
4 0 S T 7 7  5 2  1 6  4 7 2 2 
4 0 S T 7 8  7 8 1 3 1 
40ST 7 9  7 8 6  6 8 2  4 2  2 5  27  5 5 2  
4 0ST80  2 2 1  1 8 8 3 4  5 1  1 0 .  2 1 3  
40ST8 1 3 9  4 5 2 2 
4 0 S T 8 2  4 1 

Bandy  Creek 40ST 1 5 2 7 8  7 7 2 5  
Gorges 4 0 S T 1 5 5 2 7  • 1 

40ST 1 6 1  1 2 1  2 2  3 6  2 8  1 8 
40ST 1 6 4 1 3 5 6 5  5 3 

N 40ST 1 6 5 1 9 8 1 4 9  1 2  1 
� 
w CARP 4 0H050  3 

Up l ands 4 0H05 1 2 1 
40HOS2  2 9 9  9 9  2 0  2 0  2 1 7  8 
4 0HOS3  2 1 
4 0 H0 5 4  6 4 2 1 1 
40H055  2 7 6  1 3 3 1 4  3 4  4 6 7 
40H05 6 2 3 6  9 8  1 7  3 5  5 4 8 
40H057  2 6  1 0  1 6 3 1 
4 0 H 0 5 8  1 3  4 
40H05 9  7 5  2 4  2 2 3 
4 0H060  1 4  3 4 
4 0H06 1 3 
40H062  4 3 
4 0H06 3 1 1  6 
4 0H070  3 1 
4 0H07 1 5 3 
4 0 H 0 1 2  8 3 
40H073  3 3 
40H0 7 4  6 s 
40H075  3 1 
40H076  3 2 
40H077  2 4  1 5  1 
40H078  3 1 5 
4 0 H0 7 9  1 1 2 

T o t a  1 s -4813 -3217 -296 -361 1 0 1  5 5  1 8 2 



Tab  1 e B .  1 8 .  C on t i n u e d  

Var i ous  O t h e r /  L t . B l ue -G r ay B l u e - B l ack  Row 
S t u dy Area S h e Oo l f t i c  Cher t Un i den t i f i a b l e  Quar t z i te S a n d s tone  Spec k e l ed C h e r t  Nodu l ar C h e r t  To t a l s  

Bandy  Creek 4 0ST6 7 1 4 5  
Up l and 4 0 S T 6 8  1 0  

4 0 S T 6 9  1 5 
40ST70  3 3 3 7 1 5 0 3  
4 0 S T 7 1 1 07 
4 0S T 7 2  1 3 5  
40ST7 3 2 1 4 1 60 0  
4 0 S T 7 4  2 3 3 9 4  
4 0 S T 7 5  1 5  
4 0 S T 7 6  2 7 2 2  
4 0 S T 7 7  8 3  
4 0 S T 7 8  2 0  
4 0S T 7 9  1 4 6  5 1 6 7 1  
40ST80  2 4 5 2 5  
4 0S T 8 1 5 2  
4 0S T 8 2  5 

B andy Creek 40ST 1 5 2 1 1 7  
Gorges 40ST 1 5 5 3 2  

4 0ST 1 6 1  3 2 1 9 
4 0ST 1 6 4 1 3 2 1 2  

N 40ST 1 6 5 1 0  3 7 1  
� 
� CARP 4 0H050  5 

Up l ands 4 0H05 1 3 
4 0 H0 5 2  1 7  3 ., 1 1  5 0 3  
4 0H053  1 1 5 
40H0 5 4  1 4  

40H055  1 1 2 3 4 8 1  
4 0H056  1 1 1 2 1 1 4 1 0  
40H0 5 7  1 1 4 9  
4 0H0 5 8  1 7  
4 0H05 9  1 1 1 08 
4 0H060  2 1  
40H0 6 1 6 
40H062  1 8 
40H063  1 7  
40H070  4 
40H0 7 1  8 

40H072  1 2  
40H073  1 8 
4 0H07 4 1 1  
40H075  4 
40H076  5 
4 0H077  1 3 1 4 6  
40H078  1 1 0  
40H079  4 

To t a l s  -:; 98 4 
-,s 3 9  -,, 9 2 0 2  



T a ble 8.1 9. R aw Mate r ; a 1  Bre akdown of Gene r al Type G rou ps b y  Stu dy  Are a. 
--

Uppe r  Fort Othe r Qua rtz/ Row 
Study Area  M iss ; ss ; p p i an P ayne Che rt Chalcedony Totals 

B andy C reek 5776 395 1 92 1 2 1 6484 
U pland 89. 1 % 6. 1 % 3.0% 1 .9% 1 00.0% 

B andy C reek 806 90 2 2  3 3  95 1 
Gorges 84. 8 %  9 .5 %  2.3 % 3.5% 1 00.0% 

CARP  1 45 1  1 72 1 00 2 8  1 75 1  
N U plands 8 2.9% 9.8% 5.7% 1 .6% 1 00.0% .,:.. 
(1't 

----- -----
Totals 803 3 657 3 1 4  1 8 2 9 1 86 

8 7 . 4% 7.2 %  3.4% 2.0, 1 00.0, 



Tab l e  e . 2 0 .  R a w  H a t e r f a l  B r e a k d own o f  G e n e r a l  Type Groups  b y  S i t e .  

Upper F o r t  O t h e r  Qu a r t z /  
S t udy Area  S i t e M i s s i s s i pp h n  Payne C h e r t C h a l cedony Tota  l s  

Bandy Creek 4 0 S T 6 7  3 8  5 2 4 5  
U p  l and 4 0 S T 6 8  9 1 1 0  

4 0 S T 6 9  4 1 5 
4 0 S T 7 0  1 2 6 7  1 5 9 4 4  3 0  1 5 00 
4 0 S T 7 1  8 3  1 7  2 5 1 07 
4 0 S T 7 2  2 9  2 3 3 4  
4 0 S T 7 3  1 5 6 9  1 0  1 6  4 1 5 9 9  
4 0 S T 7 4  'J O  9 7 5 9 1  
4 0 S T 7 5  1 3  2 1 5  
4 0 S T 7 6  6 8 6  1 9  1 1  6 7 2 2  
4 0 S T 7 7  6 8  1 1  2 2 8 3  
4 0 S T 7 8  1 5  4 1 2 0  
4 0 S T 7 9  1 4 6 8  6 7  8 4  5 2  1 6 7 1  
4 0 S T 8 0  4 0 9  8 5  1 8  1 3  5 2 5  
4 0S T 8 1 u 7 2 5 2  
4 0 S T 8 2  5 5 

Bandy Creek 4 0 S T 1 5 2  8 5  7 2 5  1 1 7 
Gorges 4 0 S T 1 5 5  3 1  1 3 2  

4 0 S T 1 6 1  1 4 3 6 4  4 8 2 1 9  
4 0 S T 1 6 4 2 0 0 5 7 2 1 2  
4 0 S T 1 6 5 3 4 7  1 3  1 1  3 7 1 

N 
A CARP 4 0 H 0 5 0  3 2 5 
en Up l ands  4 0 H0 5 1  3 3 

4 0 H 0 5 2 3 9 8  4 0  5 4  8 500 
4 0 M0 5 3  3 2 5 
4 0 H0 5 4  1 0 3 1 1 4  
4 0 H 0 5 5  4 0 9  4 8  1 4  7 4 7 8  
4 0 H 0 5 6  3 3 4  5 2  1 3  8 407 
4 0 H 0 5 7  3 6  7 6 4 9  
4 0 M 0 5 8  1 '1  1 7  
4 0 H 0 5 9 9 9  2 4 3 1 0 8 
4 0 M 0 6 0  1 '1  4 2 1  
4 0 H06 1 4 1 1 6 
4 0 H 0 6 2  4 3 7 
4 0 M 0 6 3 1 '1  1 7  
4 0 H 0 7 0  4 4 
4 0 H 0 7 1 8 8 
4 0MO 'J 2  1 1  1 1 2  
4 0 M 0 7 3  6 , 1 8 
4 0 M0 7 4  1 1  1 1  
4 0 H 0 7 5  4 4 
4 0 H 0 7 6 5 5 
4 0 H 0 7 7  3 9  2 5 4 6  
4 0 M 0 7 8  4 5 9 
4 0 H 0 7 9  2 2 4 

.. 

Tota  l s  -ioio -657 3 1 4  1 8 2  -9183 



N 
� 
� 

T ab l e  8. 2 1 . R e s u l t s  o f  K o l m o g o r o v - S m i r n o v  Two- s a m p l e  T e s t s  f o r  Com p a r i s o n  
o f  L i t h i c  R aw M a t e r i a l  f o r  t h e  S t udy  A r e a s . 

S t u dy Ar e a s  
Comp a r i s o n s  

B a n d y  C r eek  Up l a n d  
w i t h 

B a n d y  C r eek  Gorge  

B a ndy  C r eek  Gorge  
w i t h 

CAR P Up l and  

B a n dy C r eek  Up l a n d  
w i t h 

CARP  Up l a nd  

T e s t  
V a l u e o f  D 

0 . 0 4 3  

0.0 1 9  

0 . 0 6 2  

2 - T a i l ed 
C r i t i c a l  V a l u e o f  o 

( a l p h a = 0.0 1 ) 

0 . 0 5 7  

0 . 0 5 7  

0 . 0 4 4  

S i g n i f i c a n c e  

N o t  S i g n i f i c a n t *  

N o t  S i g n i f i c a n t * 

S i gn i f i c a n t ** 

* N o t e : Samp l e s c o u l d  h ave  p r obab l y  b e e n  d r awn  f r om  t h e  s a me  p o p u l a t i on .  
** N o t e : Samp l e s p r o b a b l y  cou l dn ' t  h ave  b e e n  d r awn  f r o m  t h e s ame  p o p u l a t i on. 



' N 
� 

T a b l e  8 . 2 2. Med i a n P o l i sh An a l y s i s  o f  S t u d y  Ar e a s  b y  R a w 
M a t e r i a l  T ype G r o ups a s  P e r c en t a g e s . 

S t u dy A r e a  

Ban d y  C r eek  
Uplan d  

B a n d y  C r eek  
G o r ges 

C AR P Up l an d  

C o l u m n  
E f f e c ts 

Uppe r 
M h s . 

5. 8 2 5  

0 . 0 0 0  

-1.13 8 

7 7 . 7 8 8  

Che r t  Type G r o ups 

F o r t  
P ay n e  

-1.8 7 5  

0.0 0 0  

1. 0 6 3  

2 . 48 8 

O the r 
Che r t  

0.0 0 0  

- 2.2 2 5  

1. 9 3  7 

- 2 . 48 8  

Q u a r t z  
/Cha 1 .  

0.0 0 0  

4.0 0 0  

- 1 . 0 6 3  

- 3 .5 8 8  

R ow 
E f f ec t s  

- 0.7 6 2  

0 . 7 6 2  

0 . 0 0 0  



T a b l e  B . 2 3 .  Deb i t ag e  B r e ak down b y  S i z e .  

S t u dy A r e a  1 /4 11 3 / 8 "  1 / 2 II 5 / 8 11 3 / 4 "  7/8 11 1 II 1 1 /8 " . 1 1 /4  II 

B a ndy Creek 2 4 3  1 7 2 5  1 7 7 3  1 0 6 7  6 2 5  3 8 3  1 8 2 1 1 4  5 4  
Up l and  3 . 9' 2 7 . 7' 2 8 . 5 t 1 7 . 2' 1 0 .  1 '  6 . 2' 2 . 9' 1 . 8t  . 9 ' 

B a ndy Creek 3 8  2 5 9  2 4 0  1 5 1  7 6  4 0  3 7  2 0  1 2 
Gorges  4 . 3 ' 2 9 .· 5'  · 2 7 . 3 ' 1 7 . 2' 8 . 7 ' 4 . 6 ' 4 . 2' 2 . 3' 1 . 4 ' 

CARP 6 2 U  3 8 4  3 5 0  2 4 4  1 7 8 93 4 3  2 8  
Up l ands . 4 ' 1 5 . 3 ' 2 4 . 1 ' 2 2 . 0, 1 5 . 3 ' 1 1 .  2 '  5 . 8' 2 . 7 ' 1 . 8 ' 

To t a  l s  -287 2228 2397 1568 -945 6 0 1  -312 1 7 7  9 4  

3 . 3' 2 5 . 6 ' 2 7 . 6 ' 1 8 . o, 1 0 . 9 ' 6 . 9 ' 3 . 6' 2 . 0, 1 . 1 ' 

No t e : There were  no  a r t i f a c t s  recor ded i n  t h i s  t ab l e  for  s i ze s  sma l l er t h a n  1 /4 i nc h . 

