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Changes i,n hunter-gatherer, mobility strategies during the Middle 

and Late Archaic periods in western Kentucky are examined. Two 

types of mobility strategies are defined: residential mobility 

and logistic mobility. Any hunter-gatherer society is expected 

to reflect a mixture of thz two. The tendency toward either \. 

extreme will be,influenced by the availability, abundance and 

distribution of resources critical to human populations. 

Data utilized in this study consist of stone artifacts •’tom 

15 assemblages recovered from six sites. These data include 

seven Midd-le ArchaJc assemblages •’?om one site and eight Late 
-. 

Archcic assemblages from six sites. Analysis of lithic material 
F 

types- indicates that local cherts predominate in each 

assemblage. All material. is of good qualitk'and differences in 

assemblages cannot be attributed to efforts at raw material 

conservation. 

-, 
C 

Principal components analyses were undertaken to 

the structure of the ssemblages. One analysis included complete 

assenblages while the second focused on chipped stone artifacts. 
8 

Both analyses indicate that all. assemblages reflect generalica: 
% 

' complex assemblages indicative of residentiai sites. T h e ~ e  

appears to be a change toward residential instability from 

Middle to Late Archaic times. 

Further analyses of residential .mobility focuses on biface 

manufacturing trajectories. Research by others has shown that 

i i i  . '  



>/ 

the longer a site is occupied, the greater-the trajectory length 

represented+n an assemblage. Biface thinning flake lengths and 

striking platforms, together with biface width:thickness ratios 

are utilized as indices of trajectory length. Analyses of flake 
\ 

lengths indicate that trajectory lengths at Late Archaic s h e s  

are more restricted than in Middl6 Archaic asvmblages. This 

suggests a trend toward shorter site occupations. ---- -._ 

It is concluded that there was a frend from logistic -, 

mobility during the MIddle Archaic toward residential mobility 

during the Late Archaic. Comparisons with other Archaic sites in 

the midcontinent reveal patterns both similar to and different 

from those o,bserved at the sites under study. Responses to local 

ecological and sociocultural factors are thought to be 
a 

responsible for these differences and similarities. 
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CHAPTER I 

INTRODUCTION 

The Archaic period in Ea'ktern Woodland 

i 

prehistory is considered 

to have been a time of significant social and economic 

development. J.R. Caldwell ( 1 9 5 8 ) ~  who was among the first, to 

recognize these trends, emphasized the specialized adapti 

strategies developed by various social groups within different 

environw<s.:~e argued (Caldwell 1958) that these localized . 
adaptive st~ategies led to the development of regionally 

distinctive cultures. More recently, Cleland (1.966, 1976) . 
\ 

suggested thst these strategies involved, not a specialized 
,-?, ,/ 

coifcentra&ion on a few resources, but rather an intensified 

exploitaLion of a diverse range of species. Both agree, however, , 

, that the paleoeconomic developments were accompanied by 
I - 

,important changes in settlement patterns and networks of social 
, 
interaction. 4 

-\ Among these important developments was an intensification of 

the trend toward sedentism. This trend involved a incqease in 

the length of time certain sites were occupied, resulting in 

semi-permanent or permanent settlements. These changes can be 

understood as a change in mobility strategies. Such strategies 

are "the nature of seasonal movements of hunter-gatherers across 

the landscape: mobility strategies are one facet of the way in 

which hunter-gatherers organize themselves in order to cope with 

problems -- of resource acquisition." (Kelly 1983: 277). 



. -  \, ,-= 

'J 
This dissertation examines changes in mobility sthteg+&'as 

reflected in Middle and Late ~rch& lithic'assemblages from the 

lower drainages of the Cumberland and Tennessee Rivers in 
---, ,' 

western Kentucky (.~igure 1 ) .  Special attention i-s- focused on the 

changes. in mobility str,&e-gies and the implication's rkgarbng? 
,-- 

/ 

the composition of xithic assemblages and the-organ'ization of 

lithic technBlogica1 systems. These assemblages are suitable •’of 
8' , I 

P such a study for several r&asons. 
r a \ I  --- . 

I 

I. All are derived from sites within the study area of the 

Lower Cumberland Archaeological Project (Nance 1980). This 

multidisciplinary research project has provi-ded data 7 

regarding local geomorpholoeir.r;al developments and the nature 

and availability of lithic resources. The geomorphological 

analysis facilitates an understanding of the depositonal 

context of several assemblages and has contributed to our 

knowledge of some aspects of the paleoenvironment. Detailed- 

knowledge of lithic resource availability assists in 

modelling lithic technological organization. 

Many ofthe assemblages are derived from small, single 

component sites. Assemblages from the single, 

multi-component site exhibit minor comingling of material. 

Although these assemblages do not represent distinct 

occupations, they are from relativel,~ discrete time periods. 

Differences can be examined for diachronic change. I, 

The sites are situated both in the river valleys and in the 

uplands between the rivers. This provides a wider r-ange 'of 
0 

variation among the assemblages and the changes can be 



F i g u r e  1. Study a r d  - 



4 considered to reflect long-term adaptive strategies. That is, changes do not reflect strategies within just one 

ecological zone. 

4. Studies focused on A r c q c  mobility strategies have been 
I 

undertaken in west-central 11linois.-(at the Koster site; 
'P- /'* 

Carlson 1979; Brown and Vierra 19 3 ) ,  and in eastkgntral 2 
7 .  

Missouri (0'~rien et al. 1 9 8 2 ) .  ~hes>*areas lie lyithin, or 

< ,immediately adjacent to the prairie peninsula. The 

assemblages examined in this study are from an area south of 

the present prairie and wh e been beyond the 

prairie in the past. If sim rns of mobility 

strategy changes are in all areas, then these 

developments may reflect fundamental changes in Archaic 

adaptive strategies; changes thit are not tied to 

environmental alterations. 

9a As a first step in understanding how and why th; observed 

changes came about, the material will be discussed in light of 
P 

the paLeoecology of the region and the ~nvironmental changes 
-. - 

which took place throughout the period under discussion. I t  is 

not suggested that a direct causal relationship is to be found 

between environmental change culture change. The 

archaeological data are, however, considered to be indicative of 

human adaptive strategies. 
i 



Previous Research 

Although - arch-logical studies {ere initiated .idwestern - i 

\ Kentucky during the nineteenth cen ury (Rafinesque 1829; Moore . 

1 9 1 6 ) ~  the prehistory of the area remained'largely unexamined by 

professional archaeologists until the late 1920's (Schwartz 

1967: 31). Then, following an archaeological survey of the 

entire state of ~entucky (Funkhouser and Webb 1932). excavations 

were undertaken at a number of sstes. Among these were the 

Duncan site in the lower drainages of t Cumberland and 

Tennessee rivers (Funkhouser and Webb the Tolu site on 

the Ohio River (Webb and Funkhouser 1 9 3 1 ) ~  the Williams site to 

/ the east in Christian County (Webb and Funkhouser 1929), and the 

McCleod site in the pore western Hickman County (Webb and 

Funkhouser 1933). Latet, the construction of the Kentucky Dam 

and ~eservoir'on the Tennessee River prompted,W.P.A.-funded 

surveys of the impacted areas in Kentucky aqd northwestern . 
Tennessee and the excavation of the-Jonathan Creek Village site 

r\ (Webb 1951) and the Eva site (Lewis and Lewis 1961). Further 

'L- work in the area was withheld until the construction of the 

. 
Barkley Dam and Reservoir on the Cumberland River led to more 

P- 

-3% surveys and excavations in the area between the two rivers 

(Schwartz Sloan and Griffin 1958; Schwartz 1961, 1962; Schwartz 
f" 

and ~loan\1958; Coe and Fisher 1959; Clay 1961, 1963a, 1963b, 

1963c, 1963d; Clay and Schwartz 1963; Morse 1963). These were 

augmented with smaller federally-funded surveys in adjacent 

areas (Schwartz and Sloan 1960). Although earlier material "Fs 



frequently noted in these assemblages, it was not until 

Rolingson's study (Rolingson 1964; Rolingson and Schwartz 1966) 

that Paleo-Indian and Early Archaic materials were examined in 

detail. Her analysis of projectile points owned by amateur 
P 

colle.ctors revealed the presence of a substantial Paleo-Indian 

occupation throughout the regi-on. 
C 

I 
More recent work has provided an elaboration of the b 

prehistory of western Kent cky. Data from northwestern Tennessee Y 
have substantiated the evidence for a Paleo-Indian occupation 

(Dragoo 1973). More sites from the Early Archaic ( ~ o c a s  1977; 
e i 

N a W 1 9 7 4 ;  Nance and Conaty 1 9 8 2 ) ~  the ~ i d d l e  ~rchaic (Nance' 

and Coety 1982), and the Late Archaic (Peterson 1973; Nance 

1974) periods have-been added to the culture chrono y .  In - 
addition, there has been an increasing focus on the total range 

of iites, including both large riverine localities and smaller 

sites (~ance 1972, 1975, 1'977; Autry and Hinshaw 1.979; DiBlasi 

and Sudhoff 1978 Butler et al. 1979; Ahler et al. 1980). Studies 

in adjacent areas, although frequently constrained by the terms 

of reference provided by mitigative contracts, have also 
\ 

provided information regarding the settlement and subsistence 

systems of prehistoric populations (e.g. Dobbs and Dragoo 1976; 

Collins 1979; Mocas 1976; Allen 1976; Schock and Wyss 1970; 

Schock et al. 1977; Butler et al. 1981; Watson and Carstens 

1975; Carstens 1975,' 1976, 1980; Watson et al.*1969; Watson 

1974; Watson and Yarnell 1966; Marquardt and Watson 1976; Levy 

1981; Munson and Cook 1980; Winters 1967, 1969). 

d 



- 
These studies have reveale and complex culture 

1 

history in western Kentucky and offer a substantiaL data base 
- 

for the development of. processual models. Clay ( 1  9761, for .. 
example, has examined Mississippian settlement systems. At %- 

present, however, s no model based upon locally derived 

data that satisfactorilb interprets and explains the variation 

between Archaic. period sites. 

Chapter Outline e 

This study begins with an extensive overview of the culture 

history 04 the Mid-South. This discussion places the data from 

the lower Cumberland/Tennessee drainage within a broader context 

the similar economic strategies that existed 

Archaic period. Emphasis is also placed bri the 

formal variations of hafted bifaces. These items serve as the 

only indicators of the age of many of the assemblages considered 
. 

in this study. I t  is important, therefore, that assumpt-ions 

regarding their temporal context be made explicit. 

Ch ters 3 and 4 provide the theoretical and analytic PP 
framework. The former outlines the importance of examining the 

contexts of assemblages and discusses in detail the application 

of optimal foraging theory in this study. The latter chapter 

discusses how the analysis of assemblage structure and 

technological organization contribute to understanding human 

foraging and mobility strategies. Chapter 5 is a description of 

the local environment. t 



The artifact categories used in this study are -defined in 

Chapter 6 and the sites are described. in Chapter 7. The use* of 

lithic material types is analyzed in Chapter 8 and the - .  . 0 

assemblage structures and technological organization are 
'-3 ' 4  analyzed in Chapters 9 and 10. chapter 1 1  contains the 

concluding remarks. 

; 



- 
CULTURAL CONTEXT: OVERVIEW OF THE REGIONAL PREHISTORY," 

.q 

This chapter provides an outline of the cultural history of 

the midcontinent (Figure 2). It also serves to illustrate the 

nature of western Kentucky prehistory in relation to 
b 

neighbouring areas. Such a discussion is Zmportant for tw-, ._ _ - . 
reasons. First, the age of many of the assemblages examined here 

i 

can only be determined through a comparison of temporally 

diagnostic artifacts, such-as projectile points/knives, A 

discussion of the occvrrences of these artifacts in well-dated 

situatLons provides verification of the ages to which they are 

assigned in this study. Second, a consideration of cultural 

development-s in neighbouring areas will provide a foundation for 

understanding the changes within the lower Cumberland/Tennessee 

.drainages. The detailed discussion that follows is meant to , 

- 
emphasize the overall similarity while, at the same time, 

C" 

illustrating the considerable heterogeneity between major 

drainage systems. 

In this study, the midcontinent is arbitrarily defined to 

include sites which reflect similar culture histories and which 

are importan-t in understanding Archaic h'unter-gatherer mobility 

strategies in western Kentucky. In ~igure 2, the eastern 

boundary lies along the western slope of the Appalachians, the - 

southern boundary includes the Tennessee River drainage, and the 

western boundary extends along the ~ississippi River valley. The 



F i g u r e  2 .  Region i n c l u d e d  i n  t h e  midcon t inen t  ai-ea. 



-- 
- 

northern.boundary follows the eastern portio~ of the Ohio River, 

 alley, but is extended across southern Indiana and IlPinois to 

-+ include sites of the Riverton Culture and the. ~oster site. 

The prehistory of the midcontinent can be separated into 

five periods: the Paleo-Indian period (up to 10,500 years bp); 

the ~aleo-~ndian/~rchaic   ran sit ion period ( c .  10,500 to 99500 

years bp); the Archaic period (c. 9900 to 2900 years bp); the 

Woodland period (c. 2900 to 950 years bp); and the Mississippian 

period (c. 950 to 700 years bp)  able 1). The following 

presents an outAne of the general developmental trends that 

occurred within each period. The evidence from-the lower 
- 

Cumberland and Tennessee drainages is examined in detail. As --. '. 

this study is concerned with the ~rchaic, a greater emphasis 
\ 

will be placed on that period. 

The Paleo-Indian period (up to 10,500 bp) - 

4 The time and nature of the intlal human occupation of the. 

midcontinent remains a problem. The earliest undisputed material 

bears clear resemblances to flyted point complexes from other 

areas of North America. Artifacts which are believed to be n 

diagnostic of this period include blades and blade tools, 

5rsgers, a profusion of unifacial tools,'end scrapers (many with 

graver spurs), channel flakes, and fluted points. Mason (1962: 4 

233) identified a large and a small variety of fluted point. The 

larger -ones exhibit single flutes on each surface and bear a 

close resemblance to Clovis points recovered elsewhere on the 
^ 1 
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Table 1. Cuiture-historical periods of the midcontinent. 

-- 

A G E  
. P E R  IOD 

H I S T O R I C  

WOOD L A N D  

A R C H A I C .  

- 

ARCHAIC TRANSlTlOP 

P A L E 0  ' INDIAN 

SUB -PERIOD 

ATF WB013UNn I 

E A R L Y  WOODLAND 

L A T E  - 

ARC HAIC 

MID OLE 

ARC HAIC 

EARLY ARCHAIC 



continent. In the midcontinent they'occur at the Thunderbird 

site in the Flint Run Complex in West Virginia (~ardner 19741, 

oat the LeCroy site in Tennessee (Lewis and Kneberg 1 9 5 6 ) ~  at the 

Fine Tree site in northern Alabama (Cambron 19561, at the Wells 

Creek Crater &te in northwestern Tennessee (Dragoo 1973), and 
/ 

at the ~a#ish site in west-central Kentucky (Webb 1951; 
1' 

Roling/n and dchwartz 1966). Assemblages with these points are 
\ 

believed to predate occurrences of the smaller variety (Gardner 

1974)>. 

F 
The 'smaller forms are known variously as Quad or cumberland 

points. Many are distinguished by the presence of multiple 

flutes and basal ears. These forms have been found in northern 

Alabama at the Pine Tree site (~ambron 1 9 5 6 ) ~  at the Quad site 

(Soday 1972; Cambron and Hulse 1972), and atathe Flint Creek 

Rockshelter (Cambron and Waters 1959). In west Virginia they 

"have been recovered at the ~hunderbird site (Gardner 1 9 7 4 ) ~  

while in Tennessee they occurred at the Nuckolls site (Lewis and 

Kneberg 1958, 1959) and at the Nowlin I1 site (Keel 1978). Their 

presence in west-cedral Kentucky has been noted at the Morris 

site (~olingson and Schwartz 1966) and at the Longworth-Gick 

-site (Collins et al. 1979). The deposits at most of these sites 

contained a variety of point forms in stratigraphic association 

with one another. Only at the Thunderbird site have fluted 

points been found in well-controlled circumstances. 

Settlement and Subsistence. Knowledge of the lifestyles of 

these early p~ople is almost non-existent. Evidence -from the 



. - 
Great plains indicates that these were big-game hunters,whose 

I 

prey included mammoth and other now-extinct fauna (Agogino 1968; 

Haury 1952; Haury et al. 19 3; Haury et al. 1959; Haynes 1973, 
I 

1974, 1976, 1978; ~emming and Haynes 1969; Hester 1966; 1rwin 7 
et al. 1962; Irwin 1970; Leonhardy 1966; Leonardy and Anderson 

1966;.Warnica 1966; Wendorf and Hester 1962)., In contrast, it 

has been suggested that Paleo-Indians in northeastern North 

America hunted caribou (Fitting et al. 1966; MacDonald 1968). 

Clovis tools were found in association with the remains of . 

mastodon at the Kimmswick.site in eastern Missouri (Graham et 

al. 1981). 

Analysis of the spatial distribution of these sites has 
0 

revealed at$least two environmental features, of significance. 

First, som s have been fouyd on ridges, close to outcrdps 

of cryptoc lline material (e.,g., the Thunderbird and Wells 

Creek Crater sites). It has been suggested that this reflects a 

general Paleo-rndian settlement system which included the 
i 

selection of specific sources of lithic material (Gardner 1974; 

' Goodyear 1979), Second, it has been demonstrated thdt, in 

regions of karst topo~raphy, Paleo-Indian sites tend to occur 

near sinkholes (Gatus and ~ a ~ n a r d  1978). These sinkholes would 
> 

have been sources of water for man and other fauna, and would 

therefore have served as 

Cumberland/Tennessee 

assemblages in the lower 

admirable ambush localities. 

Drainaqe. All of the Paleo-Indian 
-- 

Cumberland/Tennessee drainage were 

found in association with tools from later periods,. Rolingson 



and Schwartz ( 1 9 6 6 )  provided a detailea analysis of two sites in 
,. 

this region which contained a significant amount of Paleo-Indian 

materia.1: the Hendersoh site and the-~oach site. Now, almost 

twenty years later, no substantial additions can be made to 

their list of sites. 

The Henderson site is an unstratified site located at the 

confluence of Eddy Creek and the Cumberland River. Excavations, 

which-;ere focused in the area of the most dense concentration 

of cultural material, revealed cultural deposits 40 cm deep. One- 

complete fluted Cumberland poirit/knife and fragments of two 

bther fluted points/knives w-ere recovered. Although the-shallow 

deposits had been disturbed by cultivation, and despite the 

predoqinance of Archaic point forms ( 8 2 . 7 6  per cent of all 

poivts), Rolingson and Schwartz ( 1 9 6 6 : 2 6 )  suggested that the 

assemblage represented a single cultural component and that the 

presence of fluted points indicated an age of greater than 8;QQO - 
years. 

- 

The Roach site was one-quarter mile east of the Tennessee . 

River, on Ewes Branch (it is now under Kentucky Lake). Although 

it was originally excavated in 1941 as a mitigative action in 

conjunction with the construction of Kentucky Dam, Rolingson and 
I B 

j Schwartz ( 1 9 6 6 )  pr.ovided the first published analysis of the 

material. The unstratified cultural deposits extended to a 

maximum depth of 3.5 feet below the surfade an8 included 
I 

material that is representative of ~aleo-Indian, Arch%ic, and 

Mississippian periods. Paleo-Indian point varieties included ' 



seven Quad, two fluted lanceolate and three unf luted lanceolate 

points/knives. 
4 

The early material tended to cluster in distinct ar;ea-s of 

the s i t e v w a Y  frpm the Woodland and Mississippian material. 

This spatial distribution strengthens the argument for a 

distinct Paleo-Indian occupation. It  is intbres ing to note that t d 

the Quad points and {he fluted lanceolate forms occurred in 

4 clusters which ;ere separate from each other. Rolingson and 

Schwartz (1966: 61) did not consider there to have been an 
? 

unquestionable Paleo-Indian occupation of the site. Rather, they 

viewed the lithic assemblage as being Archaic in composition, 

but reflecting eaqlier Paleo-Indian influences and later traits 

of a Woodland cuhture. . . 

A comparison of the Henderson and Roach materials with those 

from other pal&-1ndian sites in western Kentucky and Tennessee 

led Rolingson and Schwartz (1966: 152) to conclude that the 
J 

sites in western Kentucky exhibited greater similarity to the 

Nuckolls assemblage (Lewis and Kneberg 1958, 1959) than to other 

early sites. Important similarities are the presence of Quad and- 
L .  

Cumberland Fluted points, the co-occurrence of the same 

varieties of unifacial scrapers, the presence of gfaver spurs on 

some of the unifaci scrapers, and the prevalence of utilized 3 
flakes. Notable by their absence are prismatic blades and tools 

made on such blades. In view of the elements sha~ed by these 

assemblages, it was concluded that 'these sites "were, 

apparently, z r e s s i o n s  of the Quad-Dalton tradition in 



b 

Kentucky" (Rolingson and Schwartz 1966: 152). 

The  rail site, on the south bank of the Cumberland River, 

has contributed more Paleo-Indian material. There, two 

Cumberland Fluted points were recovered during an intensive 
I 

surface collection. The remaining points from this site are 

distinctly late Middle Archaic in age. Other unequivocally early 

artifacts cannot be distinguished from the later material. Thus, 
4 

while this site further documents the presence of Paleo-Indian 

,-- material, it does not contribute to our substantive 

understanding of this early period of prehistory. 

The Dalton Horizon (c.10,500 - 9900 bp) - --  

Summaries of the prehistory of eastern North America generally 

consider the period between c. k, 100 and 9900 bp to have been a 
time of transition from big-game hunting during the Paleo-Indian 

period to a more generalized foraging economy in the Archaic 

(Willey 1966: 72; Stoltman 1978: 7 1 4 ) .  Characteristic of this 
"., 

, period is a lithic technology which shares many aspects with the 

preceding fluted point assemblages and'which is characterized by 

the presence of Dalton points-. The technological affini ies with, 

. < 

4, 
earlier times is best exemplified by these points, which have "a i 

1 < lanceolate outline, . . . a deep basal concavity, basal and 
lateral grinding, and a generally well-thinned base, . . . which, 
in some cases, is equivalent to fluting" (Goodyear 1982: 383). 

The rest of the assemblage associated with ~ a l ~ o n  points 

- 
1 includes many of the same unifacial tools that occur in fluted 

/ 
&' 



point sites. An important .addition to this inventory is the 
I 

chipped adze (~orse and Goodyear 1973; Goodyear 1982: 384). 

Stratified sites at which Dalton points have been found 

include the Rose Island site (Chapman 1975: Table 13), the 

Icehouse Bottom site (chapman 1977: Table 3), the Hardaway site 

(Coe 1964: Table 71, the Stanfield-Worley Bluff Shelter 

(~e~arnette et al. 1 9 6 6 ) ~  R sell Cave (Griffin 1 9 7 4 ) ~  the Eva T 
site (Lewis and Lewis 196l),'the Big Bottom site ( ~ i m s  1 9 7 1 ) ~  

and the Morris site (Rolingson and Schwartz 1966). In each of 

these instances, the Dalton forms were found in the same 

stratigraphic levels as corner-notched points/knives. Associated 

dates from the Stanf'ield-Worley Bluff Shelter were 8920 bp 

, (UM-1153) and 9640 +/- 450 years (UM-1152) (~e~arnette et al. 

1962). These dates, the apparently clear association with 

Archaic point forms, and a technoloqa, which reflects the 

Paleo-Indian period led to the characterization of the Dalton 

complex as a late ~aleo-~ndian/Early Archaic transitional 

horizon ( ck 1974). 'V 
- -- 

In a recLent review of the Dalton horizon, ~0od~ea.r i 19% 
noted that Daltm and Early ~rchait notched points occurred 

together only at -rockshelters and cave sites. In alluvial 
/ 

deposits and at open air sit the two are mutually exclusive @--- 
(the Dalton points drom the Rose Island and Icehouse Bottom 

sites were considered to have been "culturally redeposited"; 

Goodyear 1982: 188). (He further observedtsat thP datek from the 

Stanfield-Worley Bluff Shelter are similar to the ages of Early 



Archaic assemblages from the St. Albans site in West Virginia 

(Broyles 1971) and from a number of,sites in the Little 

Ten\nessee River valley in eastern Tennessee (Chapman 1975, 1976, 
% 

1977). In contrast, charcoal samples from the Dalton zone at 

Rodger's Rockshelter in .the Ozark Highlands of Missouri (wood 

and McMillan 1976)'have yielded d t e s  of 10,530 bp +/- 650 years 

(ISGS-48) and 10,200 bp +/- 300 years (M-2333). The assemblage 
. -b-- 

( 

from this zone corn rised "a coherent D lton assemblage very t 
similar to that known from the northeast Arkansas region" 

(Goodyear 1982: 386). On the basis of this evidence, Goodyear 
5 

argued that Dalton and corner-notched points were not coeval, 

and that Dalton occurred only between 10,500 bp and 9900,bp: 

Settlement and Subsistence. The early age that Goodyear 

proposed for the Dalton horizon places it within the time span 

of the Pleistocene-Holocene transition. In many regions of North 
<-- 

America, this was a period during which the environment 

significantly changed. The periglacial, borealilike forests were 

replaced by-thermophilous deciduous species. Faunal and floral I 

d evi ence indicate that the diet of the Dalton people was 

I composed of modern species (Goodyear 1982: 391). 

While the settlement patterns of Paleo-Indians is only 
d 

d e r s t o o d  on the most general level, more specific models have 
, 

been developed for the Dalton period. A settlement pattern has 

been suggested (~orse 1973, 1975; Morse and Goodyear 1973; 

Goodyear 1974; see also Schiffer 1975, 1979) that includes large 
1 

base camps with ancillary, function-specific sites. It is 



expected that each of these satellite sites will contain a . 

distinctive assemblage of tools that is indicative of the 

a c t i v i t i h a t  were conducted at the site. 

Lower Dalton points have not 
2 
1 

been found in undisturbed or unequivocal contexts in the lower 

drainages of the Cumberland and Tennessee rivers. Lewis and 
'a 

Lewis (1961) reported Darton points from the Eva site and 

~oling'son and Schwartz (1966) recorded one Dalton point from the 
-i 

Henderson site and one from the Roach site. At the Roach site, 

the Dalton material was spatially clustered away from Woodland 
/t 

and Mississippian artifacts and features. 

The Archaic Period (c. 4,000---.2,900 - - - 

In the fifty years that have fo1lowed~W.A. Ritchie's (1932) 
,' 

initipl definition of the Archaic, considerable research has 
d 

been concerned with this period of eastern North American 
P 

prehistory. In most sum*ry descriptions (e.9. Willey .196@ 
C 

Chapman 1975: 6; Collins 1979: 20) early, middle and late 

subperiods have been identified. Within each succeeding 

subperiod there appears to have been an increasing 

regionalization of prehistoric cultures. Caldwell ( 1 9 5 8 ) ~  among 

others (e.g. Cleland 1966, 1976; Hayden 1981), attributed this 

trend to successful adaptations to local conditkons. - 
-4 

1 

Tn this section, the Early, Middle and Late Archaic 
I 

subperiods will each be considered in turn. Data from different 



years (C-904) and 11,2 ears +/- 800 years (C-905) wereialso 

" gbtained from the same leve as'these early points. In 1980. 
r. 

carbon samples obtained from levels containing these point 

styles yielded dates of 8920 bp +/- 220 years (ISGS-740). 8890 

bp +/-  140 years (ISGS-747), 8710 bp +/- 140 years (ISGS-7801, 

areas will be presented and compared with Archaic manifestations 

in neighbouring areas. ~oilowincj this, the evidence from the - 
lower ~umberland/Tennessee drainage will be examined. 

E a r l y  A r c h a i c  Su e r i o d  ( c .  9 , 0 0 0  - 7 , 9 0 0  b p )  4 
The Early Archai been defined as "those cultures follawing 

in time the Paleo-Indian fluted point user3 and preceeding in 

time the emergence of distinctive regional variants of the 

Archaic .in the east." (Tuck 19.74: 73). Tuck (1974) originally 
4- 

h 
identified three horizons, defined on the basis of the K 

n 
distribution of specif icJ point styles. Recent research indicates 

that several other point. forms also enjoyed a widespread and 
1 

coeval distribution. - Early forms of side-notched and corner-notched points 

appeared sometihe af ter the Paleo-~ndian/~rchaic transition. At 

the St. Albans site, in West ~i'rginia, Charles Corner-Notched 
\ 

points were fpund in association wTth a hearth which produced-a 

radiocarbon date of- 9850 bp +/- 500 years (M-1827). The initial 

Early ~ r c h a e h a s  also been noted at Modoc Rpckshelter in a 

- 
souther* Illinois. Fowler ( 1959: T d  1 ) suggested an average 

age of 6219 bp +/- 488 years for the H&dden Valley Stemmed and 
n. 

early 'side-notched points, although dates of 10,947 bp +/- 900 



Z I 
4 

8680 bp +/-I59 years (ISGS-7971, and 7700 bp +/- 190 years 
I r,r 

i 

(15~s-781) (dtyles et al. 1981 : .Table 5).   he stanfield-k70rley 

Bluff ~l&el p e r .  in northern ~labama has also produced very Early 

Archaic m xi terial4DeJarnette et al. 1962) - There, Big Sandy 1.- 

- side-notched points -init'ially occurred the same levels as r 
Dalton points. The two point styles were considered to be 

variations along a dontinuurn (Dejarnette 1962: 82). J 

Kirk Corner-Notphed Horizon. Following the early point 

styles, Kirk Corner-Notched varieties appeared and became 

widespreads-These were initially identified by Coe ( 1964: 5.6-83) 

from material recovered at the Hardawa the Yadkin River 

in the Carolina Fiedmont. He distingu between Palmer 

Corner-Notched and Kirk The former were 

smaller, had ground bases and bevelled blades and were slightly 

Y older. Kirk Stemmed and Kirk Serrated styles occurred in levels 
A 

above the corner-notched forms. Radiocarbon dates were not 
B 

available for the Hardaway site. However, through a comparison 
'/ 4 

with other sites, Coe (1964: 67) estimated that the Palmy 

corner-~otchboints were approximatel; 8,000 pears oldt 

Broyles (1971) identified two varieties of Kirk 

Corner-Notched points at the St. Albans site. A small variety, 

which resembles Coe's (1964). Palmer type but which lacks 

grinding, was found in association with a he3rth dated 8930 bp 

+/- 160 years. A large variety of Kirk Corner-Notched point 

occurred above the smaller forms 3nd was dated 8800 bp +/-' 320 

years. Three Kirk Stemmed points were also found in the zones 



associated with the Kirk ~o<ner-~otched assemblage. 

- Recent research in the lower Little Tennessee River valley 

has revealed the presence of a nbmber of deep, stratified sites 

on the floodplain and on islands in the river. Kirk 
> 

.. Corner-Notched points occurred as the predominant point form in 
t 

the lowermost levelas at the Rose Island site (Chapman 1 9 7 5 ) ~  the 
1 

Icehouse Bottom si e (Chapman 1973, 1977), the Bacon Farm site 9 
(Chapman 1978), and the Patrick site (Chapman 1977). Radiocarboh 

dates for these assemblages are 9350 bp +7- 250 years (GX-4125; 

Stratum L at Icehouse Bottom), 8525 bps +/- 355 years (1-91 37; 
P 

Stratum L at Icehouse Bottm), and 9330 bp +/- 250 years 

(GX-3564; Stratum VIII at kose Island). At each of these sites a 

progression from small to large variet-ies was noted. However, no 

stratigraphic separation could be ma'de between corner-notched 

points w,ith basal grinding and/those without: It was therefore 

sugges ed that Charleston Corner-Notched (~royles 1971), Palmer < 9 

(Coe 1964), Kirk Corner-Notched small variety, and Kirk /' 

corner-~otched large vgriety points all represent variations 
\ 

4 along a continuum (Ch man 1975: 123). 

At kussell Cave .in sorthern Alabama, Early ~rchaic artifacts 1 
were recovered from Layer G (Griffin 1974). Although a wide 

variety o f  points was recovered from this layer, corner-notched .. 
forms dominated the assemblage. Radiocarbon determinations from 

charcoal samples taken from this layer yielded dates of 7565 bp 

+/ -  250 years (1-827), 8095 bp +/- 275 years (1-8281, 8435 bp - 

+ / -  275 years (I-822), and 8500 bp +/- 320 years (1-2239) 



(Griffin' 1974: Table 1). 

Corner-nptcked points have also been found at the Faulkner 

site (MacNeish 1948; Cole et al. 1951), located across the Ohio i 
River from the mouth of the Tennessee River. Formally, these 

points resemble Kirk Corner-Notched varieties. Unfortunately, 

the shallow cultural deposits represent a mixture of early and 

late material and assemblages from different periods have not 

been separated. , 

The Longworth-Gick site (Collins et al. 1979), located 

djacent to the Ohio River in west-central Kentucky has further rg 
substantiated the early age of Kirk Corner-Notched points. 

Initially, Dobbs and Dragoo (1976) identified three levels at 

the site. The lowermost contained two Charlestw corner-~otched 

points. The middle level, dated 8647'bp +/- 125 years 

(uGa-1336)~ yielded two'~irk Corner-Notched points and the upper 

level had one example of a small variety Kirk Corner-Notched 

point-and eight bifurcate base points. 

More extensive excavations (COGS et al. 1979) have 

revealed cultural material throughout thirteen zones. A number 

of small variety Kirk Corner-Notched points were found in Zone 

XI11 (dated 9,766*bp +/- 237 years; Tx-3012) and Zone VlI (dated 

8685 bp +/- 391 years; TX-3011). Stratigraphically above this is 

a zone (Zone V) in which the large variety of Kirk -- 

Corner-Notched point comprised the major point type. One Kessell 

Side-Notched point was found in Zone IV. It  is noteworthy that 



this position of the Kessell Side-Notched point is dissimilar 

from its very early place in the St. Albans sitem sequence 

(Broyles 1971). Furthermore, the large variety of Kirk 
FkY 

Corner-Notched point occurred at the Longworth-Gick site 

approximately 400 years later that at the St. Albans site and in 

the lower0little Tennessee River valley (Chapman 1975, 1977, 

Bif,urcate Base Horizon. A range of bifurcated base point 

types occurred in the zones above the Kirk assemblages at a 

number of sites. At the St. Albans site the sequence included 
-b 

MacCorkle Stemmed (estimated to be 8800 to 8700 yedrs old), St. 

Albans Side-Notch'ed (8830 bp +/- 700 years), LeCroy ~iiurcated 

Base (8250 bp +/- 100 years) and Kanawha Stemmed (8160 bp +/- 

*---.- 

100 years). 

MacCorkle Stemmed points have not been found in-large 

numbers in the lower Little Tennessee Valley. Rather, St.,Albans 

Side-Notched forms succeeded those of the Kirk Corner-Notched 

cluster. Strata in which these comprise the dominant point form 

have been dated 8660 6p +/-  180 years (Gx-3590; Stratum VIII at 

the Rose Island site). LeCroy points were generally above the 

St. Albans Side-Notched points. However, they have not been 

found in close association with radiocarbon dated material. At 

the Rose I'sland site, LeCroy points occurred in greater numbers 

above a stratum dated 8700 bp +/- 300 years (~x$3168), and'in a 

zone dated 8920 bp +/- 325 years (Gx-3597).% Overlying the LeCroy 

points were strata in which Kanawha Stemmed comprised the 



predominant point form. At the Rose Island site, these strata 

occurred be-en ones that have been dated 7800 bp +/- 300 years 

(Gx-3168; Stratum VIII-5) and 7020 bp +/- 190 years (Gx-3563; 

Stratum IV). In general, however, the Kanawha complex is poorly 

represented in this area. 

. Bifurcated base points also occurred at the Longworth-Gick 

site (~ollins et al. 1 9 7 9 ) ~  where they were most common in a 

zone dated 6715 bp +/113 years (TX-2951). There was, however, no 

distinct sequence of different varieties. 

Settlement - and subsistence. The evidence for the Early 

Archaic in the midcontinent that has been presented here is 

clearly biased towards deep stratified sites situated on river 

, floodplains or towards rockshelters and caves. Although these 

are not the only occurrences of early Archaic material, many of 

the smaller s4tes present a mixture of artifacts from a number 

of time periods. 