Study Area 1 3 / 8 "  1 1 / 2 "  · 1 5 / 8 "  1 3 / 4 " 1 7 / 8 " Tot a l s  

Bandy C reek 2 1  1 4  8 7 2 6 2 1 8  
Up l and . 3' . 2, . 1 ' • 1 '  .o, 1 00 . 0, 

Bandy Creek 2 2 0 1 0 8 7 8  
Gorges . u  . n  . o, . 1 , . o, 1 00 . 0, 

CAR P 1 5  3 2 2 2 1 6 9 4  
Up l ands . 9' . 2, . 1 , . 1 ' . 1 , 1 00 . 0, 

--,o ---4 
------

Tota  1 s 3 8  1 9  1 0  8 6 9 0  
. 4 ' . 2, . 1 , . 1 , . o, 1 00 . 0, 



T a b l e  e . 2 • .  S i z e B r e a kd own o f  Oeb i t age by S i t e ,  

ftttdy -At"-ea 'Si'1"e , ,, .. 3 / 8 "  1 / 2 "  5 / 8 "  3 / ' "  7 /8 "  t "  1 1 /8 "  1 t / 4 "  1 3 / 8 "  1 1 / 2 "  1 5 / 8 "  l 3 / ' "  1 1 /8 " AON Tot• l s  

9MNty erett ·�ff, 3 1 5  1 2  6 2 2 1 • 1  
Up l an d  • o S T 6 8  2 2 3 1 1 9 

• o s T 6 9  2 1 2 s 
• os n o  1 6  2 U  • o e  2 9 1  1 7 6 1 1 2 46 • o  2 0  8 s 4 2 1 U 2 3  
• os r 1 1  1 6  2 ,  2 3  1 3  1 0  6 1 2 1 0 1  
, o s n 2  6 • • 1 • 1 2 2 8  
, o s n 3  5 2  3 ' 9  U 1  2 7 3  1 9 8 1 1 7 6 2  3 9  1 3  3 5 2 2 1 5 4 6  
, o s r u  9 1 6  1 3  6 1 5  1 0  2 1 2 1 7 5  
, o s n s  2 2 • 1 3 1 l u 
• o s n 6  1 0  2 1 1  208  1 3 0 1 '  3 9  2 1  9 1 1 1 2 1 7 1 '  
, o s r n  1 3  u 1 3  1 3  T 2 3 1 1 6 7  
, o s n e  3 2 3 • 1 2 1 1 6  
, o s n 9  1 2 7 5 6 7  ' 7 5  2 3 9  1 06 5 2  3 1  1 0  5 3 1 1 6 1 6  
A0ST80 3 '  2 3 3  1 4 3 5 7  2 2  1 0  • 1 2 5 0 6  
, o s r e 1  1 8 1 7  9 • 5 • 1 A9  
A0S T 8 2  2 1 1 1 s 

Bandy Creek A0ST 1 5 2  2 5  3 3  1 9  1 8  • 3 1 1 0 3 
Gorges  A0ST 1 5 5  1 1  1 8 1 3 30 

40ST 1 6 1  ' 9  u 2 7  2 9  9 6 9 3 2 1 1 9 9 
410ST 1 6 ' 5 60 53 39 1 2  1 8  • • 1 1 9 6 
A0ST 1 6 5 8 1 06 9 7  5 9  3 '  1 5  1 0  8 . .. 1 3 ' 2  

I') CARP A OH050 1 1 1 1 1 5 
(.11 Up l ands  4'0H05 1 1 1 1 3 
0 410H0 5 2  3 73 u 1 0 4 8 1  ' 6  3 0  8 6 2 1 u ,  

AOH053 1 1 1 3 
A OH05•  2 2 3 1 1 1 1 1 1  
4'0H055 3 63 1 1 5  1 0 2 6 5  ' 2  1 8  1 3  1 1  2 1 u s  
410H05 6 67  1 1 5 7 2  5 2  3 6  1 8  ' 2 5 1 1 3 7 6  
410H0 5 7  • ' 1 3  6 2 • 2 1 2 . ,  
A OH058 1 1 • 1 2 2 1 1 1 u 
410H059 1 5  2 4  2 2  1 0  2 2  • 2 1 1 00 
40M060 ' 1 2 3 ' 3 1 2 1  
AOH0 6 1  1 1 1 2 5 
410M0 6 2  1 1 3 5 
4 0H063 5 3 3 3 1 1 5  
A OH010 1 1 1 1 • 
AOH0 7 1  1 1 1 1 3 1 

40M072  1 2 2 2 2 1 2 1 2  
A OM07 3  2 1 1 2 1 1 8 
A OH014  3 1 2 2 8 
4 0M0 7 5  2 2 
4 0H076  1 3 1 5 
A O H0 1 1  5 1 3  6 9 5 2 3 1 4 4  

40H078 1 2 2 1 2 1 9 
4 0H079 1 1 1 1 ' 

Tota l s  -2i1 -2226 -iiii -,si1 9 5 1  -607 -iii -,,, -ii 3 8  2 0  1 1  --. • -.. ,, 
Note s There were no a r t i facts  r ecorded for s i zes sa a l l er t h a n  1 / 8 i nch . 



Tab l e  B . 2 5 .  Resu l ts of K o l mogorov-sa ; r nov Two-samp l e  Tes t s  for  Comp a r i son  
of  F l ake S i ze for the  S t udy  Areas . 

2 - Ta i l ed 
S t udy  Areas  Tes t Cr i t i c a l  Va l ue o f  0 
Compa r i sons  Va l ue of  D ( a l pha = 0 . 0 1 ) S i gn i f i cance 

Bandy  C reek Up l and  
w i t h 0 . 0 1 5 0 . 03 6  N o t  S i gn i f i c an t*  

Bandy  C reek Gorges 

Bandy  c reek Gorges 
w i t h  0 . 2 1 5  0 . 068  S i gn i f i ca n t ** 

CARP Up l and  

Bandy C reek Up l a nd  
w i t h  0 . 2 0 2  0 . 0 4 6  S i gn i f i c an t ** 

CARP Up l and  

Bandy  C reek Up l a nd  
( Su r f ace Saap l es )  0 . 1 7 6 0 . 06 6  S i gn i f i c an t ** 

w i t h 
Bandy  C reek Gorges  

Bandy  C r eek Up l and  
( Su r f ace Saap l es ) 0 . 03 9  0 . 05 5  Not  S i gn i f i c a n t *  

w i t h  
CARP Up l and  

Bandy  C reek Up l and  
( Su r f ace Saap l es )  

w i t h  0 . 2 0 o . ou S i gn i f i c an t ** 
Bandy  Cr eek Up l and  

( Sub - s u r f ace Samp l e� )  

Bandy  C reek Up l and  
( Su r f ace Saap l es )  

w i t h  0 . 1 6 3 0 . 0 4 2  S i gn i f i c a n t** 
Bandy  C reek Up l and  

( A l l Saap l es ) 

Bandy  Creek  Up l and  
( Su b - s u r f ace Samp l es )  0 . 1 7 6 0 . 06 6  S i gn i f i ca n t ** 

w i t h  
Bandy  C reek Gorges  

Bandy  C reek Up l and  
( Su b - s u r f ace Samp l es )  0 . 2 8 2  0 . 048  S i gn i f i ca n t** 

w i th 
CARP Up l and  

Bandy  C reek Up l and  
( Sub-su r f ace Saap l es )  

w i t h  0 . 080  0 . 046  S i gn i f i ca n t** 
Bandy  c reek Up l and  

( A l l Saap l es )  

* Note : Samp l es cou l d  h ave  p robab l y  been d rawn f ro• t h e  s ame popu l a t i on .  
** Note : Samp l es probab l y  cou l dn ' t  have been d r awn f rom t he  same popu l a t i on .  

2 5 1 



I\) 
c.n 
I\) 

Table B.26. Mod i f i ed  Deb i t a g e  Pa r a d i gm fo r Wh ole Deb i t age  
> 1 / 4 Inch fr om Bandy Upland S t u dy Ar e a  fo r 
Su rfa c e  and S u b -su rfa c e  S amples C omb i ned. 

Pla tfor m  S u rfa c e  

C o r t ex 
C ove r ed o bs. 

exp. 

Pl�in o bs. 

exp. 

Po int  Pla in/ 
Peaked/  Mu  1 t  i - o bs. 

F ac e ted  
exp. 

> 6 6  ! 

7 * 

3.60 

1 7  * 

1 1  • 63 

1 0  

1 8. 7 7 

Per c ent  C o r t ex 

� 

33 * 

1 6.93 

59 * 

54.7 4 

6 8  

8 8 . 32 

* Ind i c a t es posi tive r ela t i onsh i p. 

None 

2 0  

39.4 7 

1 1 8 

1 2 7.62 

235 * 

2 05. 9 1 



N 

0, 

(.) 

T a b l e  B. 2 7 . Mod i f i ed O e bit age  P a r ad i g m  for Whole D e bit age  
> 1 / 4  Inch f rom Bandy Upland S t udy Ar e a  for 
Su r f ace S amples Only. 

Pla t for m S u r f ace 

Cor t ex 
Cover ed 

Plain 

Po i nt Pla in/ 
P e aked/ Mult i 

F ac e t ed 

> 6 6 } 

obs. 5 * 

exp. 2.0 9  

obs . 6 * 

exp. 4 . 9 8 . 

obs. 

exp. 

4 

7 .9 3  

P e r cent Cor t ex 

< 6 6% 

14 * 

10. 46 

2 6  * 

2 4 . 8 8  

3 5  

3 3 .66 

* Ind i ca t es pos i t i ve r ela t ionshi p. 

None 

10 

16. 45 

3 7  

3 9.14 

71 * 

62 .40 



T a b l e  8. 2 8. Modified O e bit age  Pa r a dig m for Who l e O e bit a g e  
> 1 / 4 I nch f rom Bandy Up l and S tudy A r e a  for 
S u b - su r f a c e  S amp l e s  On l y. 

P l a t form S u r f ace 

Cor tex  
Cove red ob s .  

exp. 

P l ain ob s . 

exp. 

Po int P l ain/ 
Pe aked/ Mu l t i - ob s.  

F ac e t ed 
e xp. 

> 6 6  1 

2 * 
1 . 6 2  

1 1  * 

6 .2 8  

6 

1 0 . 2 3 

Pe r c ent  Cor t e x  

< 6 6% 

1 9  * 

7.7 5 

3 3  * 

3 0. 1 6  

3 3  

4 9 . 1 1  

* Ind i c a t e s  pos i t i ve r e l a t i onship. 

None 

1 0  

2 2 . 94 

8 1  

8 9. 1 2 

1 6 4 * 

1 45. 2 9 



N 
<.n 
<.n 

T a b l e  8. 2 9 . Mod ; f ; ed O e b ; t a g e  P a r a d ; gm f o r  Wh o l e  O e b ; t a g e  
> 1/ 4 I nch f r om Ban d y  G o r g es S t u d y  Ar e a. 

P l a t fo r m  S u r f ace  

Co r t ex 
Covered  

Plain 

P o f ot P l a f o/ 
P e aked/  Mu 1 t  i 

F ace  ted  

> 6 6 } 

obs. 4 * 

exp. 3 . 0 3 

obs. 7 * 

exp. 4.80 

o bs. 14 

exp. 17. 44 

P e r c e nt Co rtex 

.ill! 