There is evidence, albeit meager, regarding the subsistence 

strategies that were undertaken during the Early Archaic. Faunal 

remains from Russe-11 Cave indicate that deer, turkey, racoon, 
-A 

squirrel, and bear formed the major vertebrate components of the 

diet (weigel et al. 1974: 81). Fish remains were scarce and 

consisted primaxily of species "characteristic of a large river" 

(Weigel et a1 1974: 84). Data from the Stanfield-Worley Bluff 

Shelter (Parmalee 1962: 112-113) indicate a diet composed 

primarily of white-tailed deer and supplemented with squirrel, 



racoon, birds, turtles, fish, and molluscs. These faunal remains 

f.orm a mixed assemblage from the lowermost zone and from 

miscellaneous features. As such, they represent general 

assemblage from ail of the occupations and cannot be assigned to 

any specific time period. At Modoc Rockshelter the faunal 

remains identified by level (Fowler 1959: 41) indicate that 

during the Early Archaic fis'h became the preferred element in 

the diet. Fowler (1959: 41) suggested that this reliance on 

fish, kspecially backwater species, "probably represents an 

adjustment to the local habitat and an utilization of the 

resources immediately available." 

The tendency toward the use of locally available food 

resources is reflected by the presence of large quantities of 

carbonized nutshells at many sites. On this basis it may be 

. ,  suggested that the Early Archaic people were utilizing all of 

the seasonally available resources. 

The Lower ~umberland/~ennessee Drainaqe. Little is known of - 
the Early Archaic occupation of the 1ower~Cumberland and 

Tennessee drainages. Most of the material which can be 

attributed to this period comes either from small, isolated 

undated sites or from contexts in which the majority of the 

4 assemblage is of*a younger age. At the Morrisroe site (~ance and 

Conaty 1982; Conaty and 'Nance 1983) a date of 8220 bp +/- 100 

years (SFU-271) was yielded by a sample of carbonized wood and 

nutshell retrieved from near the bottom of th cultural S , 

deposits. Although points f rorn this stratigraphic zone include 



Kirk Corner-Notched and Eva types, these artifacts were 
8 

recovered up to 20 cm above the level of the dated material. Two 

Kirk Stemmed points may be contemporaneous with this date. ' 

M i d d l e  A r c h a i  c S u b p e r i  o d  ( c .  7 9 0 0  - 5 9 0 0  b p )  

The Middle Archaic is distin,guished by the decline of the 

widespread Early Archaic horizons defined by the presence of 

particular point styles. Rather, a variety of local and regional 

traditions developed. For this season, this discyssion will 

proceed by region rather than by sequential horizons., 
b 

Carolina Piedmont-Western Appalachian. The Middle Archaic 

the Carolina Piedmont is best represented at the Doerschuck 
4 

site. There, Stanly was the only point form found in the basal 

ozone. Morrow Mountain points oecurred above them and comprised 

'the majority of point types in the succeeding two cultural 

zones. While no radidcarbon dates were obtained for'the 

Doershuck site, Coe (1964: 54) estimated an age of 6900 bp for 

the ~tanly occupation. 

/ 

Research in the-lower Little Tennessee Valley has revealed 

Middle Archaic asSemblages in western Tennessee that are similar 

t~ those found in the Carolina Piedmont. Stanly points succeeded 

bifurcated base types at the Patrick site (Chapman 1977) and at 

the Icehouse Bottom site (Chapman 1977) where they became the 

form c. 7790 bp +/- 215 years (GX-4123). At the 

Bottom site Morrow Mountain replaced Stanly as the 

dominant form c. 6995 bp +/-  245 years (Gx-4124). A similar date 
-?- 

J 



(7255 bp +/- 165 years; GX-4704) was obtained from carbonized '' 
wood 2nd hickory nutshell associated with Morrow Mountain points - 

'i 
at the Howard site (Chapman 1979: 79). - 

Northern Alabamadorrow Mountain points,' found in three- 
1 

burials aL the Stanfield-Worley Bluff Shelter (DeJarnette et al. 

1962: 80-82). were associated with White Springs and ~raiford 

Creek points. Although radiocarbon dates were not obtained d for 

thesY deposits, DeJarnette et al. (1962: 82) noted that bone 3 

awls and bone points similar to the ones associated with these I 

points had frequently be.en found in.. northern Alabama shellmound 

sites. 

The Middle Archaic occupation at Russell Cave is 
/ 

characterized by ~ o r r o h  Mountain points in association with a 

local provisional category P-1 Stemmed (Griffin 1974: 44). 

Radiocarbon dates of 6250 bp +/- 190 years (1-702) and 6310 bp 

+/-I40 years ( 1 - 2 2 3 8 )  were,-obtained from two burials which 

originated in the Middle ~rchaic stratigraphic layer. 

% The Mulberry Creek site is a deep shellmound, located at the 

confluence of Mulberry Creek and the Tennessee River (Webb and 

DeJarnette 1942: 235-266; Walthalk 1980: 62-65). The c. 6.0 m of 
J 

deposits revealed multiple layers of shell and cultural material 

interspersed with layers of sterile river deposits. Walthall 

(1980: 64) noted that ten burials which,originated in the lower 

chipped st,one zone were accompanied by Middle ~rchaic artifacts, 

including such point styles as Morrow Mountain, White Springs 
r\ 



(cf. Sykes), andicypress Creek. Three burials were found with 

Morrow Mountain points embedded in the thoracic cavity, spinal 

column, and mouth. 

Southern Illinois. The Middle Archaic occupation at Modoc 

Rockshelter occurred in the 16-21 foot bevels below the surface. 

The point styles from these levels included stemless (n=6), 

lanceolate with concave base (n=3), straight stemmed Jn=4), 

contracyng stemmed (n=2), expanding stemmed (n=5), expanding 

stemmkd side-notched (n=9), corner-notched (n=3), side-notched 

(n=10), and side-notched variant (n=5) varieties. These levels 

have been radiocarbon dated 5268 bp ?/- 230 years (C-899) and 
r b 

5955 bp +/- 23 years (C-900)(Fowler 1959: Table 1 ) .  t, 
Settlement and Svbsistence. The limited number of ,Middle 

Archaic assemblages that have been described in the midcontinent 

greatly restricts the discussion of the settlement patterns and 
4 

subsistence systems of this time period. The data that are 

available indicate a distinct trend towards the utilization of 

locally available resources. In some areas of the Tennessee 
P 

River drainage, for example, the use of freshwater mussels 

became more important as the development of sh,ellmounds 

ified (e.g. Mulberry Creek site, Webb and DeJarnette 1942; int9 a 

Walthall 1980; some levels of the Eva site, Lewis and Lewis 

1961 ) . Tqe lithic and bone industries accompanying' these 
shellmound, occupations were reflected in the Middle Archaic 

levels at the Stanfield-Worley Bluff Shelter (DeJarnette et a l .  

1962) and at Russell Cave (Griffin 1974). A t  these sites m ~ l ~ u s c  



remains were negligible while deer, squirrel, and a variety o f c  
2 

birds comprised the major.i'ty of t h ~  faunal remains. The ten&ency 

for locally available food resources to dominate Middle Archaic 

faunal assemblages has been characterized by Fowler (1959:-55) 

as indicative of a period of localized adaptation. 

4 

Lower Cumberland/Tennessee Drainaqe. The Middle Archaic 

period in the lower Curnberland/Tennessee drainage is( becoming 

increasingly better understood. Thetearli st discussion was 
I t 
1 provided By Lewis and Kneberg (1959) in their description of the 

Eva phase and in their analysis of the Eva site (Lewis and Lewis 

1961). Diagnostic artifacts of the Eva phase include Kirk 

Serrated, Eva I ,  Eva 1 1 ,  Cypress Creek I and Sykes -points. A 

radiocarbon date derived from-antler at the Eva site yielded an 

age of 7150 bp +/- 500 years (M-357; Lewis and Lewis 1961: 13). . 
;The Middle Archaic at the Eva site is hlso represented by the 

Three Mile phase (~ewik and Lewis 1961) and the associated 

artifacts include Morrow Mountain I ,  Eva I I . ,  Cypress Cre'ek 1 1 ,  

'and Big Sandy points. 7 
Undated Archsic components have been identified at t d" Roach 

site (Rolingson and Schwartz 1966) and at the Allen site (Morse 

1963). The strong shouldered and straight stemmed points which 

predominate at the Roach site resemble,forms recovered in late 

Middle Archaic contexts at the Eva site and at the Morrisroe 
J 

site (~ance a n d e n a t y  1982; Conaty and Nance 1983). At the .@ 
Allen site a Middle. ~rchaic assemblage was dominated by Cypress, 

Creek, Eva, and Kirk Serrated points. 



Radiocarbon dates from the Lawrence site provide an age for 

Kirk Stemmed points ( ~ o c a s  1977). The charcoal rekrieved from 

feature-fill yielded dates of 7265 bp +/- 305 years (UGa-2401, 

7470 bp +/- 85 years and 7320 bp +/- 125 years (UGa-436). 

Similar ages have been provided by the Morrisroe site (Nance and 

Conaty 1982; Conaty and Nance-1983) where Morrow Mountain I and 

I 1  and Kirk Serrated points were a sociated with a date of 7530 

bp +/- 150 years (SFU-130). Other w Mountain I and I 1  

points, as well as forms resembling Kir Corner-Notched and Eva 5 
I 1  forms, wege associated with a date of 7110 bp +/- 250 years 

(SFU-121), while unnamed stemmed and broad stemmed varieties 
I 

were dated 7180 bp +/- 130 years (SFU-270). 

The Trail site, on the Cumberland River floodplain, also 

contained representative artifacts of the Middle Archaic. Most 
i, 

of the identifiable points are Big Sandy, while Kirk Serrated, 

Rowan, Rowan/Brewerton Eared, and Morrow Mountain ty es are also \ 
present. Lewis and Lewis (1961) noted the presence of Big Sandy 

- 
points in the later part of the Three Mile component and the 

1 

initial part of the Big Sandy component at the Eva site. The , 

Trail site seems to represent the late Middle Archaic or the 

early Late Archaic. 

L a t e  A r c h a t  c S u b p e r i  o d  ( c .  5 ,  9 0 0  - 2 ,  9 0 0  b p )  
J 

The trend toward a greater regionalization of artifact styles 

intensified during the Late Ar . The distribution of point 
L- 

styles became more restricted settlment systems reflects an 

intensification of seasonal reliance on a more limited number of 

3 2 



- species. Evidence of these trends may be' found in assemblages 

from the Carolina Piepmont, the Duck River and Little Tennessee 

River valleys in eastern Tennessee, northern Alabama, and 
,' 

southern Illinois/west-central Kentucky. 

Carolina Piedmont. Tw'o Late Archaic assemblages were 
__IP__ 

recovered at the Gaston site on tld Roanoke River in North 

Carolina (Coe 1964). The earlier of these was characterized by, 
F 

the presence of shallow side-notched Halifax points, most of 

which were made of vein quartz. Carbon samples from hearths 

which were associate with these points provided ages of 4280 bp 

+/- 350 years (M-522) and 5440 bp +/-350 years (M-523) (Coe 

1964: Table 15). - 

Savannah River stemmed points were.found stratigqaphically 

above the Halifax points. Charcoal samples from three hearths in 

this level were combined and gave a date of 3900 bp +/- 250 

years (M-524; Coe 1964: Table 1 5 ) . %  

Eastern Tennessee. In eastern Tennessee, the Late Archaic is 

r' best understood in the upper ~ 6 c k  River valley (Faulkner and 

McCollough 1973, 1977; Keel 1978; ~ a v i s  1978). There, the most 
\ 

diagnostic artifact group of this period is the Ledbetter point 

cluster (Faulkner and McCollough 1973) which includes Ledbetter 

(Kneberg 1 9 5 6 ) ~  Pickwick, and Cato Creek (DeJarnette et a1.1962) 

type &' 
An Archaic/Woodland transitional phase has also been defined 

in this area. This phase is defined by the presence of 



P 

straight-stemmed Wade Cluster points, including 

McIntire types Faulkner and McCollough 1973:  1 4 9 ) .  Dates 
k 

associated with Wade phase occupations range from 2960 bp +/135  
# i 
years (LJGa-569; feature 137 at the Banks I11 site, Keel 1 9 7 8 )  to 

7 

2920  +/- 215 years  owlin in I1 site; Keel 1978: 1 5 6 ) .  

Two sites in the lower Little Tennessee River valley have 

yielded substantial amounts of La-te Archaic material. A.t the 

Bacon  end site, Savannah River/Applachian 

predominant point style (Chapman 1 9 8 1 ) .  Concentrations of 

fire-heated and fire-cracked cobbles were the most common 
4' 

features, although fire pits, fired areas, and 

bas.i'ns/depressions were also found (Chapman 1981:  Table 4 ) .  

Pharyngeal teeth of freshwater drum were the only identifiable 

faunal remains, while carbonized plant remains included squash 

rind and fPuit, maygrass, hickory nutshells, walnuts, and 
9 

acorns. Radiocarbon assays of this material provided dates of 

4390 bp +/- 155 years (GX-5043) ,  3580 bp +/ -  225 years (GX-5044) 
i 

and 4070 bp +/-  ' 7 0  years (UGa-1897) .  Chapman ( 198 1 : 4 0 )  iavoured 
9 

a third millenium bp date for the assemblage. 

The points from the Iddins site were divided into 15 types, 

of which Iddins Unidentified Stemmed comprised more than any 

other category (Chapman 1 9 8 1 ) .  ~oting the taxonomic problems 

inherent in Late Archaic point typologies, Chapman ( 1 9 8 1 :  7 7 )  i ' 
observed that this type may belong to the Ledbetter Cluster 

defined by Faulkner and McCollough (1973 :  1 5 ! - 1 5 2 ) .  Other points 

included a variety of side-notched, corner-removed, and stemmed 



forms. Fire pits were the most common type of feature although 

pits with redeposited human remains, rock concentrations, fired 
a 

areas, and netsinker concentrations urred. No faunal 

remains were recovered and hickory walnut, 

acorn, wild grape, chenopodium, and 

paleobotanic-a1 remains recovered. Radiocarbon dates of 3655 bp 

+/-  135 years (GX-4705), 3205 bp +/-145 years (GX-47061, and ' 

3470 bp +/- 756 years IUGa-1883) provided a =onsistent age for 

this assemblage. - 

/' 
Northern Alabama.  on-shellmound aspects of the s ate' Archaic 

in northern ~iabama were found in Layer E at Russell Cave 

(Griffin 1934). Three-quarters of the points from this layer 

were assigned to provisional categories. Pickwick points were 

the only widely recognized type represented by as many as three 

specimens. The faunal remains indicate a slight reduction in the 
P 

number of squirrel, white-tailed deer, turkey, and turtle 

remains. 
\ 

Southern Illinois/west-central Kentucky. The Late Archaic 

trend toward activity-specific sites is reflected at the Ferry 

site (Fowler 1957) and in the upper levels of Modoc Rockshelter 

(Fowler 1959; Styles et al. 1981). The Ferry site contained an 

assemblage primarily compose&f hammerstones (21 % ) ,  scrapers 

(39%), and grinding stones f (3%). Expanding stemmed and straight 
stemmed yere the dominant point form present, although ? 
stemless, side-notched, contracting-stemmed, corner-notched, and 

= n 

long-stemmed forms were also found. 
A 



The upper levels of Modoc R m l t e r  were characterized by 

straight-stemmed, corner-notched, and expanding-stemmed points. 

These artifacts comprised 54 per cent of the total artifact 

assemblage for the Late Archaic occupation. Fowler ( 1959: 56-57 

suggested that this, and the dominance of deer and waterfowl 

remains in the faunal samele, reflected a change in the use of 

the site from a dbmestic habitation 'kite to a specialized 

hunting camp. These levelhave been radiocarbon dated at 4720 

bp +/-,300 years (M-483) and 5280 bp +/- 300 years (M-484) 

(Fowler 1959: Table 1). 

B 

Shellmound Archaic. The development bf focal economies 
I /-'- 

during.thedLate Archaic is perhaps most notably expressed by the 

formation of large midd6n-deposits comprised primarily of 

? freshwater mollusc remains. These shellmounds occur along the 

Tennessee River in nor-thern Alabama   ebb 1939; Webb and 

DeJarnett 1942, 1948a, 1948b, 1948c, 1948d1, the lower and 

middle Tennessee and Cumberland Rivers in Tennessee (Morse 1967; 

Lewis and Lewis 1961), the Green River in west-central Kentucky 

(Moore 1916; Webb 1950a, 1950b, 1974; Watson and ~arquardt 

1 9 8 3 ) ~  and the Wabash River in southeastern ~llinois and# 

southwestern Indiana (Winters 1967, 1969). 

N- 
Diagnostic points include-st~,aight-stemmed and 

undifferentiated stemmed varieties (including Frazier, Ledbetter 
1 h 

and Adena types). 



In spite of sharing a wide variety of artifact types, - 

shellmound sites from any given area can be differentiated f h m  
7. 

shellmound sites in other areas. Lewis and Kneberg (1959) 

observed ceramics (Baumer type) at some sites, while Waltball 

(1980: 70) noted the presence of large steatite and sandstone 
-% 

bowls at sites in northern Alabama. In the central Wabash 

$alley, Winters ( 1969) identified a unique combination of 
- 

artifacts in the Riverton Culture. 

- Settlement 4 Subsistence. A number of researchers have 
3 n v e s t  igated Late Archaic settlement systems. ~owler 

(1959:52-54) r sites in McClean County, west-central 
exami ned3 \ 

Kentucky, and noted that the assemblages were -complementary. Two 

had large proportionss of ornaments and grinding tools, one had,a . 
large prop&on of manufacturing tools, and one had a large 

.C 

proportion of projectile points. Winters' (1969) analysis of 

sites in the central Wabash Valley* revealed that ea h site was f + 

occupied during a specific season and that they formed an 
h 

integrated sett,lement system (Winters 1969: 13 79 
* 

Jenkins (1974) reviewed the data from a number of sites in 
L 

the middle Tennessee River valley in northern Alabama and 

concluded that a tripartite resource procurement system existed. 
1 

The first aspect, represented by shellmound sites, was concerned 
4 

with shellf ish gather 1 'ng. The second part was concernea with nut 
'3 

procurement and the third component involved hunting . Seasonal 
resource scheduling and the rise of annual floodwaters 

yi 
apparently forced the abandonment of shell collecting sites and 



the movement to smaller. upland sites in the late autumn. In a 

simila; analysis, Bowen ( 1976) compared an upland site (the 

' Cherry site) with a shellmound site (the Ledbetter site) in - 
west-central Tennessee. He, too, found that while the two sites 

shared a number of stylistic elements, they represented 

different aspects of a subsistence system. Bowen (1979) also 

examined the Late Archaic s'ettlement system in the upper Duck 

valley where he found that the majority of Ledbetter phase sites 

were situated on the first terrace of major streams. He 

concluded that these seasonal camps were situated to facilitate 

the exploitation of both floodplain and upland ecozones. 

Faunal remains indicate that, while generally a wide range 

of species was exploited, at some sites there was a focus on a 

relatively small number of species. At Modoc Rockshelter (Fowler 

1959: 56-57; Styles et al. f981: 311, for example, there was a 

marked reduction in the variety of species present in the Late 

Archaic levels compared with the Middle Archaic occup,ation. 

Paleobotanical remains have substantiated suggestions that a 

variety of locally available food resources were used during the 

Late Archaic. Nutshells consistently compri$e the majority of 

botanical remains (Faulkner et al. 1976; Chapman and Shea 1977; 

Crawford 1982), the predominant types being hickory;walnut, and 

acorn. The relative importance of hickory and walnut varies,? 
< 

apparently as a function of local availability (Crawford 1982: 

212; Carstens 1980: 181). Seeds, while often present, occurred 

in such small numbers that their significance is difficult to 



evaluate. The discovery of squash rind in number of Late Archaic 

deposits (chapman and Shea 1977: Crawford 1982) suggests that 

horticulture may have been initiated during this period. f 

Lower Cumberland/~ennessee drainaqe. The evi,dence of the . 

Late Archaic in the lower Cumberland/~ennessee drainage is 

meager. The Eva site represents a riverine shellmound site, 
1 

while'the Morrisroe site is also' adjacent to the Tennessee 

River, but lacks shellfish remains. Numerous small, upland sites 

have been found between the two rivers (~ance 1972, 1974a, 

1974b, 1975, 1976, 1977; and Sloan 1958; Schwartz et 
P 

al. 1958; Funkhouser and At all of the Late Archaic 

sites, with the exception of the Eva site, faunal remains were 

poorly preserved. Charred botanical material does occur, but 

only samples from the Morrisroe site have'been analyzed. In 

general, the settlement pattern and subsistence system for this 

area remains largely unexamined. 

The Woodland Period ( c .  2,900 - 950 bp) \. - - - -  

Three significant developments occurred during the Woodland 
1/ 

period which set it apart from the preceeding Archaic period: 

the introduction and spread of pottery; the apparent 

intensification of horticulture; and the occurrence of burial 
. 

mounds (Willey 1966; Dragoo 1976; Griffin 1978). Each of these 
0 

appeared and reached a florescence at different times and to 

different degrees in various parts of the midcontinent. As a a 

consequence, the Woodland period reflects an even greater2 



regionalization of cultural traditions. 

The Woodland period can be subdivided into three subperiods: 

Early, ~iddle,' and Late. In the followirig sections, the major 

developments of each subperiod will be examined and the local 
P 

expressions of these trends will be outlined. 
ri - 

E a r l  y W o o d l  a n d  S u b p e r i  o d  ( c ,  2 9 0 0  - 1 9 0 0  b p )  

~;ch of the rnaterVial culture of the Early Woodland subperiod 

exhibits a marked continuity with'the Late Archaic: bifaces, 

scrapers, atlatl weights, netsinkers, choppers, and drills.are 

all common elements. Rounded base points (such as Adena) and 

straight-stemmed forms continue to be predominant. Significant 

addTti,ons to the lithic technology include blade and blade 

cores, and-groundstone celts. Pottery also became abundant 

during this time with grit, sand, limestone, and quartzite being 

used as temper. The choice of temperand decorative technique 

r * varied from area to area, apparently as an expression of 
. ! ,  

regional cultures. 

Paleobotanical remains from this time indicate that 

sunflower, chenopod, maygrass and marshelder may have be.en 

important dietary chnstituents (Yarnell 1969, 1974a, 1974b; 

Stewart 197.4; Marquardt 1974; Watson 1969, 1974; Carstens 1980; 

Faulkner and McCollough 1977; Chapman and Shea 1980). Evidence 

from both floral and faunal material indicates that a broad 

spectrum economy was important. 



0 

M i  d d l  e W o o d l  a n d  S u b p e r i  o d  ( c .  1 9 0 0  - 1200 bp) - 
Three important traditions developed and coexisted in the 

midcontinent during the Middle Woodland: the Adena, the 

Hopewell, and the Copena cultures. The Adena culture, which was 

the first to appear, was focused in the lower Ohio Valley. It is 

characterized by e,xtended Burials which were sometimes interred 

in log tombs within conical earthenmounds. Many of the burials 

were stained with ochre and accompanied by stone effigy pipes, 
B 

patterned stone tablets, packets . of bone needles, and marine 

c ~ n c h  shell ornaments and tools (Willey 1966: 271-272). Sometime 

after the early'part of the* Middle Woodland,.the Adena people 

were' supplanted by a new population of a different physical type 

(Willey 1966: 272; Dragoo 1976: 28-29). The new people brought 

with t'hem the. Hopewel1,culture. 
. 

Like ~ d e n a ,  Hopewell is characterized by red ochre-stained 

" burials in log tombs within'earthen mounds. The variety of 

art'ifacts accompanying these burials was greatly increased and - 

. included copper and mica ohjects, freshwater pearls, polished 

stone ear spools, effigy pipes, engraved human and animal bones, 

atlatl weights, caches of chipped flint and obsidian blades and 

points, marine shell containers, and' worked bear canines (~illey 

1966: 2,75; Stoltman 1978: 7). The geographical areas from which 

this material was obtained range_. fGom 'northern Michigan (copper 
- ---* , 

and mica) to the western plains (obsidian). ~ithou~h'the largest 

Hopewellian sites are restricfed to the lower Ohio Valley, 

stylistic elements and raw materials (especially copper, mica, 
/' . 



and obsidian) occur at many Middle Woodland sites throughout the 

midcontinent. In eastern Tennessee, Chapman - ( 1 9 7 3 )  recovered 

=blades madeLfrom chert that originated at Flint Ridge, Ohio. The 

1ength:width dimensions indicated a close correlation with 

blades from Ohio Hopewell' sites. ~tiuever ( 1977:  88:  ~truever 

and Houart 1979)  termed this exchange of raw material and ideas i 
the Hopewell Interaction Sphere. 'L 

- 
Copena sites occur almost exclusively in the middle 

Tennessee River drainage in northern Alabama G ~ e b b  1939; 

Walthall 1980: 1 2 3 ) .  As was the case with Adena and Hopewell, 

Copena was typified by log-tomb graves in earthen mounds. Among 

the grave furniture were items of copper and galena, neither of 

which occur locally. In a recent examination of the galena from 

some of these sites, Walthall et al. ( 1980 :  3 9 )  found that 'it 

originated in the upper Mississippi Valley region of 

Wisconsin-Illinois-Iowa. They suggested that a complex network 

existed for the diffusion of ritual and idealogy between 
- 
localized areas of complex cultural and social developments 

(Walthall et al. 1980:. 4 0 ) .  

The existence of Middle Woodland cultures which did not 

intensively *participate in the Hopewell Interactior: Sphere has 

been reiterated by Davis ( 1 9 7 8 ) .  In his analysis of the 

Wiser-Stephens site in the upper Duck Valley, east-central 

Tennessee, he noted that except for a few trade goods there was 

not much evidence of contact with Hopewellian groups. 



Adena, Hopewell, and Copena butial mounds are often found in 
4 

association'with postmolds and various types of earthworks. The 

patterns of the'postmolds indicate the presence of ciscular 

houses riade by single post construction. It has been suggested 

(Willey 1966; Dragoo 1976; Prufer 1977; Walthall 1980) that 

these features indicate a significant population growth and an 

increase in the complexity of sozial organization during that 

time. Struever (1977: 103) suggested that these aevelopments 
"? 

followed a shift in subsistence strategies toward a focus on the 
e 

harvesting of chenopodium from the' mudflats bordering sloughs 

and streams. m his trend has been,confiymed by paleobotanical 
4 

data from the upper Duck Valley (Crites 1978: 90), where it was -.- 

also found that domesticated squash and maize had been 

inrroduced at that time. 4 

L a r  e  H . ' o o d l a n d  S u b p e r i  o d  ( c .  1200 - 950 bp) 

The Late Woodland is marked by a shift from the economic 

patterns of the Middle woodland and the demise of the 

interaction spheres. (~ragoo 1976; Cleland 1976; Styles 1981). 

Cleland (1976: 72) suggested that as maize agriculture became 

more important, technological and social variation between 

different geographical areas was reduced. Dragoo (1976: 19) 

agreed that the intensificatios of agriculture was important, 

but suggested that it led to a greater competition for land and 

the development of -local authorities in opposition to cult 

elites. In either case, the Late Woodland economy seems to have 

been focused on agriculture. 



/ 
This development is not ~eflected by settlement patterns 

outside of the major river valleys. In the upper Duck vallky, 

Faulkner and McCollough (1973: 427-428) discerned a shi'ft from 

floodplain sites during the Early and Middle Woodland to - r 

locations on the first terrace and in the uqlands during the 
r 

d Late Woodland. They attributed this patter;- to a seasonal * 

congregation and subsequent dispersal of family groups. 

Elsewhere (Faulkner and ~cCollough 1977: 298-299), they have 

suggested that the first terrace is drier and better drained 

than. the f loodpla'in and would, theref ore, have held adva%$ages 

f b r  groups which exploited the floodplain, terrace, and upland 
't 

biozones at specific localities for long periods of time. 

The most significant change in the material culture during 

this time was the introduction of the bow and arrow. Local 

variations in point styles were greatly reduced with the 

appearance of a standardized triangular form. Pottery&ecame 

more elaborate as regional decorative styles flourished. 
P 

Limestone, sand, quartzite, and grit continued to be used as 
/ 

temper. 

Lower Cumber1 and/Tennessee Drai n a g e  

In his analysis of the ceramic complexes from western Kentucky, 
C 

Clay (1963, 1979) observed that the Woodland is poorly 

represented in the lower Cumberland/Tennessee drainage. 

Diagnostic elements include a number of varieties of pottery 

tempered with non-shell materials. A distinct Woodland 

occupation has been identified on.1~ at the Driskill site (Clay 



1963; Schwartz 1962; Clay and Schwartz 1963; Schwartz and Sloan - 

1958). Grit, sand, clay and grog tempered sherds have been found 

in stratigraphic association with Mississippian shell-tempered 

sherds at.the Rodgers site (Clay 1963a; Clay and Schwartz 1 9 6 3 ) ~  

the Birmingham site (Clay 1963a; Clay and Schwartz 1963), the 

Goheen site (Clay 1963a; Clay and Schwartz 1 9 6 3 ) ~  the Jonathan 

Creek site (Clay 1963; Clay and Schwartz 1963; Webb 1952), the 

- Wilson site (Clay 1963a), and the Roach site (Clay 1963a; %F 

~olingson and Schwartz 1966). A similar mixture was found at the 

Shamble's site and the Sloan site (Coe and Fisher 1958) in the - 
Tennessee portion of the Barkley Basin. O 

- 
-_i 

clay (1963a) suggested that these incidents resulted from a 
f 

-- mixing of early and later occupational debris. At the Tinsley 

village site (Clay 1961, 1963a, 1963d'; Schwartz 1961)~ however, 

a non2shell tempered type - Morris Plain - occurred between two 
zones that contained predominantly shell-tempered sherds. These 

Morris Plain sherds were tempered with crushed shell-tempered 

pottery, leading Clay (1963a: 76) to suggest a Woodland 

occupation after the appearance of Mississippian people*at the 
-9 

site. r 

' :: The first ceramics to appear in the lo er 

~umberland/~ennessee region (fibre-tempered Alexander Pinched) ~ 

reflect6n irdluence from more southerly regions (Clay 1963a; 
1 

3 2 ) .  Following this, cord-marked ceramics from the Driskill site 

indicate an affiliation with cultures north of the Ohio River. 

The estimated age of these latter traditions (1750 bp; Clay 

4 5 



1963s: 320) coincided with the developmental growth of Adena and 

- ,Hopewell cultures. Inte'restingly, Clay (1963a: 320) suggested 

that as ceramic tledhnology diffused from northern areas, small . 

triangular projectile points were being introduced from the . 

south. This diffusion pattern has been substantiated by Walthall -- 

et al.'s (1980) analysis of galena trade and their suggestion 

that it was traded through major river drainages. 

Few data are available regarding he economic basis of the P 
Woodland occupation in this area. The variety of sites range 

from extensive middens adjacent to major,,streams to upland 

rockshelters. An analysis of the faunal remains fr m one such - P 
1 

rockshelter indicates Lhat a-wide range of animals were present, 

but that deer predominated (Kusmer 1980). The importance of seed 

plants has not yet been assessed. 

* 
The Mississippian Period - - - -  (c. 950 - 700 bp) 

The final major prehistoric developments considered here 

occurred-during the Mississippian period. Important aspects of 
% 

this period include villages centered around a plaza with 

flat-topped, pyramidal mounds; square or rectangular 

wattle-and-daub houses with post-in-trench or single post 

7 construction; stockades around the villages; a greater reliance 
0 

on squash, maize, and beans; the development of shell-tempered 

pottery and a prol4feration of pot designs and decorative 

techniques; and an increase in the use of groundstone tools and 

in the importance of the bow and arrow. (Willey 1966; Griff.in 



1978; Dragoo 1976; Walthall 1 9 8 0 ) .  The cultivation of maize, 

beans and squash and the construction of pyramidal mounds 

suggests strong Mesoamerican influences during this period. The 

nature of this contact, whether it was direct or otherwise, 

remains a pr-blem as no intermediary has been found between the 

Mississippian centers and Mesoamerica. 

The major developments of the ~ississippian period were 

focused in three areas: r7 the central Mississippi valley; 2) 

the ~umberland/~ennessee drainage: and 3) the Caddoan area of 

eastern Oklahoma, Texas, and Louisiana (Walthall 1980: 1 8 7 ) .  The 

central and lower Mississippi Valley were the regions in which 

the Mississippian first appeared. These early agriculturalists 

exploited the broad, fertile floodplain and established such 

complex centers as Cahokia in southwestern Illinois (Fowler 

1 9 7 7 ) .  As it developed, this culture spread outside of the 

Mississippi River valley. The Obion site in western Tennessee 

(Kneberg 1952)  and the Hiwassee Island site in eastern Tennessee 

(~ewis 1946)  represent such incursions into new areas. Often 

these areas were already occupied by Woodland peoples. The 

palisaded Mississippian villages have led some researchers to 

suggest that the confrontatio4 between the two cultural groups 
\ 

was often hostile (Dragoo 1976:  21; willey 1966:  295;  Clay 

1 9 7 6 ) .  

Sometime after this initi-a1 expansion, the tension between 
. - 

Mississippian and Woodland groups was apparently reduced and the 

Cumberland/~ennessee dra,inage became a major locus of 



~ississippian settlement (~olly 1983). Large mound complexes 

were built at such sites as ~oundville in northern Alabama 

(~althali 1980: Peebles 1971 ) and Etowah in northwestern Georgia 

(Willey 1966: T02). Stone box graves became a common mode of 

interment in the central Cumberland Valley ( ~ o w d  1972) and the 

practice soon spread to neighbouring areas (~ance 1974c; Hensley 

1982). Although sites in each of these areas are clearly 

Mississippian, variations in pottery styles, stone sculptures, 

and details of the burial customs indicate regional elaborations 

on a basicaltural theme. The major ceremonial centers were 

part-of a..network of villages, hamlets and farmsteads which were 
. - 

dispersed throughout the region to take advanta-ge of all 

available resources (e.g. papers in Smith 1978). 

L o w e r  C u m b e r 1  a n d / T e n . n e s s  e e  Drni n a g e  

Excavated Mississippian sites in the lower Cumberland/Tennessee 
II 

drainage include the Tinsley Hill mound, village, and cemetary 
bi  

complex (Schwartz 1961; Clay 1963a, 1963b, 1963c, 1963d; Clay 
a 

and Schwartz 1963; Schwartz and Sloan 1 9 5 8 ) ~  the Jonathan Creek 

Village site (Webb -1952; Clay 1963a, 1979; Clay and ~chwartz 

1963), the Rodgers site (Clay 1963a, 1963b, 1 9 7 9 ) ~  the ~ilson - 
site (Clay 1963b), the Duncan site (~unkhouser and  ebb 1 9 3 1 ) ~  

the Birmingham site (Clay 1963a11979), the Goheen site (Clay 

1963a, 1979), the Roach site (Rolingson and Schwartz 1966; Clay 

1963a, 1979), the Dedmon site (Allen 1976; Clay 1 9 7 9 ) ~  the 
* 

Serpent Bluff site (~anc'e 1 9 7 4 ~ ) ~  site Tr-12 (Schwartz and Sloan 

1958), the Shambles site ( ~ o e  and Fisher 1 9 5 9 ) ~  and the Stone 



site (Coe and Fisher 1959), among others (e.g Funkhouser and 

 ebb 1932). These sites include fortified and unfortified 

villages (e.g., Tinsley Hill, Jonathan Creek, Rodgers, 

Birmingham, Roach, Dedmon, Shambles, and Stone), mounds (e.g., 

Tinsely Hill and Shambles), and stone box grave cemetaries 

(e.g., Serpent Bluff, Shambles, Stone, Duncan, and Tinsley 

Hill). Ceramic studies (Clay 1963a, 1979) and analyses of 

village construction episodes and sequences (Rolingson and 

Schwartz 1966; Clay and SchwaFtz 1958; Clay 1976) have enhanced 

our understanding of the development of the Mississippian. 
i 

R.B. Clay(-'(1979) defined two phases of a local Mississippian 

ceramic sequence. The ,Jonathan Creek phase is characterized by 

plainly decorated ceramics which did not have incising, 

engraving, punctating,~ negative painting, or combinations of 

negative painting and direct painting. This phase occurred at 

the Jonathan Creek Village, Th-sley Hill and Dedmon sites (Clay 

1979: 114-115). The Jonathan Creek site was a fortified village, 

while the occupation at the ~insl&f%ill site, is represented by 

wall-in-trench and post-in-ground house structures. Charcoal 

from a feature at the Dedmon site yielded dates of 905 bp +/- 75 

years (UGa-521; Allen 1976: 167) and 905 bp +/- 85 years (~llen 

1976: 167). 

The Tinsley Hill phase includes incised and painted ceramic 

decorations (Clay 1963a: 227-282). This phase is known from the 

:Tinsley Hill, Jonathan Creek, Goheen, Roach, Birmingham, and 

Rodgers sites (Clay 1979: 119). Structural aspects of this phase 



include an unfortified village, mound and stone box cemetary at 

the Tinsley Hill site; unfortified villages or farmsteads at the 

Jonathan Creek, Roach, and Rodgers sites;(and fortified villages 

at the Goheen site and, possibly, at the site. 

Charcoal samples from the structural Roach and 

Goheen sites have given dates of 288 bp +/- 85 years (1-477; 

Clay 1963a) and 410 bp +/- 85 years (1-479; Rolingson and 

Schwartz 1966: 34). 

These changes in settlement types and patterns reflect the 

process of initial invasion and subsequent establishment of 

Mississippian groups in the lower Cumberland/~ennessee drainage. 

Clay (1976) considered the early pattern of small, relatively 

dispersed fortified.and unfortified villages to be a tactical 

response to a new (for the Mississippian people) environment. As 

these groups became more familiar with the environment, they 

sought to maximize their returns by strategically locating their 

.settlements. As these settlements began to inter'act, they becamc 

more stable and a heirarchy between sites became more 

pronounced. The establishment of smal'l farmsteads in proximity 

to the Tinsley Hill complex may reflect just sgch a strategy J 

(Clay 1976: 148). 

The nature of the relationship between Woodland and 

Mississippian groups is not well understood. One opinion 

considered a migration of Mississippian into the area from the 

~ississippi Valley (clay and Schwartz 1963: 1 1 ) .  It was 

suggested that the fortified villages represented a precaution 



against people who were already inhabiting the area and who were 

hostile toward the interlopers (clay 1976: 142). A contrary 

view, held by Allen (1976: 181), suggested that trade between 

Woodland and Mississippian groups led to a diffusion of ideas 

and the eventual acculturation of the Woodland people. While 

neither case can be proven, it is apparent that the two gro~ups 

did coexist (however inhospitably). The occurrence of Morris 

Plain, a Woodland ceramic type that was tempered with 

shell-tempered pottery, substantiates such a claim. 

Chapter Summary 

In this chapter I have provided a summary of the culture history 

of the Mid-South. Five periods were identified: Paleo-Indian, 

~aleo-~ndian/~rchaic transition, Archaic, Woodland, and 

Mississippian. The important aspebts of the material culture of 

each period have been presented and the significant social, 

subsistence, and technological developments were discussed. The 

manifestations of each period in the lower Cumberland/Tennessee 

drainage were emphasized as the local cultural developments were 

place within the context of regional trends and traditions. 



-- 
CHAPTER I 1 1  

THEORETICAZ-FRAMEWORK 
.. - - 

, 
- _/' 

This chapter provides the theoretical framework within which 

differences between assemblages will be interpreted. It will be 

argued that these differences are most profitably understood 

through the examination of the context within which the 

different assemblages were deposited. Although such contexts 

sho>ld properly include both the natural and the sociocultural 

environments, the emphasis here is on the natural variables. 

Admittedly, this approach places limits on the analysis. 

However, as Jochim (1979: 8 2 )  observed, such restrictions "may + 

be necessary and fruitful components of ecological research as 

long. as the imposed limitations are viewed as temporary." That 

is, an ecological approach can provide a useful "first 

approximation" understanding of a problem. Other sources of 

variability may then be considered as original models are 

refined and revised. With this in mind, the model developed here 

is offered as a first approximation. 

I begin by offering a justification for this approach and by 

defining the environmental variables considered to be important 

in the present study. Models provided by optimal foraging 

strategy are then reviewet!?. While it is acknowledged that the 

limitations of the,data restrict the precise application of 

these models, they can provide insights on a general level. 

Having provided this background, the expected relationships 

between site type and environmental context will be offered. 



These provide a set of testable hypotheses and constitute thk 

framework within which the results of the analysis can be 

interpretted. Finally, the assumptions of the model will be 

discussed. 

Contextual Analysis 

Recently, Butzer ( 1 9 8 2 )  argued for a greater concern with the 

environmental context of archaeological sites. The objective of 

this contextual archaeology is "the study of archaeological 

sites or site netw-orks as a part of a human ecosystem", for "It 

is within this human ecosystem that earlier communities 

interacted spatially, economically, and socially with the 

environmental matrices into which they were adaptively 

interwoven" (Butzer 1982: 7). Consideration of the environmental 

matrix requires the identification of those variables which are 

of greatest importance to the problem under investigation. The 

more specific the problem, the greater the need for refined and 

accurate measures of the environmental variables which comprise 

the context of the archaeological sites. v 

In this study,.the biome will be considered to be the 

fundamental unit of ecological analysis. Odum ( 1971 : 378; 

emphasis in original) defined a biome asnWthe largest land 

community unit which it is convenient to recognize" in which 

"the -- life form of the climatic climax vegetation . . . is 
uniform." While a biome is readily identified by the major plant 

associations, it is properly considered as complete community 



with distinctive faunal as well as floral aspects (Odum 19"71: 

378; Pianka 1978: 4 2 ) .  The suitability of an analytical unit as 

large as the biome for a contextual archaeological analysis 

reflects the mobility of human hunter-gatherers. Since task 

groups may be detach& from a residential base to procure 

resources from distant localities, it is not necessary that 

these resources all occur within the immediateAvitinity of a -_ -.- 
site. The strategy which determines the location of sites is, - - 
from a human ecology perspective, related to the distribution of 

important resources within the biome. 

Students of evolutionary ecology have noted that 

populations, generally, respond to the patchiness of resource 

distribution in the biome (Wiens 1976; Pian 1978; MacArthur 6 
and Pianka 1966). Patches are: 

distinguished by'discontinuities in environmental 
character states from their surroundings; implicit are 
the notions that the discontinuities have biological 

s significance, and that they matter to the organism 
(~iens 1976: 83). 

There are two important aspects to the concept of patchiness. 

First, the distributi.on of resources within a biome is 

. characterized by discontinuities in space and time. Second, 

organisms respond to the discontinuous distribution of those 

resources which are i.mportant to their survival. The 

identification of critical resources varies between groups or 

within the same group at different times. In recognition of 

this, it is important that patchiness be organism-defined such 

that "a patch structure is that which is recognized by the 
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spatially c l m p e d  and temporally stable while others are evenly 

distributed .but trar\sient . 

- The foregoing discussion outlines the means by which the 
6 

context of the sites considered here may be fruitfully examined. 

The absence of detailed local paleoenvironmental analysis makes 

it nec<essary to refer to a large scale biome as the basis for 

contextual analysis. It has-been argued that this may lead to 

more meaningful analysis through the conssideration of resource , 

patchiness and grain responses to this patchiness. 

Hunter-gatherer mobility and the ability to form cooperative 

' groups suggests that fine grained responses (or generalist 

exploitation strategies) are likely to have characterized 

Archaic foragers. The specific nature 05 these responses,', 

however, may have been tempered by the nature of the patchiness. 

In this regard, spatial (evenly spaced or clumped) and temporal 

(stable or transient) resource distr.ibutions are important. 

Settlement Analysis 

- 
Any study which seeks to define relationships between the 

variability of archaeological sites and their environmental - 
4 context should, ideally, be undertaken within the' tHeoretica1 

d 
1 

framework of settlement archaeology and/or site catchment ' 

analysis. Unfortunately, the data requirements of such analyses 

limits their applicability in ,the present study. 



catchment analysis "emphasizes such considerations as 

the availability, abundance, spacing, and seasdnality of plant, 

animal and mineral resources as important inbitermining site 

location." (~oper 1979: 1 2 0 ) .  It is important that those 

resources which were of paleoeconomic importance be identified 

and their past availability'determined. This requires, in 

addition to adequate samples of floral and faunal remains from 

the archaeological sites, a detailed knowledge of the 

paleoenvironmenta of these localities. Such 

knowledge should the entire system of sites, for 

it is possible that a single residential base may have been 

supplied with resources through a dispersed network of smaller 

sites. The near absence of faunal and?lor+l remains in the 

*sites examined in this study provides an immed.iate hinderance to 

the deveropment of a site catchment analysis. Furthermore, 

available environmental i formation prohibits detailed Z 
determination of the occurr nce of resources in the past. B 
Western&$ntucky has undergone significant ecological 

disturbance from Euro-American settlement over the past two 

hundre-dyears.-Detailed analysis of current resource 

distributions will not accurately reflect prehistoric 

conditions. 

Settlement archaeology focuses on either the settlement 
1 

pattern or the settlement system (Winters 1969) .  Settlement 
L 

pattern examines the distribution of sites 6n the landscape, 
P 

.relating this distribution to environmental variables (winters 



P 1969: 105; Parsons 1972: l(32). Settlement ystems analysis 

'\ /ween sites (winters considers the functional re ationship 

1969: 110; Parsons 1972: 132). The in6,estigathon of either . 
.. 

,-.-I--- 

requires a knowledge of the environment and a -c~inprehensive , 

understanding of the variety and locational distribution of 

contemporaneous sites. Struever (1968a, 1968b, 1971) discussed 
- -- - 

the data. requirements for a settlement pattern analysis. These 

include reconstruction of paleoenvironmental microzones, 

systematic sampling of these microzones, analysis of surface 

collections, and excavations of at least two examples of each 

settlement type (inktially by random testing and, subsequently, 

through large scale excavation). In addition, the time-frame 

considered should be very restricted (Parsons 1972: 135). These 

data enable the development of a settlement pattern model. only 

after several such models have been developed is it possible to 

compare patterns and explore the settlement system. I t  is 

apparent that data required of settlement analysis far exceeds 

the limits of the present study. 

~ o b i i i t ~  Strateqies 

On a more general level, efforts have been made to relate 

differences between sites to the activities undertaken there. 

Binford and Binford (1966) initially proposed a/dichotomy 

between maintenance and extractive sites. Maintenance activities 

include the preparation of food, shelter, clothing, the final 

stages of tool manufacfure, refurbishing of broken and worn out 
I 

- 



tools, and a,,wide range of other 'domestic' tasks. Extractive 

act i d r e  concerned with the procurement of raw materials 

and nutrients. 

In an analysis of Archaic sites in the inter-riverine 

piedmont of SoutkCarolina, House and Wogaman ( 1 9 7 8 )  based theiP' 

examination of interassemblage variability on a similar model. A 

number of test implications reflecting the attributes of 

assemblages from each site type were applied to the 
/' 

archaeological data. A major drawback of this model is the 

assumption of tool use which underlies the identification of 

activities. I t  is often the case that tools believed to be 

indicative of one type of activity may, in fact, have been used 
C 

for a number of tasks. Examinations of hafted bifaces, for , 
-- 

example, have shown that they often,served ,equally well as 

either projectile points or knives (e.g. Greiser 1977; Ahler 

-1971; N a m e  1 9 7 1 ) .  The overlap of'maintenance and extractive 

activities within one type of artifact seriously undermines the 

model. 

A second major problem arises from the fact that foragers 

seldom separate the activities undertaken at a site intasuch 

discrete categories. In view of bhis, Binford ( 1 9 8 0 )  modified 

the model based on a dichotomy of -activities, recognizing that- 

the variations between assemblages are better understood through 
. G 

an $nalysis of resource procurement strategies. Two fundamental 

strategies were identified: those with a logistic mobility; and 

those with a residential mobility. -- 



Hunter-gatherers practising a logistic mobility strategy 

"supply themselves with specific resources through specifically 

organized task groups." (Binford.1980: 10). As a part of this 

logistic strategy, task groups may periodically leave a 

residential location and establish a field camp or station from 

which procurement operations may be planned and executed. Thus, 

specific goals can be identified for each +ask group. His study 

of the Nunamiut led Binford to identify five types of sites 
2 

within a logistic organization: residential base; location; 

field camp; station; and cache. These are defined in Table 2. 

Variability between the assemblages from these sites arises from 

a number of sources. First, the different activities underMken 

at each site type will produce interassemblage variability. I f  

the variety of the types of sites increases, the interassemblage 

variability may be expected to increase. Second, seasonal 

variability in resource abundance and distribution may require 

the development of a complex system of sites, leading to an 

increase in. the variability among assemblages from these sites. 

Third, some places may serve as locations for a number of 

different types of sites through time. A place serving as a 

station at one point in time may be used later as a field camp 

and, still Jater, as a residential base. Thus, as variability 

between assemblages increases with the number of site types, 

re-use of locations may homogenize the assemblages. In Binford's 

(1980: 12; emphasis in original) words: 

The point is simple, the qreater the number of generic - 1 - 
types - oi functions - -  a site % serve, grezer - the 



Table 2 .  S i t e  types def ined f o r  hunter-gach=rers ( a f t e r  Binford 1980). 

S ta t ions*  

Cache* 

s i t e s  where special-purpose t a s k  groups a r e  l o c a l i z e d  
when engaged i n  information ga ther ing ;  e. g  . 
lookouts ; 

s i t e s  of temporary f i e l d  s t o r age  of resources  p r i o r  
t o  t r a n s p o r t  away from t h e  r e s i d e n t i a l  base;  

F i e l d  Camp* s i t e s  where a  hunting-gathering p a r t y  i s  maintained - . 
while  away from t h e  r e s i d e n t i a l  base;  

'. . 

Lo c a t  ion  s i t e  of e x t r a c t i v e  a c t i v i t y ;  e.g. a  k i l l  s i t e ;  

Res iden t ia l  Base t h e  hub of subs i s tence  a c t i v i t i e s ;  t h e  locus  ou t  of 
which f o r a g i n g j c o l l e c t i n g  - t i e s  o r i g i n a t e  and 
where most process ing,  manufacturing and maintenance.  
a c t i v i t i e s  occur;  

* found only i n  a  l o g i s t i c  mobi l i ty  s t r a t e g y  



number of possible combinations, - and hence the qreater - 
the r a n E  of intersite variability. - - 

Clearly, a complex array of variability could be produced among 

assemblages left by a logistically organized hunter-gatherer 

society. 

In contrast;Binford ( 1 9 8 0 )  defined hunter-gatherers with 

residential mobility as those, groups who collected their food 

daily by "mapping on" to the distribution of resources. Only two 

types -of sites were- identified among such groups: the 

residential'base and the location. The residential base serves 

as the center of subsistence activities and may be periodically 

moved. The duration of occupation at any given place, the 

spacing between residential bases, and the size of the group, 

occupying the residential base were seen as dependent upon $he 

patchiness of resource distributions. Locations are occupied 

only briefly resulting in a low rate of tool use, exhaustion, 

j( and abandonment. I t  is to be expected that locations will be 
1 k 
I li 

. '  V scattered across the landscape, rather than being concentrated 
I 

b 
in certain places. Where such concentrations do result, the 

archaeological assemblage which is formed .will lack the internal 

spatial organization of a residential base. 

In his study of the !Kung Bushmen, Yellen ( 1 9 7 7 )  provided an 

ethnoarchaeological analysis of the settlement system and 

resulting interassemblage variability from a residential 

mobility strategy. He found, first of all, that "Both hunting 

and gatherering activities take place away from the living site, 



and they leave few if any marks on the landscape" (Yellen 1977: 

78; see also Hayden 1978). He furthermore noted that the size, 

location, and membership of residential bases varied between the 

rainy season and the dry season. However, this variation had 

little effect on,the composition of the artifact assemblages: 

differences between the largest rainy camps .'.. and 
their dry season counterparts are of degree rather than 
of kind. On the basis of size, number of occupants, and 
overall configuration, they could easily be confused 
with dry-season-sites. The only crucial diffzrence lies 
in their location: Dry Season camps are-always near 
permanent water, rainy-season ones only rarely so. But 
from an archaeological perspective, even this criterion 
may become relative, for reconstruction of past water 
distribution is by "no means an easy task (Yellen 1977: 80). 

It is clear that in areas where environmental change has been 

extensive, the chore of reconstructing a forager's settlement 

system and determining sources of interassemblage vatiability 

will be very difficult. 

a 
More recently, Binford (1982) elaborated on his discussion 

of site patterning among hunter-gatherers. He noted that an 

observed pattern of sites was the result of "long-term 

repetitive patterns in the 'positioning' of adaptive systems in 

geographic space ..." (Binfard 1982: 6). The components of the 
system are the sites at which various acti.vities were 

undertaken. Seasonal changes in the subsistence orientation and 

in the suitability of some sites for various activities lead to 

complex artifact assemblages. This complexity is increased when 

some sites serve as the focus of different activities during 
+ 

different keasons. 



Several important points emerge from Binford's and Yellen's 

discussions. First, it is apparent that most archaeological 
* - 

assemblages are the result of the long-term accumulation of 

debris at residential sites. Sites of "extractive" activities 

(to use Binford and Binford's 1966 term) will, in general, not 

be highly visible. Nonsite (Thomas 1975)  or siteless (Dunnell 

and Dancey 1983)  surveys provide the most appropriate means of 

examining this aspect of activity pattern. In those instances 
-" 

where extractive locations have been reutilized as residential 

bases, they may be identified as archaeological "sites." - 
Second, the nature of assemblages from residential bases 

will vary with regard to group composition and size. These 

variables, in turn, are influenced by the particular subsistence 

strategy of the hunting-gathering group. With a residential 

mobility strategy, there arises a distinct dichotomy between 

residential bases and extractive locations. The size of the 

residential base depends upon the distribution and patchiness of 

important resources. Larger sites may be expected to occur near 

localities where important resources are most abundant. 

In contrast, logistic mobility strategies result in a number 

of distinct types of sites Overlap of activities at any given 
'f 

site may frequently occur, depending upon changing resource 

availability at various sites throughout the year. The size of 

the groups occupying the various types of sites will vary with 

the season of occupation and the availability mcFnature of the 

critical resources. In his initial discussion of residential and 



logistic mobility strateg'ies, Binford (1980: 1 3 ~ 1 7 )  related the 
< 

development of a specific strategy to environmental variations 

in the distribution of food resources. Rather than examining the 

array of sources of variation, he selected effective temperature 

as a single indicator reflecting "biotic activity and hence 

production"  i in ford 1980: 13). The ensuing analysis indicated 

that hunter-gathqrers in polar and sub-polar regions should 

develop strategies of logistic mobility, while residential 

mobility should be adopted by equatorial groups.   in ford (1980: 

15) perceived the environment in the former instance as being 

less stable, but with more concentrated resources, resulting in 

a larger number of resources which are critical for subsistence 

and survival. In equatorial areas critical resources may be more 

dispersed and a strategy of residential mobility is sufficient 

to adjust to resource variability. 
a - 

~obility strategies were also the f o c u ~  of g study by Kelly 
---. 

C 

(1983). He addressed the relationship between the size of the 

group and various aspects of the availaQe resources. 

residential and losistic .mobility Kelly 

with that developed by Bi-nford ( 1 9 8 0 ) ~  and 
"t 

whiFe) it was recognized that these strategies may not be 

completely independent of one another, the dichotomy was 

retained for analytical purposes. It was explicitly assumed that 

hunter-gatherer mobility would be closely related to "the 

structure of the food resources in a given environment" (Kelly 



Three important environmental variables were defined (~elly 

1 .  primary production, or the amount of energy from 

photosynthesis remaining in the vegetation after 

respiration; this represents the net amount of plant 

material potentially ava'ilable for consurnpt ion by 

herbivores. 

primary biomass, the total amount of standing plant 

material present in a region at a particular point in time; 

mostly unavailable fbr human consumption. 
\ 

3. resource accessibility, or the amount of time and effort 

required to extract faunal and plant resources from the 

environment. 

Resource accessibility, especially as concerns fauna, is related 

to several factors. While the absolute number of animals in an 

area is important, individual size and gregariousness of the 
4 

prey also determine the quantity of calories, proteln, and other 

nutritive requirements that cane be economically exploited by 

human foragers. 
1 

Fdllowing an examination of the relationship between these 

variables,and mobility strategies, Kelly (1983: 2 9 1 )  concluded 
1 

that "where there is little need to monitor resources we should$ 

expect resource accessibility to be the primary variable 

conditioning -the number of residential moves." The number ,of 

residential moves should increase as resources become less 

accessible. He also found that storage, by increasing resource 



- -- accessibility, led to an increase in the length of time that 

residential sites were occupied. Furthermore, it was noted that 

as residential bases become occupied for longer periods of time 

(i.e., as sedentism increases), extensive logistic trips of 

longer duration are required to obtain the required resources. 

Under such conditions, the use of stored food and plant 

resources may become very important. 

Two important points emerge from the foregoing discussion of 

mobility strategies. First, extractive localities will not be 

archaeologically visible unless they have been repeatedly 

occupied. Even in such instances, they will be small and not 

complex. Second, the sites which will be most visible are 

residential bases and base camps. Variability among such sites 

will occur as a result of differences in the size of the group 

occupying the site and the length of time they remained at 

specific localities. This variabili,ty may occur in the 

composition of the artifact assemblage and the spatial sfructure 

of the site, as well as in the - organization of the technology. 

The variables of group size and occupation duration result in 

four categories of sites: long term/large group; 'long term/small 

/-group; short - term/large group; and short term/small group. Base 

c a m p  will, in general, be occupied by small groups for a -- _ 

relatively short period of time. Residential bases are formed by 

any combination of group size and occupation duration. Within a 

residential mobility strategy, such sites are unlikely to be 

occupied by large groups for long periods. Logistic mobility 
n 



- - 
will, in general, not result in residential bases 

occupied by small groups for only short periods of time (Figure 

3). 

So far, this chapter has provided a discussion of the 

important aspects of the environment and ofthe different 

mobility strategies through which resources may be exploited. It  

has been suggested that resource distribution'may be examined in 

terms of the patchiness of their distribution. This patchiness 

relates to both spatial and temporal dimensions. and resource 

attributes include aggregation/dispersal and 

stable(predictable)/transient (unpredictable). The examination 

of mobility strategies indicated the presence of two types: 

residential mobility and logistic mobility. Within a residential- 
1 

mobility strategy, reqidential base sites are likely to be tht 

most visible. In a logistic mobility strategy both residential 

bases and field base camps will be archaeologically visible, but 

will differ in the structure and organization of'their 

technological systems. Such differences.wil1 also be evident 

between residential bases of both mobility strategies. Important 

factors which result in the formation of either site types 

(residential bases in either mobility strategy; base camps in a 

logistic mobility strategy) include group size and the length of 

time a given site was occupied. 
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Figure 3. Site type, group size and length of occupation. 



Optimal ~oraginq Theory 

Strategies by which foragers adjust to the patchy distribution 

of their resources have been incl'uded in studies of optimal . 

foraging theory. Optimal forag7fng theory: 
6 

provides a cluster of simple models, partially derived 
from-neo-Darwinian postulates, which poduce operational 
hypotheses about foraging behaviours expected in 
dikferent environmental circumstances (Winterhalder 
1987: --1,3).  

* 
,- 

Smith (1983: 627 )  fLrther characterized the theory as: 
. .  

an attempt,ko specify a general set of "deci'sion rules 
for predators" (Krebs 1978) based on cost-benefit 
considerations that are in turn deducible from first 
principles of adaptation via natural selectidn. 

/ 

Thus, while optimal foraging t h e o r y  is one of a suite pf 

theories of feeding strategies, it differs from those theories 
1 

by •’&using on optimization strategies (~choener 1971).  his' 
focus enables' the solution of foraging problems through,the use . 

/ I 

~f mathematical equations (including linear p~ogramming, cf. 

Reidhead 1979; Kezne 1981 , l982), or .'through more simple graphic 

modelg. In either case, "the'model must be assumed to be 

qualitatively true, and then the consequences o•’ it can be 

examined" (~ayham 1979: 227). 
\ 

ThgAmo&Qs included within optimal foraging theory focus on 

vdyious aspects of the problem of obtaining sufficien,t 

quzntities of critical resources. These models may be included 

within one or more of three gdperal classe2: 

1 .  Models - of Optimal Diet. ~ ~ b e s i  models "are concerned with the 

forager's choice of food items and with the range or variety 



of items that are harvested in different environmental 

circumstances" (winterhalder 1981: 23). 

2. Models - of Optimal Foraginq Space' (Winterhalder 1981) - or 

Patch --- Use and Time Allocation' (smith 1983). These models 

'examine "the temporo-spatial abundance of food resources - 

what the resource gradients look like, where the patches 

occur, how fast resources depleted for a given area renew, 

how'predictable the,appearance of abundant food is in space 

and time, and what mappings of efficient pathways are for 

search and pursuit" (~choener. 1971 : 386). 
I 

3. Models - of Group Formation and Optimal Group Size 

(Winterhalder 1.981; Smith 1983). Schoener (1971) noted that 

three variables are fundamental for a quantification of 

these models: 1 )  some measure of foraging efficiency; 2) the 

determination of the probability of predation; and 3) a . 
- 

-a definition of the defendable are per unit cost of defense. 4 . 

c Each component can be calculated on a cost-per-individual Y . 
- % r. 

basis and the results used to dkt r?nine the optimal group 
, 

size and the conditions under which group formation is 

viable (cf. Caracao 1979a, 1979b; Caracao and Wolf 19751. 

Schoener (1975: 369) noted that the operationalization of any.of 

these model involves a three step process: 1 )  selection of a 

cur rencyq selection of appropriate cost-benefit function; 

and 3 )  arrival at the optimal solution. Most,often, the currency 

selected is a measure of the time and energy spent searching and 

- pursuing prey. In selecting the appropriate cost-benefit 
-% 

function one may consider caloric consumption, other nutritional . 



requirements, or time allotted to other activities. 

4' - ~t i s  clear that for a s u c c e s ~ c a t i o n  of dptimal 

foraging thebry a considerable amount of 

required regarding bo&MTk, environmental setting of the group\ 
\\ 8 / 

under study i e .  , i q ; o r m a t i h . G m n g  -w z4sourc~ availability 

and distribution) and the foraging strategy of the group. In 
/' 

view of the limited paleobotanical and faunal data in the 

present case,' it would ,appear as though the theory has little to 

contribute to analysis of mobility strategies. 

However, it must be, borne in mind that the foregoing 
a 

discussion of optimal foraging theory presents an outline of its 

idealized applccation in cases where suitable data are 

available. In a discussion of the use of models in population 

biol.dgy,l~ levink ( 1966: 421 ) observed that the idealized data-set 

might,not be available and, that even if it were, the resulting 

solution might be so mathematically complex that it would lose 

all meaning in terms of the original problem. Therefore, he 

recognized the need to simplify the models while still 

pre;erving their essential features. This simplification can be 

achieved in a number of ways, each one requiring that certain 

aspects of original model be sacrificed in order that other - 

aspects be emphasized. / 

Levins ( 1 9 6 6 :  4 2 2 )  'recognized three types of models. First 

are those which sacrifice generality to realism and precision. 

These models reduce the parameters of the problem to those 



relevant to short-term behaviour. They require relatively 

accurate measurements of the variables relevant to the problem 

and arrive at precise, testable prediction& which are applicable 

to the situations defined by the problem. A second class of 

models sacrifice realism to generality and precision. These 

1 models frequently include , many unrealistic assumptions which, it 

-cancel each other put. Precise patterns of 

-very general equations. Third are behaviour are mo e 
ah-.. a 

models which sacrifice preclslon -te.rgalism and generality. 
1 
l.. . 

These models are concerned with long-run qualTt2&u4__results 
l. \... 

rather than the quantification of short-term situations. In 

general, models of this class are flexible and rely primarily on 

dichotomies and inequalities (such as patchy vs. uniform 

environments; dispersed vs. clumped resources) rather than 

utilizing specific mathematical equations. 

The legimate use of simplifying assumptions depends, to a 
" 

large extent, on the stage of devel-ent of a particular 

discipline (~evins 1966: 421-422). An assumption which is 

legitimate at one time may, following further research, be shown 

to be unacceptable. As a further caution, Levins (1966: 4 2 3 )  

noted that one must determine "whether a result depends on the 

essentials of a model or on the details of the simplifying . 

assumptions." 

The nature of archaeological data and the cultural and 

natural transformations it has undergone (cf. Schiffer 1972, 

1976; Wood and Johnson 1978) greatly reduces the amount of 

w 



precision attainable in the application of most models. 1.n 

addition, a great number of assumptions are required regarding 

the socio-cultural significance of the archaeological data-base 

as well as the biophysical environment in which prehistoric 
i 

groups existed. For these reasons, it is oficn appropriate that 

models applied to archae~logical data treat most variables as 

dichotomie~ rather fhan deriving precise mathematical 

expressions. The application of optimal foraging theory to 

archaeological problems thus requires that much of the precision 

offered by the theory be sacrificed for the sak'e of generality 

and reality. At the present stage' of development of 

archaeological theory, this sacrifice is not unrealistic. - . - 

BinfordLs analyses of ;&si~efitaaJ .- and - logistic'mobility 
. ~~. -. 

strategies indicates that much interassemblage--wu$bility is " e 

1% . 
--I 

attributable to the formation of residengial and ta?sk groups o*--\ 
L 

different sizes. I t  will be useful, therefore, to examine more 
I 

I closely optimal foraging models which are concerned with the 

conditions 
I 

4'- 

Horh ( 

considered 

under which foragers aggregate and disperse. 

w 

1968) developed one of the first models which 

the distribution of food as an important mechanism in 

the aggregation and dispersion of predators. Although his, study 
7 

wgs concerned with populations of Brewer's blackbirds (Euphagus 

cyanocephalus) in eastern Washington, the model and many of its 

fundamental concepts have been applied in archaeology (Wilmsen 

v 1973; Heffley 1981). In the initial'development of the model: 



Clumped and even nest distributions are superimposed on 
clumped and even distribution of food, and the average 
distance which the birds have to fly to gather 
sufficient food to the nest is calculated (Horn 1968: 688). 

- The distribution and availability of food was then examined in 

more detail and resources were characterized as either evenly 

distributed and stable or highly clumped and transient (Horn 

1968: 689). Initially, it was assumed that there was a continual 

requirement for resource replenishment as nestlings demanded 
- 

constant feeding. Horn also assumed, for the sake of 
L 

simplification, that there would.be no interaction between 

foraging pairs (nest mates); 

Horn (1968:, 692-693) concluded that when food resources were 

evknly distributed and available in consistent quantities (i.e., 

stable), then a dispersed nesting pattern.enabled the most 

efficient exploitation. He found that the average time spent by 

each foraging.pair in search of food was reduced when nests were 

spread throughout a widely occurring food source. However, when - 

- 
food was clumped and transient (and, therefore, less 

predictable) it was apparent that an aggregated nesting pattern 

_ 
- - ~  

- - _ _ -  
non-communicatisn between foraging pairs was retaxed to-proride 

\---__ 

a more realistic model, Horn found that his model was 

strengthened. The mere act of bringing food to the nest enabled 

other, less successful foragers, to observe the food and to 

follow the kuccessful individual as he ieturned to his •’&aging 
& ,  

patch. This pattern of behaviour increased the.foraging 
P 

effeciency of the groups as a whole and underscored the 



/ advantages bf an aggregated nesting pattern. 

i 

Other studies in population ecology have noted that a range 

1 
j of factors i-nteract'to determine optimal sizes of foraging 

groups. Among these are defense, time budgeting, and various 

characterisYics of the ptey (e.9. size and nutritional quality) 

(Caracae 1979a, 1979b; CaraAcao and Wolf 1975). While the 

integration of these variables increases the reality of the 

model, their quantification within the context of archaeological 

analysis is very imprecise. In fact, a number of anthropological 

and archaeological studies have applied Horn's model without 

considering these other factors. A review of these will serve to 
i 

illustrate the usefulness of the optimal foraging approach to 

the study 'of foraging mobility strategies within an 

a archaeological and anthropological framework. 

6n.e of the initial uses of Horn's model in an 

anthropological context was by Wilmsen Following from 

Horn's results, he predicted that: 

Stable foods should be harvested by minimal work units. 
When a group is primarily dependent upon this type of 
resource, members should be dispersed over all - or, at 
least, most - of the group's territory. (~ilmsen 1973: 9 )  

On the other hand, he suggested, hunter-gatherers who depend on 
* 

high'y mobile food resources should form one or more large 

residential units composed o f  aggregations of two or more bands. 

Among the spatially stable resources available to 
- - 

hunter-gatherers are plants and various animals with restricted 

movements and Localized spacing (e.g. deer). Typical mobile 



resources are migratory herding species such as bison, caribou, 

and antelope. 

This bipolar model was then modified to provide a more 
* 

realistic portrayal of foraging adaptations. As a result, mixed 

strategies were identified as those which are designed to 

exploit both stable and mobile resources as they become 

available throughout the year. Similarly, the 

aggregation/dispersal pattern of group formation achieved a 

balance between the extremes of the original model: 

~ o s t  enviroaments offer combinations sf stable and 
mobile foods. Mixed strategies designed to exploit both 
achieve a balance between the contrasting poles of 
efficiency associated with each. They also allow a group 
to concentrate on those foods that are most available at 
a particular time. I f  this part of the model is valid, 
there will be few large sites and many small ones in any 
hunting-gathering system. (~ilmsen 1974: 71-73) 

After demonstrating the mathematigal foundations of the mqdel 

(Wilmsen l ~ ~ i l m s e ' n  (1974) used it as a basis for the 

interpretation of variability between lithic assemblages from 

the Lindenmeier site. The presence of non-local lithic material, 
* 

as well as variations in the spatial distribution of some 

attributes of the artifacts indicated that the group which h d* 
% W e  i - 

occupied the Lindenmeier site was, in fact, an aggregation of a 

number smaller groups. It was ~ " ~ ~ e - s t e d  that the aggregation was 

a response to the demands of hunting bison, whose remains 

dominated much. of the faunal assemblage. 

I n 3  more recent study, Heffley ( 1 9 8 1 )  examined the historic 

and ethnohistoric settlement pattern of three Athapaskan groups: 
1* -- - - - 



0 

the Upper Tanana; the Ingalik; and the Chipewyan. Again, Horn's 

( 1 9 6 8 )  model provided the interpretive framework. Heffley (1981:  

128)  noted that, while any particular settlement pattern results 

from a number of interacting factors, subsistence activities may . 

still be considered central: 
b 

~ h e f e  are many activites that compete with the time and 
energy investment involved in the food quest. The 
maintenante of the social unit requires time and energy 
which can, along with non-foraging seiective forces, 
alter observed behaviors, thus compromising fofaging 
efficiency. However, without a minimum net en 
from a foraging strategy, a society is not 

The economically important animal resources were then 

categorized as evenly spaced or clumped, and as stable or 

unpredictable and the settlement pattern of each culture group 

was compared with the resource distri.'bution. The results 

indicated general support •’or Horn's ( 1968 )  model: 

large settlements were centrally located in relation to 
resources which were clumped, mobile and unpredictable; 
Small settlements were dispersed in the exploitation of 
evenly spaced, stable resources. (Heffley 1981: 146 )  

It was noted, however, that a simple distinction between two 

types of resources {evenly spaced and stable or mobile, clumped 

an8 unpredictable) did not account for all situations. In 
P 

- i 
particular, no consideration was given either to resources which 

/ \  

w h e  pfeserved and stored from one season to the next of to 

those which were distributed throughout the environment but were 

plentifu-1 only during a limited season. As a result, it was 

suggested that a third category of resources be defined to 

include those which were clumped and predictable. 



\ 

Heffley (1981: 147) concluded that Horn's (19681, model 

fails to' account for human .forager, settlement patterns in two 
I 

contexts: 

(1)when detailed information about resource locations 
3 was being actively shared; and (2) when clumped but 
predictable resources (including stored food) were being 
used. 

. - 

In both instances the result was a large aggregated settlement 

in a situation where smaller, dispersed sites were expected. 

These exceptions do not render the model inapplicable, since 

these factors may be rea-dily incorporated within the, 

\ mathematical~model. The amenability of the model to these 

various conditions underscores its usef'ulness in the analysis of 
r A 

-aggregation and dispersion of foragers in general, and of human 

foragers in par'ticular. w 

Chapter Summary 

This chapter has outlined the theoretical framework of this 

dissertation. I t  is suggested that variatiop between artifact 

assemblages can best be unde.rstood by considering them within 

their environmental context. The biome constitutes a suitable 

unit of analysis and the ayailability of resources is asse,ssed 

by examining their patchiness within these biomes. Spatial .,-- -. -,, 
- i 

'--- 

(cluqped vs. evenly dispersed) and temporal Istable vs. 

transient) characteristics of resources are identified as 

important determinanfs of patchiness. '~unter-gatherers respond 
- K. 