2 3  * 

13.0 0 

20 

20.58 

6 7  

74. 73 

* Indic ates positive r e l ationship. 

� 

17 

2 7 . 2 9 

4 1  

43 .2 1 

168 * 

15 6 . 9 3  



. N 
U1 
a, 

T a b l e  8 . 30. Modified Debita ge Pa r a digm for Who l e  Debit a ge 
> 1 / 4 Inch f rom C ARP Up l ands Study Are a . 

P l atform Surf a ce 

Cortex 
Cove red 

P l ain 

Point P l a in/ 
Peaked/ M u l ti

f aceted 

> 6 6  l 

obs. 1 2  * 
exp . 4.9 8 

obs . 8 * 

exp. 7 .  3 2 

obs. 4 

exp. 1 1 . 7 0 

Pe r cent Cortex 

< 6 6\ 

32 * 

2 2 . 4 2 

37 * 

32.9 4 

39 

5 2 .64 

* Indic a tes positive re l a tionship . 

None 

2 2  

38 . 6 2 

5 2  

5 6 . 7 4 

1 1 2  * 

9 0.6 6 



Tab l e  B , 3 1 . Who l e  Oeb i t age  > 1 / 4 I n ch C r o s s tabu l a ted  by Type and  S tudy Area , 

S t udy Area  

B andy  Creek  Bandy  C r eek B andy  Creek 
Deb ; t age Up l and  Area  Up l a nd  Area  Up  l and  Area  CARP  Bandy  Creek  

Type  ( A l  1 Saap l e s )  ( Su r f ace  On l y )  ( Sub - s u r f ac e  On l y )  U p  l an d  Area  Gorge Area  

084  7 5 2 1 2  4 

( > 6 6 , dorsa l 
cor tex w i th 1 ' 2 ' ' 4 ' 1 ' 
cortex covered 
p l a t f or m )  

OBS  3 3  1 4  1 9 3 2  2 3  

( �6 6 , dor s a l 
cor tex  w i t h 6 ' 7 ' 5 ' 1 0 ' 6 ' 
cor tex  covered  
p l a t f or m ) 

086  20  1 0  1 0  2 2  1 1  

( No dor s a l 
c o r t ex w i t h  4 ' 6 ' 3 ' 7 ' 5 ' 
cortex  covered  
p l a t f orm ) 

0 8 7  1 7  6 1 1  8 7 

( > 6 6 , dor s a l  
cortex  wi t h  3 ' 3 ' 3 ' 3 ' 2 ' 
p l a i n  p l a t fora ) 

D 8 8  59  26  33 3 1  20  

(,.!66 , dors a l  
cortex w i th 1 0 ' 1 3  ' 9 ' 1 2 ' 6 ' 
p l a i n p l a t f ora ) 

08 9 1 1 8 3 7  8 1  5 2  4 1  

{ No dor s a l 
cortex w i t h  2 1  ' 1 8 ' 2 3 ' 1 6 ' 1 , ' 
p l a i n  p l a t f orm ) 

08 1 0  1 0  4 6 4 1 4  

( > 66  , dor s a  1 
cortex  w i t h 
po i n t  p l a i n/ 2 ' 2 ' 2 ' - 1 ' 4 ' 
p eaked/au l t i -
f aceted p l a t form ) 

08 1 1  6 8  35  3 3  3 9  6'7 

( < 6 6 , d o r s a l  
cortex  w i th 
po i n t  p l a i n /  1 2  ' 1 7 ' 9 ' 1 2 ' 1 9  ' 

peaked/mu l t i -
f ac e t ed p l a t form ) 

08 1 2  2 3 5  7 1  1 6 4 1 1 2  1 6 8 

( No dor s a l 
cor t ex w i t h 
po i n t  p l a i n/ 4 1  ' 3 4 ' 4 6 ' 3 5 ' 4 7 ' 
peaked /mu l t i -
f ac e t e d  p l a t form ) 

2 5 7  



N 
(71 
0) 

T a b l e  8.3 2 . Med ; a n Po l ; sh o f  Deb ; t a g e  Pa r a d ; g m f o r  Wh o l e  
Deb i t ag e  > 1 / 4 I n ch f r o m  Ba n d y  Up l a n d  S t u d y  A r e a  
f o r  Sur f a c e  a n d  S u b- s u r f ac e  S a mp l e s  C o m bin e d. 

P l a t fo r m  s u r f a ce  

C o r tex 
Cove r ed  

P l a ; n  

Po ; n t P l a i n / 
Pe aked/  Mu l ti-

Face t ed 

C o l umn  
E f f ec t s  

> 6 6 }. 

1 6.0 0 0  

0.0 0 0  

- 1 6.0 0 0  

- 4 2.0 0 0  

Pe r c e n t C o r t ex 

< 6 6 % N o n e  

0.0 0 0  - 7 2.0 0 0  

0.0 0 0  0. 0 0 0  

0.00 0  1 08.0 0 0  

0.0 0 0  59.0 0 

R o w  
E f f e c t s  

- 2 6 . 0 0 0  

0.0 0 0  

9.0 00  



N 
01 
co 

T a ble B . 3 3. Media n Polish o f  Debit a ge Pa r a digm f o r  Whole 
Oeb i t age > 1 / 4 Inch f r om Ba n d y  Upla n d  S tudy Are a 
for  Sur f ace S amples O nly. 

Pla t fo rm Sur f ace 

Cor tex 
Covered 

Pla i n  

Poin t Pla i n / 
Pe aked/  Mu 1 t  i -

F ace ted 

Column 
E f fects 

> 6 6 ! 

1 1 . 0 0 0  

0 . 0 0 0  

- 1 1 . 0 0 0  

- 2 0 . 0 0 0  

Pe rcen t Co r tex 

< 6 6 %  No ne 

0 . 0 0 0  - 1 5 . 0 0 0  

0 . 0 0 0  0 . 0 0 0  

0 . 0 0 0  2 5 . 0 0 0  

0 . 0 0 0  1 1 .  0 0  

R ow 
E f fec t s  

- 1 2 . 0 0 0  

0 . 0 0 0  

9 . 0 0 0  



N 
Ol 
0 

\ 

T a b l e  B . 3 4 . Med i a n P o l i s h o f  D e b i t a g e  P a r a d i g m f o r  W h o l e  
Deb i t a g e  > 1 / 4 I n c h  f r o m  B a n d y  Up l a n d  S t u d y  A r e a  
f o r  S u b - s u r f a c e  S a mp l e s O n l y. 

P l a t f o r m  S u r f a c e  

C o r t ex 
Cove r e d  

P l a i n 

P o i n t P l a i n / 
P e aked/  Mu l t i -

F a c e ted  

C o l u mn 
E f fe c t s  

> 6 6  l 

5.0 0 0  

0 . 0 0 0  

- 5.0 0 0  

- 22 . 0 0 0  

P e r c e n t C o r t e x  

� N o n e  

0.0 0 0  - 5 7.0 0 0  

0 . 0 0 0  0.0 0 0  

0.0 0 0  8 3.0 0 0  

0.0 0 0  48. 0 0  

Row 
E f f e c t s  

- 14.0 0 0  

0.0 0 0  

0.0 0 0  



N 
en -

T a b l e  8. 35. Med ; an Pol i s h  of Oeb i ta ge Pa r ad i gm fo r Whole 
Deb ita ge > 1 / 4 I nc h  f rom Ban d y  G o r ge s  Study Are a . 

Platf o r m  Surfa ce 

C o rtex 
C overed 

Pla i n  

Po i nt Pla in/ 
Peaked/  Multi -

F aceted 

C olumn 
E f fects 

> 6 6 } 

0. 0 0 0  

0. 0 0 0  

- 4 0 . 0 0 0  

- 1 3 . 0 0 0  

Percent C o rtex 

< 6 6% None 

0 . 0 0 0  - 2 1 . 0 0 0  

0 . 0 0 0  0 . 0 0 0  

0 . 0 0 0  80. 0 0 0  

0 . 0 0 0  2 1 . 0 0 

Row 
Effects 

- 3 . 0 0 0  

0 . 00 0  

4 7.0 0 0  



N 
O') 

N 

T a ble 8.36. Median Pol i s h  o f  Oeb i t age Pa r ad i gm f o r  Whole 
Oeb itage  > 1 / 4 I n c h  f r om C ARP Upla n d s  S tu dy Are a. 

Pla t fo rm Su r f ace 

C o r tex 
C overed 

Pla i n  

Poin t Plain/ 
Pe ake d /  Multi -

F a ce ted 

C olumn 
E f fec t s  

> 6 6  ! 

9. 0 0 0  

0 . 0 0 0  

-6. 0 0 0  

- 2 9. 0 0 0  

Per ce n t  C o r tex 

< 6 6% N o ne 

0. 0 0 0  -25 . 0 0 0  

0. 0 0 0  0 . 0 0 0  

0 . 00 0  5 8 . 0 0 0  

0 . 00 0  1 5. 0 0 

R ow 
E f fec t s  

-5 . 0 0 0  

0.0 0 0  

2 . 0 0 0  



Tab l e  B . 3 7 , 

S t udy Area  

Bandy Creek 
Up l and 

Bandy Creek 
Gorges 

CARP  
Up  l a nds 

Tota l s  

Study Area 

Bandy c,:eek 
Up l and 

Bandy Creek 
Gorges 

CARP 
Up l ands 

Tot a l s  

P rojec t i l e/Kn i f e T ypes  b y  S t udy Area . 

1 2 

2 9  1 
10 . 1 ' 2 . 0; 

1 0  1 
so . o, s . o, 

3 0  3 
6 2 . U  6 . 3' 

--ig 5 

63 . 3' , . n  

2 0  2 1  

1 
2 . u  

1 1 
s . o, s . o, 

---
1 2 

. n  1 . a, 

3 4 

1 
2 . , , 

1 
s . o, 

1 1 
. 9, . n  

2 3  2, 

1 3 
2 . n  6 . 3, 

--- ---
1 3 

. 9, 2 . 8' 

Types 

7 8 

1 
2 . , , 

1 
s . o, 

1 1 
. n  . 9, 

26  2 1  

1 
2 . ,, 

1 
2 . 1 ' 

--- ---
1 1 . n  . n  

g 1 0  1 1  1 3  u 

1 
2 . , , 

1 1 2 
s . o, s . o, 1 0 . 0, 

2 • 1 , . n  8 . 3 , 2 .  1 ,  

1 3 1 6 1 
. n  2 . 8' . 9' 5 , 5 ' . 9' 

Row 
2 8  29  3 0  3 1  ,o Tota l  

1 3 2 , 1  
2 . u  1 . 3 ' , . n  1 00 . 0, 

1 2 0  
s . o, 1 00 . 0, 

1 1 1 ' 8  

2 .  1 ' 2 . n  2 . 1 ' 1 00 . 0, 

1 --. --i 1 
--i --,oi . n  3 . 1' 1. 8' . n  1. 8' 1 00 . 0, 



T a b l e  0 . 3 8 .  P rojec t i l e Po t n t /Kn t f e T ypes b y  s ; t e .  -

Study  A r e a  S H e  1 2 3 • 7 8 9 1 0  -----
Bandy C r eek • oST67  
Up l and • os T & e  

• o S T 6 9  
•osno • 1 
• osn 1 
• o S T 7 2  1 
• o S T 7 3  3 1 1 
USTU 2 
• o s n s  
U ST 7 6  2 
• osnT 3 1 
• osna 1 
• oST79 5 
•osrao  5 
•osre1  1 
UST82 

B andy C r eek •osr 1 u  1 
Gorges •OST 1 5 5 1 

UST 1 6 0 ? 1 
• osr 1 & 1  6 1 
•osr 1 u  1 

N •osr 1 & s 3 

O') 

,&!. CAR P 40M050 
Up l a nds  40M0 5 1  

UM0 5 2  5 1 
UM05 3 
4 0MOU 
40M055 9 1 
•OM056 T 1 1 
40MP 5 T  2 
40M058 
4 0M05 9 2 
40M060 
40M06 1 
40M062 
40M06 3 
40M070 
40MOT 1 
40MOT2 
4 0MOT3 
40MOU 1 
UMOT5 2 
40MO T 6  
40MOTT 
40MOT8 
UMO T 9  
40M080 

4 2 6  4 
4 28 4 

To t a l s  -
1 9  

--, --, -, -- , -- , -, --3 

Types 

1 1  1 3  , .  20  2 1  2 3  u 2 6  2 7  2 8  2 9  30  3 1  •o  

1 2 

1 

1 1 

1 

1 

1 
1 

1 1 
1 1 

3 1 
1 

1 1 
1 

3 1 

1 

-, --. -- , -- , --2 1 3 - , -- ,  --, --, -- 2 --1 --2 

Row  

T o t a l  

8 

2 
5 • 
2 
5 

1 
6 
5 

2 
2 
3 
9 
1 
3 

1 0  
1 
2 

1 1  
1 3  

2 

3 

1 
2 

--,oi 



N 
0) 

u, 

Tab l e  B . 3 9 . Cu l tu r a l Per i od B r e akdown o f  Ident i f i ab l e  D i agnos t i c  
Project i l e Po i n t /Kn i fe Types  by S tudy Area . 

L a t e  Wood l and/ Ear l y  Wood l and/ 
S t udy Area H i ss i ss i p i an H i  dd l e  Wood l and  Term i na l  Arche t c  

( Types 2 - 4 )  ( Types T - 1 3 )  ( Types  1 4 )  

Bandy Creek 2 2 
Up l and  20 . 0,• 2 0 . 0, 

Bandy Creek 2 5 

Oorges  20 . n  so . o, 

CARP 3 6 1 
Up l a nds  1 6 . 1 ' 33 . 3, . 5 . 6 ' 

Tota l s  1 
---,i 1 

1 8 . U  3 2  • •  , 1 . s, 

* Not e :  Percent l nden t i f i ab l e  for S tudy Area by Cu l tura l Per i od . 

M i d d l e  Archa i c/ 
Study Area Late Archa ic  Ear l y  Arch a i c  Ear l y  Arch a i c  Un i dent i f i ab l e  

( Types 2 0  - 2 1 ) ( Type 23 ) ( Types  2 4  - 3 1 ) ( Types 1 and 4 0 )  

Bandy creek 1 5 3 1  
Up hnd 1 0 . 0, so . o, 

Bandy Creek 2 1 1 0  
Oorges 20 . 0, 1 0 . 0, 

CARP 1 ' 1 30  
Up l ands  5 . 6 ' 3 8 . 9' 

Tota l s  
----i 1 

---,i 
---ii 

2 . 6'  2 . 6, 3 2  • •  , 



T ab l e  e . ,r n .  Cu l t u r a l  Pe r i od Breakdown o f  I den t i f i ab l e  D i agnos t i c Projec t i l e  Po i n t / Kn i f e Types b y  S i t e .  

l a t e  Wood l and/  E er  1 y Wood l and/ N i d d l e  Arch a i c /  
S t u d y  Area S i t e N t ss f s s t p t an N i dd l e  Wood l and Ter• i n a l  Archa i c  L a t e  Arc h a i c  E a r l y  Ar c h a i c  E ar l y Arch a i c  Un i de n t i f i ab l e  

( Types 2 - • >  ( T ypes 7 - 1 3 )  ( T ype U ) ( Types 20 - 2 1 )  ( Type 23 ) ( Types 2' -3 1 )  ( T ypes 1 and 40 ) 

1Janoy Creek A OST67  
Up l an d •osT68  

• osT69  
•osno 1 1 6 
•osn 1 
•osn2 1 1 
•osn3 2 3 
•osTu 1 1 2 
•osns 
•osn6 2 
•oST77  1 1 3 
•osna 1 
•osng 1 5 
•osTao 5 
•osTa 1 
•osTa2  

Bandy Creek • OS T 1 5 2 2 
Gorges •OST 1 5 5  1 

•OST 1 6 0 1 
•OST 1 6 1 1 1 1 6 
• OS T 1 6 4  

I\) •OST 1 6 5  
0, 
0, CARP • ONOSO 

Up l ands •oH0 5 1  
• OH05 2 1 • 5 
• OH053 
•OHOS•  
• OHOS S 1 1 9 
•oH056 1 • 1 7 
•OHPS T 2 
• OH058 
• OH059 
• ON060 
•OH06 1 
OH062 
. OH063 
•OMOTO 
•oHO T 1  
•OH072 
• OH07 3 
•OHOU 1 
•OH075 2 
• OH076 
•OHOT T 
• OH078 
•OH07 9 

• 2 6 • 
• 2a • 

To t a l s  -;-- -,,- -,-- -i--
1 -,i- -;,-



N 
a, 
--1 

T a b l e  8 . 4 1 . R e s u l ts o f  K o l mo g r ov-Sm i rnov Two - s a mp l e Tests f o r  C o m p a ris on 
of D i agno stic Pr ojec t i l e Points /Kn i ves  f o r  the . S t u dy A r e a s . 

Stu dy  A r e a s  
C o mpa risons 

B andy C reek Upl and 
with 

B andy C r eek Gorge  

B andy C reek Gorge  
with 

CARP Up l and 

B andy C r eek  Upl and 
with 

CARP Up l and 

Test 
V a l u e o f  D 

0.4 0 0  

0 . 3 4 4  

0. 0 3 3  

. 2 - T a i l ed 
C r i t i c a l Va l u e o f  ·O 

( a l ph a = 0 . 0 1 ) 

0 . 7 2 9  

0 . 6 4 2  

0 . 6 4 2  

Signific anc e 

N ot Signific ant* 

N ot Signific ant* 

N ot Signific ant* 

* Note : S ampl e s  c o u l d  h ave  pro b a b l y  b e en d r awn f r om  th e s a me  popu l at i on .  



N 
O> 
Q) 

T ab l e  B.4 2 .  Med i a n P o l i sh A n a l y s i s  o f  S t udy  A r e a s  by  P r o j ec t i l e  
Point /Knif e  Type  G r o u p s  a s  P e r c enta g e s. 

S t u dy A rea  

B a ndy  C r eek  
Up l a n d  

B a n d y  C r e e k  
Gor g e s  

C A R P  Up l a n d  

Co l u mn 
E f f ects 

P r o j e c til e P oint/  Kn i f e Type  G r o u p s  

L a t e  Wood l a n d /  Mid d l e  
Mis s i s s i p p i a n Wood l a n d  

. 5 0 0  - 1 5 . 5 0 0  

- 4 . 5 0 0  9 . 5 0 0  

0 . 0 0 0  0 . 0 0 0  

- 8 .0 0 0  8 . 0 0 0  

E a r l y  
Wood l a n d 
L a t e A r ch aic 

0 . 0 0 0  

5 . 0 0 0  

- 1 . 5 0 0  

- 1 7. 5 0 0  

M i d d l e  
- E a r l y  
A r c ah i c  

3 . 5 0 0  

- 4 1 . 5 0 0  

0 . 0 0 0  

1 9. 0 0 0  

R ow 
E f f e c t s  

0 . 0 0 0  

5 . 0 0 0  

- 2 . 5 0 0  



T a b l e  B.43. F l ake  Too l Typ e s  by S t u d y  A r e a. 

S t u dy A r e a  A B C 0 E F G H I J 

B a nd y  C r eek  3 5  4 3 1 4 2 2  4 2 

U p l a n d  1 0.5% 1 .  2% .9% .3 % 1 .  2%  6.6 %  1 .  2 %  .6% . 6 % 

B a n d y  C r eek  1 9  1 1 9 1 1 

G o r g e s  7.3 % .4 % . 4 %  3.4%  .4% .4%  

CARP  1 2  1 1 5  3 3 

U p l a n d s  4.6% .4% 5.1 %  1. 1 % 1 . 1 % 

To t a l s  -gg -i -3 -1 -, -,. · Jg -8' -g -1 
1.1 , .5 % .4 % . 2 %  .6% • 1 % 5.4% .9% . 1 , .2 % 

Row 

S t u dy A r e a  L M N 0 p Q R s T u To t a l  

B andy  C reek  8 3 1 5  1 3 2 2 1 2  3 3 3  

U p l a n d  2.4%  .9% 4.5 % .3 % .9% .6% .6 %  3.6 %  1 0 0.0% 

B a ndy  C reek  1 
1 4 2 6 2  

G o r g e s  .4% 
. 4 %  1 .5% 1 0 0.0% 

CAR P 6 2 4 1 1 1 1 1  2 6 1  

Up l a n d s  2.3% . a, 1 .5 %  .4% .4% .4 % 6.5% 1 0 0.0% 

To t a l s  fg -, -,-g -,- -,- -,. -, -1 -a -3"3" -ggg 
1 .8%  .6% 2.2 %  • 1 '  • 1 '  • 1 '  .5 % .2% .4% 3.9% 1 0 0.0% 



T ab l e  B . U .  F l ak e  Too l Types  b y  S i t e .  

S t udy Area S h e A B C 0 E F G H I J I( L H N 0 p Q R s T u R o w  T o t a l  

Bandy C r eek • OS T 6 7  1 1 1 3 

Up l and  • oST68  
•oST69 
• osno 1 1  2 1 3 8 2 1 1 • 2 1 1 2 • 0 

•osn 1 1 1 1 1 1 1 6 

• oST 7 2  1 1 2 
• oST73  1 1  6 1 2 2 3 1 2 6  

• osTu 1 2 3 
•oST 7 5  1 1 
•oST76  1 2 2 5 
OST77  2 1 1 2 6 

• osne 1 1 2 
•oST79  5 1 • 1 1 1 2 1 5  
•osTeo  3 3 1 2 g 

• osT & l  1 1 2 
• osTe2  

B andy Creek • osT 1 s 2  1 1 
Gorges •oST 1 5 5  1 1 

•osT 1 & 1  1 1 • 6 
• oST l U  1 2 1 • 

N 
• osT 1 & s  1 6  1 1 5 1 1 1 2 6  

� CARP •oHOSO 
0 Up l ands •oH0 5 1  

•oH052  5 • 2 1 1 7 2 0  
• oH053 
• oHos•  1 1 
• OH055 3 2 1 2 2 2 1 • 1 1  

• o H056  2 2 1 1 1 1 4 1 2  
• oHP57  1 1 1 3 
• oH058 1 1 2 
• oH059 3 1 • 
• oH060 
40H06 1 

• oH06 2 1 1 2 
40H06 3 

• oH070 
40H07 1 
• oH07 2 
40H07 3 

• oHOU 
•OH0 7 5  
• oH076 
•oH077 1 1 1 3 

•OH078 
• o H079  

To t a l s  -ii -. 3 -2 -5 -, u -. -i -2 15 -5 -19 1 1 1 • -2 -3 -33 -227 



N 
-..1 

T a ble 8.45. Bre akdown of Ch i ppe d Stone . Implements b y  Study Area. 

Study Are a Ut i l i zed Retouched  B H ac hl 

Bandy .creek 1 1  3 4  87 
Upland 3 8 . 9 % 1 7 .  2 %  4 3 . 9% 

Bandy Creek 3 2  2 2 0  
Gorges 59. 3 %  3 . 7% 37 . 0% 

CARP 3 4  1 6  78 
Uplands 2 6 . 6 % 1 2 . 5% 6 0 . 9% 

Tota l s  1 4 3 52 1 85 
3 1.6 % 1 3 . 7% 4 8 . 7 % 

* Note : Does not inculde Quartzite or Sandstone Art i facts. 

Totals 

1 98 
1 00 . 0 %  

6 4  
1 0 0 . 0% 

1 28 
1 00.0% 

380 
1 00 . 0 %  



T ab l e  B . 4 6 Breakdown o f  Ch i pped  S tone I mp l emen t s  by s ; te .  