,.'. to +this patchiness. through different mobility strategies. Two a- 
such strategies are defined. Residential mobility; ,- invol\ing 



sequential moves of residential bases, is correlated with the 

exploitation of evenly distributed and relatively stable I 
resources. Logistic mobility, associated with the use of more 

clumped and transient resources, is characterized by the 

location of a residential base near several patch types. Smaller 

task groups are dispersed to exploit these patches. 



CHAPTER IV 

ASSEMBLAGE STRUCTURE AND TECHNOLOGICAL ORGANIZATION 

This chapter examines the ways in which the structure of 

lithic assemblages and the organization of the technology are 

related to the length of site occupation (group mobility), group 

size, and range of activities. Using these relationships, it' 

will be possible to derive a set of expectations regarding the 

structure of artifact assemblages and the technological 

organization which results from each type of site. Keeping in 

mind that the variables of residential stability, group size, 

and range of activities are all relative, the comparison of 

Archaic assemblages with these expectations will enable one to 

estimate the relative stability of the residential base and 

estimate whether sites are more like residential bases or base 

camps. As Brown and Vierra ( 1 9 8 3 )  noted, sedentism will also be 

reflected in the structure and organization of the site (i.e., 

increases in activity-specific areas, refuse dumpsfahabitation 

structures, storage facilities). Unfortunately, sampling biases 

and preservational problems have resulted in no such "features" 

being discovered in the sites considered in this study. 

Therefore, the structure of the lithic assemblages and 

organization of the technology must serve as the only indices of 

the range of activities, the relative sedentism and the size of 
€pr 

the group. 



Assemblaqe Structure 

The structure of an archaeological assemblage, as used here, 

refers to the variety of items present, their relative 
B 

abundance, and their patterns of covariation. The concept is . 
similar,to that used in linguistic analysis, wherein 

/' 
P--- 

"structuralism": B 

means that each language is,regarded as a system - of 
relations (more precisely, a set of interrelated 
systems), the elements of which ... have no yalidity 
independently of the relations of equivalence and 
contrast which hold between them (Lyons 1968: 50 cited 
in Fillenbaum and ~apoport-1971: 1 )  emphasis in original). 

The distribution of various artifact classes is considered in 
r3 

relation to the distribution and covariation of other classes. 

Defined in this way, structure differs from the concepts of site 

structure (which implies the spatial organization of material 

within a site or structure) and ~chnological structure (which 

links the procurement of raw material, manufacturing technology, 

and the products and by-products of prod*~ction; cf. Sheets 

1975). This section examines how the variables used to define 

site types (i.e. range of activities undertaken; length of 

occupation; size of group) affect the structure of the 

assemblage. The effects of variations in the technological 

structure and raw materials will also be examined. 

R a n g e  of A c t i v i t i e s  

Residential bases have been defined as the place where "the 

widest observable range of activities (are) performed by the 

widest range of the population, includi'ng people of both sexes . 
I 

" s- 
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and a wider range of items than a base camp., ~esidential bases 

are fhe loci from which a wide variety bf logistic groups are 

dispatched, while a more restricted range oi such trips are , 

organized at base camps. 
\ 

L e n g t  h of O c c u p a r  i o n  

Yellen (1977: 82) stated that 

* 

k 

the longer a site i.s dcdtipied, the " 

more activities (especia lly those related to manufacturing) will 

I f  one assumes that most activities are initiated by. a 
specific individual, and.this most often is the case, 
the greater the number of man-days spent at a camp, the 
greater the likelihood of any specific activity happening. 

He wenb on to suggest (yellen 1977: 82-83) that the occurrence - * 

of specific manufacturing.activi;ies at specific ! ~ u n g  

'residen,tial bqses w*as "an almost random process and best 

appnreciated through rules of probability and chance." These 

observations were drawn from a group typified by-a high degree 

of residential mobility. They indicate that the variability - 
b 

between artifact inventories from the residential sites of such 

groups should be very4high.. +' 
f6 

R 

As sedentism increases, the probability that a given task 

will be performed may be expected to increase. This results, 

most simply, from the increase in the number of person-days for 

which the site is occupied. In addition, as sedentism increases 

there is greater variety and quantity of material (both food and 

non-food items) thatawill be needed to be replenished. As these 

items are obtained and processed, more tools will be worn out 
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steps. It is reductive because materials (flakes and other 
. I  . I' * - 

debris) are. &i~~oved from a larger mass of raw material (cores, 
. - .  +-,. 

~(ebbles, cobbles, etc.) until the desired item is produced. The 

technique (e.g. the production of specialized cores; the 

production of blades) and methods (e.g. k d  hammer or soft 

hammer percussion) of removal of this material requires choices 

to be made on the part of the knapper. These choices can often 
P 7  

be identified through the analysis of artifacts and debitage in' - 
an assembIage. 

Different choices made at each stage of the lithic reduction 

process may result in assemblages which are quantitatively and 
#- 

qualitatively distinct. The production of specialized cores and 
- 

other items are the more obvious means by which technology can 

serve to structure-an assemblage. In more subtle ways, the -- 
rdecision to use unretouched or only marginally altered flakes . 
may separate one assemblage from another in which more effort 

was spent to form tools. Similarly, decisions to conserve,raw 

material may result in assemblages which are very different from 

those which result when little attention is paid to the amount 

of raw material exdended in the' production of f~nctional tools. 
I 

Even where the variables discussed above (activ 

size, length o• ’   occupation) are simildr, variati-ons in 

technological structure may result in the formation of very 

distinct assemblages. 



I 
/ - 

-* 
Raw Mat e r i  a1 

The cithic raw material selected for thermanufacture of stone 
I f f  Pa 

tools may also have a significant e•’*fectqon the structure of ' 

1i.thic assemblages. Characteristics of the raw m a d i a l  may 

require special techniques for the rempval of useable flakes or 

for the production of tools: For example, Flenniken (1981) 

demonstrated that the bipolar technology at the Hoko site in 
* - 

northwestern Washington was, in part, a function of the 

dim'inutive nature of the quartz pebbles which served as the raw 

material. Similarly, in the lower Little Tennessee River valley* 

the occurrence of microblades seems to be correlated with the 

-3 39 

procuYement of small river cobb es. 

- 
Variability in lithic raw material may result in assemblage 

variability in other ways. Gould (1980: 132) noted that, as a - 
general rule, "lithic raw materials that are labour-expensive to 

and/or to work will tend to be used in artifacts that 

have relatively long use-lives." As a corollary of this, i t  
T 

might be expected that efforts will be made to extend the 
% 

'3 use-lives of uch tools for as long as possible. This means that 

items which were < ,  made of such material will tend to be 

underrepresented in archaeological assemblages, relative to 

items made of more common material. I f  the patterns of lithic 

procurement change over time, then the structures of the. 

respecti.ve assemblages may appear to be gignificantly different . - 
It is, therefore, important to examine the types of raw material 

present in the assemblages. Variables which are important 





" - 
* ;-&, flexibility may vary from situation to situation since the 

$3" 
a ,-+ ,- P"Z 

response is conditioned by unique circumstances:These - a  P ,  

, *-bn - JL ,  , 
" P C  

-a- L, 

-L 

"situational contingencies" (Binford 1979) are most li-kely w 

occur at extractive localities, away from either residential 

bases or base camps. It is assumed that such flexiebility is a 

minor source of the differences between the assemblages examined 

here. 

f 

' The organization of litfiic technology involves two aspects. 

The first concerns the procurement of appropriate raw material 

.for the manufacture of stone  tools.^ The second involves the 

scheduling of manufacture and repair of tools. As the relative 
- ,  

mobility of a group changes, the technological organization may 

also be altered. ~ithic raw material constitutes a stable and 
# - 

predicyable resource. Increased sedentism or a .reduction in the 

size oi a territory m y  1 imi t the opportunity to exploit 

sources of lithic materi.al. On the other hand, increased 

some 

mobility, either residential or logistic, may increase the range 

of source locations available to a group. As logistic task 

groups become more economically important, more plann'fng will be 

requited to ensure that these groups are well-equipped. The 

following discussion examines the relationships between 

d 
hunter-gatherer mobility and technological organization. 



L i t  h i e  P r o c u r e m e n t  cr \ 

Binford 41979: 259-260) dis$in@ished between direct and 
P .  

qbedded strategies for the procurement of lithic material. A * 
P-% Cl irect procurement strategy involves purposive excursions to 

some litiic source localities to obtain lithic material. 

Embedded strategies, in contrast, are characterized by the 
@ 

recovery of suitable material in the course of lodistic tri'ps 
B. 

undertaken primarily for'other reasons. -Such procurement 

strategies are: 

embedded within some other strategy and; therefore, the 
cost of procurement was not referable to the distance 
between the source location and the location of use, 4 

since this distance would have been travelled anyway 
(Binford 1979: 260). - ,  , I - - -  - 
3 -/---/' - 

Such s rategies have been observed among thk Australian 
/ 

I 

Aborigines (Gould 1980: but see also.~oul(!i and Saggers 1985) and 

!Kung Bushmen (Yellen 19771, in addition to the Nunamiut studied 

by Binford. 

Goodyear ( 1 9 7 9 )  suggested that an embedded procurkment \ 

strategy has been tjhe primary method of obtaining lithic raw 

material throughout most of prehistory. He noted that the 

exchange of lithic material in unmodified forms has no known 

ethnographic correlates. Rather,'exchange among hunter-gatherers 

usually involves finished objects. He concluded that those 

varieties of raw material represented by both finished tools and 

by debitage would have been obtained through embedded I 

strategies. - 



~t is important to distinguish between embedded procurement 
-6 

strategies and direct procurement strategies. With embedded 

strategies comes the observation that:' 

the presence of -exotic cherts may simply be a fair 
measure of the mobility scale of the adaptation 
appearing as a consequence of the normal functioning- of 
the system, with no extra effort expended in their 
procurement.  i in ford 1979: 2 6 ~ )  

While identifying specific source localities would enable a 

demarcation of territorial bounds, even more general estimates 

0-f the origins of the material types will provide insights 

regarding the mobility of' hunter-gatherers'. 

Direct procurement strategies, on the other hand, have 

important implications regarding the social relationships 

between groups. Gould (Gould 1980; Gould and Saggers 1985)$ 

suggested how these procurement strategies affect interaction 

between groups. In a discussion of the archaeological -- material 
I recovered from Puntutjarpa in Central Australia, he noted the 

.presence of a significant number of adzes made from non-local 

chert. A comparison of the physical properties of the local and 

exotic chert varieties indicated that the exotic types "had 

poorer edge-holding-properties ..." (Gould and Saggers 1985: 
/ ,--- 

120). Ethnoarchaeological studies revealed a similar pattern of 
5 

chert use among the modern Australian Aborigines, who often made 

long -trips to acquire' specific types of chert. The sources of 

these materials were often located near sacred sites and in the 

/"' geographic territories o other groups. 'Journeys to these lithic 

sources brought various into contact with one another, 
* 



-- ..- 

reinforcing social contacts as well as the relationslfips'with 

the sacred sites (Gould and Saggers 1985: 1 2 2 ) .  Gould (Gould and 

gaggers 195*5: 122)  concluded that 'these extended journeys "were 

instrumental in establishing social networks over wide areas of 

. the desertn and $A& such networks were an important adaptive 

strategy for coping with "extreme uncertainties with respect to 

a key resource such as water." 

,& 

In an examination of the formation of tribal-societies 

during the Archaic, Bender (1985) suggested that the exchange of 
" a8 

various types of raw material formed an "important basis upon 

which the social relationships within, as w'ell as.between, q! 
groups were maintained. During the Archaic, the geographic 

distribution of some raw material (such as copper, galena, 

steatite, banded slate, Busycon shells, and some chert types) 

increased. While these materials occur in raw forms near the 

4 ,source locations, finis objects (especially those which are 

non-utilitarian) predominate at more distapt localities. The .: 

system of exchange implied by this material distribution has 

implicati.ons concerning t socio-political relations between h& 0 - 
groups and, perhaps, the status of groups loca ed along the 5 exchange routes (Bender 1985: 56). It was further argued (Bender 

1985: 57-58) that the inclusion of rare raw material in funeral 

- contexts reinforced status differences within groups. Such 

differences are expected to have been accentuated as food 

production,intensified and populations became less mobile 

(Bender 1985: 58,). 



d - , -  These examples indicate that the archaeol oical data will 

provide equivocal evidence regarding lithic procurement 
I 

strategies. Assemblages will be similar whether they result from 

Binford's ( 1 979)-exkmple of an embedded strategy or from Gould' s 

(1980; Gould and Saggers 1985) study of the Aborignes' direct _ 

procurement strategy. In 'both instances, the number of items 

made from exotic material will be small relative to the number 

of items made 'from local material. In addition, the earliest 

stages of lit'hjc reduction will not be present (or ;ill be 
< .>I d 

present only in small quantities) among material from distant 

sources. The initial reduction would have been undertaken to 

reduce the weight of the transported material. 

M a n u f a c t u r e  a n d  R e p a i r  of St o n e  T o o l s  

The mobility of hunter-gatherers requires that the manufacture 

and repair of tools be scheduled such. that appropriate items are 

available when they are required. This involves anticipating 

which items are most likely to be required before a logistic 
4+ 

trip is undertaken. Planning is an important aspect, for as 

Binford observed ( 1 9 7 9 :  263; emphasis in original): 

One never went into the field with personal gear that 
was not in good condition and relatively new; informants 
agreed that personal gear was inspeeked before going 
into the field so that worn items or items in need of 
repair were either repaired first or replaced before 
leaving for the field. 

Binford went on to note that the discard of such gear whose 

use-life was exhausted most often occurred at residential bases. 

Such patterns are in agreement with Keeley's (1982) suggestion, 

cited,earlier, that the repair of the most complex tools 



requiged a significant amount of time and was, therefore, not 

necessarily undertaken where the item had been broken or worn 

out. 
- & 

Although the discard of such "curatep tools may occur most 
-a 

often at residential bases, their manufacture may be undertaken 

at a variety of sites. Just as the procurement of raw mat 

may be an embedded strategy, so too the manufacture of too 

. ' % be, staged throughout all parts of the group's movements, 

whenever time permits. For example, Nunamiut were observed 
2 .  , 

m+m$facthring and eepairing tools at,.hunting stands (the  ask ,- 
1 5 

- 
9 : 

. site;   in ford 1978) far' removed from both residential bases and 

sites 'where the tools were most likely to be uti 9 d .  The 

longer a site is occupied, the more phases of production will 

occur. ~ h e s e  c.onsiderations are most applicable to tools which 

were "curated" (sensu Binford a'nd Binford 1966) and are 

expensive, in terms of the time and effort required to replace 

them. 

The analysis of tke organization of tool repair and 

manufacture is most profitably directed toward the more complex 

aspects of technology. Since it is these aspects in which the 

most energy is concentrated, they will require the most planning 

to ensure thab energy is not wasted. Three aspects of Archaic 
0 - - 

material culture represent considerable amounts of energy 

investment: groundstone tools (including grinding slabs and 

atlatl weights); steeply retouched flakes (i.e., end and side 

scrapers); and bifaces. 





:',"the full range of tool manufacturing process (as well as 
4 I* 
3: repai-r).. . . (Raab et al. 1979: 169). Alternatively, a more narrow . F 

,rangq. of activities would have been. undertaken at - 

special-purpose sites, where only a limited amount of tool 

modification wodld have occurred. ~ollowin'g Newcomer ( 1 9 7 1 ) ~  
7 F> 

& ~ a a b  et al. ( 1 3  : 175-176)  sugg.ested that as biface reduction 
F ' ;< 

proceeded, &the bifacial thinning flakes wolrld become 
4 

successively shorter and would exhibit increasingly acute 

striking platforms. Debitaqe from replicative experiments d 

confirmed this' assumption and provided an index for the 

*identification of various stages in the manutacturing process. 
mf%? d Y  . I 

t 

In all but one instance, debitage fropl t archaeological 
' "., %d .., 

do* 

si.tes6was recovered using a 3/64-inch h r e e  in the exception a 
- T 

1/4-inch mesh was used. Their results indicate that different ' - L- F 
3 

- manufacturing stages may be represented In different 

assemblages. Furthermore, it was found that the sample screened 
- -- 

through a 1/4-inch mesh contained more of the sGaller classes pf 

bifacial thinning flakes. Thus, their procedure was found to be 

'useful in spite of the fact thet certain classes of data (e.g. 

the smallest debitage fragments) were missing from one saiple. 

Raab et'al. ( 1 9 7 9 )  argued that this indicates that their model 

is robust and applicable to other analyses of biface reduction 

trajectories. 

This model was expanded by ,Johnsonh (1981; 1982) in his 

' analysis of asse~blages from the Yellow Creek Nuclear Power 

Plant Site in northeastern ~ississippi. Ratper ,than 



dichotomizing between ".base camps" and "extractive localities", 

Johnson (1981 :  2) followed Holmes ( 1897 ,  1919)  in 

differentiating between sites with long trajectories and those 

with short trajectories. Assemblages from the former included 

the-by-products from a number of stages of biface manufacture 

while <,he latter provided a reduced variety of debitage and 

bifaces. His expanded analysis (Johnson 1981 inc1;ded the 

statistical manipulation of a number 05.variables to determine 

patterning in the association of variables and the clustering of 

assemblages. The attributes were examined on both bifaces and 
?a 

a . 

P 
-. 

flakes. 
- 

One means of comparing bifaces involved the calculation of a 

thinning index for each specimen. This index was defined as the 
0 

weight of the artifact divided by its planar area. Planar area 

was calculated by projecting a series of triangles over the . 

surface of a silhoutted piece. The areas of the triangles were ~ 

then summed. It was argued that planar area provided a more 

accurate indicator of overall thinning than either measurements 

of thickness or the calculation of a maximum thickness:width 
/ 

ratio (both of which measure a small portion of the artifact and 

not overall Johnson The comparison of 

thinning indices was based on the assumption that thinner' 

==bifaces represent those which are nearly completed. Thinning 
indices provided the primary means of characterizing 

assemblages. In some cases, analyses based on other criteria 

were used to,substantiate the patterns derived from the analysis 



of thinning indices. In other instances, the correlation of 

thinning indices with other variables was used as a basis to 

suggest patterns of technological organization. Thus, when 

examining fracture types, Johnson (1981: 53) found that bifaces 

with the highest thinning indices rere discarded less frequently 

after they had been broken, so that, "as the-labor investment 

increased there were more attempts to overcome single and 

sometimes double errors." (Johnson 1981: 53). Me also noted a 
I 

t 

tendency to increase recovery from errors with increased 

dkstance from the lithic source. 

In his examination of "non-tool discards" (Johnson 1981: 

101 ) ,  Johnson iollowed others (e.g., Newcomer 1971 : ~ e % f  ries 

1978; Raab et al. 1979) in assuming that debitage decreases in 

size as the reduction proceeds. Accordingly, samples of flakes 

were p~ssed through a series of screens with 1-inch, 1/2-inch, 

and 1/4-inch mesh to determine the frequency distribution of 

each size class in each assemblage. Other important attr'ibutes 

were: platform lipping and facetting (both of which were assumed 

to be more pronounced in later stages of reduction); gloss from 

either heat treatment (trajectory-Bependent in the Yellow Creek 

assemblages) or from use (in which case it was assumed to be 

restricted to rejuvenation flakes); and platform crushing 

resulting from the use of a hard hammer (indicative of early 

reduction stages). ~ n a l ~ s i s  revealed that platform lipping and 

facetting and flake gloss were, indeed, aspects of the later 

stages of reduction. It was also found that crushing was common - 



at late stage sites (Johnson 198,l: 142). An examinlation of 

non-tool debitage attributes at various site types ( i.e., long 

or short trajectory sites as identified through an analysis of 

' biface thinning indices) indi,cated chat long trajt-tory sites 

possess a more diverse assemblage than short tra jecfory sites. 

In addition, it was found that larcer flakes were more common at 

early stage sites while smaller flakes predominated in 
L 

assemblages produced during later stages of the biface 
, 

manufacturing trajectory (Johnson 1981: 113). Unlike Raab et a l .  

(19791, Johnson included other ;lake types in addition 20 biface 

thinning flakes. 

These studies indicate that the analysis of bifaces and the 

debitage frbm their manufacture provides a useful means of 

examining differences between assemblages. They have been 

discussed in detail because they provide tehe baseis from which 

the present study will proceed. The distinction between 'long 

trajectory and short trajectory assemblages leads to the 

question of technological organization. Long trajectory 

assemblages contain* the by-products of a number of reduction 
U "  

. stages. . short --fera jectory assemblages, on the other h'and, reflect 
+A ;- 

1. 

only a- few stages. This reduction may have occurred during the 

initial stages (quarrying; blank production), near the end of a 

tool's use-life (rejuvenation), or at any intermediate stage. 

Analyses which relate the technological organization to the 

environmental context of the assemblage begin to address " 

questions concerning the adaptive strategies of prehistoric 



Chapter Summary 

This chapter has examined the ways in which the structure of 

lithic assemblages and the organization of the technology are 

related to group mobility, group size, and the range of 

activities underkakn at a site. The assemblzge structure 

examines the variety of items and their patterns of association 

and covariation. The widest-range of items, and the.,greatest 

number of items, are expected to occur at residential sites. The 

analysis of technological organization, focusing on lithic 

procurement and the manufacture and repair of stone tools, 

reveals much about group mobility. If a group is highly mobile, 
/ 

the range of lithic material at any given site may reflect a 

va-riety of sources. Previous analyses of the manufacture and 

repair of stone tools suggest that a greater number of stages 

will be represented at sites occupied for longer periods of 

time. 



CHAPTER V 

ENVIRONMENTAL SETTING 

This chapter provides an outline of the environment of the 

region encompassed by this study. It has often been sugested 

(e.9. Streuver 1968: 287; Clarke 1978: 124; Rick 198Q; Keene 

1982)  that the geographic location of archaeological sites is, 

-in part, a function of the resource requirements of the 

prehistoric people who occupied them. The non-random 

distribution of these resources, both spatially and seasonally, 

resulted in similar non-random distributions of sites on the 

landscape. Mobility straiegies are related to the distribution 

and availability of those resources which are critical to 

hunter-gatherers. A knowledge of the environmental variables 
6 1 

provides a basis for understanding the nature of the mobility 

strategy. 

In the following discussion, various components of the - ?  

environment are discussed in turn. It should be noted, however, 

that each of these components interact within an ecological 

system. Variations in one aspect may be accompanied by 

perturbations throughout the entire interconnected network. 

Climate 

The lower drainages of the Cumberland and Tennessee rivers lay 

within the warm temperate rainy classification, without a dry 

season and with hot summers (Koppen's classification: Cia; 



- -- 
Pettersen 1969: fig. 17.1). The following climatic data are from a 

Visher (1954)~ United States . Environmental - Department (u.S.E.D.) 

(1968) and United States Geological Survey (U.S.G.S.) (1970). 

The normal precipitation is 1016 mrn (40 inches), of which 

40-50 per cent is-received during the warm half of the year 

(spring and summer).~pproximately two-thirds of this is 

retained in the soil as the normal annual runoff is 381 mm (15 

inches). Convection storms are frequent with an average of 60 

thunderstorms occurri y e a r l y .  June has the most thunderstorms. 
n 

The frost-free season lasts for 210 days, between May and 

October. The average annual temperature is 12.8" C (55' F) and 

ranges from a normal winter temperature of 1.7' C (35" F )  to 

23.9' C"(75' F) in the summer. Prevailing winds vary betken 

southwesterly between January and July, northwesterly during 

August to October, and southerly in November and December. 

Geol oqy 

The nature .of the geologic formations in this part of western 

Kentucky have far-reaching effects on the hydrology, soil 

development, and the distribution of the flora and fauna of the 

area. The distribution of outcrops of various geologic 

formations also determines the local availability of chert 

suitable for the manufacture of stone tools. The discussion 

presented here is based upon interpretations of 1:24,000 

geologic maps of the area (Amos 1974; Amos and wolfe 1966; Amos 

and Hays 1974; Amos and Finch 1968; Lambert and MacCary 1964; 



' Hays 1964; Seeland 1968 ) .  
7 

+ 
i 

The floodplains and terEqes of the Cymberland and Tennessee 

rivers and their tributaries are%derEa'in by fluvatile/and , 

fluvio-lacustrine deposits__of Pleistocene and Holocene age. A t  

some localities these deposits form the alluvium. The 

c o i o c d v a l  and lacustrine deposits resulted from 
'. 

the formation of lakesqpqtream from the ccnfluence of these 
I '%- 

rivers with others that head* +in glaciated regions to the 
4 

north. These latter streams acted as glacial sluiceways, and 
* .  

their incre-ased sediment load blocked the discharge of streams 

that did not head in glaciated regions. At the end of the 

glacial period, the load of the main streams was reduced and 

they eroded their valley trains. As the level of these streams 

lowered, the dammed streams were able to empty into them and, 

consequently, downcut through the lacustrine sediments (Leach 

A silt and clay loess forms a blanket-like mantle in upland 

areas. This loess is equivalent to the Peorian Loess of 

Wisconsin age that has been identified in Illinois (Amos and 
" ,  

Finch 1968 ) .  

Beneath the loess aqd fluvio-lacustrine deposits are the 

Continental Deposits (or Lafayette Gravels; Potter 1955). These 

consist primarily of sub-angular to sub-rounded chert pebbles, 

although- ellipsoidal quartz pebbles occur as well (Amos and Hays 

1974). This deposit is irregularly distributed. I t  underlies the 



dissected uplands between the Cumberland and Tennessee rivers- 
0 

above an altitude of 380 feet a.s.1. (Lambert a n q o w n  1963) 

throughout the area, apparently as a regult of slumping and 

reworking ( ~ m o s  and Wolfe 1966) .  

Cretaceous deposits of the Tusca'loosa and McNairy Formations 

comprise the strata underlying the Continental Deposits. These 

Cretaceous formations are composed of sands and gravels with 

variable bedding and cemenkation characteristics. The gravels 

consist of sub-rounded and poorly sorted chert pebbles and 

cobbles up to eight inches in diameter. At plqces, cobbles in 

the lower part of the formation are derived from the residuum'bf 

the underlying limestones ( ~ m o s  and Hays t974). The thickness of 

these Cretaceous beds varies as a function of the presence of 

faults or fault-line scarps-(Amos 1974). They underlie dissected 

ridges between the Cumberland and Tennessee rivers (Lambert and 
* 

Brown 1963). 

The Caseyville formation of Pennsylvanian age underlies the 

Cretaceous deposits in sections near the Ohio River. This 

formation includes sandstones and siltstones, as well as some 

" quartzite cobbles. 

Beneath the Pennsylvanian formation are the Mermac and Osage 

series of the Mississippian system. The Mermac series includes 

the Ste. Genevieve, upper St. Louis, lower St. ~ouis-Salem, and 

Warsaw limestones. The Ste. Genevieve limestone member, which 

underlies the rolling karst uplands (~ambert and Brown 19631, 



contains sub-angular, and sug-rfounded chert pebbles. In some 
$ * 

sections Levais limestone, Rosiclaire sandstone,kand ~redonia 
i- 

limektone have been recognized asemembers of the Ste .* Genevieve 

formation ( ~ m o s  and Hays 1974; Amos 1974 ) .  The Ste. Genevieve 
- - 

formation is underlain by the upper member3of the St. Louis 
C 

formation. This unit contains dense to fine textured chert 
-i 

nodules, some of which are oolitic. Near the base, these nodules ~ 

may comprise five to ten per cent of the strata (Seeldnd 1968). 

This member rarely crops out and often forms a residuum of dense 

to fine textured chert. The lower member of.the St. Louis - * 

limestone (termed lower St, Louis-Salem) has fine-textured chert 

pebbles scattered throughout kt. Outcrops are rare except where 

streams have downcut.  his-formation is often covered with a 

thick mantle of cherty soil which may contain angular chert 

fragments. St. Louis limestones underlie disse,cted uplands and 
D 

ridges and form steep valley walls along the Cumberland River 

(Lambert and Brown 1 9 6 3 ) .  Warsaw limestone is the lowest member 

of the Mermac series. Chert is sparse in the Warsaw limestone, 

most frequently as thin lenses and discoids (although 

do occur; Amos and Hays 1 9 7 4 ) .  This formation 

underlies dissected uplands and ridges adjacent to the 

Cumberland and Tennessee riveis and their tributaries (Lambert 

and Brown 1 9 6 3 ) .  

Near the Ohio River, the Mermac series has not been mapped. 

Rather, the ~hester series occurs as the upper '~ississi~~ian 

strata. This se'ries includes, from upper to 1-ower, Kinkaid 



limestone, Degonia sandstone, Clore limestone, Palestine 

sandstone, Menard limestone, Watersburg sandstone, Vienna 

limestorie, Tar Springs sandstone, Glen Dean limestone, and 

Hardinsburg-sandstone (Amos and Wolfe 1966 ) .  Chert may be found 

in most of these formations and occurs in beds up to three feet 

thick in the Degonia limestone. This series underlies gently 

rolling uplands (~ambert and Brown 1963) .  - 

The lower ~ississippian is represented by the Fort Payne 

formation of the Osage series. The chert in this formation 

occurs as beds and lenticular masses and comprises 10 to 40 per 

cent of the unit. Residuum chert is often moderately weathered 

to form sub-angular cobbles. The Fort Payne formation -is highly 

resistent and outcrops frequently along streams and river cuts. . >  - 
A number of such exposures along the Tennesee River were 

reported historically, but have recently been submerged as a 

result of river stage maintenance by Kentucky Dam (Amos and 

Finch 1 9 6 8 ) .  This formation underlies dissected ridges between 

the Tennessee and Cumberland rivers (Lambert and Brown 1963 ) .  

= Thesupper Devonian series lies beneat'h the Osage series. 

These lower strata are represented locally only by the 

Chattanooga shale. This unit does not outcrop and is known only 

from a single drill hole, located north of the Tennessee River, 

% near Calvert City. 



Physiography 

The study area lies-within the Highland Rim section of the 

Interior Low Plateau province (Figure 4 ) .  The surficial features . 
of this province are closely related to the underlying 

geological structure (Fenneman 1938:  4 1 3 - 4 1 4 ) .  In the Pennyroyal 

District of the Highland Rim Section these geological features 

,consist +of an extensive surface of middle Mississippian 

limestones which decline gently westward from the Mammoth Cave 

area to the Tennessee River. Rel'ief is generally low, although 

local variations do occur. Such variation most often results 

- from the formation of solution caverns and subsequent slow 

collapse of the limestone (Fenneman' 1938:  4 2 0 - 4 2 3 ) .  

d 

The Tennessee River marks the western extremity of the 

Interior Low Plateau Province and the landscapes east and west 

of this boundary are distinctly different (Fenneman 1938:  413; 

Braun 1964:  1 5 6 - 1 5 7 ) .  Westward, surficial relief is more 

repressed and no upland areas exist. Locally, Bailey and Winsor 

,-- ( 1 9 6 4 :  2 7 )  have defined a Cumberland-Tennessee Section, 

extending from five miles east of the Cumberland River to five 

miles west of the Tennessee River. This hilly section represents 

the former shoreline of the Mississippian Embayment. 
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L7ltimately, this water may be brought close enough to,the 

surface to be accessible through local springs. 

Flora 

The plant resources of an area may be important to 

hunteP-gatherers as potential food items, sources of fue1,'or 

resources from which other elements of their material culture 
* 

can be farmed. As greater e.mphasis is placed on the available 

plants, sites may be situated in locations which provide an 

- opportunity for the efficient exploitation of these resources. 

However, the importance of various plants to the Archaic economy 

is difficult to assess. As vario-us researchers ( ~ s c h  et al. 

1972; Keepax 1977; Minnis 1981; Munson 1981; Hally 1981; Conaty 

1983) have pointed out, the botanical remains recovered from an 
( ih.  

archaeological deposit may be7a greatly distorted sample of the 

range and abundance of plants that had been used originally. 

Uncarbonized plant remains, such as roots or leaves, are 
- 

unlikely to have survived from the time of the initial 

deposition. On the other hand, the process of cabonization may 

completely consume the smaller sseds. Minnis (1981) noted that 

seeds may have been accidently introduced into a deposit when 

other parts of the plant were used, perhaps as non-food 

resources or as part of the seed rain in the past. With these 

precautions in mind we can assess the importance of the 

potential availability -of-plant resources in determining the 

location of sites and the size of the population aggregation. 



The study area includes'three distinct plant communities 
d 

(Kuchler 1964; U.S.G.S. 1970) (Figure 5). First, the lower 

drainage of the Cumberland and Tennessee rivers lie, generally, 
e, 

within the southern part of the* oak-hickory forest. ~eEond, the 
b O 

Southern Floodplain Forest extends along the Tennessee River as 

far .upstream as the vicinity of Kentucky Dam. Its occurrence 
I 

along the Cumblerland River is problemati.eor it has been 

portrayed as not present (~uchler 1964), or as occurring as a 

P part of the Ohio Valley floodplain biome as far upstream as 

8 Horseshoe Bend (near the Trail site) (u.S.G.S. 1970: 154-155). 

Third, patches of Lafayette Prairies lie near the river valleys. 

This biome is a mosaic of bluestem prairie and oak-hickory 

forest. 

The components of each-plant association are listed in 

Appendix A with a description of,$he habitat in which the 
* 

species most frequently occurs, theqonths in which the fruit is 
C 

i 

available, and a list of animals that'consume the ripened fruit. 

The former extent of the prairie as$ociation is not readily 

apparent. Delcourt (1978, 1979) and  lipp pel and parmalee (1982) 

have suggested that a mid-Holocene (c. 8000-5000 bp) dry period 

may have led to an association of xeric flora in some areas of 
' . 

the Mid-South. Prior to that .time, xeric species, such as 
# 

grasses, would have been greatly restricted. Humphrey et al. 
' 0  

(1966) cite references to intentionalburning of these prairies / 
i 
/ 

to reduce the encroachment of trees. However, most of the 

p---+/ 
/ 

arboreal species in this area are direct1.y or indirectly 





susceptible to damage by fire. The degree to which prehistoric 

Natives selectively burned areas to promote prairie growth 

cannot be determined. In view of the dietary importance of - 

acorns, nuts, and berries to both humans and other animals, . 

these burnings may have been infrequent. 

~aleobotanical. remains have been recovered from the 

~drrisroe site ( ~ a n c e  and Conaty 19821, and from the Whalen, 

Cox, Gordon, Lv98, Iuka, McKinney, Dyke, and Brandstetter 

Rockshelter sites. Analysis of this material indicated that the 

nutshell Lraction was overwhelming dominated by hickory nut 

. fragments, while acorns $omprised a very small proportion (wymer 

and Cowan-1982: Tables 1 and 2). In addition, grape seeds were 

found to be the dominant type of seeds, with hawthorn, black 

cherry, and honey locust forming minor elements. These species 

probably do not represent the entire range of plants used by the 

prehisoric people at the site. They do, however, suggest that 

the site was occupied at least during the autumn months when 

seeds and nuts were most abundant. 

Fauna 

An assessment of the' animal resources that were available to 

prehistoric hunter-gatherers suffers from many of the same 

drawbacks that are inherent in paleobotanical analysis. In the 

absence of butchering marks, one must consider the possibility 

that faunal remains in a site represent natural death 

assemblages. In addition, bones may be preserved only under some 
. 



types of soil conditions. Finqlly, archaeological recovery 

techniques may not be suited for the recovery of many of the 

smaller remains that are present in archaeological sites. 

Casteel ( 1 9 7 4 ) ~  for example, noted that the absence of fish 

scales in faunal assemblages may be a function of archaeological 

sampling bias and not indicative of prehistoric selection. These 

problems are further complicated when estimates of the dietary 

significance of various species are attempted. The following 

discussion outlines the variety of animals that may have been 

available for human consumption during the Archaic. Alteration 

of the environment after Euroamerican settlement has undoubtedly 

changed the faunal associations of the area. The data presented 

here must, therefore, be considered only as a general outline of 

past conditions. 