S t udy  A r e a  S i t e  U t i l i z ed Retouched B i  f ac i a 1 R ow T o t a l s  

B a ndy  C reek 40ST67  2 1 1 • 
Up l and  4 0S T 6 8  1 1 

4 0 S T 6 9  
4 0S T 7 0  2 9  1 0  2 9  6 8  
40ST 7 1  2 3 1 6 
•osn2 1 1 3 5 
• O S T 7 3  1 8  7 1 1  3 6  
40ST 7 4  3 1 1  1 4  

,osns 1 1 
4 0S T 7 6  3 3 6 
•osrn • 2 8 1 4  

4 0 S T 7 8  2 2 • 
•OST79  1 1  2 1 1  2 4  

4 0S T 8 0  3 • 5 1 2  
40ST 8 1  1 1 1 3 

4 0S T 8 2 

B andy Creek  ,osr 1 s 2 1 3 • 
Gorges  ,osr 1 s 5  1 1 2 

•oST 1 6 1  2 1 1  1 3  
N ,osr 1 u  3 1 2 6 � ,osT 1 6 5 2 5  1 3 2 9  
N 

CARP  •oHOSO 
Up l a n d s  •oH05 1 

•oH0 5 2  1 1  2 2 2  3 5  
•oH053  2 2 

•oHos • 1 2 3 
•oH0 5 5  6 7 2 2  3 5  
•OH056 6 2 1 7  25  
40HP5-7 2 • 6 
•OH0 5 8  2 2 

•OH059  3 3 6 
4 0H060 
•OH0 6 1  
4 0H06 2 1 1 2 
•OH06 3 1 1 
•OH0 7 0  
40H0 7 1  1 1 
.COH0 7 2  1 1 
•oH0 7 3  1 1 
40H074  1 1 2 
40H0 7 5  2 2 
4 0M076 
.COH0 7 7  3 3 
4 0M078  
•oH079 

T o t a l s  -,.i -ii 1 8 5 -319 



N 

-a 
(.,) 

Tab l e  8 . 4 7 .  R e su l t s  o f  K olmo g o r ov- sm ; rnov Two - sample Tes t s  f o r  C ompar i s on 
o f  ch ; pped St one I mplement s  f o r  the Stud y Ar eas . 

Study Ar eas 
C ompar i sons 

Bandy C r eek  Upland 
w i th 

Bandy C r eek Gorge  

Bandy C r eek  Go r g e  
w i th 

C ARP Upland 

Bandy C r eek  Upland 
w i th 

C AR P  Upland 

T e s t  
Value o f  D 

0.2 0 4  

0.3 2 7  

0. 1 7 0  

2 - Ta i led  
C ritical Value - o f  D 

(alpha = 0.0 1 )  

0.250 

0.265 

0. 1 85 

Si gn i f i cance 

N o t  S i gn i f i cant * 

Si gn i f i cant ** 

N o t  S i gn i f i cant *  

* N o t e : Sample s cou l d  have pr o bably been d rawn f r om th e same popu l a t i on .  
** N o t e : Sampl e s  �r obably couldn't have been d rawn f r om the  same popu l at i on .  



T a b l e  B . 4 8 .  Med i a n Po l ; sh An a l y s ; s  o f  S tud y Ar e a s  b y  ch ; pped 
S t one  Imp l eme n t  T ype G r oups as Pe r c e n t a g e s. 

S t u d y  Ar e a  

Ba n d·y C r eek  
Up l a n d  

Ba n d y  C r e e k  
G o r g e s  

C ARP Up l a n d  

C o l u m n  
E f f e c t s  

Ch ipped S t o n e  Imp l eme n t  Type G r oups 

U t i l i z e d  R e t ouch e d  B H a c e s  

0 . 0 0 0  0 . 0 0 0  0 . 0 0 0  

2 7 . 0 0 0  - 6 . 0 0 0  0 . 0 0 0  

- 7 . 0 0 0  0 . 0 0 0  2 2 . 0 0 0  

0 . 0 0 0  - 2 2 . 0 0 0  5 . 0 0 0  

R ow 
E f f ec t s  

5 . 0 0 0  

- 2 . 0 0 0  

0 . 0 0 0  



T a b l e  8 . 4 9 .  P a r t i t i o ned  C h i -Squ a r e  An a l ys i s  o f  
U p l a n d  S t u dy Area.  

C h e r t  Type  G r oups  
-----------------

I mp l emen t U p p e r  F o r t  O t h e r  
C a t e g o r y  M i s s .  P a y n e  C h e r t  

Deb  i t  a g e  ob s . 5 5 9 5  3 7 3  1 7 8 

mode l . 8 9 3  . 0 6 0  . 0 2 8  

A o b s . 7 5  1 1 
( U t i l i z ed  
F l ak e s ) exp . 6 9 . 1  4 . 6  2 . 2  

B o b s . 2 8  3 2 
( R e t o u c h ed 

F l akes ) exp . 2 9 . 5  2 . 0  0 . 9  

C o b s . 6 2  1 5  9 
( F o r m a l i z ed  

B i f  a c e s ) exp . 1 1  . 1  5 . 2  2 . 3  

A , B  a n d  C o b s . 1 6 5 1 9  1 2 
comb i n e d  

e x p . 1 1 6 . 9  1 1  • 8 5 . 6  

C h i - Sq u a r e  T o t a l = 4 5 . 8 0 2 , d f = 9 , p < 0 . 0 0 1  
C h i - S g u a r e  Comb . c 1 3.2 2 5 , d f = 3 , p < 0 . 0 0 5  
C h i - S q u a r e  D i f f .  = . 3 2 . 5 7 1 , d f = 6 p < 0 . 0 0 1  

2 7 5  

B a n dy C r eek 

Q u a r t z  
/Ch a l . 

1 1  8 

.0 1 9  

1 

, .  5 

0 . 6  

1 

1 .6 

2 

3 . 1  



Tab l e  8.5 0. Partitioned Chi-Square Ana l ysis of 
Creek  Gorges St udy Area. 

Chert Type Groups 
-----------------

Imp l ement Upper Fort O t h er 
Cat egory Miss. Payne Ch ert 

Debita ge  obs. 752 8 2  2 0  

mode l . 8 4 9  . 093 .0 2 3  

A obs . 3 3  1 
(U ti lized 
F la kes ) exp . 2 8 . 9  3 . 2  0.8 

B obs. 2 
(Re tou c h ed 

F l a kes ) exp. 1 .  7 0 . 2  > 0. 1  

C obs. 1 3  5 2 
(Forma l ized 

Bifaces )  exp. 1 7 .  0 1 . 9 0.5 

A , B  and C obs. 4 8  6 2 
combined 

exp. 4 7.5 5.2 1 .  3 

Chi-Square Tota l = 1 6 . 7 3 3 , df =9 , p < 0 . 50 0  
c h ; -sg uare Comb. = 2.58 4 ,  df • 3 , p < 0 . 975 
Chi-Square Dif f. = 1 4. 1 4 8 , df = 6 , p < 0 . 050 

2 7 6  

Bandy 

Q uart z 
/Cha l . 

3 2  

. 0 3 6  

1.2 

0 .  1 

0 . 7  

0 

2 . 0  



Table 8.5 1 .  Pa rtitioned Chi-Squa re Ana l ysis of C ARP 
Uplan ds St� dy Area. 

I mplement 
C ategory 

Oebitage obs. 

model 

A obs. 
(Utilized  
Flakes) exp. 

B o bs .  
(Retouched 

Flakes )  exp. 

C obs. 
(For m alized 

Bif aces) exp. 

A , B a n d  C obs. 
c ombine d  

exp . 

Uppe r 
Miss. 

1 3 1 9  

.8 2 5  

2 7  

2 8.8 

15 

1 2 .4 

6 

1 7.3 

4 8  

5 8 . 6  

Che rt Type Groups 

Fort 
Payne 

1 5 9 

. 0 9 9  

5 

3 .5 

1 .5 

8 

2. 1 

1 3  

7.1  

Othe r 
Che rt 

9 4  

.0 5 9  

3 

2. 1 

0.9 

6 

, .  2 

9 

4 . 2  

Chi-Squa re Total = 48.7 0 0 , d f = 9 , p < 0.0 0 1 
Chi- Sgua re Comb. - 1 2.5 1 8 ,  d f =3 , p < 0.0 1 0 
Chi- Squa re Dif f .  = 3 6 . 1 8 2 , d f = 6 , p < 0.0 0 1  

2 7 7  

Qua rtz 
/ Cha 1 .  

2 7  

.0 1 7  

0. 6 

0.3 

1 

0.4 

1 

, .  2 



N 
� 
CD 

T a b l e  8. 5 2 . Pa r t i tio n e d  Ch i - S qua r e  Va l ue s  f o r  Pa i rs o f  
Imp l emen t  C a t eg ories F r om Ban d y  C r e e k  Up l a n d  A r e a . 

C hi-S qua r e  
I mp l emen t To t a l 
C a t eg o r y  ( df =6 )  

-
A a n d  B 

( U ti l ized  
F l akes a n d  6.53 * 
R e t ouc hed  

F l a k es )  

B a n d  C 
( R e t ouc hed  
F l a k es a nd  4 3 . 3 6 ** 
F o rma l iz ed 

Bif a c es )  

A a n d  C 
( U tiliz ed 
Fla k es a n d  47. 72 "'* 
F o rma l i z ed 

Bif a c es )  

* N o t S i g nific a n t 
** Sig nific a n t  

Chi- S qua r e  Chi-squa r e  
C ombin ed  Dif f e r e n c e  

( d f =3 )  ( df ==3 ) 

1 .  76 * 4. 77 * 

1 1  . 0 2  * 3 2 . 3 4  ** 

3 6 . 8 4 ** 4 . 8 7 * 



N 
� 

T a b l e  8 . 5 3 .  P a r t i t i o n e d  C h i - Sq u a r e  V a l u e s  f o r  P a i r s o f  
I mp l e m e n t C a t e g o r i e s F r o m  B a n d y  C r e e k  G o r g e s  A r e a . 

C h i - S q u a r e  
I m p l e me n t  T o t a l 
C a t e g o r y  ( d f = 6 ) 

--
A a n d  B 

( U t i l i z ed  
F l a k e s  a n d  4.41 * 
R e t o u c h ed 

F l a k e s ) 

B a n d  C 
( R e t o u c h ed 
F l a k e s  a n d  16. 3 8  ** 
F o r m a l i z ed 

B i f a c e s ) 

A a n d  C 
( U t i l i z ed  
F l a k e s  a n d  1 2.68 ** 
F o r m a l i zed  

B i f ac e s ) 

* N o t  S i g n i f i c a n t  
** S i g n i f i c a n t  

C h i - S q u a r e  C h i - s q u a r e  
C om b i n e d  D i f f e r e n c e  

( d f = 3 ) ( d f = 3 )  

4.3 9 * .0 2 * 

2.65 * 1 3.7 2 ** 

10.3 8 * 2.30 * 



N 
Q) 

T a b l e  8 . 54. P a r t ; t ; o ned ch ; - sq u a re V a l ue s  f o r  P a ; r s o f  
I mp l eme� t  C a te g o rie s F r o m  CAR P U p l a n d s  A re a. 

C h i - S q u a re 
I mp l e men t To t a l 
C a te g o r y  (d f = 6) 

--
A a n d  B 

(U t ; l hed 
F l akes  a n d  4 . 9 9 * 
Re t o u ched 

F l a ke s) 

B a n d  C 
(Re t o u ched 
F l a ke s  a n d  4 5 . 5 2 **  
F o rma l ; zed 

B i f a ces) 

A a n d  C 
( U t i l ized 
F l a ke s  a n d  4 6 . 8 9 **  
F o r m a l i zed 

Bif a ce s) 

* N o t  s ; g n ; f ; c an t 
** Sign i f i c a n t  

Chi- S q u a re Chi- s q u a re 
Comb i ned o ; f fe re n ce 

(d f = 3) (d f = 3) 

. 8 6 * 4 . 1 3  * 

2 3 . 5 9 ** 2 1 . 9 3 ** 

1 5. 3 6 ** 3 1  • 51  ** 



T a b l e  8 . 55 .  Med i a n Po l i sh An a l ysis o f  I mp l e m e n ts as F r e que n c i e s 
by  Raw  M a t e r i al f o r  Ba n d y  C r ee k  Upla n d  S tudy Ar e a . 