A compendium of potential animal resources that were 

available to western Kentucky Archaic populations is provided in 

Appendix B. Also included is a description of the habitat of 

each species and an estimate of its seasonal availablity. Elk, 

bear, and bison, while not present today, 'were observed by early 

explorers (Ashe 1809; Altshelter 1931). The occurrence of bison 

herds east of the Mississippi River was probably a relatively 

recent occurrence (~aines 1970: 73; Roe 1970: 228). Roe (1970: 

232), however, suggested that some portions of the herds west of 

the ~ississippi may have frequented the eastern shore as well. 

It is possible, therefore, that small numbers of bison may have 
L. 

inhabited western Kentucky. Bats and songbirds have not been 

C 

115 



included because it is unlikely that they were economically 

important: the labor input to harvest them would have far 
v exceeded their dietary return. The same may have been true for 

many of the rodents included in this list. However, paleofecal 

analysis from several Woodland period sites (Yarnell 1969; Cowan 

1972) indicate that such animals were consumed, if only as a 

starvation food. Many of the reptiles and amphibians may, 
> 

similarly, have been eaten only in times of stress. Most species 

would have been unavailable during winter hibernation. 

Of the fish, nearly all could have been consumed by man. As 

Limp and Reidhead (1979) and Garson (1980) observed, species 

living or spawning-n backwater lakes and sloughs could have 

been effectively harvested by a few individuals who drove or 

herded the fish onto the bank. Yerkes (1981) suggested that this 

technique would have yielded the best results during the spriqg 
I 

and early summer spawn, before some of the species moved to 

deeper water and lost some of their, fat content. Capture of deep 

channel fish would have requ ed a greater expenditure of energy 

for the possible return. How f err during the spring many of the 
channel fish explore the shallow overflow lakes and would have 

h .  

been more accessible. Few of these species migrate and the low 
t 

probability of freezing would have made them available 

throughout the year. However, as they moved to deeper water in 

the winter, their capture would have become more difficult. 

Rostlund ( 1952 :  Table 4) estimated a prehistoric yield of 60 

lbs. of fish per acre of water in.this area and observed that 



fishing would een prof itable at all times of the year. 

Finally, freshwater molluscs may have been an important food 

source. The development of shellmounds elsewhere in the 

midcontinent reflects the prehistoric regard for these species 

(Webb 1939; Webb and DeJarnette 1942, 1948a, 1948b, 1948c, 

1948d; Morse 1967; Lewis and Lewis 1961; Moore 1916; Webb 1950a, 

1950b, 1974; Winters 1967, 1969). In addition to those species - 

listed, other species may have been formerly present in the 

lower drainages of the Cumberland and Tennessee rivers. 

Industrial pollution and siltation resulting from impoundment 

projects have eliminated many species (Casey 1982). - 
Archaic period faunal remains have been recovered only from 

. d 
the Morrisroe site. Kusmer (1983) reported that 97 per cent (by 

weight) of this material is unidentifiable as a result of 

fragmentation and burning: al,l of the bone from unit I and 50 

nt from unit I1 is calcined. Identifiable mammal bones 

included white-tailed deer, cervidae tooth fragments (probably 

either white-tailed deer or wapiti), microtine teeth, squirrel 
?L 

and other small mammals. Squirrel and white-tailed deer remains 

were restricted to the lowest levels, while the others occurred 

throughout the deposit. Bird remains were also found in all 

levels. Except for a single waterfowl element from the middle 

levels, identification could not be made beyond the level of 

Order, although all sizes of birds were present. ~urtl& bone and 

shellccurred in all zones, while snake was found only in the 

lowest zone. Finally, although fish ,remains were recovered from ' 

, 



J 
all zones, they were found predominantly in the lower half of 

the deposit. Freshwater drum was the only species identified. 

Differential preservation of the teeth may have resulted in an 
\ 

A 

overrepresentat ion of this species. 

As almost all of the faunal material is calcined, Kusmer 

(1983: 5-8) concluded that the entire ranbe of animals 

represented were included in the diet of the inhabitants of the 

Morrisroe site. The ~ n l y  important trend was a marked decrease 

of fish remains in the upper zones. This may be due to a 

sampling error following erosion of the site's surface deposits 

(~an~ce 1981; Nance and Conaty 1982). 
9 

Paleoecology 

There have been no paleoecological studies undertaken in western 

Kentucky. Pollen studies have been conducted in north-central 

Tennessee, (H.R. Delcourt 1978, 1979), south-centfal Illinois 

(Gruger 1972a, 1972b; Kin'g 19811, and.soutbeastern Missouri 

(King and Allen 1977). These studies reveal the dynamic 

environmental changes that occurred in eastern North America 

during the Holocene. In many instances, these changes profoundly 

affected the quantity and quality of resource available to the 

prehistoric people. 

H.R. Delcourt (1978,- 1979) examined pollen samples from two 

ponds in north-central Tennessee to determine the vegetation 

history of the Eastern Highland Rim and portions of the adjacent 



Cumberland Plateau. She found t h ~ t ,  during the early Holocene 

(c. 12,500 - 9500 bp) the forest was dominated by oak, ash, and 
ironwoadand that hickory, birch, walnut, elm, beech, maple, and 

- 
basswood were also present. By c..9500 bp an essentially modern 

forest had become established which included such ~arm~temperate 

species as magnolia, holly, sweet gum, and tupelo. Non-arboreal 

elements reflected a swamp similar to that whichopresently 
r 

exists at the sites. During the mid-Holocene (c. 8000 - 5000 bp) Y 
a greater oxidization of plant macrofossils that, 

while the swamps remained wet, there was a significant 

fluctuation or general lowering of the water table. At this time 

as well, spruce pollen disappeared from the sample and 

non-arboreal elements became less frequent as oak, ash, and 

birch became more abundant. Delcourt (1978: 109) concluded that 

"During the mid-Holocene, mixed'mesophytic forest taxa became 

increasingly restricted in distribution and topographic position 

in areas peripheral to the Cumberland Mountains of eastern 

Kentucky." An analysis of insectivore remains from a deeply 

st,ratified cave deposit in central Tennessee has confirmed the 

changes suggested by Delcourt (Klippel and Parmalee 1982). 

E. Gruger (1972a, 1972b) found oak to be consistently 

present throughout the pollen sequence from the Pittsbu'rgh 

Basin, south-central Illinois. The samples which comprise this 

sequence have been consistently dated to the late glacial (c. 

37,000 - 20,000 bp) and Gruger (1972b: 2732) argued that a 

pine-oak forest existed within close proximity to the ice 



margin. Subsequent work by King (1981) extended -the vegetation 

history of Illinois into the late Holocene. In the early segment 

of King's sample, spruce was the dominant arboreal pollen, in 

terms of both percentage and rate of influx. Oak had a low 

influx rate, suggesting long-distance transport of pollen (King 

1981: 53). By 11,000 - 8000 bp, an oak-dominated deciduous 
forest iad become established. King ( 198 1 : 57). interpretted an 

abrupt increase in non-arboreal pollen (especially ~mbrosia) 

after this date as being indicative of the formation of prairie 

communities in upland areas. These prairies remained in place 

until historic times. 

The Old Field Swamp in southeastern Missouri provided a- 

vegetation record from c. 9000 - 3000 bp (King and Allen 1977). 
The basal zone, dominated by oak and other deciduous arboreal 

pollen with a high- proportion of grass pollen, was interpretted 

as "a mixture of oak forest on the dry valley terrain and the 

Ozark uplands, canebrakes on the wet surfaces just above the 

high water level, and swamp in the lowest topographic areas." 

B ( ~ l n g  and Allen 1977: 317). In the zone above this, arboreal 

pollen declined significantly as grass, ambrosia, chenopodium, 

and pine and juniper increased to a maximum at c. 7000 bp. There 

followed a return to higher percentages of arboreal pollen 

(especially oak) and a decline in the percentage of grass 

pollen. King and Allen (1977: 314) suggested that these trends 

reflect changes in the groundwater reservoir in the lowlands as 
- 

a response to precipitation changes throughout the midcontinent. 



The vegetation history suggested by these studies have been 

confirmed by analyses of general paleoenvironmental trends in 

eastern North America (e.g. Bernabo and Webb 1977; Watt 1980; 

Wendland and Bryson 1974). Of special interest to analyses of 
Y 

the Archaic is the increase in the proportion of xeric species 

between c. 8000 - 5000 years ago. In Illinois (King 1981) and 
southeastern Missouri (King and Allen 1977) this' was a time of 

grassland expansion. Evidence from Tennessee indicates that, 

while grasslands did not become prominent, .a mosaic of 

oak-hickory forests and prairies did supplant mesic hardwood 

forests me el court 1978, 1979). This Hypsithermal Interval 

 right 1976) was most pronounced in the Mid-West. 

The effects of the Hypsithermal Interval  right 1976) on 

the vegetation of the lower Cumberland and Tennessee drainages 

is not clear. As Leach (1981:17) observed, because these rivers 

drain northward from the southeastern United States, the effects 

on the water levels may have been minimal. It is pos'sible, as 

Delcourt (1978, 1979) found, that there may have been 

"restrictions of mesic species to sites near sources of locally 

available water. 

.Distribution . - of Resource Availability 

The resources that were important to the Archaic foragers of the 

study area can be subsumed under four categories: water, lithic 

material, plants, and animals. Table 3 summarizes the spatial 

and seasonal distribution of each category. Water is found in 



* t  

Table $. S p a t i a l  and seasonal  d i s t r i b u t i o n  of resources.  

Resource /\_ 

water 

l i t h i c  ma te r i a l  

bo t an i ca l  

fauna 
- 

Dis t r i bu t i on  

wel l  d i s t r i b u t e d ;  annual f looding,  
e spec i a l l y  of. l a r g e  streams and r i v e r s .  

Miss i s s ipp ian  l imestones and Lafaye t te  - 
Gravels (Continental  Deposi ts )  provide 
sources  of a v a r i e t y  of c h e r t s ;  
outarops  occur throughout t h e  studj. a r ea .  

nut-, acorn-, and f ru i t -bear ing  spec ies  
occur throughout t h e  a r ea ,  bu t  a r e  
only  a v a i l a b l e  seasonal ly;  more 
nut- and acorn-bearing spec ies  occur 
away from r i v e r  edges. 

p o t e n t i a l  food spec ies  occur thorughout 
t h e  a r ea ;  amphibian's, r e p t i l e s ,  migratory 
b i r d s  a r e  a v a i l a b l e  seasonal ly;  l a r g e  
r i v e r  resources  a v a i l a b l e  seasona l ly  due . 
t o  f looding;  backwater spec ies  of f i s h  
i nc r ea se  during f looding;  deer  probably 
do no t  yard. 



. --=-a 
abundance throughout the area, although Spring flooding 

, increases the turbidity of the rivers and the lowermost sections 

of streams. Chert is found in most of the Mississippian 

limestone formations and is an important constituent! of 

Lafayette Gravels. Recent alteration of the river stages may 

have obscured many bedrock outcrops that were prehistorically 

important. Because such outcrops do not occur randomly or evenly 

throughout the area, lithic material can be considered as a 

stable resource wiZh a clumped distribution. 

The seasonal availability of some economically impo-nt 
% 

plants is discussed in Appendix A. This list is biased toward 

fruit and nut.producing species. 0the.r plants which were 
7 

consumed or used for other purposes may also have influenced the 

selection of site locations. It is also important t o p t e  that 
L - .  

an abundance, of certain plants may attract a variety of animals. 

Acorns, for examp,le, are important food for many animals (sushwa 
, I 

et al. 1970; Hosley 1956; rum et al. 1971; Stafford and" 

Dimmick 1979). On the nd, Short and Epps (1976: 289) 

suggest.ed that, -except for rodents, most animals are incapable 

of "cutting the thick and tohgh shells of hickories and black 
b 

walnuts." Acorns and nuts are accessible on the ground for 

several months after they- fall and become unpalatablk only after 

they have sprouted. mast yields vary from year to year, 
- - 

the presence of a species reduces the effects of this 

periodicity as small yields of one species are balanced by large 

yields of another species (Goodrum et al. 1971: 5 2 5 ) .  However, 
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waterfowl must be considered a clumped and unpredictable 
% 

resource. Few species inhabit the area ye*ar-round, and only a' 
d 

few winter there. Most of those observed pass through on an 

, annual migration  ellro rose 1968). .Parr et al. ( 1 9 7 9 )  found wood 

ducks to be highly selective in their choice of roosts and - 

habitat utilization, preferring buttonbush swamp. I f  such 

selectivity is common in water owl, they can be considered to be l clumped and unpredictable in erms of spatial distribution as 

well as season of their availability. 

' k -  

The period from January to ~ a ~ " s  a time of relatively 
1 . 

dispe'r'sed resources. This corresponds to the winter and spr'ing, . 
h 

during which floodwaters periodjcally render the river 

floodplains ,uninhabitable. A second period, from May to August, 

reflects the recedence of the flobdwaters and the increased 
v 

availability of fish in main channels and backwater sloughs. 

Finally, the production of acorns, nuts, and fruits between 

August and December results in 5 great abundance of food 
'D 

resources during this period. The attraction of numerous animals - 

to areas of dense concentrations of nuts and acorns would have 

accentuated this clumped distribution. 



CHAPTER VI 
P 

TYPOLOGY 

The typology developed for the analysis 'of lithic-,artiiacts 

examined in this study has been constructed to serve two .. 

purposes. The first, is to permit the analysis and comparison of 

the structure of each assemblage, and the second is to permit 

the' analysis and comparison of the technological organization. 

Thus, the analysis must proceed simultaneously from two 

differenf'perspectives. On thg one hand, analysis of assemb,lage 

- structure requires the development of a method of data-ordering 

which will lead to meaningful comparisons. of assemblages. On the 
e 

other hand, the analysis of technological organization requires 

a generalized model of stone tool production which .provides 
- - 

information a,bout the culture of the people who made the stone , 

tools. < 
\ 

b The data-structuring approach employed in this study is a 
I - 
paradigmatic classification (Dunnell 1971; Whallon 1972 ) .  The 

system has been designed to accomodate ali possible- combinations 
g 

of technological and activity-retated variables and t-6 insure 
* 

the considerat iin- of the widest possible range of variation 
> .  

between assemblages.  his approach is required, incpart, by the 
, . 

very large size of the collections. It is expected that the 

range of va<riation in larger collections %be greater than in - 
small assemblages. Since _all of the possible combinatio'ns of 

attributes cannot be anticipated before hand, simplified 

analytical systems may inhibic a complete analysis of the,entire 



range of variation. 

  he system used here is based upon flow-diagram models of 

lithic reduction (Collins 1975; Boisvert et al. 1979), Similar 

models have been used elsewhere (e.g. Morrow 1981) as 

data-ordering devices, without deriving processual inferences. 

The general model of lithic reduction includes five steps 

(Collins 1975: 17): acquistion of raw material; core preparation 

and initial reduction; optional primary trimming; optional 

'a sec ndary trimming +and shaping; and optional 

maintenance/modification. Each stage yields output (bot,h objects 

destined for further modification or use and waste material) 

which is characterized by identifiable associations of- 

attributes. 

In the present study, emphasis is placed on the use of 

various chert types, the products and by-products of the 

technology, and a general consideration of the activitie~ for 

which the.tools may have been used. Archaeological and 

ethnoarchaeological studies of stone tool manufacture and use 
a 

indicate that some variables are important in the examination of 

differences between assemblages. The following discussion 

outlines the attributes considered important in this analysis. 
P 

This is followed by a description of the types whose definitions 

are based upon association of various attributes. 



Raw Mot e r i  a1 
- 

Two ieatures of raw material exert important influences on the 

composition of stone tool assemblages. The first is the size and 

shape of the naturally occurring material. Because the 

manufacture of stone tools is a subtractive process ( ~ u t o  1971; 

Collins 1975), the size of the initial pieces constrains the 

size and form of the final product. In addition, differences in 

the shape of the raw material may require different techniques 

of reduction to arrive at similar forms of finished artifacts. 
s 

For example, chert which occurs as large, angular blocks may 

require different approaches to lithic reduction than chert 

which is found as small or medium-sized stream-rolled cobbles. 

Variations in the physical properties of different types'of 

raw material may also affect the composition of archaeological 

assemblages, since flake removal is more easily accomplished on 

some ty-pes of lithic material than on others. This is especially 

evident in categories such as bifaces and hafted bifaces which 

require the weli-controlled removal of a relatively large number 

of flakes. Material variations may limit the successful removal 

of desired flake forms, thereby restricting the intermediary and 

L final forms~of various tools. In addition, the physical 

properties of a material determinesathe rate of edge attrition 
t 

(Greiser and Sheets 1979; Gould and Saggers 1985).   his may have 

influenced prehistoric tool users in their deqisions to 

manufacture tools of specific forms (such as buttressed edges on 

brittle materials) or to use specific materials for certain 



tasks (as reflected in correlations between tool types andl 

material types; e.g. R.C. Chapman 1977; Reher and Frison 1980; 

Frison and Bradley 1980) .  

- -  
~ h e  attributes of raw material selected to examine these 

sources of variation are: the types of chert present in each 

assemblage; and the types of cortex found on these chert types. 
0 

States of the type of material include the number of items, 

their weight, and the artifact classes in which they occur. The 

cortex is classified as either weathered (indicating residuum or 

outcrop source) or as water-rolled (suggesting that the material 

was recovered from a stream bed or gravel bar). 

T e c h n o 1  o g y  , 

Technological variations between assemblages can occur in two 

ways. First, there may be differences in the quantity of output 

from the lithic reduction sequence. This is most easily 

determined when all aspects of the manufacturing system are 

present. However, even when all aspects are not present it is 

possible to infer if sites were the loci of many stages or only 

a few. Second, the use of specialized techniques to reduce raw 

material and to form functional tools also affects the 
-- 

composition of archaeological assemblages. For example, a 

developed blade and core industry will yield tools and debitage 

that are quite different from an industry-in which the 

production of random flakes predominates. Similarly, variations 

in the form sf such tools as bifaces and hafted bifaces may be a 

function of the manufacturing techniques available to the 

- 129 



producers of those artifacts. 

A large number of attributes are involved in the examination- 

of technological variations. Those reflecting initiaf stages of 

reduction include indications of core preparation and flake 

removal and the presence of cortical flakes. Subsequent 

reduction stages are indicated by the production of flakes of 

various sizes and unifacial and bifacid alteration of the 

artifacts. Biface manufacture is also indicated by the presence 

of biface thinning flakes, The attributes associated with each 

of the. various classes are presentea in the definitions provided Y 
.a 

in the following section. In most instances, definitions are ,% 5 

derived from the presence* or absence af a given attribute on a 

specimen. Those related to biface thinning flakes include 

platform angle and maximum flake length. 

Acr  i v i  t i e s  

The intended utilitarian (cf. Sack'ett 1982), ,  "se of tools may 

have a significant bearing on tool •’brms. Any tool, if it is to 

be useful, must incorporate three elements in its design (Bordes 

1 9 6 9 :  Pye 1964) .  First, it must possess an edgeaor surface which 

is of suitable shape for successfully achieving the desire4 

result. Second, this edge must be strong enough to "transmit 

forces as the intended result requires." (~ye.1964: 2 1 ) .  ~hird.. 

the user must have access to the tool through some means of 

prehension. This prehension can be achieved either through a - 

simple modification of a flake (e.g. backing), the manufacture 

of composite tools with separate hafting elements, or through 



the initial selection of flakes which do not require such 

manufacture. The intended use places important constraints on 

the form of any given tool. 

The first two.elements are reflected in the configurations 

of the working edges. Thus, the outline of the specimen provides 

the primary attribute for analysis. Variations of these 

attributes ihclude straight, incurvate, and excurvate outlines 

as well as the presence of projections. These are then combined 

with indications of the relative amounts of buttressing which 

may,.have been added to strengthen the working edge. Thus, for 

example, steep3y retouched flakes (buttressed edges of any 

shape) can be differentiated from notches (concave, unbuttressed 
I 

. .. 
edges). 

Elements of prehension are restricted to those which 

indicate the use of a hafting element. Generally, this involved 

the production of a stem or bilateral notches on a relatively 

large item (usually a biface). The nature of the hafting segment 

(e.9. stem or notches) has important implications regarding the 

age or cultural association of the item. 

Types Defined in this Study -- 

The preceding discussion outlined the factors which contribute 

to interassemblage variability and enumerated those attributes - 

which, it was felt, could be examined most profitably for the 

effects of variations in each of these factors. The non-random 



. association of these attributes combine to form types which can 

be identified within the artifact assemblages examined in this 

study. Each of these types are defined below and reflect the 

actual occurrence of attribute sets in the assemblages. Many of 

the'names used to distinguish th,ese types reflect ad hoc 

combinations of functional, technological, and formal 

assumptions about the tools and, it may seem, are misleading and 

ambiguous. These names are retained here, however, because they 

pervade the archaeological literature of eastern North America 
't, 

and, therefore, facilitate comparisons with other assemblages. 

It should be emphasized, however, that specific functional 

assumptions have not been made regarding any of these artifacts. 

Heavy, Retouched Objects. These include large flakes and 

cobbles whic~h ha've had one or more edges modified by the 

systematic removal of a series of flakes. Flaking may be 

unifacial or bifacial. Elsewhere (e.g. Chapman 1975: 1 5 7 )  it has 

k e n  suggested that similar objects functioned as choppers or 

scrapers. They may also represent material that was discarded 

after preliminary flaking revealed it to be unsatisfactory for 

further reduction-. 

Cores. Crabtree (1972,: 54) defined cores as "Piece(s) of 

isotropic material bearing negative flake scar or scars." Here, 

t h e  defining characteristics include the presence of a platform 

and evidence of the removal of a flake, or series of flakes, .' 
from that platform. Cores were not further separated into 

morphalogical or technological varieties. It is also important 



to note that none of the cores examined exhibited macroscopic 
\ 

evidence of use as a tool (cf. Crabtree 1973). 

Angular fraqments, Angular fragments are amorphous pieces of 

l'ithic material and exhibit neither platforms, the systematic 

removal of flakes, nor extensive areas of cortex. Where such 
7 

objects are made of che$t, the'possibility exists that they have 
I .  

been naturally eroded from the-underlying chert-bearing 

limestones. Alternatively, they may be items whose natural 

fracture planes rendered them useless for flake removal. In this 

study, the presence of angular fragments on archaeological sites 

is assumed to have been the result of cultural processes. 

Artifacts in these categories represent the by-products of 

the initial stages of lithic reduction (~ollins 1975: 2 0 - 2 1 ) .  

They do not, however, indicate if the raw material was procured 

at the site or was transported from a distant source. Nor do 

they reveal if all of the core reduc'tion was done at one 

locality. Such information is more profitably obtained thtough 

an analysis of other classes of' lithic debitage. 

Unret o u - c h e d  Flakes 

Cortical Flakes. Items assigned to this 'category. include all ' 

flakes with 50 per cent or more of their dorsal surface covered 

by cortex, but which did not exhibit evidence of retouch. The 

bulb of percussion and platform need not be present. Two types 

of cortex were identified. One is smooth, with pitting and % 

abrasion as a result of stream rolling. The second type of 



. 
cortex represents weathering within the soil deposits. 

distinction between cortex types is important in the analysis of 

lithic material use within each assemblage. 

When they comprise a large proportion of a lithic 

assemblage, cortical flakes represent the discarded products of" 

the early stages of lithic reduction. It is not clear, however, 

i f  their occurrence in smaller numbers is similarly indicative 
Q - 

of a specific reduction stage. Conceivably, such flakes may have 

been produced at later stages of tool manufacture as remnant 

areas of cortex were removed. 

Bifacial Thinning Flakes. These flakes are: 

characterized by marginal areas of applied force, thin 
and slightly curved longitudinal cross sections, 
parallel to convergent unidirectional or bidirectional 
flake scars, and medium flake scar counts ( 5  to 7). 
Cortex may or may not be present. (~rison and Bradley 
1980: 2 4 )  

The platform, when present, may exhibit pronounced lipping and 

cluttered facets which "are the result of the removal of 

previous flakes from the face of thg biface opposite that from 
' w 

which the flake under examination was detached." (Ellis 1979: 
/ -\ 

The distinctTwe forms of these flakes suggests that they 
-s/ 

were specially produced and are indicative of certain stages of 

lithic red~ction. That is, as the name suggests, they were 

produced during the manufacture or repair of bifaces. Although 

several varieties of bifacial thinning and resharpening flakes 
/ 

/ 

<- 

have been defined elsewhere ( ~ l l i s  1979) no such distinctions 



are made in this study. It was felt that such identifications 

)I 

are'most prof itably done within the context of comparative 

replicat ive experiments. 
1 

Microblades. These are diminutive forms of blades. A blade 

was defined by Crabtree (1972: 42) as a: 

specialized flake with parallel or subparallel lateral - - 
edges; the length being equal to, or more than, twice 
the width. Cross sections are plano-convex, triangulate, 
sub-triangulate, rectangulate, trapezoidal. Some have 
mare than two crests or ridges. 

Taylor (1962) restricted microblades to those forms 2.0 mm or 

less in width. These formally'distinctive flakes'are included in 
B 

a separate category because they are frequently ,associated with 

a specialized production technique. Luke ( 1 9 8 2 ) ~  however, found 

that such flakes were consistently, but fortuitously, produced 

in small numbers during biface manufacture. None of the members 

' of this category exhibited marginal retouch. 

Secondary ~l'bkes. All flakes not subsumed under the above 

categories are described as secondary flakes. Platforms may or -- 
may not be present and a wide variety of formal variation exists 

among these flakes. No ma$ginal retouch was observed on these 

'artifacts. Only a limited amount of cultural inference can be 

derived from this category, as they repres nt the discarded 
w i 

waste from a number of stages of lithic reduction. 



\, 

h a r g i  n a l  1 y R e t  o u c h e d  FI a k e s  

Gravers. Gravers are defined by the presence of "one or more 

spurs formed by localized retouch" (Chapman 1975: 139). These 

spurs may be lightly or heavily polished or may exhibit no 

polish at all. Gravers occur on both cortical and secondary 

flakes and are not resticted to specific marginal 1ocat.ions. 

Perforators. Chapman (1975: 139) observed that perforators 

are distinguished by "a single projection exhibiting retoych." 

The projections differ from graver spurs in that they ake longer 

and more slender and are formed by more extensive retouch. Such 

retouch occurs on flakes of all sizes and shapes. 

Notches. Notches are narrow, deep concavities produced by 

the removal of a single retouching flake. ~dditional retouch may . 
or may not be present on the interior of these concavities. The 

occurrence of a series of notches adjacent to one another has 

been identified as a denticulate (Chapman 1975: 1 4 1 ) .  No such 

distinction is made in this study. ~rotches occur on various 

types and forms of flakes. 

5 

Retouched and Utilized Flakes. Retouch on these flakes is -- 
acute (less than 50 )(Movius et al. 1968: figure 6) and is not 

restricted ta any specific area. While the functions of these 

ubiquitous artifacts is unclear, they apparently served 

.J ifferent purposes than steeply retouched flakes (Gould et al. 
1971; Wilmsen 1970; Tainter 1979). 



'I' 

Steeply 

confined to 

steep (75 - 

~etouched Flakes. Retouch on these specimens is 

the dorsal surface and forms a medium (50 - 75 or - 
80 )angle (Movius et al. 1968: figure 6) with the 

ventral surface. Additional retouch, extending along one or both 

lateral margins, may be acute (less than 50 ) ,  medium, or steep. 

less than 50 ) ,  medium, (50 - 75 ) ,  or steep (75 85 ) .  

B t f a c i a l  A r t i f a c t s  i 
Complete Bifaces. Bifaces are defined as artifacts which exhibit 

ext*ive flaking on both the dorsal and the ventral surfaces, 

but which have not been altered to other speci,ffe tool forms. 
i \ 

-1 

Completb bifaces refer to all SUCK artifacts which have not been 
\ 

broken while being manufactured or used. A number of researchers - 

(e.g. Callahan 1979; Crabtree 1972) have identified different 
>= 

forms produced during various stages of 'manufacture. A useful 

identification of such stages is best accomplished when the 

range of forms produced at each stage is represented by a number 

of items. The small sample of bifaces present in the assemblages 

considered here precluded the identification bf specific biface 

reduction stages. Consequently, formal variation was not 

included as an important variableof this category. 

Bifaces Broken in Manufacture. This category includes all - 

bifaces which were broken at some stage of their manufacture. A 

number of manufacturing failures have been identified by Johnson 

(1979, 1 9 8 1 ) ~  Rondeau (1981), Crabtree ( 1 9 7 2 ) ~  Callahan ( 1 9 7 9 ) ~  

among others. The identification of these' fracture types on . 
i 

dpecimens indicates that biface rnanufac&ring was active at g e  



site where the artifacts were found. 
L '  

Bifaces Broke'n -- in Use. The bifaees broken in use may also - .  

exhibit distinctive fracture types. Impact fractures are ~ - 
-j \ distinguished by flake scars which originate at the distal end ', 

- ,: 

(or tip) of the biface (Bradley 1974: 1 7 4 ) .  Such fractures . . 
e I 

.I . 
accompany use of the implement'as a proiectile. The use of a 

biface as a cutting tool may a'lso fra;ture .the, specimen. 

. Characteristics of3these b~eaks are crushed edges adjacent to 

the fracture and distinctive fracture profiles. 
B 

a 

Complete Hafted Bifaces.. Hafted bifaces represent 

distinctive forms of bifaces. All represent the firial stage of 

biface manufacture and exhibit ~Karacteristic basal 
<.A 

modifications which may be related to the hafting of the object 

to a shaft or handle.. Variations in the fofm of the hafting 

element have been successfully used as spatio-temporal indices 
\ 

of culture change. A recent analysis by Weissner ( 1 9 8 3 )  has 

pointed out the importance of form as a mechanism for displaying , 

social identity among contemporary s! sannbushmen. The application * 

of such analysis to prehistoric situations has not, however, . 

been established. Therefore, attributes other than those which 

-are dgfinitive for the class were not recorded. 

Hafted Bifaces Broken in Manufacture. ~ttributes which - 
I ,  

define this class include those which defi* complete hafted .2 . . 
bifaces and the varieties of fractures found among bifaces . 7 

-. 

broken in manufacture. The presence of these artifacts indicates 



that hafted bifaces were being made or resharpened at the site 

where they were found. - ' 

Hafted Bifaces Broken in Use. These artifacts exhibit the' -- 
defining attpibutes of hafted bifaces and the fracture patterns 

outlined in the discussion of bifaces broken in use. The 

"occurrence of such hafted bifaces does not indicate their use at 

the site where they were found. Such items with impact fractures 

may have been brought in with procured game or retrieved for 

future repair. Their use, therefore, would have been at 

localities quite different from where they were found. - 

Complete Drills. Drills iqclude bifaces whose shafts are 

narrow and rod-like with a rhomboid cross section. The basal 

shapes may vary from straight to side- or corner-notched and are 

I 
not diagnostic attributes. Although this name has distinct> 

functional implications, it is not assumed that these artifacts 

were used for drilling. The distinctive blade form does, 

however, suggest that these tools had a rather specific purpose. 

Drills Broken - in ~anufac'ture. These include items which 

co,nform to the definition of a drill but which exhibit fractures 
. . . . 

distinctive of biface,manufacture. Their presence indicates the 

probable use of the site as a locality, for drill manufacture. 

Drills Broken 

the definition of 

in Use. These ihclude items whicA conform to -- 
B drill but which exhibit fractures 

1 

distinctive of bifaces broken in use. The narrow blade or shaft 

of these specimens renders the identification of use fractures 



d very diff'icult. It is possible, therefore, that the number of 

items in this category has been underestimated. 
a I 

Reworked, Hafted Bifaces. These items are bifaces with a 

well-defined haft area and a steeply (75 - 85 retouched distal 

end. The haft area may be side- or corner-notched and has led 

some authors to suggest that these tools were made f.roh'broken -. 
projectile pointsbnives (Lewis and Lewis 1961: 494. While this 

may be true, the absence of intermediary forms prec-ludes this 

assumption. Therefore, they.are considered to be a distinct 
b 

category. 

G r o u n d s  t o n e  

Atlatl Weights. These objects have been heavily ground,and 

polished to form highly stylized forms. They are characterized 

by a drilled hole running transversely through the center. Webb 

(1'981) suggested that they served as counterweights in an atlatl 

projectile system. They have frequently been found in 
, ' 

association with bone hooks which may also have been a component 

of that system   ebb 1974; Lew,is and Lewis 1961). 

Heavy Groundstone Implements. These include large stones 

with at least oneyhighly striated and/or polished surface. All 

of these objects are so heavy that they would not have been very 
w 

.portable for pedestrian hunter-gatherers. Other researchers 
i 

(e.g. Chapman 1975; Lewis and Lewis 1961) have identified such 

items as mortars. As such, they may have functioned in the 

processing of plant material. In this study, mortars 'and pestles' . . ". . 





F e r r o g e n o u s  C o n c r  et i o n s  

These spherical concretions are made from a material with a very 

high iron content. The pieces are all hollow and cup-like. Some 

appear to be stained'with red ochre, suggesting that they were 

used as small mortars. -- 

Lithic Material Types 

As noted above, the selective use of various types of raw 

materials is considered to have been an important contributary - 

factor to the variation between assemblages. The lithic material 

types identified in this,study includes quartzite, sandstone, 

and a number of varieties of chert. Quartzite dccurs primarily 

as waterworn cobbles in the Cumberland and Tennessee rivers and 

their tributaries. Sandstone, while also often occurring in the 

major stkeams, forms a major constituent of a number of local 

geologic formations. chert' occurs in a number of. forms and was 

used to manufacture the majority of artifacts in the 

assemblages. Further discussion of the 

varieties is therefore warranted. (1' 

/ 
\- 

The study of the occurrence and availability of chert in the 

lower drainages of the Cumberland and Tennessee ~ i v e r s  valleys* 

has been undertaken by Tom Gatus (1979, 1980, 1984; see also 

Nance 1980, 1984). Utilizing 7.5 minute geological quadrangle 

maps published by the United States Geological Survey, Gatus 

initially identified the distribution of chert-bearing 

geological units in the study area. Subsequent field 

P 
> 



(
'
0
0
s
 

C
U

U
 



it therefore remains ."unidentified." 
- "  

Chapter Summary 

\ 

The variables considered most important in this study are the 
4 

types of raw material from which the artifacts were made, the 

technology used to produce them, and their intended utilitarian 
- 

purpose. The size, shape and physical properties of the raw 

material may require that different reduction techniques be 

required. Technological variations in stone tool production may 

result in differences in the 'quantity of output and the form of 

items within an assemblage. The intended utilitarian use of an 

object requires the articulation of a suitably formed edge which 

is strong enough to transmit the required force with an 

appropriate method oi prehension. The inclusion of edge 

configuration and edge angles as important defining criteria 

enables a consideration of the broad range of activities 

undertaken at a site. 



- CHAPTER V I  I 
- -  - 

S I T E  DESCR1,PTIONS 

This cha&r provides descriptions o f  the physical setting, 
p," : 

geomorpkology (when available), and age of each assemblage of 

lithic artifacts considered in this study. In addition, the - 
recovery strategies employed at each site will be summarized. 

Each of these'are important variables which may affect 

differences between assemblage composition. The physical setting 

and geomorphology of a site will provide a means of relating 

different assemblages to the local availability of resources 

which may have been critical td Archaic period hunter-gatherers. 

A knowledge of the age of .the assemblages enables one to assess 
0 

the influence of diachronic culture change. Differences in tool 

forms (and the frequencies with which various, forms occur) may 

be expected to vary through time, contributing to differences in 

assemblage structures. Finally, different recovery strategies 
* 

may favour different classes of artifacts. The use of fine-mesh 

screens, for example, may bias an assemblage in favour of 

smaller tools. - 
Fifteen assemblages from six sites comprise the samples. 

These include 10 assemblages from the Morrisroe -site, and one 
\ 

assemblage from each of the Trail site, 15Tr50, 15~r53, 15Tr56, 

and 40Sw74 (~igure 6). While only the Morrisroe site has been 

radiocarbon dated, the projectile points from the other sites - 
provide an adequate means of estimating the ages (i.e., Early, 

. * ., - c . < 

Middle or Late Archaic) of the dthe-r assemblages. ' 



F i g u r e  6. Sites considered in this study. 



The Morrisroe Site . - - 

Location and Settinq. The Morrisroe site lies on the north bank - 
of the Tennessee River in Livingston County, Kentucky. I t  is 

approximately 21 km upstream from the mouth of the Tennessee 

River and 14 kin downstream from Kentucky Dam (Figure 7). The" -- 

confluence of the Lee Creek and the Tennessee* River lies 300-400 

m upstream'from the site. The cultural deposits are over two - 
metres in depth and extend about 120 m east to west, roughly 

parallel to-the river. Other reports on the site are found in 

Nance .(1981), Nance and Conaty (1982) and Conaty and Nance 
L .  