Che r t � G r oups 

I mp l emen t Uppe r F or t  O ther Qua r t z  Row  
C a t egory  Miss . Pay n e  Che r t  /Chal. Eff e c ts 

--
A 

(U til i zed  2 0.625 - 2.50 0  - 0.3 75 0.50 0 0.0 0 0  
Fla k es )  

B 
(R e t ouched - 25 . 875 0.0 0 0  1 . 1 25 0 . 0 0 0  - 0 . 50 0  

N F l akes )  
-

C 
(F o r m aliz ed 0.0 0 0  3 . 8 75 0.0 0 0  - 7 . 1 25 7.625 

B i  f a c e s ) 

Column ------ ----- ------ ------
Ef f e c ts 51.875 1. 0 0 0  - 1 .  1 25 - 2.0 0 0  



T a b l e  B.56 . Med i a n P o l i s h  An a l y s i s  o f  Imp l em e n t s  a s  F r e q u e n c i e s 
by Raw  M a t e r i al f o r  Ba n d y  C r eek  Go r g e s  S t u dy Ar e a. 

C h e r t Ill.! Gr o ups 

Imp l e men t U p p e r  F o r t O t h e r  Q u a r t z  Row  
C a t e g o r y  Miss. Pa y n e  C h e r t / C h al. Ef f ec t s  

-
A 

( U tiliz ed  2 2 . 2 5 0  0 .0 0 0  0.0 0 0  0.0 0 0  0 . 0 0 0  
F l a k e s) 

B 
( R e t o u c hed  - 8 .2 5 0  - 0 . 5 0 0  0 . 5 0 0 0 . 5 0 0 - 0 . 5 0 0 

N 
F l a k e s) 

(X) 
N C 

( F o r maliz ed  0.0 0 0  1.7 5 0  - 0.2 5 0  - 2 .2 5 0  2 .2 5 0  
B i  f a c e s) 

C olu mn  ------ ----- ------ ------
Ef f ec t s  10.2 5 0  0.5 0 0  - 0.5 0 0  - 0 .5 0 0  



Tab l e  B . 57. Med i a n P o l i sh An aly s i s  o f  Impleme nts a s  F reque n c i e s  
b y  R aw Ma te r h l  for C AR P  Up l a n d s  Stud y Are a . 

Che rt � Groups 

I mplement Upper F o rt Othe r Qua rtz Row 
C a tegory  M is$ . . P a y n e  Che rt /Cha l .  Ef fects 

-
A 

( Utilized 8 . 0 0 0  0 . 0 0 0  - 1 . 0 0 0  0 . 0 0 0  0 . 0 0 0  
F l a kes) 

B 
( Retouched 0 . 00 0  - 1 . 0 0 0  0 . 0 0 0  4 . 0 0 0  - 4 . 0 0 0  

N F l a kes) 

( F o rmalized - 1 4 . 5 0 0 1 . 5 0 0  0 . 5 0 0  - 0 . 5 5 0  1 . 5 0 0  
B ; fa ces) 

C olumn ------ ----- ------ ---�--
Ef fects 1 4 .  5 0 0  0 . 5 0 0  - 0 . 5 0 0  - 4 . 5 0 0  



T a b l e  8 . 58. Med i a n Po l ish An a l y sis o f  I mp l em e n t s  a s  Per c e n t a g e s  
b y  R aw M a t e rial f o r  Ba n d y  C r eek  U pla n d  S t u d y  Ar ea. 

Cher t .!Y.P..! G r o ups 

Imp l emen t U p p e r  F o r t O the r Q u a r t z  R ow 
C a t eg o r y  Mis s. Pay n e  Che r t /Chal . E f f ec t s  

-
A 

(U tiliz ed 1 3 . 1 5 0 - 6 . 0 5 0  - 3 . 0 5 0  3 . 0 5 0  - 1 . 7 5 0  
F l ak e s ) 

B 
(R e t ou ched 0 . 0 0 0  0 . 0 0 0  0 . 0 0 0  0 . 0 0 0  0 . 0 0 0  

N 
F l a k e s ) 

co 
� C 

(F o rma l iz e d  - 1 6. 1 50 5 . 4 5 0  1 . 550 -1 . 550 2. 650 
B i f a c e s) 

C olumn ------ ----- ------ ------
E f f ec t s  7 7 . 2 0 0  1 .  5 0 0  - 1 . 50 0  - 7 . 6 0 0  



T a b l e  B . 59. Med i a n Po l i sh An a l y s i s  o f  Imp l emen t s  A s  Pe r c e n t a g e s  
by  R aw M a t e r i al f o r  Ba n d y  C r e ek  G o r g e s  S t u dy A r e a . 

Chert 1™ G r oups 

Imp l emen t Uppe r F o r t Other Qua r t z  R o w  
C a t egory  M i s s. Pay n e  Che r t  / Chal. Ef f ec t s  

A 
( Utiliz ed 0 . 0 0 0  0.0 0 0  0 . 0 0 0  0.0 0 0  0.0 0 0  

F l akes ) 

B 
( R e t ouched 2.9 0 0  - 2 . 9 0 0  0.0 0 0  0.0 0 0  0 . 0 0 0  

N 
F l ak e s ) 

(X) 

U1 C 
( F o r ma l i z ed - 3 7. 1 0 0  1 7. 1 0 0  5.0 0 0  -5.0 0 0  5.0 0 0  

B i f a ces ) 

C olumn  ------ ----- ------ ------
E f f ec t s  9 5 . 6 5 0  1 . 45 0  -1 . 45 0  -1 . 45 0  



N 
Q) 
0) 

T a b l e  B. 6 0 . Med i an Po l i sh An a l y s i s  o f  I mp l emen t s  a s  Pe r c e n t a g e s  
by  R aw M a t eria l f o r  CARP U p l a n d s  S t u d y  A r e a . 

I mp l ement 
C a t e g o ry 

A 
(U tilized 
F l akes )  

B 
(R e t ouch ed 

F l a k es )  

C 
(F o r m aliz ed 

B i  f aces )  

Column 
Ef f ec ts 

U p p e r  
Miss,. 

0. 0 0 0  

2 7.2 0 0  

-6 0. 90 0  

6 4 . 2 5 0  

C h e r t !Y.2.!! G r oups 

F o rt 
Payne 

0 . 0 0 0  

- 1 0.0 0 0  

1 1 . 4 0 0  

1 . 4 2 5  

Oth e r  
C h e r t 

0. 0 0 0  

-4.3 0 0  

7.6 0 0  

Qua r t z  
/Ch a l .  

0. 0 0 0  

4 . 3 0 0  

-7 . 6 0 0  

-4 . 2 7 5  - 1 2 . 8 7 5  

R ow 
Effects 

- 1 .  4 2 5  

-5.7 2 5  

1 0.97 5 



T ICI 1 e B ,  6 1 . lap \ eaen t to Deb i t age R e t t o s for  Ar t t f ac t s  > 1 1, Inch , 

l a p \ eae n t  t o  T o t a l  L t th t c Ar t t f a c t s  T o t a l  L t t h t c  Ar t t f a c t s  Percent age o f  T o t i  1 
Oeb H a ge R a t i o s Recove r ed for A l l  Rec overed > 1 1 , t n ,  Made u p  o f  > 1 ,, ; n ,  

S t u d y  ,.,. . . S h e f or > 1 , , .  Ar t t f  a c t s  Seasons a n d  Me thods A f ter  s t z e Sor t i n g  A f ter S i z e  Sor t i ng 

B a n d y  C r eek , o s r u  1 1 1 0  " 0 u . "  
U p l and COSTU 1 • •  1 2  1 0  13 , 3' 

,onu 1 15 , , . ,, 
C0STTO 1 I 20  ( 1 1  f5 ) *  2 6 5 1  U H  u . ,, 
, o s n 1  1 :  1 1  ( 1 1 U )  1 30 1 0 1  8 2  . : n 
C0STT2 1 I 6 ( 1 1 6 )  u 3'  1 1 . 0 , 
COSTT3 1 1 U  ( 1 1 U )  3 2 1 1  1 5 1 1  " · "  
, o n u  1 I 6 ( 1 1  5 )  1 1 0 9 1  8 2 . 7' 
, o s n s  1 1 u  ( 1 1 1 1 )  1 8  1 5  8 3 . : n 
,osns 1 1 8 9  2 1 0 5 1 2 2  3 ' . 3' 
,osrn 1 1 5 ( 1 I 5 )  92  8 3  90 . 2 ' 
COST78  1 1 ,  ( 1 1  C )  2 0  20  1 00 . 0, 
C O S T ' 9  1 1 6 3  ,uo U ' 2  3 6 , "  
, oST80 1 1 3 1  1 6 ' 1  6 2 6  :, 2 . 0, 
COST 8 1  1 a  1 5  , a  6 2  u . n  
,osrez 1 15 , ,  . ,, 
HCIC 1 1  1 1 
HCIC 1 2  1 1 
HCIC 1 3  1 1 
HCIC 1 5  1 1 

S u b t o t a l  ( 20 S t t n )  -,7io -,iiii iiii ,i:,i 

Bandy C reek , oST 1 5 2  1 1 2 2 3 0 2  1 1 ' 3 1 . 1, 
Gorges , on 1 u  1 1 1 5 12 u 15 1 . n 

,oST 1 ' 1  1 1 1 2 112  2 1 1  33 . U  
, osn u 1 1 3 '  1 1 1  2 1 2  u . n  
COST 1 1 5  1 I 1 2  1 U 2  3 7 1  u . n  

Sub t o t a l  ( 6  S i te s )  -;-;';i iiii iii io:'ii 

CARP ,oM050 6 6 1 0 0 . n  
Up l ands COM0 6 1  3 3 1 0 0 . n  

,oMOS2 1 I 1 1  6 0 3  6 0 3  1 0 0 . 0, 
COM053 1 I 2 15 6 1 0 0 . n  
, oMOU 1 1 , , .  u 1 0 0 . 0, 
COMO S S  1 1 1 1  ,n uo 18 . U  
COMOH 1 I 1 3  ,n ,01 8 1 . 1 '  
COM051 1 1 1 . . .. . 1 0 0 . 0, 
COMOU 1 I 1 2 2  , , n . n  
COMO S 9  1 : U 1 2 9 1 08 8 3 . 7' 
C0MOl50 2 1  2 1  1 00 . 0, 
,oM061  1 • u . n  
, oMOU 1 1 3 • 1 "·" 
COMOU 1 a  1 5  1 9  1 1  u . o, 
COMD70 5 ' , o . o, 
CON07 1 1 1 1  • • " ·" 
,oMOT2 1 I 1 2  1 3  n 1 0 0 . 0, 
COM013 1 1 8 1 3  1 0  "·" 
C0MOU 1 , , 1 1  1 1  1 0 0 . n  
CONOU 1 I 1 ' ' 1 00 . 0l 
,oMOH I 15 1 0 0 . 0, 
COMOn 1 1 U  u u " ·" 
C OM01 8 1 0  • 1 0 . 0, 
COMOU • • 1 0 0 . 0, 

' 2 6 ' 1 1 1 0 0 . 0, 
C 2 8  C 1 1 1 0 0 . 0, 
U8 I 1 1 1 0 0 . 0, 

' 2 1  1 0  2 2 1 00 . 0, 
U 2  5 1 1 1 0 0 , 0 , 
U2 8 1 1 1 0 0 . 0, 
U 2  9 1 1 1 00 . 0, 

U 2  1 0  1 1 1 00 . 0, 
U2 1 8  1 1 1 0 0 . 0, 
U 2 H 1 1 1 00 . 0, 

SuCl t O t l  1 ( 3 '  S i t es I -;-;;; ,iii rm ii:ii 

T o u h  ( 5 9  S i t e s ) Hii'; iio, ,i:;i 

2 8 7  



T 1D l •  8 . 6 2 .  F hk• l a p l•••n t to B l f 1c• A 1 t t o 1 f or Ar t i f 1c t 1  > 1 1 ' J nc h .  

F I  1k• J ap l •••n t T o t a l  L l t h t c Ar t f t . c u  To t a l  L l th t c  Ar t t hc u  P•rcentage o f  To t t l  
to  B U 1c •  R a t f OI R ecovered for Al l R ecovered > 1 1 ,  I n .  Made up o f  > 1 1, i n .  

S t ., <l y  .,.,. . . S i u  f or > 1 1, •  Ar t i f ac t s  Se11on1 a n d  Mt thod1 A f ter Sh• Sor t i ng A f ter S h e  Sor t i ng 

B 1 noy Cr••k , o s u 1  3 I 1 n .. 11 . ,, 
U p l 1n<1 ,osu, 1 2  1 0  83 . 3' 

,osTu 1 I 7 1  . ..  , 
,osno 1 • 5 I 1 ( 1 . , 1 1 )  2157  ,. .. "·" 
,osn 1 I 1 1  ( 5 & 1 )  1 30 1 07 n.n 
,osn2 1 I 1 . 1 · ( 1 I 1 )  u u 1 1 . 0, 
,osn3 2 . 3  I 1 ( 2 . , ,  1 )  3 2 1 9  U H  "·" 
,osTu 1 I 2 • Z ( 1 1 Z . Z )  1 1 0  1 1  12 . n  
,osn, , .  1 5  8 3 . 3' 

·,osn, 1 . 7 1 1  2 1 05 7 2 2  u . :s, 
,onn 1 1 1 . 3 ( 1 a  1 . 3 )  1 2  8 3  10 . n  
,osne 1 1 1  ( 1 a  1 )  20 20 1 00 . n  
,0srn 1 . , 1 1  030 1 17 2  u . o  
,0sr80 1 . 8 1 1  1 U 1  S U  n . 0, 
,0sra1 2 I 1 T l  6 2  " ·" 
,0sr92 1 5 1 1 . , , 
HCIC 1 1  1 1 1 
HCIC 1 2  1 1 1 
HCIC 1 3  1 1 1 
HCIC 1 5  1 1 1 

s .. D t o t 1 l  ( 2 0 S h u )  -r:-,-;; -,Hii m, ,i:,, 
B andy Cr••k  •0ST 1 5 2  1 1 1 . , 302  1 1 7 3 8 . 1 ' 
G_org11 ,osn s s  1 1 1  12 3 2  S 1  . I I  

,oS T 1 6 1  1 1 1 . 8 U2 2 1 9  3 3 . 5' 
,0sn u 2 1 1  6 1 1  2 1 2  U . 1 '  
,on u s  8 . T 1 1  1 13 2  3 7 1  2' . 2' 

S11b to t 1 l  C s  S i tu )  'i7ii7i iiii iii io:;, 
CARP ,0M0S0 I ' 1 00 . 0, 
Up hn<11  , oM0 S 1  3 3 1 00 . n  

,oM052 1 & 1 . 1  503 503 1 00 . 0, 
,0M0S3 I I 1 00 . 0, 
• 0M0U 1 1 2 u u 1 0 0 . 0, 
,0M0H 1 I 1 . ;J ' 8 7  ' 8 0  1 1 . ,, 
,0MOU 1 1 1  . ..  u, ,o, 1 1 . 1 , 
• ONOST 1 1  I . 3  ... ... 1 00 . n  
, 0MOH 22 , ,  n . a, 
,0NOS1 1 . 3 1 1  1 2 1  1 08 83 . n  
,ON060 2 1  2 1  1 0 0 . H  
•OM0 6 1  , • " ·" 
, oNOU I , n . n  
•0MOU 1 9  1 5  1 1 . 0, 
40N070 5 ' 1 0 . 01 
40N0 7 1  I • " ·" 
40M0T2 1 3  1 3  1 00 . 0, 
•0N0 7 3  1 3  1 0  " ' ·" 
40M0 7 '  1 1 1  1 1  1 1  1 0 0 . 0 , 
40M0 7 5  ' ' 1 00 . 0, 
40M0 7 5  s ' 1 0 0 . 0, 
40M0 7 T  u . . 7 1 . 8' 
,oM0 1 8  1 0  I 1 0 . 0, 
40M0 7 1  ' ' 1 0 0 . 0, 
,u ' 1 , 1 00 . 0 , 
' 2 1  ' , , 1 00 . 0, 
' 2 8  II 1 , 1 00 . 0, 

' 2 8  1 0  2 2 1 00 . 0, 
U2 ' 1 , 1 00 . n  
U 2  I 1 1 1 00 . 0, 
U2 I 1 , 1 00 . 0, 

U 2  1 0  , , 1 00 . 0, 
U 2  Ill 1 1 1 00 . 0, 
uz .. 1 , 1 00 . 0, 

$11D t o t t l  cu S i t u )  i7i7i ii'fi Hii ii7ii 
To t t l s  ( S I S i tu )  1 9 1 8 7  i'ii, "ii:'i, 

2 8 8  



T a b l e  B , 6 3 ,  D a t a  E xp r e s s e d  a s  P r opor t i on s  f o r  t h e  1 5  S i t e S amp l e  C l u s t e r  An a l y s i s  f o r  1 0  V a r i a b l e s . 

Ch i pped S t one I mp l emen t s  � i t h i c  R a w  M a t e r i a l s  P l a t io r m  P r ep a r a t i on  

Pe aked/ 
U t i l i z ed R e touched  Upper  F o r t  O t he r  Qu a r t z  Cor tex  P t . P l a i n  

S i t e F l akes  F l akes  B i f ac e s  M i s s . P ayne C h e r t  / C h a  1 .  Cove r e d  P l a f o  /F a c e t ed 

4 0 S T 7 0  4 2 . 6 0 1 4 .  7 0  4 2 . 60 8 4  . 5 0 1 0 . 60 2 . 90 2 . 00 5 . 3 0 2 6 . 3 0 6 8 . 4 0 

4 0S T 7 1 3 3 . 30 5 0 . 00 1 6 . 7 0 7 1 . 60 1 5 .  9 0  1 .  9 0  4 . 7 0 2 . 1 0 2 7 . 1 0 7 0 . 80 

4 0S T 7 3  5 0 . 00 1 9 . 4 0 3 0 . 6 0 9 8  . 1 0 . 6 0 1 . 0 0  . 3 0 1 3 . 3 0 3 1 . 8 0 5 4 . 9 0 

N 4 0 S T 7 4  . oo 2 1 . 40  7 8 . 6 0 7 6 . 9 0 9 . 9 0 7 . 7 0 5 . 5 0 1 0 . 3 0 2 0 . 7 0 6 9 . 0 0 

4 0S T 7 6 50 . 00 . oo 5 0 . 0 0 9 5 . 00 2 . 6 0 1 .  5 0  . 8 0 1 7  . 1 0 4 0 . 8 0 4 2 . 1 0 

4 0S T 7 9  4 5 . 8 0 8 . 3 0 4 5  . 80 8 7 . SI O 4 . 00 5 . 0 0 3 . 1 0 6 . 9 0 2 1 . 1 0 7 2 . 3 0 

4 0S T 8 0  2 5 . 00 3 3 . 30 4 1 . 7 0 7 7  . 90 1 6 . 2 0 3 . 40 2 . 50 5 . 7 0 2 5 . 90 6 8 . 40 

4 0ST 1 5 2 2 5 . 00 . oo 7 5 . 0 0 7 2 . 7 0 6 . 00 . oo 2 1 . 4 0 . oo 2 . 0 0 9 8 . 0 0 

4 0ST 1 6 1  1 5 .  40  . oo 8 4 . 6 0 6 5 . 30 2 9 . 2 0 1 .  8 0  3 . 7 0 1 0 . 3 0 4 4 . 3 0 4 5 . 4"0 

4 0 S T 1 6 4  50 . 00 1 6 , 7 0 3 3 . 3 0 9 4 . 3 0 2 . 40 3 . 3 0 . o o 1 5 . 7 0 1 1 ,  6 0  7 2 . 8 0 

4 051 1 6 5 86 . 2 0 3 . 40 1 0 . 3 0 9 3 . 5 0 3 . 5 0 3 . 0 0 . o o 1 2 . 9 0 1 0 . 8 0 7 6 . 3 0 

4 0 M 0 5 2  3 1 . 40 5 . 70 6 2 . 9 0 7 9 . 60 8 . 00 1 0 . 80 1 . 6 0  2 0 . 2 0 2 8 . 6 0 5 1 . 2 0 

4 0M 0 5 5  1 7  . 1 0 2 0 . 00 6 2 , 90 8 5 . 60 1 0 . 0 0 2 . 9 0 1 .  5 0  1 9 .  1 0  2 5 . 1 0 5 5 . 8 0 

4 0M056  2 4 . 00 8 . 00 6 8 . 0 0 8 2 . 1 0 1 2 . 8 0 3 . 2 0 2 . 0 0 1 4 . 4 0 3 4 . 4 0 5 1 . 1 0 

4 0M 0 5 9  5 0 . 00 . oo 5 0 , 00 9 1 . 7 0 1 .  9 0  3 . 7 0 2 . 80 2 8 . 6 0 3 7 . 1 0  3 4 . 3 0 



T ab l e  B . 64 .  D a t a  E xpre ssed a s  Propor t i on s  for  the 1 6  S i te Seap l e  C l us ter Ana l ys i s  for  1 4  Var i ab l es . 

Ch i pped Stone I ap l eaen t s  L i t h i c  R aw Mater i a l s  P l a t for• Prepar a t i on D i agnos t i c  Projec t i l e Po i n t s  

E a r l y  M i dd l e  
Peeked/ Wood l and Arch a i c  

U t i l i zed Retouched Upper For t O t her Quar t z  Cor tex P t . P l a i n  L a te M i dd l e  - L a t e  - E a r l y  
S i t e F l akes  F l akes B i hces M i s s .  Payne Cher t /Che l . Covered P l a i n  /Face ted Wood l and Wood l and Archa i c  A r ch a i c  

4 0ST T O  42 . 60 1 4 . TO 42 . 60 84 . 50 1 0 . 60 2 . 10 2 . 00 5 . 30 26 , 30 68 . 40 50 , 00 . oo . oo 6 0 . 00 

4 0ST' 7 1  33 , 30 60 . 00 1 6 . TO TT . SO 1 6 . 10 1 . 90 4 . TO 2 . 1 0  2 T  . 1 0 T 0 , 80 . oo . oo . oo 1 00 . 00 

4 0STT3  · 5 0 . 00  1 1 . 40 30 . 60 9 8 . 1 0 . 60 1 . 00 . 30 1 3 . 30 3 1 . 80 54 , 90 1 00 . 00 . oo . 00 . oo 

40ST T 4  . oo 2 1 . 40 T 8 . 60 '76 . to 1 . 10 T . TO 6 . 50 1 0 . 30 2 0 . TO 6 9 . 00 . oo . oo 5 0 . 00 6 0 . 00 

4 0STT 6  5 0 . 00 . oo 60 . 00 1 5 . 00 2 . 6 0  1 . 50  . 80 n . 1 0 40 . 80 4 2 . 1 0  . oo 1 00 . 00 . oo . oo 

4 0STT 9  4 5 . 80 8 . 30 45 . 80 ST . to 4 . 00 5 . 00  3 . 1 0  6 . 90 2 1 . 1 0 '7 2 . 30 . oo . oo . oo 1 00 . 00 

N 4 0ST80  2 5 . 00 33 . 30 4 1 . TO  T T  . 10 1 6 . 20 3 . 40 2 . 50 5 . T O  2 5 . 90 6 8 . 40 . oo . oo . oo 1 00 . 00 

40ST 1 5 2  2 5 . 00 . oo '75 . 00 '7 2 . TO 6 . 00 . oo 2 1 . 40 . oo 2 . 00 98 . 00 . oo 1 00 . 00 . oo . oo 