(1983). 

This location is at the extreme western edge of a geologic 

transition between the Mississippian Plateau (east of the 6 

Cumberland River) and the northernmost extension of the Gulf 

~mbayment +hest of the Tennessee ~iver). The site deposit itself 

. is a floodplain deposit with particle sizes that are 

consistently within the 7-8 phi range (~ance 1981). The site was 

apparently not situated on the river bank at the time of 

occupation, but rather was some distance away from the river (no 
s P  

- 
more than c. 250 m) (Leach 1981:35; 1985). e 

1 - < - 

" z-  

Field Procedure. Test excavation of the site was initiated . 

in 1980 and completed in 1982. The 1980 field investigations 
I 

began by locating two 2x2 m units in an area in which the midden 

deposi; was judged to be best rdpresented. -The density of the 

midden exposed in the cutbank and the former presence of hqman ' 
I 





burials erodinq from the exposure were important factors in 

evaluating where to placerthese initial test units. These units 

were excavated in arbitrary levels (generally 20 cm thick), and 

a dual recovery strategem was employed: Each arbitrary level was 

excavated by quadrants: nw, sw, se, ne. In each level a bulk 

sample of varying volume (depending upon the density of cultutal 

* - material, but usually 50 cm x 50 dm' x 10 cm) wa's recovered from 

a selected quadrant. These bulk samples were transported to the 

field camp where they were water-screened through 1/8 inch mesh. 
t 

The recovered fraction was then returned to ~ i h o n  Fraser 

university -for sorting and cataloguing. The botanical remains 

from alternate levels of both units have been identifi-6 by the 

- Ohio State University ~thnobotanical ~aboratory (Wymer and Cowan 

1982). All.other material was passed through a 1/4 inch mesh 
;r 

screen. 

I 

Although most of the arbitrary excavation levels were 20 cmr 

thick, a number of exceptions first ,level in unit 

1,'for example, measured only This was the first 

level excavated at the site and therefcire r'epresents tinitial 

explorations regarding the'nature of the deposits. very little z 

cultural material was recovered from this level and the 

sediments proved very difficult to excavate andaascreen. 

Consequently, the thickness of the levels was increased to 20 cm 

to ensure that adequate time would be provided for the complete 

excavation of units I and 11. 
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Table 4. Correlation of excavation levels  a t  the Morrisroe s i t e .  , 

' UNIT I U N I T  I1 ASSEMBLAGE 

I 

- Level ' 1 ,~  

4 .  
, Level 2 

Level 4 . C 

Level 5 Level 1 

Levels 2-3i 

Level ' 7 %  
0 

Level 4 F 

* 

Level 8 Cevel 5 G 

Level 9 Level 6 H 

- 

4' 
Level 10 

- - 

Level 7 - 

Level 11 Level 8 

Level 12 Level 9 
1 

Level 13 Level 10 
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T a b l e  5 .  Age o f  H a f t e d  B i f a c e s  • ’ r a m  t h e  M o r r i s r o e  S i t e .  

A s s e m b l a g e  . T y p e  
,/* 

/ 

g a t a n z a s  ( ? )  + 

L e d b e  t t e r  ! - . - 
S t r a i g h t ,  b r o a d  

s t e m m e d  

K a y s  ( ? )  

E v a  I1 

S t r a i g h t ,  b r o a d  
s t emme d  

Eva  I1 
S t r a i g h t ,  b r o a d  

s t e m m e d  
M a t a z a n a s  ( ? )  

S t r a i g h t ,  b r o a d  
s t e m m e d  

. S i d e - n o t c h e d  
Eva  11 
Morrow M o u n t a i n  I1 
Morrow M o u n t a i n  I . 
K i r k  Stemmed 

Eva I1 
Morrow M o u n t a i n  I 
Morrow M o u n t a i n  11 
Ki.r*k. C o r n e r - N o t c h e d  
K i r k  s t emmed 

K i r k  C o r n e r - N o t c h e d  
K i r k  Stemmed 

K i r k  C o r n e r - N o t c h e d  
0 

E v a  I1 . ' 
K i r k  Stemmed 

E s t i m a t e d  Age - 

L a t e  A r c h a i c  
L a t e  A r c h a i c  

L a t e  A r c h a i c  ( ? )  

l a t e  M i d d l e  A r c h a i c  

M i d d l e  A r c h a i c .  

La te  ~ r c h a i c  ( ? )  

M i d d l e  A r c h a i c  

L a t e  A r c h a i c  ( ? )  
L a t e  A r c h a i c  

L a t e  A r c h a i c  ( ? )  
? 

M i d d l e  A r c h a i c  
M i d d l e  A r c h a i c  
M i d d l e  ~ r c h a i c  
M i d d l e  A r c h a i c  

M i d d l e  A r c h a i c  , 

M i d d l e  A r c h a i c  
M i d d l e  A r c h a i c  

I 

i 

M i d d l e  A r c h a i c  
M i d d l e  A r c h a i c  

M i d d l e  A r c h a i c  
M i d d l e  A r c h a i c  

M i d d l e  A r c h a i c .  

M i d d l e  A r c h a i c  ' 

M i d d l e  A r c h a i c  
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"averaging" the activities which tooR place over the entire span 

of, deposition of a given zone. For example, grinding stones may 
% 

be numerous near the bottom of zone 11, but rare in the upper . - 

levels. Such information would be lost if all of zone I1 wer'e 

considered as a single assemblage. 

The definition of assemblages on the basi? of cultural 

material recovered.from excavation levels results in smaller. . . 

samples of artifacts. Comparisons with other assemblages may, 

therefore, be more,meaningful as the time spans of occupations 

may be more similar. In addition, changes in the intensity of 

c"ltura1 material depbsition may be perceived more realistically 

since the individual levels with large samples will not obscure 

other levels-with a smaller number of items. Similarly, changes 

in activities within and between zones will be more evident. 

Unfortunately, there is no assurance that the arbitrary 

excavation levels reflect discrete site occupation spans., 
I 

Indeed, it is quite possible-that these levels hav.e cut across 

different .episodes, resulting . . in mixed assemblages. The 

distribution of hafted biface types throu.ghout these levels, 

'however, indicates that the arbitrary levels have not 

intermingled assemblages from identifiably different periods 

(i.e., Middle and Late Archaic hafted bifaces do not occur 
. c 

together) . 
d 

Y 

It is apparent that the definitcon of assemblages in terms 

of material from excavation levels requires more assumptions- 

_ -  -~ Than a definition based on archaeostratigraphic zones. Howe?er, 





as have from levels 3ii and 3iii. In addition, the 

lowermost levels - 8, g,.and 10 - have been combined. AS' with 

levels I2 and 13 in unit I, it is believed that these represent 

the initial occupation of this part of the site. 

The correlations of assemblages from units I and I1 are 

presented in Table 4. The assemblages designated by letters 

(A-J)  are those which will be used in further interassemblage 

comparisons. It must be re-emphasized that this is not an 

4 entire y satisfactory means of determining archaeological - 

assemblages. The procedure implies, among other things, that the 

arbitrary excavation levels do not interr"upt or artificially 

combine prehistoric living surfaces and their associated refuse 

deposits. In view of the nature of the site deposits, such + 

distinctior?~ are not possible. It is believed, however, that 

thismethod of determining assemblages represents a legitimate 1 
compromise between the ideal, fine-grained assemblages, 1 1, 

/ 
't 

reflecting distinct cultural episodes, and the more I 

1 
coarse-grained assemblages indicated by the archaeostratigraphy. 

The Trail Site - 

Location - and Set-tinq. The Trail site lies in a plowed field on 

the floodplain south of the Cumberland River in Livingston 
C 

County, Kentucky. It is approximately 17 km upstream 'from the 

confluence of the Cumberland River and the Ohio River (Figure 
I 

8). A backwater channel of Hickory Creek is 100 m east of the 

eastern edge of the site. The site extendwor 60 m east-west' 





along a ridge of the 340  foot a.s.1. contour, 40 feet above the 

present normal stage of the river and 350 m south of the south 

river bank. While most of the cultural material was scattered 

along the surface, test pits revealed that artifacts occurred up 

to 60 cm below the surface. Other reports on this site are found 

in ~ a ~ n c e  ( 1 9 8 2 )  and Luke (1 .982) .  

This location is near the eastern edge of a geologic 

transition between the Mississippian Plateau (east of the 

Cumberland River) and the 'northernmost extension of ,the Gulf 

Embayment (west of the Tennessee ~iver). 
-. 

Field Prscedure, Fieldwork at the Trail site was conducted 

. . in 1978',- -1980, and 1982'. The 1978 investigations were the most . 
P 

interisive and subsequent studies have not substantially alte~ed 

our understanding of the site. Thereforej only data recovered in 
d 

1978 will be considered in this study. The foll-owing information 

is derived from field notes and from J. Nance (personal . . 
D 

communication). 

h. 

The 1978 field procedures included an intensive surface 

collection of the site, as well as xcavation of eleven 2x2 

m test pits. Two surface collection were employed. 

First, an uncontrolled collection was made in which formed tools 

(i.e., cores, bifaces, hafted bifaces, hammerstones, etc.) were -- 
A 

recovered. Following this, a controlled surface collection 

strategy was employed in which all material thought to be of 

cultural origin was flagged. A datum was established and the 
\ 



. . 

distance cnd bearing to each artifact was recorded. Each 

artifact was then pAaced in a bag .with a- card recording its 

provenience. The large &=ntity of cultural material pohibiied 

the controlled collection 6f all of the surface material within 

the time alloted. In order to augment the sample and to 

determine the subsurface nature of the deposits, a series of 

test pits were excavated. ' 

Initially, four test units (A, B, C, and D) were excavated 
P 

near the north-south and east-w& limits of the sur'face 

concentrations of cultural material. Six additional units were 

subsequently excavated in the area between units A and B where 
C 

the surface concentration was most dense. Finally, an eleventh 
0 

unit was excavated in a grove of trees east of unit B to 

determine if the sit-e extended beyond the plowed field. All 

units were excavated in 10 cm arbitrary levels and the matrix 

was passed through a 1/4 inch mesh.,All material retained in the - 
"- 

screen was saved. The depth to which the cdtural material 
I 

extended varied from unit to unit, with the easternmost deposits 

being more shallow. Table 6 J b t s  :'hcdepth of cultural material 

- in each excavation unit. , 



t 
~ a 6 G  6. DEPTH OF CULTURAL MATERIAL AT-THE TRAIL SITE. 

1 ,. 
, 

Maximum Depth 
Belob Surface 

40 cm 
2 0  cm 
6 0  cm 
50  cm 
5 0  cm 
5 0  cm 
50  cm 
6 0  cm 
50  cm 
50  cm 
30  cm 

Archaeostratigraphy. A plowzone, consisting of brown sand, 

extends from the surface to c. 20 cm below the surface. 
- 

Underlying this is a zone of yellowish4xaun Sand which varies 
i from 10 cm to 20 cm in thickne&,a. pper border- of this zone 

a 

is irregular and has been greatly disturbed by plow furrows. The 

basai zone cbnsists of dark yellowish brown sand. In some 

sections, a thin (c. 5.0 cm thick) zone of brown nd separates 
L fl 

the basal zone from the light yellowish sand zone. 

e. Suitable material for radiocarbon dating has not been 
\ 

recovered from the Trail site. Much of the organic remains from 

the site occurs within the plowzone and the mixture of recent a~ 

material with earlier carbon through plowing is a definite 

p~ss~bility. Soil samples retrieved from a single test unit in 

1982 were water-screened through a series of 0.5 mm, 1.0 mm, and 
I 

5.6 mm mesh screens. The recovered fraction contains only a . 
small amount of carbonized' terial. Because of this small 

T 



- 

sample size and the possibility of contamination, no samples 
J 

have been submitted for radiocarbon assay. 

The age and cultural affiliation can, however, be inferred 

from an examination of the hafted .biface styles that are present . . 

- and from some of the other more well-formed artifacts. The 
I " 

estimated age of the hafted bifaces from the Trail site is 

presented in- Table 7. Many are represented by single 

individuals, making their identification somewhat tenuous. 

 everthe he less, several features of the distribution should be 
- 

noted. First, the great majority can be assigned to the late 

Middle Archaic Big Sandy type. Second, of the other named types, 

Kirk Stemmed, Rowan/Brewerton Eared, and Morrow ~ountain are the - 
most numerous. Kirk Stemmed forms hzive been found in Early 

Archaic situations at the Morrisroe site and in the Carolina 

Piedmont (Coe 1964). All of the ,specimens recovered from the 

Trail site are extremely *thin with markedly bevelled blades, 

suggesting that they were extensively reworked prior-to discard. 

The Morrow Mountain points do not exhibit such marked 

resharpening. Elsewhere, (e.g. Chapman 1977, 1979; Coe 1964) 

these points have been found in Middle Archaic associations. 

Although the Rowan/Brewerton Eared points were all found between 

_ 20 - 30 cm bdow the m a c e ,  their presence is consistent with 

a la~te Middle Archaic age for this assemblage. 
-%J 

Third, *the Quad/~eaver Lake and Cumberland forms are 
0 

generally believed to be of paleoL1ndian age (Rolingson and 

Schwartz 1966; Cambron and Hulse 1975). These, like the Kirk 



S i t e .  Table 7 .  Age o f H a f t e d  B i f a c e s  from the  T r a i l  

n k g  S a n d y  S l d c - N o t c h c d  
h t a n z a s  
Q u a d l B c n v c r  L a k c  
t l o r r o v  H o u n t n  l n  I 
C o p c n a  
C u I l f o r d  
S y k c s  
K l r k  S e r r n c c d .  
S t r o n g  s l i o u l c i c r c d ,  s t r n i ~ l i t  

s t c m m c d  
H c l n t  i r c  

I . a t c  A r c h n l c  
L n t c  A r c l ~ n i c  
r n l c o I n d  l n n  
t l f d d l c  A r c l ~ n l c  
L n t c  A r c l ~ n i c  
L n t c  A r c h n l c  
L n t c  A r c l i n t c  , 
c n r l y  H l d J l c  A r c h n i c  

I . n t c  A r c l i n i c  
L n c c  - A r c l ~ n i c  

Rowan 

S t r o n g  s l ~ o u l c l ~ r c c l .  c 5 p n n d L n ~  
s t c m m c d  7 

L n t c  A r c h a l c  *, B i g  S a n d y  S i d c - N o t c l ~ c d  

nlg s a n a y  S I J c - N n r c h e ~ l  

B I K  S a n d y  S l d e - N o t c h c d  

I . n t c  A r c l i . ~ l c  

L n c e  A r c l i a i c  

t l i d d l c  A r c l i n l c  J l o r r o v  H o u n t n l n  I 

Mor row H o u n t n l n  I 

Rowan 
K i r k  S c r r a c c d  
B i g  S a n d y  S i d c - N o t c h c J  

B i t  S a n d y  S i d c - N o t c l ~ c c l  

K l r k  S c r f n t c d  

R o w a n l f l r c v c r  t o n  E a r c d  

1 1 0  S a n d y  S i d c - N o t c l ~ c d  

1 , a t c  A r c l ~ n t c  
E n r l y  A r c h ~ l c  
1 , a t c  A r c l ~ n l c  

L n t e  A r c l l a l c  

E a r l y  A r t h a l c  

L n t c  A r c l i n i c  

L n t c  A r c l i a l c  

'a) 
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. . The initial test units were excavated in arbitrary 4 inch 

thick (,5.' 10 cm) levels- to a maximum depth of 12 inches ( c .  30 

cm) below the surface. Trowels were used to remove all matrix 

and the material was passed through a 1/8 i n ~ h  mesh. As it 

became apparent that the cultural material represented an 

unstratified deposit and that the use of a-fine-mesh screen did 

not significantly add to the recovery of artifacts,  rowels were 
'. 

abandoned in favour of shovels and a 1/4 in:h mesh replaced the' 

1/8 inch mesh. It was also found that c-ultural material did not 

extend below 12 inches below the surface. Therefor?, subsequent 
> 

units were not excavated below 8 inches beneath the sirface. 

Archaeostrat?graphy. A post-hole digger was used to, probe' 

the sediments below the base bf the excavation units. As a 

result of' the excavation and the probe, a profile extending to a 

depth of 22 inches below the surface has been desc-ribed: 

'Observations revealed the presence of an upper layer 
\ 

( 1 ;  4-6" in'depth) of brown clay-loam faintly 
di~~inguishable from a lighter brown cl-ay-loam below 6" 
(Layer 11). The darker color of the Layer I is no doubt 
a result of the appl4cation of modern fertilizers. The 
lighter Layer I 1  began to grade into a clay-sand mixt.ure 

-.. at 12-14" and finally gave way at 18-22" to the whitish 
sand-clay hardpan described above. As was mentioned ' 

earlier, artifacts'were restricted to Layer I and the 
top 2" of Layer 1 1 .  Due to the limited depth 
distribution of qaterials, no cultural stratigraphy was 
definahl'eJ(~gncej l976a: 27). 

B c 
It was suggested (~bnce 1976c: 25) that the white sand of Layer 

P 
I  I  I  represents an early post-Pleistocene stream-laid deposit. 

4 - 
The geomorphology of the site, howeveu has not been 'intensively ; 

investigated. 



%. NO material was recovered which could 

radiometric analysis. As a result, the age of 

be submitted for 

15Tr50 assemblage 

must be inferred from an analysis of the hafted biface styles 

that are present. Table 8 summarizes the hafted biface styles 

recovered from the site, their estimated age, and the number of \ .  \ 
each type 'that were recovered. The small number of hafted 

bifaces that were recovered and the allocation of only a single 
s 

individual to many categories indicates that this analysis 

shou-ld be regarded with some caukion. 

 he presence of a single Kirk Stemmed hafted bifaces is of 

interest. The presence of these early styles in a relatively 

late assemblage is enigmatic. Either "l5Tr5O .was occupied by 

Early Archaic groups, or later people were discarding early taol . 

forms at this site. As only one such hafted biface was found, 

the estimated age of the assemblage need not be affected. That 

is, the site may be assigned to the Late Archaic. 

Location - and Settinq. Site 15~r53 is situated east of Crooked 

Creek, approximately 8,000 ft. downstream from the Dead Beaver 

site (Figure 9). The confluence of ~ranklin Creek and Crooked 

Creek is c. 3,000 ft. downstream from the site. Much of the 

general locational information provided in the discussion of the 

Dead Beaver site is.applicable to 15Tr53. Other discussions of 

this site are provided in Nan (1972,. 1977). Nance (1972: 31) 9 
noted that a road bordering the eastern edge of the site and a 



B T a b l e  4 .  Age o f  H a f t e d  B i f a c e s  f r o m  1 5 T r 5 0 .  

Type 

K i r k  S t e m m e d  

B r e w e r t o n  C o r n e r - N o t c h e d  
9 

L a m o k a  

L e d b e ' t  t e r / P i c k w i c k  

M u l b e r r y  C r e e k / ~ d e n a  

S a v a n n a h  R i v e r  

F l i n t  C r e e k  

C o n t r a c t i n g  S t e m m e d  

T a b l e  9 ,  Age o f  H a f t e d  B i f a c e s  ' f r o m  

I S m i t h s o n i a / ~ e l v e d e r e  1- 

7 
A d e n a  - 2 

1 K a y s / B a r e  I s l a n d  1 

E s t i m a t e d  Ags 

E a r l y  A r c h a i c  

L a t e  A r c h a i c  

L a t e  A r c h a i c  

L a t e  ~ r c h a i c  

L a t e  A r c h a i c  

L a t e  A r c h a i c  

L a t e  A r c h a i c  

L a t e  A r c h a i c  

. 

l 5 T r 5 3 .  
0 

E s t i m a t e d  Age 

L a t e  A r c h a i c /  
E a r l y  W o o d l a n d  

L a t e  A r c h a i c  

L a t e  A r c h a i c '  



, 
J 

-house on the northern extremity have probably contri-buted to the 

partial destruction of the site. 
C 

Field Procedure.  hi material recovered from 15Tr53 was 
cbtained through an uncontrolled surface collection and the 

excavation of three test units in 1972. The surface material was 

scattered across the entire site area, and no spatial patterning 

could be discerned.-There is no detailed information available 

regarding the excavation units. . 
~rchaeostratiqraphy. The.stratigraphy at this site was 

aC '.' similar to that at the Dead Beaver site ( ~ a n o e  personal 

communication 

Age, No material was recovered for radiometric dating.'A 

small number of hafted bifaces were recovered and provide a 

means of estimating the age of the assemblage. Table 9 lists the 

types to which they were assigned-and tQe quantity of each type. 
Li 

7 

Although the low frequency of each type suggests that caution 

should be used in evaluating this assemblage, it is apparent' 

that they are Late Archaic. While Adena types are often 
b 

described as Early Woodland (e.g. ~a'mbron and Hulse 19751, 

Kneberg (1956: 26) and Faulkner and McCollough (1976) have 

suggested that they appeared during the Late Archaic in some, 
I 

areas of the Mid-South. 
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Summary. 15Tr56 is located near Crooked Creek in the uplands 
- - 

between the Cumberland and Tennessee rivers. A surface 

collection revealed that the ?Teal extent of the site was small 

and that the cultural ma-terial was not dense. Limited testing of 

the site increased the sample size of the artifacts. An analysis 

of the hafted bifqces that were found indicates that the 

assemblage is Late Archaic in age. 

The Bear Creek Ridge Site (40Sw74) -- 
* 

Location - and Settinq. The Bear creek Ridge site is situated on a 

high ridge north of Bear Creek in Stewart County, Tennessee 

(Figure 10). The channel of the Cumberland River formerly lay 

3/4 mile to the east, although inundation has brought the 

margins of Lake Barkley much closer. This ridge, at river.mile 

85 of the Cumberland River, is tri-lobate with.southern, 

northern, and central subareas. Cultural material was found 

scattered across all three lobes with no apparent spatial 
a P 

patterning. Othex references to the site are found in n n c e  

(1974, 1977). 

-fi 
This location,is at the extreme eastern edge of,tlie 

dissected uplands that separate the Cumberland and Tennessee 
, 

V River valleys. Unlike the other upland sites examined in this 

study (the Dead Beaver site, 15Tz53 and 15Tr56), the Bear Creek 

Ridge site is not near a stream, but rather is appraximately 80 
- 

ft. a 5 m e  the Bear Creek channel. 







Table 10. ESTIMATED AGE, OF HAFTED BIFACES FROM 4DSw74. 

Adena Late Archaic * b 

Matanza ( ? )  Late Archaic 
broad side-notched Late Archaic ( ? )  
deep corner-notched Late Archaic ( ? )  
Little Bear Creek Late Archaic 
undi,ff erent iaed weak 
shouldered, narrow 
straight stemmed Late ~rchaic ( ? !  
weak shouldered, . 
slightly flaring 
stemmed 

t 
Late Archaic 

tapered shoulder, f 

slightly expanding 
stem ~brly Woodland 

weak, tapered shoulder, ' 
straight base ~ b r l ~  Woodland 

weak, tapered shoulder, t 
straight stem, convex 
base Late ~rchaic 
weak shouldered, 
slightly expanded 
straight stem Late Archaic ( ? )  

weak shoulder,. narrow e 

and slightly expanded 
base  ate Arc>aic " 
strong shouldered, 
narrow straight stem Late Archaic 
Benton Stemmed Late Archaic* 
Kays Late Archaic 
Ledb6tter ( ?  Late Archaic 
weak shoulder, 
straight stem, 
straight base B Late Archaic ( ? )  

Carrolton Late Archaic. 
I 



Chapter Summary 

' . 
a 

All are Late Archa\<c in age. 
- J-\, 

i, B 

i 

This chapter has presented a description of each of the sites 

examined in this study.' The  orrisr roe site is a deeply 

stratified site on the north bank of the Tennessee River. The 

four components identified there include a sparse assemblage , 

associated with Kirk Stemmed points, a dense depositf of cultural 

material associated with Cypress Creek I 1  points, an3''a less 

dense assemblage with Eva I 1  and Morrow Mountain points, and 

another sparse assemblage which contains shallow side-notched 

points. Material from these components were analyzed in terms of 

20 cm arbitrary excavation levels. There appears to have been 

little commingling of material of different ages. The Trail 

site, on the south bank of the Cumberland River, is a single 

'component site of late Middle or early Late ~rchaic'a~e. The 
. %%* 

other sites (15Tr50, 15Tr53, 15Tr56 and 40Sw74) are.all single - 

component sites situated in the uplands between the two rivers. - 



CHAPTER VIII 

ANALYSIS OF LITHIC MATERIAL TYPES 

The varieties of lithic material from which stone tools were 
.L 

manufactured may provide important information regarding 

assemblage structure and technological organization. As was 

noted in the discussion of assemblage structure (Chapter 31, the 

forms in which the' raw material occurs and its suitability'for 

various tasks may condition the formal/functiqnal types of . 

artifacts and the types of debitage which were produced. In 

Chapter 4 it was suggested that technological systems might be - 
organized to conserve raw material, and that the amount of 

1 
conservation is jointly linked to the relative mobility of a 

group and'the availability of material which is suitable for 

tool manufacture. If the analysis of assemblage structure and 

technological organjzation is to be seen as indicative of 

mobility strategies, it must first be shown that, differences-in 

the Jstructure and organization are not the result of viriations 

in the use of different raw materials. 

An analysis of lithic material- types present in an 

assemblage may provide a means of estimating the mobility of the 

hunting-gathering group who deposited that assemblage. I f  

assemblages contain debitage and finished tools made from 

material derived from distant sources, a high degree of mobility 

is implied. This may be true even i f  the locally available 

material is of high quality, since as a group establishes itself 

at a site it will use, resharpen and discard items manufactured 
I 
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/ \ 

undertaken only ..- for the'chipped stone artifac-ts and the 
/ 

+ .  / 

associa-ted debris. In, addition, items whose chert type could~not 
/ 1 

be confidently typed -kusually because they were too small for L' 
accdrate diagnosis or had been subjected to substantial- 

annealment) were 6ot included in this analysis. These fragments \- 

\ 

+- added to the- total counts an8 weights of the saqples, thereby ,> 
a 

reducing the proportion of'each assemblage comprised of 

identifiable chert types. The inclusion of small, unidentifi=b-?e -- 
fragments does not, however, contribute to our u7&6rstanding ,of 

I 
prehistoric patterns of chert use. 

A major consideration in examining patterns of; pfehistoric 

exploita~tion of lithic resources is the amount'& material that 

was transported. It is important, however, that this quantity be 

measured in terms that are most likely to have been relevant to 

the pedestrian hunter-gathe~ers who transported the materiak., 

Counts of items, while providing a straightforward assessment of 

the amount of material, may be misleading as it fails to account 

for the size of the items. Weight may provide a more accurate 

- means of determining the importacce of material since it i 
%- ,7-? 

measure of the burden that would have been incurred on the i 
I 

individuals who transported the materials from the sources. \ 
\ .  

Recently, Bouey ( 1 9 8 3 )  suggested that weight may not reflect ' x  

changes in reduction processes and is particularly misleading 

when more than one type of raw materiai, each with different 

- -- specific gravities, is included in analysis. He proposed that 

volume is a better index.' His concerns are primarily directed 
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Spearman rank-Grder Table 14. correlation coeffecients of weights 
types. 
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Assemblage 
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' . from site 15~r50, 'for example, the second most common chert type ' . 
; (by,number of items), is. Fort Payne; lower St.~ouis/Salem chert 

' is only fourth in "abundance. .In addition, the grouping of items 
in this'"othern category may result in that class containing the 

vast majority of ' items, either by total weight or by total 
, 

2 - 
numbers. Thus, this portrayal does not necessarily accurately 

reflect the first, second, and third most abundant chert types. 

In spite of these qualifications, some interesting patterns 

emerge from an analysis of the distribution of assemblages in 

these figures. The plot of the proportion of number of items of' 

each chert type present in each sample is shown in Figure 1 1 .  

The Trail site and shtes 15TR50, 15Tr53, 15Tr56 and 40Sw7,4 

comprise a group characterized by large proportions of upper St. 

Louis chert and moderate-to-low proportions of lower St. 

~ouis/Salem and "other" cherts. All but the lowermost samples - 
from the   orris roe site exhibit moderate-to-high proportions of 

lower St. ~ouis:/~alem cherts and lesser amounts of upper St. 
J' 

Louis and "other" chert types. The lowest levels of this site 

(assemblages I and J )  contain more items .of upper St. Louis 
%. 

chert than other samples from that site. The large proportion of 

'other" cherts in the sample from assemblage I reflects the 

relatively large number of items made of Fort Payne chert. 

The distribution' of the weight of chert types in these 

samples presents less cohesive clusters (Figure 12). However, a 

similar pattern emerges. Once again, the Trail site, 15Tr50, 

15~r53, 15Tr56 and 40Sw74 comprise a cluster defined by large 



proportions of upper St. Louis chert andomoderate-to-low 

proportions of lower St. Louis/Salem and "otherw varieties. The 

lower levels of the Morrisroe site (assemblages H to J) form a 

second group with-moderate amounts of all three chhrt types. The 
i 

middle levels of the Morrisroe site (asseml@ages E to G) exhibit - 
. high proportions of lower St. Louis/Salem andmodeiate amounts 

of other types. The upper part of the Morrisroe site (assemblage 

D) is dominated by lower St.Louis/Salem; moderate amounts of 

"other" types and relatively small amounts of upper St. Louis 

chert are present. 

v 
Cartex g p e  and Assemblages 

..+ 
When deriving a model of lithic resource utilizati~n, it is 

beneficial to identify specific quarry locations as well as the 

geological origin of the resources. Such analysis, directed 
h 

'toward accurately determining patterns of lithic utilization, 

may best be achieved through trace element analysis and a 

variety of other physical techniques. As Leudtke (1976, 1979) 

- noted, however, the rqnge of variation within source localities 

makes it difficult to interpret the results of such analyses. 

Althaugh similar studies have been initiated in the lower 

cumber land/ Tennessee drainage  an=&' 1984 )  , conclusive results 

are yet not. a~ailable. 
0 

One .means.of providing a profile of local chert use that is 

more- detailed than the comparison o~f chert types is to examine 

the type? of cortex present on the sampled specimens. This 



analysis is directed toward determining if material from stream Y 

deposits was selected in preference to the material which ,/ - 

- 
---' 

*occurred in t W  alluvium or which outcropped. 

The specimens included in this analysis were drawn from the 
% .  

sample of cortical •’rakes identified in the analysis of chert 

types present in the assemblages. Two types df cortex were 
, 

identified: weathered and water-rolled'. The former is i. dicative r 
of sources in bedrock outcrops or as pi s which have eroded 

-+ 

% 

I - -  
into the alluvium.,Water-rolled cortices reflect stream or river 

borne depdsi ts. % - + 

The types of cherts represented in the sample of cortical 
9 

flakes are presented in Table,l7. The variety of cherts present' 

in this sample is a reduction from those represented in the 

i tbzal samples (see Table 11). Samples fromlsites 15Tr53 and 

15Tr56 are dominated by a single variety, while only three types 

of chert were identified among the cortical flakes from site - r 

40Sw74. Five Varieties (upper St. ~ o u i s ,  lower St. ~ouis/~alem, 

~ o r t  Payn,e, Warsaw, and Continental Deposits) are most~common, 

being present i n  all but five assemblages. I n  gen-eral, the chert 

types which were of minor importance in the various assemblages 

are also poorly represented by cortical flakes. 

The proportion of each chert type represented by eit,her 

weathered or water-rolled cortex in each sample is portrayed 
'* 

graphically in Figure 13. Before proceeding with an analysis of 

this data, it is important to note the small sizes of the 
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samples. Although some types of chert are well represented (e.6. 

n-224, upper St. Louis from the Trail site), in most cases - . A" 

1 relatively few pieces have.been included. In many instances only 

a singLe cortical flake of a given chert type was identified in 

the entire sample. This greatly limits the inferences that can 

be drawn from the observed patterns and indicates that any 

resblt will be more suggestive than definite. 
P 

An examination of ~igure 13 indicates that, in general, 

weathere& cortex is more common than water-rolled cortex. In 

those instances where only a few chert types are present (e.g. 

assemblages from 15Tr53, 15Tr56 and 40Sw74) weathered cortex is 
-- 

either the only, or by far the predomingnt exterior surface 

present. In the other samples, the pattern is more complex as 

-the cortex type often varies with the chert type. Upper St. 

Louis chert is predominantly represented by weathered cortex in 

assemblages from 15Tr50 and the Trail site. Water-rolled cortex 

occurs more often on the chert in Morrisroe assemblages D, H, 

and I. In the remaining samples (Morrisroe assemblages E, F, G, 

and J) there are approximately equal proportions of upper St. 

Louis chert with weathered and water-rolled cortices. Specimens 

of lower St. ~ouis/Salem cherts exhibit primarily weatbered 

cortex in all but two samples. Items from 15Tr50 has equal 
G, * 

proportions of weathered cortex and water-rolled cortex. 

All of the samples which included Fort Payne chert exhibit a -- 
dominance of weathered cortex on that chert type. Warsaw chert 

reflects a different pattern in which watet-rolled cortex is 
> 

i -. . 



\ 

more prevalent in all but three samples. Weathered cortex is 

predominant in the sample* from 15Tr50, and all of the Warsaw 

chert from 40Sw74 exhibits weathered cortex. CorticaZ flakes of 

st . ~ e n e v i e v e / ~ r e d o h i ~ e r t  occur only in the samples from level 

4 of the Morrisroe site. The weight of the sample is dominated 

by weathered cortex although the number of specimens with 

water-rolled cortex is equal to that. with weathered exteriors. 

Unidentified conglomerate pieces are present in four 

assemblages: Trail site a.nd  orrisr roe assemblages G I  HI and I. 

All of the pieces from the Trail site exhibit a weathered 
L 

cortex, while all of those from level" 5 of the ~orrisi%e site 

have water-worn exteriors. The samples from assemblages H and I ,  

at the Morrisroe site exhibit more equal proportions - of the two 

cortex types. Continental Deposits are almost exclusively 

represented by pieces with water-worn cortices. This cortex type 
t 

ts'one of the defining features of this chert type and does not . 

necessarily reflect the immediate source from which these pieces 

were obtained. 

Chert Types - and Artifact Types 

This aspect of the analysis is concerned with determining if. 

some lithic materials were selected for the manufacture of 

specific tool types. As an alternative to such selection, the 

occurrence of lithic types in various artifact categories may 

reflect the general profile of lithic utilization in each 

sample. The former situation implies some degree of selectivity 



in the use of available stone, and a concomittant amount of 

planning to acquire suitable materials. If no selectivity is 

involved, then the use of lithic material may be considered to 

have been more expedient'. 
->  
& 

In compiling the data for this analgsis, the chert type and 

artifact class of each specimen were cross-tabulated. The , I 

resulting matrix included many cells which had low frequencies k 

or which were empty. In order to reduce the computational 

problems resulting from the presence of many empty cells, the 
9 

artifact types were grouped into three general categories. 

Bifacial-artifacts include bifaces, hafted bifaces, drills and 

reworked, hafted bifaces. Unifacial artifacts comprise steeply 
3 

retouched flakes, notches, gravers, perforators, and retouched 

flakes. The debitage category contains cortical flakes, 

secondary flakes, biface thinning flakes, microblades, cores, 

bipolar flakes and split pebbles, and angular fragments. The 

first two categories may reflect different activities. Bifacial 

toois may have been used for cutting (as knives) and piercing 

(hafted bifaces and drills), while unifacial artifacts may have 

been used for scraping and slicing (steeply retouched flakes, 

retouched flakes) as well as piercing (perforators). More 

importantly, the manufacture of bifacial artifacts requires more 

control in the removal of flakes and therefore demands a more 

tractable raw material d e  expected that the frequency of 



Bifacial Artifacts. The tabulation of bifacial artifacts 

manufactured from various chert materials is presented in Table 

. i 8 .  The ran%-order of the lithic varieties in each assemblage is 
- 

provided in Table 19. This table can be compared with Table 13, 

the rank-order of the lithic materials in each sample, not 

separated by artifact type. Spearman rank-order correlations 

were calculated for each sample to determjne if the use of 

lithic material in the manufacture of bifacial artilacts differs 

significantly from the general use of lithic materials. As Table . 

2 0  indicates, there is no significant difference between the two 

.sets of data. The selection of material for the manufacture of 

bifac'ial artifacts is not different from the general pattern of 

chert use in each sample. 

- Unifacial Artifacts, Table 21 presents the number bi 
. I---- 

u n i f = c ~ c t s  mknufactured from various chert types. The"-\ 
i 

rank-orders are presented in Table 22 .  Again, this table can be . i 

compared with the generalirank-order of cherts in each sample , / 
, 

/' 

(Table 1 3 ) .  The results of Spearman rank-order correlations 4f 
/ 

the overall pattern of chert use and the pattern exhibited by 
7 

unifacial artifacts is presented in Table 23. It is appArent 
. - / - - * -  - - 

that there are no significant dT•’feren'ces between the ge'neral 

patterns and the patterns exhibited by unifacial tools. 

Debitage. The number of items classified as debitage in each 

b and 25. sample are cross-tabulated by chert type in Tables 

The former presents the frequency and the latter provides the P 
rank-order of these counts. These Yanks were compared to the 
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~amms' Till 

Continental . ' 

Deposits 4 

Unidentified 4 

Conglomerate 

Kinkaid 

Degonia 

Ste. ~enevieve/ 
Fredonia 

Warsaw 

Fort Payne c u r n d ~ v  
4 

lower St. .Lou s /  ,a 4 LN 4 u t, N Salem 

upper 
St. Louis 



T a m s  Till 

Continental 
Deposits 

Unidentified 
Conglomerate 

Kinkaid 

Degonia 

Tuscaloosa 

Ste. Genevieve/ 
Fredonia 

War saw 

Fort Payne 

lower St. Louis/ 
Salem 

upper 
St. Louis 



Tamms Till 

Continental 
Deposits 

Unidentified 
Conglomerate 

Kinkaid 

- Degonia 

Tuscaloosa ~g 

St e . ~ e n e v  ieve / 
Fredonia 

Warsaw 

Fort PayPie u m m m m  

' t 
e' 

lower St. ~ o u i s /  
Salem y - r w m w  

upper 
St. Louis 



Table 20. Spearman rank-order c o r r e l a t i o n  coe f f ec i en t s  of 
b i f a c i a l  a r t i f a c t s  and t o t a l  assemblage. . 

ASSEMBLAGE 

\ 

Morrisroe Assemblage D 0.873 0.01 

~ o r r i i r o e  Assemblage E - 0.860 0.01 

Morrisroe Assemb-lage F 0.869 0.01 

Morrisroe Assemblage G 0.929 . 0.01 

Morrisroe Assemblage H 0.818 0.01 

Morrisroe Assemblage I 0.786 0.01 

Morrisroe Assemblage J 0.772 0.01 

T r a i l  s i t e  . 0.896 . 0.01 



Tarnms T i l l  

Cont inenta l  
Deposi t s  

~ n i d e n t  i f  i e d  
Conglomerate 

Degonia 

Tuscaloosa 

Warsaw 

F o r t  Payne 

lower S t .  ~ o u i s j  
Salem 

upper 
S t .  Louis 

Ste .  ~ e n e v i e v e /  
Fredonia 

0) a a a  a a a  
bD M M M M a 

a%' a)", a *  a", a *  a m  a a  



Tamms Till 

Cont inent a1 
Deposits 

Unidentified 
Conglomerate 

Degonia 

Tuscaloosa 

Ste. Genevieve/ 
Fredonia 

Warsaw 

Fort Payne 

lower St. Louis/ 
Salem 

Y 

upper 
St. Louis 



.Tamms T i l l  

Con t inen ta l  
Deposi t s  

Uniden t i f i ed  
Conglomerate 

m 

3 -. 
Degonia 

u .  
k F 

PB + Tuscaloosa 

S t  e . ~ e n e v i e v e /  
Fredonia '  

War saw 

F o r t  Payne 

lower S t ,  ~ o u i s /  
Salem 

UP P e r  
S t .  Louis  



Tamms T i l l  

C o n t i n e n t a l  
Depos i t s  

U n i d e n t i f i e d  
conglomera ted ,  

.. . 

Kinkaid " 

Degonia 

S t e .  Genevieve/  
Fredonia  

War saw 

F o r t  Payne 

lower S t .  L o u i s /  
Salem 

upper  
S t .  Louis  



Table 23, Spearman rank-order correlation coeffecients of 
unifacial artifacts and total assemblage, 

F 

', 

ASSEMBLAGE 

/ 

Morrisroe Assemblage E 0.876 0.01 

Morrisroe Ass~mblage F 0.876 0.01 

Morrisroe ~ s s e m b l a g g  G 

Morrisroe Assemblage H 

M o ~ r i s ~  Assemblage J 0.936 0.01 

Trail site 



Tamms T i l l  

Cont inenta l  
~ e ~ o s i  t s 

\ .  

Un iden t  i f  i ed  
Conglomerate 

3 Kinkaid 

Tuscaloosa 

Ste .  Genevieve/ 
Fredonia 

Warsaw 

Fo r t  Payne 

lower S t .  Louis/ 
Salem 

UP P e r 
S t .  Louis 



~ a k s  T i l l  

C o n t i n e n t a l  
D e p o s i t s  

r-'/ - 
Conglomerate 

Kinkaid 

Degonia 

Tusca loosa  

S t e .  Genevieve/  
F redon ia  ' 

War saw 

F o r t  Payne 

+7 lower S t .  Lou i s /  

Salem 

upper  
S t .  Louis  



Tamms T i l l  

R 

C o n t i n e n t a l  
Depos i t s  

U n i d e n t i f i e d  
Conglomerates 

Degonia 

S t e .  ~ e n e v i e v e /  
F redon ia  

War saw 

F o r t  Payne 

lower S t .  Lou i s /  
~ a i e m  

UP Per  
S t .  Louis  

LLJ 



Tamms T i l l  

C o n t i n e n t a l  
D e p o s i t s  

U n i d e n t i f i e d  
Conglomerate 

De goni  a  

Tusca loosa  

S t e  . ~ e n e v i e v e /  
~ r e d o n i a  

Warsaw 

F o r t  Payne 

lower S t .  Lou i s /  
Salem 

upper  
S t .  Louis  



r
l

m
a

,
-

r
l

a
 

h
a

w
 

B
a

a
 

b
 

aJ 
a

w
m

 
-C

 

a
 

> m
 

.r
l 

rn 
. rl m

 
h

 
4
 

a
 

C
 
a
 

tn 
. rl C C

, 

C
 

. rl 
a
 

aJ 
-
r
l
 

w
 

.r
l 

c, 
C

 
aJ 
a

 
.r

l 

r-i 
a
 

.r
l 
k
 

aJ 
C
,
 

a, 
C
 

t: 
W

 
0

 

c, 
tn 
0
 

E: 



- 

-- Table 26 .  Spearman rank-order c o r r e l a t i o n ~ c o e f f e c i e n t s  of 
debitage and total assemblage. 

ASSEMBLAGE 

Morrisroe Assemblage D 0.991 

-\ 

Morrisroe A s s e w a g e  E 0.982 
'\ * 

Morr isroe AS semblage> 0.991 

Morrisroe Assemblage G 1 .OOO 

Morrisroe Assemblage H 
l*Ooo L 

Morrisroe Assemblage I 0.971 

~o=risroe Assemblage J 0.971 

Trail site , 0.738 



geologic quadrangle maps 'available-for the area. The 

distribution of these quadrangles is presented in Figure 14. The 

regional distribution of chert-bearing geologic units has been 

discusshd previously by Gatus (1979) and Nance (1980, 1984). The 

present'discussion incorporates their results with ,my own 

analysis. 

The presence/absence of selected chert-beaqi"ng formations on 

various geologic quadrangles is summarized in Table.27. The 
," 

- 
ge&ogic.units do not include all such units present on each 

map, but rather are those units whose cherts have been 

= identified (in the archaeological assemblages (see Table 1 1  1. 
0 - 

-Several points are important regarding the distribution. First, 

the Smithland and Burna quadrangle contain the greatest variety 

of chert-bearing deposits. The-area contained by these maps 

includes the lowermost reaches of the Cumberland River and its . .. I 

confluence with the Ohio River (~igure 14). Second, the 
b 

northernmost aregs (i-.e., those areas--included on the Golconda, ' 

Lola, Salem, Smithland, Burna, Dycusburg, Fredonia,,. and Little 

Cypress maps) present a different profile of cheft types than 

the other map-areas. While Menard, Degonia, Clore, ~ i e n n a  and 

Kinkaid deposits frequently occur in the former areas, they are 

absent from the more southerly areas. 

Third, Continental Deposits occur primarily in map;hreas 

west of the Tennessee River. The Smithland, Burna and Dycusburg 

quadrangles are exceptions, lyin,g north and east of the 

Tennessee River and containing Continental Deposits. Fourth, 



Figure 14. Geologic quadrangles % in the study area. 
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Cont inen ta l  
Deposi ts  

Kinka id, 

0 

Degonia . 

Tuscaloosa 

Ste .  Genevieve1 
Fredonia 

War saw 

F o r t  Payne 

lower S t .  Louis] 
Salem 

upper 
S t .  Louis 

X X X X X X X X X X  

- - 
X X X X X X X  X X 

3 
X X X X X X X X  X X 



Cont inen ta l  
Deposi t s  

Kinkaid 

Degonia 

. Tuscaloosa 

Ste .  ~ e n e v i e v e /  
Fredonia 

Warsaw 

F o r t   ape 

lower S t .  ~ o u i s /  
Sa 1 em 

upper 
S t .  Louis  ' 



J - 

upper St. ~ o u i s ,  lower St. Louis, Wassaw, and Fort Payne 

formations are present on 50 per cent ( 1 2  of 2 4 )  of the geologic * 

quadrangles examih&d. ~her't from these format ions are among 
-- - those which occur most frequently in the archaeological 

assemblages. An examination of the distribution of upper St. 

Louis and lower St. Louis/Salem-.(generally the Eirst and second 
' I 

most abundant chert types in the archaeological samples) reveals 

that they are present on 66.67-p~p~c-eflt ( 16 of 24) of the 
'. 

map-areas. 

A comparison of the distribution of locally available chert 

 able 27) with the presence/absence of chert types in the 

archaeological assemblages (Table 1 1 )  'does not reveal any 

significant trends. Those chert types found primarily in the 
+- 

L 

northern part of the study area (e.g. Degonia and  inka aid) are 

found at sites further south (i.e., 15Tr53). Similarly, while 

Continental Deposits generally occur west of the Tennessee 

River, items made of this materiaroccur at the Trail site and 

at sites 15Tr50 and 40Sw74, all of which are on the Cumberland 

River side of the divide. It is apparent that cherts occurring 

in the archaeological assemblages reflect items procured from 

throughout the study area and that this pattern was maintained 

during the entire time period examined in this study. 

Gatus (1979) has also assessed the forms in which various 

cherts weFe available to the prehistoric occupants of the area. 

The discussion is necessarily limited as substantial 

environmental alteration has occurred since Archaic times. Most 



notablb, the construction of the Kentucky pnd Barkley Dams has 

raised wateJ levels, submerging many gravel bars. River - - channel * 

- - L 
maintenance by the Army Corps of Engineers ha; undoubtedly led 

to the dredging of other barsqand shoals. Nevertheless, a 

comparison between the potential cortex types and those found in 
- 4 

the archaeological samples will permit a refinement of the model 

of chert procurement. 

' The forms in which various chert types occur are summarized 

in Table 28. Weathered gurfacq may be expected on specimens 

obtained from bedrock outcrops or from the ~esiduum. Gravel 
0 

deposits will have a water-rolled cortex. Table 29  presents the 

cortex types possible for each of the chert types, and Figure 13 

summarizes the cortex types found in the archaeological samples. 

No cortical . flakes were made from either Degonia or Kinkaid . 

chert. Interestingly', while Gatus ( 1979 :  3 3 )  sug'gested that 

Tuscaloosa chert ~ o u l d  be available on exposed hilltops, the 

archaeological examples exhibit only water-rolled cortex. In 

general, weathered cortices were found to be more common than 

water-rolled surfaces. This suggests that items occurring in the 

residuum or as bedrock outcrops were utilized more frequently 

than stred; deposits. Warsaw chert is an exception to this 
-" ', < 1 ' k  

pattern, with water-rolled surfaces being more common. 



4 

Table 28, Cor,tex types of chert in the study area. 

C 

Chert Type Weathered Wat er-Rolled 

x ( ? >  upper St. Louis x 

lower St. Louis[Sale, x x 
t 

Fort Payne 

Warsaw 
3 ,, 

Ste. Genevieve/Fredonia 

, Tuscaloosa x 

Degonia x 

Kinkaid 

\ 
Continental geposits 



* 

Table  29. Occurrence c;f c h e r t  types  ( a f t e r  Gatus 1979).  

. c Chert Type cur rence  

upper St'. Louis  occurs  i n  residuum and probably  a s  bedrock 
ou tc rops  and s t r eam g r a v e l s  

P 

probably a v a i a b l e  i n  residuum and i n  
streapl g r a v e l s  - 

lower S t .  ~ o u i s /  
SaJ. em 

r e s t r i c t e d  t o  Land Between t h e  Lakes a r e a  and 
t h e  ~ e f i n e s s e e  River ;  common i n  residuum and 
probably t h e  s t ream g r a v e l s  a s  w e l l  

For t  Payne 

War saw 
J 

most coupon h e a r  r i v e r s  where downcut t ing  has  
exposed t h e  d e p o s i t s ;  a v a i l a b l e  i n  o u t c r o p s ,  
residuum and s t ream g r a v e l s  

on ly  known source  i s  a  cave  o u t c r o p  a t  t h e  
Cox s i t e  

probably exposed on h i l l t o p s  by e r o s i o n  o r  
denudation 

Ste .  ~ e n e v i e v e /  
Fredonia 

Tuscaloosa 

probably a c c e s s i b l e  i n  residuum and s t r eam 
g r a v e l s  

Degonia 
- - 

occurs  a s  bedrock o u t c r o p s  

a v a i l a b l e  on h i l l t o p s  where e r o s i o n  exposes 
d e p o s i t s  



Chapter Summary 

The analysis of raw material use Goes not provide any clear 

indication of the relative mobility of the various groups. 

Geologic maps indicate that thg material in each'assemblage 

occurs throughout the entire study area,' suggesting similar 

scales of mobility throughout all of the time periods 

encompassed by this study. Unfortunately, specific source 

localities have not been identified. Such data are necessary for 

more precise estimatesbof mobility. 



CHAPTER IX 

ANALYSIS OF ASSEMBLAGE STRUCTURES 

In this dissertation, the gtructure of an archaeological 

assemblage has been defined as the variety of items present, 

their relative abundance, and their pattern of covariation. In 

Chapter 5 it was suggested that factors affecting assemblage 

structures include: the range of activities undertaken at'a 

site.; the duration of occupation; the size of the group 

occupying a si>te; technological variations; and the use of 

different types of lithic materials. It was demonstrated in 

Chapter 8 that the pattern of chert use y a S ~ f i a r  in each 
/ '- F' - 

assemblage and, therefore, the differences between assemblage 

structures cannot be attributed to the use of different 

varieties of lithic material. 

This chapter is concerned with providing a description and 

analysis of the structure of each of the archaeolgical 

assemblages examined in this study. The analysis of these 

structures will aid in determining if the differences,between 

assemblages result from different technological structures, or 
J 

i f  they relate to variations in activities, group size, or 

' length of occupation. If the differences between assemblages are 

due t<these latter factors, then they may be interpretted in 

light of the models of mobility strategies. 



Expectations 

Three sources of variation in assemblage structure can be 

identified: differences in technological structures; differences 

related to the nature of site occupation; and differences 

resulting from sampling error. The source of differences between 

assemblage structures may be expedted to result in distinctive 

patternings of those structures. That is, assemblage structures - ., 
which result from different technological structures will be 

4 
different from one another in ways which are distinctive from 

-9a 
assemblage structures resulting from variations related to 

duration of occupation or Group size. This section outline the "i 
differences which are expected to result from each of these' 

sources of variation. The results of the analysis can be 

interpreted in light of these expectations. 

First, it is expected that if technological structure is a 

significant source of differences between assemblage structures, 

then the assemblages will contain complementary sets of tools 

and debitage. The examination of tool types implies assumptions 

regarding the functional equivalency of some artifact types. 

Differences between assemblages are not considered to be 

indicative of different activities, but rather result from . 

different ways of making tools which would be used for similar 

purposes. The inclusion of debitage in the analysis may serve to 

strengthen such an interpretation. Assemblages with distinctive 

types of debitage would have resulted from different 

technological structures. Where debitage is similar, it is 
- 



assumed that differences in technological structure were not 

important in the formation of the assemblage structure. 
! Lq  v 

Second, it is expecteda*that the structure of assemblages .. 
1. 

will vary along a continuum from very stable residential bases. 

to less- stable residential bases to bas% camps. Residential 

bases, whether they were more or less stable, will be 

identifiable by assemblages'which contain the widest variety of . 

items and will not exhibit special associations of certain 
., 

types. Differences resulting from variations in stability and 

group size will be expressed in the variety of items present; 

stable residential bases will have a relatively greater variety + 

of items. Base camps can be expected to differ from residential . 
basesA-by virtue of generally impoverished assemblages which ., , 

contain distinctive associations of some tool types. These 

special associations are expected to reflect* the nature oi' the 

foraging group's activities. 

*r 

Third, assemblage structure may vary as a result of sampling 

bias. The recovery of archaeological data may result in the 

sampling of areas of sites which do not include equivalent 

activity areas. This problem is especially important in Cases 

d where sites have an internal spatial structure with regard to 

the distribution of tools and debitage. Assemblages which 
. A  

'4 

indicate that sites are quite different may, in fact, reflect 

sampling biases of sites which are very similar; In addition, it 

is expected that a greater number of artifact types,will be 

identified in assemblages which have larger numbers of items. 



*< - 
This phenomenon of co13ectorts curves (Pielou 1975) has been 

widely noted in ecology and paleontology. The interpretation of 

these curves, when applied to archaeological data, is not 

straightforward, since the variety of" items produced is 

influenced by a range of cultural factors. Such curves, 

therefore,-a_re not directly related to the total number of items i 
in an assemblage. The problems imposed by sampling vagaries will .' 

/-- 

be included in a discussion of specific results of the analyses. 

Analysis - of Assemblage Structure 

The presence and absence of each artifact type in each 

assemblage is presented in Table 30 while Appendix D presents 

: the-number of items in each class. Many classes do not appear to 

vary in their occurrence,in various assemblages. Furthermore, 

the variation which" is present appears to be minor. This 

suggests that similar types of' activities were responsible for 

the formation o,f each assemblage. It remains to be shown, 

'however, whether or not there is significant variation in the 

prevalence with which various classes occur. The following 

comparison of the assemblages using principal components 

analysis was undertaken in an effort to determine similarities 

and differences between akssemblages by considering, 

simultaneously; the entire composition of the assemblages. Two 

such analyses were undertaken: one includes all lithic material; 
d 

wi the other considers only the chipped stone tools and debitage. 

These complementary analyses examine the effects ,of including 
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, some artifact classes (groundstone and "pecked and battered b 

. stone) which have only a very limited distfibution among the 
- 

assemblages. 

~rinci'pql components analysis is a multivariate statistical 
' . 

technique concerned with defining - the major components which 

account for the variance amongst a set of variables. These 
-. 

fackors are then ordered "in terms of the amount of variance 

they define. The last factors accounting for trivia4 variance 

are then ignored in subsequent analysis" (Ruvel 1970: 1 1 2 ) .  
* . % 

Although the principles are'similar, factQr. plysis and '+ 
4 %  . 

components analysis differ in t ~ e i r  underlying 

assumptions dnd therefore require different - inte>pretations. 

Factor analysri's assumes that the variance .b;twe=n variables 
- 

arises from common and specific sources; Variances which are 

common are those which are shared with'other variables,'while 

specific variances are unique to a particular variable. Thus, 
? 

factor analysis requires an,implicit model of covariance of the 

variables in the data set. The goal of factor analysis is to . 

isol-ate the important factors aS defined by the covariance. 

, Principal components analysis requires no assumptions 

regardin2 common apd unique sources of variance. Rather, "The 
e - 

1. 
.data are taken as given and the d i ~ s i o n s  of space defining 

these data arevdeterinined" -. (~ummel 1970: 1 1 2 ) .  There is no need 

to propose models concerning how some variables may covary with 

other variables. In the present study, this means tha't it is not 

necessary to suggest (or determine) which types of artirfacts are 
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analysis.-It is apparent from these that six components Are 

required to adequately account for the variance when all of the 

lithic material is included, while five components account far 

variances when only chipped stone artifacts are considered. 

%Y 

Once the initial principal components analyses were 

combleted, the resulting axes were orthogonally rotated using a 

varimax rotation (Rummel 1970:- 391-3931, In an unrotated 

principal cGmponents analysis, the first component will be a 
-. 

general one, describing variance amongst a large number of 

variables. When components are rotated, emphasis is shifted from 

components which maximize the total variance to components which 

delineate separ,ate groups of highly covarying variables (~ummel 

1970: 377). According to Rummel (1970': 376-380), rotation 

enables one to define the simple structure of a data matrix, 

thereby permitting a substantively more interesting 

interpretation of the principal components analysis. Axes 

rotation is also more parsimonious, since fewer rotated 

components are required to de.•’ine a matrix. The following 

- discussion presents the results of the rotated principal 

components analysis. 

Chi p p e d  S t  o n e  A s s e m b l  a g e s  i 

The results of the rotated principal components analysi~~of 

chipped stone assemblages are presented in Table 31. This table 

presents the cumulative proportion of variance accounted for by 

each successive component and indicates the eigenvalues of each 

c@=--$$@riable in the definition of each component. Only three rotated 
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components describe the various assemblages. Such an examination 

will enable a substantive discussion of the similarities apd 

differences between assemblages. The component loadings for each 
t 

assemblage are presented in Table 32. 

6, 

~o.rrisroe"~ssemblage 8. This assemblage is characterized by 

large, but negative values for Components l'and 2 and a high, 

positive loading for Componeht 3. This suggests that lithic 

reduction was unimportant and that the lgeneral range of 

activities was limited. The manufacture-, use and discard of 

bifaces, hafted bifaces and reworked hafted bifaces was 

* apparently unimpwtant. On the other hand, the activities 

represented by the association of items in Component 3 were 

important. The restricted range of activities s;ggests that the 

assemblage represents a short. term occupation. 

Morrisroe Assemblaqe - B. This assemblage is characterized by 

a large negative value for Component 1 and a moderately negative 

value for the other components. These values suggest that all 

activities were limited and that the assemblage is defined by a 

general underrepresentation of .all categories of artifacts. This % e 

apparent restricted range of activities suggests that the 
(2 

assemblage was formed as the result of short term occupation. 

b 
3 

Morrisroe Assembla~e 7 C. This assemblage, as with the 

. previous one, is defined by negative values for ah4 of the 
* ,  

comp6nents. Again, this suggests that the assemblage resulted 

from a very limited range of activities, perhaps during a short 



Table 32. Assemblage loadings on rotated components, chipped stone 
- assemblages. 

Assemblage ponent I cornponeit I1 Component I11 

Morrisroe 
Assemblage 8--- -0.98 -.054 M . 9 6  

Morr isroe 
Assemblage B -0.66 -0.39 -0:22 

Morrisroe 
Assemblage C I -0.64 

Morrisroe 
Assemblage D ' -0.51 -0.67 +1.01 

Morrisroe 
. Assemblage E 

Morr ishoe 
Assemblage F 

Morrisroe 
Assemblage G 

Morrisroe 
Assemblage H 

Morrisroe 
Assemblage I 

 orrisr roe- 
Assemblage J , 44.13 

Trail site +1.25 
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loading on Component 2 may be artificially in'flated. The high 
B 

9 value'for Components 1 and 3, however,"are probably acc rate. 

The Trail site assemblage may have resulted from a relatively 

stable occup ion. and the performance .of some specialized 

acLivities. - 

15Tr50, This assemblage exhibi mode ate to low loadings on 
I \ 

Components 1 and 2 and'a large neg ve loading on Component 3. 

This suggests a relatively homogene~us assemblage in which , '  

neither lit-hic reddctjon npr activities resulting in hafted . 
i . .  

bifa?e discard werz important. The large negative loading on 

3 - Component 3 indicates that actiyities related to this component ' 
4 

irere unirnportantdThe moderat nge-of activities represented ' 

% suggests a short term resident&& ba e. k 
)15Tr53. This assemblage exhibits aslarge negative loading on 

Component 1 and moderately negative values for the other ' 
a 

components. The value for the first component suggestsbthat a 

limited range of activities contributed to the assemblage and 

that lithic reduction wps particularly unimportant. Such a 

pattern may indhate a base ramp situatioh rather thao a 

residential. camp. 

i5~r56. This assemblage has a very large negative value for - 
Component 1 and moderate values for the other components. The, L 
pattekn is similar to that of 15Tr53, but with even less 

debitage from lithic rsductior,. A very shor,t 'term occupation is 
d 

suggested. 
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Table 33.  Rank-order of assemblage s c o r e  on Component I (chipped.  s t o n e  
assemblages) .  

Score Assemblage 

I 

L a t e  Archaic  

Morr is roe  
Assemblagh A L a t e  Archaic 

L a t e  ~ r c h a i c  

L a t e  Archaic 

Morrisroe 
Assemblage B L a t e  Archaic 

Morr is roe  
Assemblage C l a t e  Middle Archaic 

Morr is roe  
Assemblage D l a t e  Middle Archaic  

Morrisroe 
Assemblage I - %k e a r l y  Middle Archaic 

e a r l y  Middle Archaic  
Morr is roe  

Assemblage H 

L a t e  Archaic 

Nor r i s roe  , 

Assemblage J - e a r l y  Middle Archaic  

Morr is roe  
Assemblage G Middle Archaic  

l a t e  Middle Archaic  T r a i l  s i t e  

Morr is roe  
Assemblage E Middle Archaic  

\ 

Middle Archaic  
Morr i s r o e  

Assemblage F-A -? 
I 



*and Late Archaic in age. Assemblages with moderate 
- 

generally, the oldest assemblages while those with large. I 

positive loadings ire, most often, Middle Arqhic. This'pattern 

suggests a trend from moderate length Q • ’  occupation to intense, 

long term occupation during the Middle Archaic. A general 

reduction of occupation duration (or intensity) is reflected by 

* I    ate Archaic assemblages. 
;a"' - .  

A number of important exceptions to this ,sattern are 
C 

.:- ev&ient. FPrst, site 15Tr50, a Late Archaic assemblage, has a 

moderate loading on the first component similar to the earliest 

assemblages. Second, the late Middle Archaic Trail site has a - 
very large positive load?ng on the first component, similar to 

8 
the Middle Archaic assemblages from the Morrisroe site. I t  is 

possible, of course, that the Trail site-and site 15Tr50,were 

sampled in. such 5 way that lithic manufacturing debris is 

overrepresented in the collections. However, the material - 

considered here is derived from test units excavated at each 
3 

site. sampling biases are just as likely to have occuzred at the 

other sites. That is to-y, with the exception of 4 0 ~ ~ 7 4 ,  all 

of the Late Archaic material was recovered through the 

excavation of a portion of each site and in no instance can the 

excavated portion be said tp be more or less representative of 

the entire site. 

3" 

.Alter'natively, these apparent anomalies may reflect the 

flexibility of Archaic hunter-gatherers. While general trends 

may be expected, it must also be expected that occasional 



- 
deviations from tKose patterns will occur. These deviations 

s 
I' a reflect the flexibility of hunfer-gatger-&a\ tive strategies as 

- 'i P 
they adjusted to varying social and erh_ondental /=' conditions. 

While the patterns of loadings on the first component 

suggest changes in the duration of occupation, it is npt clear 

if  this reflects changes i n  mobility strategies or if some sites 

were the loci of special activities. Components 2 and 3 appear 
I- 

to represent artifact associations which are indicative of a - 

limited range of activities. Assemblages which were formed as a 

. result of a limited range of'activities (such as at a base camp) 

may be expected to have relatively large positive loadings for 

these components. An examination of Table 32 indicates that four 

such assemblages exi~t: Morrisroe Assemblage D (1.01 on 

- Component 3); Morrisroe Assemblage J (0:79 on Component 2 ) ;  the 

Trail site (2.02 on component 2 and 2.14 on Component 3); and ' 
c. 

site 40Sw74 (2.54 on Component 2). The artifact types associated 

with the second component sLggest the discard of hafted bifaces 
t 

and a restricted range of flake tools. In Morrisroe Assemblage J 

this may reflect the general reduction of material from the 
ii$i 

lower levels of the site. The assemblage from 40Sw74 does, 

indeed, include an unexpectedly large number of bifaces. The 

site was surface collected o'nly, and the assemblage may 

represent the greater vigbility of these larger items. A s  noted . 

previously, the hafted bifaces included in the Trail site 

assemblage were collected from across the entire. surface of the 

site. The large loading on Component 2 may reflect this sampling 



Morrisroe Assemblage D and the assemblage from the Trail 

I site exhibit large'positive loadings on Component 3. This 

component is defined by a covariation of heavy retouched flakes, 

drills, bi'facial thinning flakes bnd gravers. These appears to 

represent maintenance tasks, although what those tasks might be 
i 

is unclear. All, with the exception of heavy retouched flakes, 

are also elements of Component 1. 

,f 

In summary, only Component 2 is indicatiye of items I 

specifically related to extractive activities 4-i.e., hafted 

2 bifaces). ~ssemblages with high 1 adings on T-h&s component may ' 

be indicative of base .camps at which a sppcl;fic suite of tools 
' >sC * 

were maintained and refurbished, but where general manufacturing 

and processing activities were minimal. Of the three assemblages 

which have high loadings on this components, two  rail, 40Sw74) 

include items colleqted from across the entire surface of the 

site andrmay therefore, represent sampling errors when compared 
d 

with excavated samples. The third, Morrisroe Assemblage J, may 

represent a base camp. However, tie (relatively) high loading' on 

Component 1 suggests that this assemblage represents a short 
I 

term residential base occupation. 

Z 

The principal components analysis indicates that no 

. assemblage contains a specialized association indicative of a 

base camp. There does appear to be a general reduction in 
P 

residenkial stability as one proceeds from the Middle Archaic to 
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system. The absence of debitage indicates that lithic 

manufacturing was not important in defining this component. 

Component 3. This component h &fined by a covariance of 

retouched flakes, d r e s ,  perfotators, bipolar by-products, and 
b 

ferrogenous concretions. It is not clear i f  this component " 

represents specialized activities. The association of flake -'I 

' .' 
c 

tools and cores may indicate that cores were retained as sources I\  . .  
' $ 

of raw material for expedient tooJs. The co-occurrence of d 

mortars is enigmatic. 

.. 
Component - 4. The fourth component is defined by groundstane Q 

. . 

aRd 
and battered implements: pitted cobbles, ground 

sannel coal and pestles. Howexer, the three artifact tybes may ' 

have been usedc for greatly different p~rposes. Pitted cobbles 

pay have been!=anvil stones used in lithic reduction while - 
pestles were probably used in the processing of plant material. 

CI 

The purpose served by the ground cahnel coal is unknown. 

-7f=' 
Component - 5. The, fifth component.is4efined by an 

association of atlatl weights, battered cobbles, miscellaneous 

groundstone items and the by-products of bipolar reduction. The 

battered cobbles and bipolar by-products may represent a 

technological association. Atlatl weights ,,re rare in all of the 

collectiohs~ examined in this study and their presence is 

probably not significant . Similarly, the miscellaneous 
'groundstone may not be substantively important. 



Having determined the variables assbciated with each 

component, it is now possible to examine which of these 

componen\ts describe the. various assemblages. As with the chipped . , 
\ 

stone assemblages, this will enable a discussion of the 

similarities and differences between'assemblages. The component 
\ .b. 

B 

loadings for eack asseMlage are prersented in Table 35. 
" > . . 
Morrisroe Assemblage A .  This assemblage is charadterized by 

= - 

large negative loadings on ~ornpbnent 1 and 5 and moderately 
B 

negative loadings o#the other compdnents. This suggests's F 

* 

generally small assemblage in which all classes of artifacts are - 
.- 

underrepresented relative to their c$,ist-ributi-on - - in the other .. I 

assemblages. The large negative loadings also indicate tdhab 
< :  

0 

Y .- items associated with lithic reduction are especially 

unimportant in this assemblage. Th?is assemblage seems to 
, - 

represent a short term occupation. " 

" 
,Mrri.sroe ~ s s e m b i a ~ e  - B. This assemblage is characterized by 

liirge Aegative loadings on Components 1 and 4 and mdderately 
S 

negative loadi'ngs on the other components. The pattern is , 

similar to Morrisroe Assemblage A, indicating that the two - 

assemblages resulted from similar activities and, probably, 

similar types of occupations. 

Morrisroe ~ m a ~ e  - C. This assemblage has large ,negative 

values for Components 1 ,  2 and 4. This indicates that lithic 

reduction was limited and that bifacial tools (including hafted 
-0 - 

bifaces and drills), cores, retouched flakes and groundstone 
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items are less cammonethan they ar&'Pln other assemblages. A 

pattern of site occ~pati~on~ similar to the previous assemblages 

is suggested, 
* 

Morrisroe Assemblaqe - D..This assemblage has large ne-gative 
values for Components 2 and 4. The values for the other 

components are moderately negative. Interestingly, the value for 
\ 

Component 1 is much less negative than it is for the previous 

assemblages. This pattern suggests that lithic reduction i s  

- still relatively underrepresented in this assemblqge1.and that. 

g*rdundstone it;ms are rare, 

Morrisroe Assemblage E. 'This assemblage has a'very large - 
positive value for the first cornpone-nt and a large negativp 

t 

value for the second component. -~elative to the othOr 

assemblages, this one has a large ,quantity of material 
associated with the manufacture of lithic artifacts. However, 

> f -7- 

hafted bifaces, reworked hafted-bifaces, cores, and retouched 

flakes are relatively uncommon. This suggests a wide variety of .. w 

non-specialized activity, perhaps undertaken a't a long t;rm 

residential camp. 

Morrisroe Assemblaqe - F. This assemblage is also 

char*rized by a very large positiv6' value, for the first 
is 

component and a large negative value for the second component. 
\ 

Again, thip suggests a wide variety of general maintenance 

activities. 



 orrisr roe Assemblage G .  This assemblage has a very large 

- 'positive value for component 2,'a high positive value for 
Component 1 and a very large negative value for Component 2. 

 his suggests that lithic reduction was still relatively more 

important than in some other assbmblages, while activiti.es 
v 
leading to the discard of hafted bifaces, reworked hafted 

bifaces, cores and retouched flakes were relatively less 

important. Activities related to Component 3 were very 

important. This pattern suggests that generalized maintenance 

activities were still important in the formation of,the 

assemblage and that some specialized activities were also 

undertaken. 
- 

e 

Morr isroe Assemblage H. This assemblage is c'hajacterized by 

large positive values for Component 4 and moderately negative 

values for other components. The similarity of most values . 
- 

suggests a geheralized assemblage, although the negative values 

indicate a smaller than average assemblage. The large positive. 

value for Component 4 indicates that pitted cobbles: ground 

C cannel coal and pestles were especi&ly important in this 

assemblage. Because of their general rarity, the presence of one - 

or two such items will result in large positive values for this 

component. 

Morrisroe Assemblage L. This assemblage exhibits a very 

large positive value for Component 5, a very large negative 

value for Component 1 and moderate values for t.he other 

components. This suggests that generalized manufacturing 



activities (indicated by Component 1 )  were relatively less 

important contributors to this assemblage, while bipolar 

manufacturing by-products ,- atlatl *weights, battered cobbles and 

miscellaneous groundatone'items are more common than in most 

L 5+, assemblages. 
I 

&semblage has moderately 

negatiSve values on dost components and a very large positive 

value for component /5. The moderate values for most components 

suggest that the emblage resulted from a suite of general, 
'i 

maintenance and ext active attivities%and that the intensity of 4 
I 

\ 

activity was less than in some~ssemblages. The large posigive 
0 I \,'\, - 

value for Component 8 indicates &e importance of atlatl , 

weights, battered cobbles, miscellaneous groundstone items and . ' 

bipolar byip;odu~ts. The general rarity of these items may have 
Z @ 

resulted in this large component loadih when, in fact, only a 

few such items were recovered. 
a- 

, 
. Trail site. This assemblage' is characterized by'very large 

8 ,  ~ 

positive values for Components 1 and 2 and-a very large negative 
c 0  

value for Component 2. As noted earlier, the large positive 

value for Component 2 may be the result of a sampling bias.* The 

hafted bifaces included in this assemblage were collected from 

across the entire surface of the site, while those in other 
.=+* 

as'semblages (except •’0-r 405~74) were only from, the excavated 
- .  

sample. ~herefote, hafted bifa~es may be overroepresented in the 

Trail site assemblage. On the other hand, reworked hafted 

bifaces (which also define Coqponent.2) were generally rare in 
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Component 1.vThis suggests that general lithic reduction was 
4, 

relatively unidbor,tant, but that items associated with 

Components 2 and 3 were especially common in this assemblage.' 