40ST 1 1 1 1 5 . 40 . oo 84 . 60 6 5 . 3 0  2 1 . 20 1 . 80  3 . T O  1 0 . 30 U . 3 0  U . 40 33 . 3 0  33 . 30 . oo 33 . 30 

4 0ST 1 14 6 0 . 00 1 6 . TO 33 . 30 14 . 30 2 . 40 3 . 3 0  . oo 1 6 . TO 1 1 . 6 0  '7 2 . 80 . oo 1 00 . 00 . oo . oo 

40ST 1 H  86 . 20 3 . 40 1 0 . 30 13 . 5 0  3 . 50 3 . 00 . oo 1 2 , 90 1 0 . 80 '76 . 30 1 00 . 00 . oo . oo . oo 

40M05 2  3 1 . 40 6 . 70 6 2 . 10 7 1 . 10 . 8 . 00 1 0 , 80 1 . &0  20 . 20 2 8 . IO 5 1 . 20 20 . 00 . oo . oo 8 0 . 00 

40M055  n . 1 0 20 . 00 62 . 90 8 5 . 8 0  1 0 . 00 2 . 90 1 . 50 1 9 . 1 0  2 6  . 1 0 55 . 80 . oo 50 . 00 . oo 50 . 00 

4 0MOS6  24 , 00 8 . 00 68 , 00 8 2 . 1 0 1 2 . 80 3 , 20 2 . 00 1 4 . 40 34 . 40 5 1 . 1 0 1 6 . TO 66 . 70 . oo 1 6 , T O 

40M0 5 1  5 0 . 00 . oo so . oo 1 1 . T O 1 . 10  3 , TO 2 . 80  2 8 . 60 3 7  . 1 0 34 . 30 . oo 1 00 . 00 . oo . oo 



T a b l e  B , 6 5 .  R e s u l t s o f  t he 1 5  S i t e  Samp l'e C l u s t e r  A n a l ys i s  f o r  1 0  Var i ab l es . 

C h i pped  S t one  I mp l emen t s  L i t h f c  R a w  M a t e r i a l s  P l a t f o r m  P r e p a r a t i on 

Peaked/  
U t i l i z ed  R e t ou c h e d  U p p e r  F o r t  O t h e r  Q u a r t z  Cor t e x  P t . P l a i n  

C l u s t er  F l a k e s  F l akes  B i  f ac e s ·  M i s s .  P ay n e  C h e r t / C h a l . c ove r e d  P l a i n  / F .c: e t o d  

C l u s te r  

4 0 S T 7 0  . 9 5  , 3 3  . 9 5 1 .  8 8  . 2 4 , 06 , 0 4 • 1 2  , 5 8 1 ,  5 2  
4 0ST7 1 . 7 4 1 . 1 1 , 3 7  1 .  7 2 , 3 5  , 0 4 . 1 0 , 0 5 . 6 0 1 ,  5 7  
4 0 S T 8 0  , 5 6 • 7 4  . 9 3 1 ,  7 3 . 36  , 0 8 . 0 6 . 1 3  , 5 8 1 .  5 2  

C l u s t er  Mea n s  
. 7 47  . 7 2 6  , 7 4 8  1 , 7 7 8  , 3 1 6  , 06 1  , 0 6 8  , 0 9 7  , 5 8 7  1 , 5 3 8  

z Scores  
- . 2 4 2 , 4 3 - 1 . 35 - , 8 0 1 , 2 7 - . 4 9 - . 1 4  - 1 , 8 4  , 0 9 . 7 9 

C l u s te r  2 

40ST 1 5 2  , 5 6 . o o 1 . 6 7  1 . 6 2  , 1 3  , 00 , 4 8 , 00 , 04  2 . 1 8  

C l us t e r  M e a n s  
, 5 5 6  . o o o  1 , 6 6 7  1 , 6 1 5  . 1 3 3  . 0 00  . 4 7 6  , 00 0  . 0 4 4  2 . 1 7 8  

z Scor e s  
- . 5 7 - . 9 8 1 . 1 7 - 1 , 2 7  - , 4 0 - 1 . 3 3 3 . 5 6 - 1 , 6 6  - 2 . 1 4  2 , 2 9 

C l u s t er 3 

4 0 S T 7 4  . o o . 4 8 1 ,  7 5  l , 7 1  . 2 2 . 1 7  , 1 2  . 2 3 , 4 6 1 .  5 3  
4 0S T 1 6 1  . 3 4  . o o 1 ,  8 8  1 .  4 5  . 6 5 , 0 4  . 0 8 . 2 3 • 9 8  1 .  0 1  
4 0 M 0 5 2  . 7 0 . 1 3  1 ,  4 0  1 . 7 7  • , 8 . 2 4 . 0 4 . 4 5 . 6 4  1 .  1 4  
4 0M05 5 . 3 8 . 4 4  1 .  4 0  1 .  90  , 2 2  . 0 6  . 0 3  , 4 2 . 5 6 1 ,  24  
4 0M05 6 , 5 3 , 1 8  1 • 5 1  1 · .  8 2  . 2 8 , 0 7 . 0 4 . 3 2 , 7 6 1 ,  1 4  

C l u s t e r  M e a n s  
, 3 9 1  , 2 4 5  1 , 5 8 7  1 .  7 3 1  , 3 1 1  • 1 1  7 . 0 6 4  , 3 3 0  , 68 0  1 .  2 1 1  

Z Scores  
- 2 . ,1 1  - , 3 9 2 , 23 - 1 , 56 1 ,  5 6  1 .  5 5  - , 2 7  . 84 , 9 6 - 1 . 0 8 

C l u s te r  4 

4 0ST73  , .  1 1  -: 43 , 6 8 2 , 1 8  , 0 1  , 0 2 , 0 1  , 30 , 7 1  1 .  2 2  
4 9 ST76  1 . 1 1  . o o 1 .  1 1  2 .  1 1  , 0 6 , 03 . 0 2 , 3 8 , 9 1  . u  
4 0S T 7 9  1 .  0 2  • 1 8  1 ,  0 2  1 ,  9 5  , 0 9 , 1 1  , 0 1 • 1 5  , 4 7 1 .  6 1  
4 0 S T 1 6 4  , , 1 1  , 3 7 , 7 4 2 , 1 0  , 0 5 , 0 7 . 0 0 , 3 5 , 2 6 1 .  6 2  
4 0 ST 1 6 5 1 ,  92  . 0 8 , 2 3 2 , 0 8 . 0 8 , 0 7 . o o . 2 9 . 2 4 1 ,  7 0 
4 0M05 9 , . 1 1 . o o 1 , 1 1  2 . 0 4 , 0 4 , 0 8 , 06  , 6 4  , 8 2 . 7 6  

C l u s t e r  Mea n s  
1 .  2 3 0  , 1 7 7 , 8 1 5  2 , 0 7 6  . 0 5 6  , 0 65  . 0 2 6  . 3 5 0  , 5 6 7  1 , 3 0 6 

z S c o r e s  
2 , 3 3 - . 9 7 - 1 ,  5 6  2 , 5 1  -2 , 1 5 - , 5 2 - 1 • 1 1  1 . 2 2  - . 0 7  - . 6 1 

' C l u s te r s  5 8 , 6 5 P e r c e n t  Exp l a i ne� 

To t a l  Mean s 
. 80 8 5 3 7  . 2 9 7 663  1 . 1 1 5 4 5 9  1 . 8 7 0 5 0 4  , 1 9 7 9 0 9  , 07 7 1 93 . 07 6 9 1 2 , 2 6 9 4 '7 3  , 5 '74 1 '7 2 1 , 3 78844  

S t a n d a r d  D ev i a t i on s  
, 2 4 '7 1 9 i  . 4 4 1 90 6  . 3 0 4 8 5 0  . 4 7 2 3 3 5  , 2 0 0 5 5 0  . 1 6 1 9 6 0  , 0 5 8 0 0 0  , 1 1 2 0 6 3  . 1 6 2 1 7 9  , 3 4 8 7 3 3  

· 2 91 



hll l •  . . . . .  R•au l t a  o l  , ... 1 6  S i l • Saap l •  C u l s l a r  Ana l y s i s  f or , .  Var hll l • • ·  

C ll i pp•d S t one l ap l •••nu l l l ll i c  R a" "•Ur i a h  P l •l fora Pr•pa r a l i on O hgnoa l i c P r oJ•c t f h  P o l n l a  

I n ly Nfddh 
P••k•d/ Wood l and Archa i c  

U t i l f ud R • touclled Upper F o r t  O ther Quar t z  Cortex P t . P h f n  L a t e  N f dd l e  •Leu •Eer \ y  
C l uster F l akes F hkas I U eces N i l l .  Payne Chert /Cha i .  Covered P h i n  /F aceted wood hnd Nood land Archa i c  Arch a i c  

C l u s ter 1 

� . u  . 3 2 . 1 1  1 • •  3 . o ,  . 02 . oo . zz . u  . . , . oo , .n . oo .oo 
• osru .u  . oo . 13 , .u . o •  . 02 • o ,  . 11 . .. • , o  . oo , . ., , 00 . oo 
OST1 U • •  2 . oo 1 . 21 1 , 2 1  • 1 0  . oo . , . , o o  , OJ , . u .oo 1 . 1, , 00 . oo 
,osr , u  , 63 , 2 1  .u , . n . o, . 05 . o o ·  , 2 1  • 1 1  1 , 2 1  . oo , . n  , 00 , oo 
,o .. ou , 1 3  , O'O , 1 3  , . u  . 03 . o, , 01 . .. . ,2 . n  . oo 1 •• , . oo . oo 

C l us ter N•ens 
. uo , 1 20 .u,  1 , 50 1  .us  , 032 .ou ,20 . , ,  1 1 . 00, , QOO 1 , UI ,000 . ooo 

Z lcor•• . . , _ ,  . o , • . 2 5  1 . 1 3 • 1 ,  10 _ ,  , ) 5 ·"  ·" - . 2, - . 2 ,  _ ,  . 2 1  2 , U  - . 10 - 2 . 2 1  

C l ua ter 2 

� . 1 ,  . 2 ' . " 1 ,  • 1 , 1 1  . 0 5  . o, , 0 9  . ,, , . , .  . u  . o o  . oo . u  
• on, , • 5 5  . 1 3 , 2 8  , . u  . 2 6 • 0 3  • 0 1  . o ,  . o  1 . , .  . o o  . oo . o o  1 . n  
• O S T 1 9  . 1 1; . , .  . a  1 . ' 6  . o , , 0 1  , 05 , 1 1  • 35  1 .  20  , 00 , 0 0  . oo 1 . n 
• o s u o  • ' 2  , 5 5  • 6 9  1 , :10 . n  . 06 . o •  . 0 9  • •  3 1 . u  . oo . oo . oo 1 . n  
'0"0 5 2  • 5 2  . 0 9  1 . 0 5  1 .  :1 3  . u • 1 1  . 0 3  . H  . . . • e s  . u  , 00 . oo 1 . 33 

C l u a u r  Means 
. ,  .. , , ,, , 11 9 1  1 . :is e  , 1 1 2  , 08 0  . ou • 1 3 ,  . uo 1 .  1 0, , 23 3  , 000 . 000 1 •• 3 :I  

Z Scores 
• ,  01 1 . • 1  - . 1, . . .. , 1 2  1 .  1 •  - . , o •1 , 25 - , 0 1  , 5 1  • , 01 - z . , ,  • • , 10 2 .  1 1  

C l uster J 

• 0nu . 00 . :u 1 , ) 1  1 , 21 • 11  , 1 3 ,OI  . n . ,  . 1 . u  , oo , 00 . 13 , 13 

C l uster Neens 
, 000 .u,  , . , 1 0  1 . 2 1 2  . 1 0  , 1 2 1  , 012 , 1 12 . u s  , . uo , 000 , 000 .u, , 1 33 

z Score s  
- 1 . u  . 5 1 1 , H - , 1 1  . u  , . u  . .o - . 21 - . , 1  . . . - . , . - . n  , .  ,. . 21 

C l u s ter • 
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