Some specialized activities may. have contributed - - to the 

formation of this assemblage. 
* .  

Discussion. The second principal components analysis 

confirms, in general, the results of the first principal - 

B 

components analysis. Table 36 presents tbe rank-order of the 

assemblage loadi'ngs on the first component. This component may 

be interpretted as reflecting a wide range of lithic reduction 

" stages and maintenance activities. Three g.eneral. groupings are 
1 

evident: those with large negative values, those with moderate 

values, and.those with large positive values. Assemblages in 

each group reflect a general temporal ordering. Those with large 

negative values are, generally, the later assemblages while the 

earliest assemblages have moderate values. The large positive 

values define Middle Archaic assemblages: Some important 

exceptions exist and the patterns resulting from the two 

pr-incipal components analyses do exhibit some differences. 

Morrisroe ~ssemblage I ,  one of the earliest assemblages, h a s b  
I 

a very large negative value for the first component while 

' Morrisroe Assemblage A has an unexpectedly small negative value. 
- - 

The Trail site .-=I assemblage has a very large positive value; much 

larger than the results of the first analysis. This may, in 
\ 

part, result from the variables which comprise the first 

component. I n  the second analysis drills, hafted bifaces and 



Table 36. Rank-order of assemblage scores on Component I (complete 
assemblages). 

Assemblage Score b ge 

15Tr 50 -1.03 Late Archaic 

Morrisroe 
Assemblage I 

Late Archaic 

Late Archaic 

early Riddle Archaic 

Late Archaic 

, Morrisroe P 

Assemblage B -0.54 Late Archaic 

Morrisroe 
Assemblage C 

Morrisroe 
As semb laage A 

late Middle Archa$c 

-0.46 Late Archaic 

Morrisroe 
I 

e 
Assemblage J -0.17 early Niddle Archaic 

Morrisroe --J' a 

Assemblage H -0.16 earlyh Middle Archaic - '$4. 
Morrisroe 'a .* . 
Assemblage D -0.09 Middle Archaic 

Morr isroe 
Assemblage G +O .68 Middle Archaic 

Morrisroe + c- 
Assemblage E +1.45 Middle Archaic 

Morrisroe 
Assemblage F Middle Archaic 

Trail site +2.18 late Middle Archaic 



, 4 

* e;r 
heavy retouched flakes were added to the variables which define 1 

this component. The importance (ord unimportance) of these items - - may account for the unexpected loadings of . these assemblagis. 

I f  the first component indicates assemblages which were 
r - 

formed as a result of a,variety of activities, large positive 

values for the other combonents indicate the importance of more 

specialized activities. Table 37 presents the assemblages w$th %+ ., -$%* . 
large positive loadings on the other components' and indicates;on 

it 

which components thg loadings are applied. Morrisroe Assemblage 
' t  

G ' a s  a large posi.tive loading on Component 3.  his component is . 

def in'ed by a covariance of notches, cores, , perfor$$@rs,' and 
&3% 4 

mortars. No clear activity-related inferences can be drawn from 
& ' 

this component. Morrisroe Assemblage H has a large positive 

value,for componentL4 and Morrisroe Assemblages I and J have 
3 ' 

large positive values for Component 5. These components arev 

defined by the covariance of groundstone and battered-pecked 

objects. A s  these items are generally rare r Of the 
collect ions, their presence in these assemlhages accounts for 

& 
the large positive l o a q g s .  While they may indicate a certain 

combination of activities (perhaps the processing of plant 

foods) or technological structure (the use 

sampling bias precludes the identification 

with special purpose sites (o'r sites at wh 

of groundstone), the 

of these assemblages 
/ 

ich only a very 

limited range of activities were undertaken). 
n 

The assemblages from the Trail sit; and sites 15~ri0 and 
13 

40Sw74 all have large positive values for'component 2. This 
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\, values on the components representing groundstone items appearso 

to represent a sampling bias rather than a distinctive 

technological structure. All of the assemblages appear to 

represent similar technological structures. 
P 

The expectation* that the structure of an assemblase will 

vary along a continuum from those Qeposited at stable 
! 

residential bases to those deposited at base camps'is based on 

the model of assemblage format ion processes developed in chapter 

4. Assemblages from residential sites are expected to contain 

the widest variety 8'f materialIr with many items related to 

. gen'eral maintenapce activities. More stable residential bases 

are expected to have larger ,and more complex assemblages. It is \ 

also expected that base damps will have more specialized SP 

associations of artifacts. These camps would have been 

established as temporary residential sites for 1ogistic"foraging 
P l 

groups., The specialized artifact associations may be expected to 

. reflect preparations for the special logisgic tasks. 

The identification of stable residential bases, less 

residential bases and base camps from an analysis of the .. 

stable 

i r 

artifact assemblages is difficult'. As all vary along a 

continuum, there is no absolute criteria which can be used to 

separate the assemblages from each of these types of sites. Both 

of the principal components analyses indicate that the 

assemblages from the Trail site and site 40Sw74 contain an 
e 

inordinately large quantity of hafted bifaces and reworked 

hafted bifaces. The principal components analysis conducted on 



all of the data indicated that the assemblage from 15Tr50 also 

contains a largp number of these artifacts.,The analysis which. 

inclbded all -of the data indicates that 15Tr50 and 4 0 ~ ~ 7 4  

yielded assemblages which are-indicat ive'of a restricted' range' 

of activities.   ow ever, this analysis also indicates that the 
'Trail site assemblage represents a wipe range of manufaceurin 

e. 4 
r I 2 .  

and maintenance activities. Initially it was suspected that $e 

Trail site and site 40Sw74 assemblages represented biased 

assemblages, since both included hafted bifaces which had been 

surface collected from across the entire s i w f t e r  a 

consideration of the pattern of covariation, however, it appears 

as though 15Tr50 and 40Sw74 may,. indeed, Kave been the loci of a 

short term occupation where a limited range of activities were 

undertaken. ~ a t a  from the' Trail site, however, indicate a 

longer-term occupation and a wider range of-'activities. 
s " 

None of the other assemblages are indicative.of specialized 

activities. Therefore, I suggest that they all represent . 

residentid? bases of varying stability, occupied by groups of 
3- 

very different sizes'. The most stable occupations (or the 

., largest groups) are, in gene.ra1, repre&ented by the Middle 
* 

Archaic assemblages from the Morrisroe site (Assemblages D, E, F 

and G). Late Middle and Late Archaic assemblages indicate more 

ephemeral occupations. The earliest assemblages from the 

Morrisroe site (Assemblages H I  I and J) seem to be intermediate 
>,". 

between the extremes. There thus appears to be a change in 

mobility strategies from the earliest to the later occupations. 





\ A distinct change in mobility strategies is suggested by the . 

L 

assemblage structures. Those from the Middle Archaic period 

suggest relatively stable sites while the later assemblages 
* dC 

indicate greater residential mobility. There appears to have 

.+ . been a change from a logistic mobility strategy to a residential 

mobility strategy. 

1 .  . 
, '  'a- 
'\ . 



CHAPTER X 

ANALY S I S OF TECHNOLOG I CAL ORGAN I Z A T J ~  - ------A- 
, - 

Understanding of technological organization, and changes it may 
*- p-3 

hbve underson=, provide. insights regsrding prehistoric ' 

t 
hunter-gathe)er mobility strategies. It was suggestpd previously 

(Chapter 5) that an analysis of the patterns of staging 

sequences in the manufacturing, use and reworking of bifaces 
'a. 

provides an important means of investigating technological 

organization. Such an analysis is presented in this chapter. , 

Three ~ 4 % ~  of data are examined for evidence of interassemblage 

differences. These include the length of bifacial thinning 

flakes, platform angles of bifacial thinning flakes, and a 
'7 

comparison ofk the bifaces themselves. 
e 

I! 
Bifacial Thinninq Flakes: Lengths 

The items examined in this analysis include all of the complete 
* 

bifacial thinning flakes identified in each assemblage, with the 

exception of the sample from the Trail site. Items from this 

latter assemblage included only material which wa,s recovered 

from the test units excavated in 1978. The sample of all 

possible bifacial thinning flakes was further reduced by 

recording dbta only for those which exhibited an intact  platform^ 

and which terminated in a feather fracture (cf. Hayden 1979: 

1 3 3 ) .  The-se criteria- insured that all length measurements would 

record the maximum value for each item. Maximum lengths were 

recorded as the longest dimension along an -axis perpendicular to 
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/I 
Table 3.8. -Number of complete bifacial thinning flakes i?l / each assemblage. 

Assemblage 

Morrisroe A 

Morrisroe B 

Morrisroe C 

Morrisroe D 
1 

Morrisroe E 

Morrisroe F 

Morrisroe G 

Morrisroe H 

Morrisroe I 

Morrisroe J 

Trail site 

15Tr50 

15Tr53 

15Tr56 

Complete' Bifacial 
Thinhing Flakes 

Number of 
Thinning Flakes 



-. 
Table 39. Cumulative p r o p o r t i o n s  of b i f a c i a l  t h i n n i n g  f l a k e  l e n g t h s .  

Assemblage 

Morr i s roe  A 

c 
'Morr is roe  B 

a 

s. 

Morr i s roe  C 

- I n t e r v a l  Cumulat ive 
P - 

0.000 

0.1818, 

0.3636 

0.6363 

0.8181 

0.8181 

0.9999 



Table 3 9 . .  cont. 

Assemblage In t erva 1 
(mm> 

Morrisroe D 0.05 - 5.00 

Cumulative 



Assemblage Interval - n - P Cumulative 
(m> a P - 

Morrisroe F 0.05 - 5.00 - 0.0000 0.0000 

Morrisroe G 0.05 - 5.00 
----- 

5 . 0 5  - 10.00 



J - 

Tab le  39. c o n t .  

Assemblage I n t e r v a l  n P Curnulat i v e  - - 
(d P - 

M o r r i s r o e  G 50.05 - 55.00 5 0.0113 $a 0.9707 . : 
55.05 - 60.00 9 0.0203 ". 0.9910 

M o r r i s r o e  H 0.05 - 5.00 - 0.0000 0.0000 





Assemblage 

9' . - , Z d  
'.- J# 

i 

In terva l  - n - P curnula t i v e  

(md - P 

Tra i l  s i t e  



Figure 17. Ogives of b i f a c i a l  t h i n n i n g  f l a k e  l eng ths .  



.++& . -# 

the middle and lower levels of the Morrisroe site are very 
4# 

similar. The assemblages from 15Tr50 and from the Trail site 

also resemble Morrisroe Assemblages D to J, but have been 

truncated near the longer end of the scale. Items from Morrisroe 

Assemblages A, B, and C provide very distinctive curves which 

appear to lie in an intermediate position between the other 

Morrisroe assemblages andvth &y from 15Tr50 and the Trail site. 
1 

i 

In order to determine how similar or different - - these curves 
-. - 
7 i, 

are, a series of analysis of vaqiance (ANOVA) tests were applied , 

to a sample of complete bifacial thinning flakes.from each 

assefhblage. The sample size (n,=40) - was determined following the 

procedure discussed by Sokal and Rohlf (1969: 246-248). - As the 
data had already been recorded fo~.the entire collection, the 

sample information wak obtained through a systematic sample of . 

the data records for each assemblage. Thus, for example, , \ it was 

determined that at least every fourteenth item from Morrisroe 

Assemblage F must be included in a sample.of forty individuals. 
#. 

A number between one and fourteen was then drawn from a table O f  

random numbers (say nine) and every rkL(ninth) 'item was 

included in the sample. Half of the items in samples from the- 

Morrisroe assemblages were selected from unit I and halftcame 

from unit 11. When the number of items in an assemblage-did not 

equal or exceed'the required sample size, the entire assemblage ' 

was included. The reduced size of the samples facilitated the ~ 

computation of the ANOVAs. As the original data had not been 
1 

recorded in a systematic fashion (such as small flakes followed' 
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Table 40.  Rank-order of assemblages by mean b i f a c i a l - t h i n n i n g  f l a k e  
0 / 

l eng th .  

Assembalge Rank 

Morrisroe I 

I 

' c l u s t e r '  based on anova f o r  unequal :ample s i z e s  (Sokal and 
Rohlf 1969: 206 f f  .) 

- - 

-Morrisroe J 

Morrisroe H 

/ 
Morrisroe F 

Morrisroe G 

" Morrisroe, E 

Morrisroe C 

Morrisroe D 

- Morrisroe B 

15Tr50 

Morrisroe A 

T r a i l  s i t e  



A vere'each significantly different from all other assemblages. 

An ANOVA for cases with unequal sample sizes (Sokal and Rohlf 

1969: 206-210) indicated that there are no significant - .  

differences among these three assemblages. 

L 
Discussion. In Chapter 5 it was noted that experimentalc 

evidence indicates that bifacial thinning'flakes tend to $, 

. , decrease in length as the biface reduction process reaches 
1 

completion. The present analysis of bifacial thinninb flake 
h p 
_ I k  .- 

. - L  
length indicates that the assemblages may be combined to form 

$,our groups. The, assemblages from 1,5Tr50, the Trail site and 

 orrisr roe Assemblage A provide a unique group with the smallest 

average flake lengths. These may represent the final stages of 

biface manufacture or the ~ ~ c u r r e n c e  of resharpening activitids. 
I 

The mhjority of assemblages from the Morrisroe site (Assemblages 

B, D, C, E, G, F, H, and J )  form a second group, perhaps 

indicative of the middle stages of reductiog. Morrisroe 

~ s s e m b l a ~ e  I is distinguished by a larger mean flake length 

which may reflect a focus on the early stages of reduction. The 

similar-ity between  orrisr roe Assemblage I and   orris roe 

~ssemblages J, H, F, and G suggests that some early, as well as 
8f 

middle, reduction stages are represented in the latter 

I 
. .  .An examinaticn of the ogives substan,t,iates much of this 

inferred reduction strategy. The cumulative frequency curves for 
G 

most of the Morrisroe assemblages are very similar, encompassing 

a very wide range of flake sizes. The presence of both very 



large and small flakes suggests that these were sites where long 

trajectories, including most reductive stages, were undertaken. 

In contrast, the ogives for the Trail site and for 15TR50 

assemblages are abruptly truncated, substantiating the claim 

that most of the reduction at these sites was restricted to the 

final stages. Morrisroe Assemblage A is similcrly truncated, as 

are assemblages B and C from that site. This suggests that all 

three assemblages represent short trajectori s. The small sizes P 
of the assemblages may account for spme of /the disparity between 

the ANOVA and the graphical interpretations. Interestingly, 

Morrisroe Assemblage I provides an.ogive that ig very similar to - 

most of the other Morrisroe assemblages. Thus, while the average 
r 

bifacial thinning flake may be longer in this assemblage, a long 

reduction trajectory is indicated. 

It may be argued that bifacial thinning flake length.is, at 

least in part, a function of the size of the initial piece of 

raw material. Furthermore, it has been shown (Chapter 8 )  that 

artifacts from 15Tr50 and the Trail site were manufactured 

primarily from upper St. Louis chert. The argument might be 

proposed that the predominance of short bifacial thinning flakes 

in these assemblages is indicative of the predominant use of a 

nodular source of raw material than of the stage of biface 

manufacture. 

A comparison of the results of the analysis of chert use and 

the examination of the bifacial thinning flake lengths indicates 

that differences in raw material use provides an.u~satisfactory 



explanation for the differences in average flake length. It 
'" u d 
' 4 

is 

true that the7'assemblages from l5Tr5O and the Trail site, which 

have similar flake lengths (Table 40) are dominated by upper St. 

, Louis cherts (Figures 13 and 14). However, the raw material in 

Morrisroe ~ssembla~es I and J also have large quantities of 

. upper St. gouis chert. Table 40,indicates thatCthese assemblages 

: , contain bifacial thinning flakes< which are, on average, among 

: the,largest. Thus, while the nature of the raw material may have 

some bearing on the average size cf bifacial thinning flakes, it 

% r s  clearly not the primary determining factor. Stages in the 

biface reduction process are. of major importance. 

~hk~~pattern which emerges has diachronic implications. All 

of the Middle Archaic assembiages are characterized by long 

trajectories. The short trajectory assemblages are late Middle 

k o r  Late Archaic in age. Morrisroe A blages B and C (late 

Middle to Late Archaic) also a p p e ~  rep esent short h 
trajectories, perhaps dur-ing the middle stages of reduction. 

2 .  

> 

Bifacial Thinning Flakes: Platform Angles 
\ 

Striking platform angles were rkcorded for al.1 of <he bifacial 

- thinning flakes included in the examination of flake length. The 
-. 

angles were measured using a Ward's contact goniometer and all 

measlrements were rounded off to the a nearest degree. The angle: 
k 

measured Ties between the main plane' off the platform surface and 

the main plane of the d~rsal surface. 



The distribution-of platform angles in each asseqblage are 

summarized in the ogives presented in Figure 18.'These graphs 'I 

are derived from data provided in Table 41. The similarity 

between these ogives precludes a visual distinction between 

pattgrns from3each assemblage. All are characterized by norm91 

curves with platform angles ranging from very acute (15" to 20"Y - 
to perpendicular. A comparison of bifacial thinning flake 

platf~rm angles on secondary flakes from 15Tr53, 15Tr56 and i 
40Sw74 (~igure 18) reveals a distinction between the two types 9 
of flakes. Platform anglea2"on secondary flakes tCnd to 

f 

The patterns exhibited by these graphs were tested 

significant similarities and differences between the 

assemblages. A sample.was taken of all complete bifaci 

for 

thinning flakes, as well as all complete secondary flakes from 

15TR50, 15Tr53 and 40Sw74. The sample size (n=35) - was determined 
b 

* 
following the method outlined by Sokal and ~ o h l f  (1969: - 3 

246-248). The data were then,selected.following the proceaure 
. * 

used in obtaining the flake length sample data. The samples from 

;most of the Morrisroe assemblages were split between unit I 

(n=17) and unit I 1  (n=18). 
i 

- 

The samples from each assemblage are rank-ordqred in Table 

, 4 2  according to their mean platform angle. The similarity 

between assemblages was assessed using a sum of squares 

simultaneous test procedure (SS-STP; Sokal and Rohlf 1969: 

236-237). The vertical lines in Table 42 indicate the 
. . 
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.Figure 18. Ogives of flake p l a t f o r m  angles. 
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Table 4 1 .  Cumulative proportions of flake platform angles. 

Assemblage Int erv.al - n 

t 
2 Cumulative - - - 

P 



T a b l e  41. cont. 

Assemblage 

! Morrisroe C 

Morrisroe D 16' - 20' 
21' - 25' 
26' - 30' 
31•‹ - 35O 

L 36' - 40' 
41•‹ - 45O 
46' - 50' 
51•‹ - 55O 
56' - 60' 
61' - 65' 
66' - 70' 
71•‹ --. 75O 
76' - 80' 
81' - 85' 

Cumulative 
P - 

0.0000 

0.0000 

0.0000 

0.1250 

0.2500 

0.3125 

0.5000 

0.8.125 

1 .00007 



Assemblage I n t e r v a l  - n P Cumulative 

P 

M o r r i s r o e  E 16' - 20' 

21' - 25' 

26' - 30' 

31•‹ - 35O 

36' - 40' 

41' - 45' 

46' - 50' 

51' - 55' 

56' ' -  60' 

61' - 65' 

66' - 70' 

71' - 75' 

76' - 80' 

81' - 85' 

86' - 90' 

Morrisroe F 16O - 20' 

21' - 25' 

26' - 30' 

31' - 35' 

36' - 40' 

41' - 45' 
0 46' - 50 - - 

51' - 55' , 

56' - 60' 
- 0 

61' - 65 

66' - 70' 

71' - 75' 



Assemblage 
9 .  

. " 

Morrisroe F 

Table 41. conto 

. Morrisroe G 

Interval ' 

Morrisroe H . 

Cumulative 



Table 41. cont .  

Assemblage 

Morrisroe H 

I n t e r v a l  Cumulative 

Morr is roe  I 16' - 20' - 0 .OOOO 0.0000 

21' - 25' 2 0.0133 0.0133 

26' - 30' 10 0.067 0.0800 

31•‹ - 35O 14 0.0933 0.1733 

36' - 40' * 13 0.0867 0.2600 

41' - 45' 2; 0.1800 0.4400 



Tab le  41. c o n t  

Assemblage 

Mor r i s roe  J 

T r a i l  s i t e  

In terva l  

16' - 20' 

21' - 25' 
5 ,  

26' -' 30' 

31•‹ - 35O 

36' - 40' 

41' - 45' 

46' - 50' 

51•‹ - 55' 

56' - 60' 

Cumulat ive 
P - 



Table 41. c o n t .  

Assemblage 

Trail s i t e  

Interval 

81' - &5O 

86' - 90' 

+ 90' 

16' -, 20' 

21' - ,25  0 

26' - 30' 

31.' - 35' 

36' - 40' 

41' - 45' 

46' - 50' 

51•‹ - 5'5O 

56' - 60' 

61' - 65' 

66' - 70' 

71•‹ - 75q 

76' - aoO 

16' - 20' 

21' - 25' 

26' - 30' 

Cumulative 



Table 41*  cont. 

Assemblage Interval 

61' - 65' 
66' - 70' 
71' - 75' 

16' - 20' 
21' - 25' 
26' - 30' 
31•‹ - 35O 
36' - 40' 
41•‹ - 450 
46' - 50' 
51•‹ - 55' 
36' - 60' 
61' - 65' 
66' - 70' 
71' - 75' 
76' - 80' 
81' - 85' 
86' - 90' 

+ 90' 

16' - 20' 
21' - 25' 
26' - 30' 
31' - 35O 
36' - 40•‹ 
41' - 45' 

Cumulative 



, 
T a b l e  4 1 .  cont. 

Assemblage Interval n - E . Cumulative' - 



Table. 42. Rank-order of assemblages by mean bifacial thinning flake 
striking platform angle. 

Assemblage Rank 

* not bifacial thinning flakes 4 

Morrisroe C 

l5Tr5O 

Morrisroe B 

,Morrisroe G 

-Morrisroe F 

, Morrisroe H 

,Morrisroe D 

Horrisroe E 

- 

- 

** similarity asses by anova for unequal sample sizes 
(Sokal and Rohlf 1969 : 206 ff .) 

-Morrisroe 

Trail sit 

Morrisroe 

Morrisroe 

15Tr53 * 
40Sw74 * 

l5T.r56, * 



, 

similarities between assemblages and groups of assemblages. The 

pattern of similarities is less distinct than that based upon 

flake length. The assemblages from the middle levels of the 

Morrisroe site (Assemblages G, F, H I  D, and' E) form a distinct 

group. Morrisroe Assemblage B is similar to this group and the 

assemblage from 15Tr50 is similar to the larger group formed by 
4 

Morrisroe Assemblages B, G I  F, H I  D,,and E. The data from 

Morrisroe Assemblage C is significantly different from the other . 
Morrisroe assemblages, although the variance introduced by the 

inclusion of the assemblage from 15Tr50 enables the inclusion of 

the Morrisroe Assemblage C.within this. larger group. 

There is a marked difference between the initial group 

(Morrisroe Assemblages G I  F, H, D ,  and E )  and Morrisroe 

Assemblages A, I ,  J and the assemblages from the Trail site, 

15Tr53, 15Tr56, and 40Sw74. An ANOVA for samples of unequal 

sizes (Sokal and Rohlf 1969: 206-210),in?iicated that there is no 

significant difference (p<0.05) between these latter 

assemblages. As the initial group was expanded, andathe within 

group variance - increased,,assemblages 6rom the Trail site, 
w 

15Tr56, and Morrisroe Assembdages I and J were judged to be not 
5 

significantly different from this,rargw $roup. Morrisroe 
.R 

Assemblage A and assemblages froq'15Tr53 and 40Sw74 remained 
'i 

significantly different (p>0.05). 

Discussion. These patterns of simila'rities and differences 

are difficult to interpret, especially in iight of the patterns 

indicated by the bifacial thinning flake length. The,similarity 
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.Louis/Salem materials. Although substantiating experimental 

evidence does not exist, the dichotomy between predominant chert 

iF @ types and platform angles is certainly suggestive. The overall 

similarity .indicates that prehistoric techniqyes of stone tool 

production required that a limited range of platform angles be 
L c 

maintained throughout various stages of biface manufacture (and 

other stages o•’ lithic reduction). 

Biface ~idth/Thickness Ratio 

The bifaces in each of the assemblages wereXcompared as a third 

means of identifying differences in the staging of biface 
k 

manufacture. Gther researchers (e.g. Johnson ,1981; Thomas 1983b) 

have identified biface reduction stagas by the expression of a 

variety of morphological characteristics (edge shape, - 
cross-section, flake scar pattern, etc). This has enabled the 

comparison of the relative abundance of specimens representing 

each production stage. The definition of these stages requires 
I 

extensive samples which provide an indication of the range of 

variation tc be found within each stage. Ideally, replicative 

data should be available to confirm expressior,~ within stages.., 

The application of these definitions requires relitively large P 

I 
samples of complete bifaces. Incomplete specimens, especially i f  

they are small in size, will reduce the ability to identify edge 

shapes, flake scar patterns, and other definitive criteria. 

~helsample included in this analysis consists of bifaces 

from each of the tifteen assemblages. Drills were excluded 



because of their specialized form. Hafted bifaces also represent 

specialized items and, therefore are not necessarily indicative 

of the reduction stages undertaken at a site. The number of 

remaining items in-each assemblage are summarized in Table 43. 

Fewer than 10 per cent of the bifaces from any one assemblage 

are complete specimens. This significantly reduces the assurance 

with which manufacturing stages can be identified within each of 
J 

the samples. 

As an alternative, a ratio of maximum width:maximum 

thickness was calculated for each biface in each assemblage. 
d 

Distal fragments and items'with longitudinal frac'tures were 

excluded from this analysis, since the measurements recorded for 

these items were not felt to be representative of the entire 

item. Data recorded for the remaining individuals are summarized 

in Table 44, where the >umber of individuals in each interval 

class, the proportion of the azsemblage, and the cumulative 
I 

proportions are presented. These data are portrayed graphicarl'ly 

% in Figure 19. These ogives form the basis for comparisoris of the 

relative importance of various manufacturing stages in different 

assemblages. 
0 

The calcu-lation of maximum width:maximum'thickness ratios 

for bifaces does not necessarily prov\de an accurate means' for 

assessing the manufacturing stage. It is assumed that, as a 

biface reaches completion; its thickness will be reducgd to a 

gr,eater extent than its width.'However, a functional biface 

requires that a certain width:thickness ratio not be exceeded in 



Bifaces in each assemblage. 

Assemblage 

Morrisroe A 
56 

Morrisroe B 

Morrisroe. C 

Morrisroe D 

Morrisroe E 

Morrisroe F 

Morrisroe H 

Morrisroe I 

Morrisroe J 

Trail site 

15Tr50 

Bif aces 
Complete 

Bif aces b 
Manufacture 

Fracture 

Bif aces 
/ 

Use 
Fracture 



Table 44. Cumulative proportions of biface m a x i m m  width:maximurn 
thickness ratio . 

Assemblage Interval 

Morrisroe A 0.10 - 1.00 

1.10 - 2.00 

Mdrrisroe B (3,4054) 

Morrisroe C 0.10 - 1.00 

1.10 - 2.00 

2.10 - 3.00 

3:lO - 4.00 

4.10 - 5.00 

5.10 - 6.00 

e 

Morrisroe D 0.10 - 1.00 

1.10 - 2 .@n:/,>- 
2.10 - 3.00 

3.10 - 4.00 

4.10 - 5.00 

5 .16  - 6.00 

Morrisroe E 0.10 - 1.00 

1.10 - 2.00 
C 

2.10 - 3.00 

3.10 - 4.00 

Cumulative 



Table 44. cant. 

Assemblage 

Morrisroe G 

Interval ' Cumulative 

0.000 < 

0.015 

0.194 

0.716 a 

0.881 

0.955 

0.970 a ' 

0.970 

0.985 

0.985 IS- 

0.985 . 
a 

1.000 



Table 4 4 .  cont. ) 

AS s emb 1 a i e  Interval - n E Cumulative 

\ P 

Morrisroe H . 0.10 - 1,OO - 

Morrisroe I 

Morrisroe J 

< 

Trail site 



T a b l e  4 4 .  cont. 
3 

-. 

Assemblage IntetvaL- - 
.I 

-- P Cumulat ive 
P 



Table "44: cont .  

Assemblage Interval n - P - Cumulative 
P - 
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the curves are.extremely similar and indicate that ratio values 

between 2.0 and 4 .0  describe the majority of specimens. X few 

items in each case* lie above or below these values. The reason 2 

for these similarities lies in the nature- of the collection of 
\ 

bifaces. Table 4 4  summarizes the numbers of bifaces in each 

assemblage and identifies whether the 'items were complete, 

broken in manufacture, or broken in use. (~hese items include 

distal fragments and bifaces with longitudinal fractures. The . 
sample is, therefore, larger than that used $0 compile the 

ogives.) It is clear from an inspection of this table that the 

vast majority of bifaces in each assemblage was broken during 

manufacture. The cumulative frequency distribution of biface 

maximum width:maximum thickness ratios may be a reflection,of 

this fr'acture pattern. That is, bifaces with a ratio between 2.9 

and. 4 . 0  tend to break more easily as reduction continues. , 

1 

The predominance of broken bifaces in these assemblages 

underscores an important source of bias in this analysis. The 

itsrns which were recovered are prima;ily those which coild not 

successfully be reduced beyond a critical maximum width:maximum 

thic,kness ratio. Bifaces which may have been reduced further 

would represent more "finished" specimens and may have been 

conserved (or curated sensu   in ford) for use and/or deposition 

a$ locations not considered in this study. Thus, while the final 

stages of biface reduction may have taken place at a given site, 

the finished product may not be present in the assemblage from 

that site. However, it is expected that the debitage will remain 



as evidence of these activities. - 
The small number of bifaces with maximum width:maximum 

thickness ratios smaller that 2.0 may be i5terpreted in two 

ways. First, the -intial stagesqof reduction may generally have 

been undertaken at quarry localities. The resulting specimens 

may already have been shaped into crude bifaces with a 1 
\ I definitive maximum width:maxi.mum thickness rat o. I f  none of the 

assemblages represents quarry activities, then these very early 

stages will not be represented in the collections. Second, if 

the complete reduction sequence. is represented in an assemblag& 

the majority of bifaces appear to have been successively reduced 

beyond the early manufacturing siages. In either instance, the 

7 collection of bifaces in each assemblage will exHibit an 

underrepresentation of items with,low values for the maximum 
Z 

width:maximum thickness ratio. 
i 

chapter Summary 

This chapter examined aspects of each assemblage for evidence of 

differences in the staging of biface manufacturing trajectories. 

The data examined include: bifacial thinning flake length; 

striking platform angles on bifacial thinning flakes; and 
t 

maximum thickness:maximum width ratios of bifaces. The results, 

while somewhat contradictory, indicate that some of the 
f 
assemblages differ in the stages of the manufacturing trajectory 

which are present. 

-l 





which emerged from this analysis was less clear.-Although most 

of the Middle Archaic assemblages from the Morrisroe site were 
1 

found to be similar , some of- the Late" Archaic and late Middle 

Archaic assemblages appeared different from other assemblages of 

similar ages. In addition, the earliest Mor.r.isroe assemblages ( I  
tc 

and J) were more similar to late Middle and Late Archaic samples 
1 

than they were to other Middle Archaic assemblages. The 

inclusion of samples of non-bifacial thinning flakes from 

15Tr53, 15Tr56 and 40Sw74 did not clarify the results. These 

latter were found not to be significantly different from 

. assemblages the Trail site and Morrisroe Assemblage A. The 

analysis af flake length had indicated that these assemblage$ 
..6 

9 
should represent opposite ends of the biface*nPanufacturing 

a +- sequence; it was expected that the platform angle would be 

L significantly different. 

A comparison of the results of the platform angle analysis 

and the use of chert types indicated that the two may be 

related. The assemblages which exhibited the least acute 

striking platform angles (on average) were those in which upper 

St. Louis chert is the predominant type of raw material. 

Assemblages in which lower St. ~ouis/Salem chert prevails 
0 

exhibit more acute platform angles. This relationship may be . 

related to the form in which the material generally occurs 

(nodular upper St. Louis; tabular lower St. Louis) or the 

tractability of the chert. It is important to note that this 

patte~n is weak, and the significant differences between 



Morri r e Assemblage B, the assemblages from 15Tr53, and the -i;p 
other late Middle - Late Archaic assemblages remains enigmatic. 

The examination of maximum width:maximum thickness ratios 

for bifaces did not support either of the patterns exhibited in 

the other analysis-. Rath- all assemblages were found to be 

extremely similar. The small differences which did occur were 
- ,  

attributed to vagaries in the data due to small sample sizes. 

, Theobservedhomogeneity wasa-ttributed to thesamplin'gbias 

inherent 'in the nature of the data. As the vast majority of the 

bifacds had been broken during manufacture, it was suggested 

that the observed maximum width:maximum thickness ratio 

re2resents a critical threshhold. Further reduction leads to 

.material failure and the disposal of the broken items. When 

subsequent thinning is successfui, the item is conserved (or 

curated) for use elsewhere. The assemblages examined in this 
< 

study apparently represent the disposal of unwanied items, 

rather than the caching of useFul goods. - 

The virtual absence of bifaces indicative of the early 

' reduction stages is also a problem. It may be that initial 

reduction was undertaken at specific quarry locations and that 

items broken early in the manufacturing process were left at 

those sites. The general absence of very large bifacial thinning 

flakes substantiates this suggestion. On the other hand, the 

early reduction stages may have been successfully completed in 

most instances. Thus, few broken specimens-from the initial 

reduction stage would have been discarded. A sample of material 



from quarry sites is necessary to determine the validjty of 

these interpretations. 

As a result of these analyses it is concluded that the 
I - 

technological organization represen-ted in the Middle Archai~c 

assemblages is different from that indicated by the late Middle 

- Late Archaic assemblages. The former are represented by long 

biface reduction trajectories which inclbde most stages of the 

manufacturing process. In contrast, the later assemblages 

exh'ibit short trajectories. The Trail site, 15Tr50 and Morrisroe .4 

Assemblages A and B evince later stages of biface reduction. 

Sites 40Sw74, 15Tr53, and 15Tr56 have relatively few bifacial 

thinning flake< and may represent the yrlier phases of biface 

E F  manufacture. 



CHAPTER XI 

SUMMARY AND DISCUSSION 
J 

This,chapter summarizes the substantive aspects of this 

dissertation, compares the results with other studies of Middle 

and Late Archaic mobility str tegies in the mid-continent, and 
r' 7 

--lJ outlines the ways in which e ments of the biophysical and . 
social environment may have affected the observed patterns of 
i 

mobilyty. While it is difficult to isolate sfiecific reasons for 

changes in mobility strategies within the lower 

Cumberland/Tennessee valley, the gene.ra1 pattern of ch,ange 

suggests that these developments reflect a fundamental change in 

Eastern Woodlands prehistory. 

-Summary - of Substantive Results 

,'< 

In Chapter 3 it was suggested that the analysis of 
I 

archaeological sites and assemblages may be profitabl@'when the 

environmental context is" included as an important variable. 

Elements of the environment are not evenly distributed in space 

and time but, rather, occur, in patches. The distribution of 
2 

these patches, in turn, may vary with environmentat fluctuations 

(both long term and short term). 

Biotic populations adapt to the patchy distribution of 

resources with either a fine grained or a coarse grained 

r-esponse. A fine grained response utilizes patches in the same 

proportion in which they occur, while a coarse grained.response 



implies a disproportionate use of a restricted number of 

patches. The size and general mobility of human hunter-gatherers 

'indicates that they exploit resource patches in a'fine grained 

manner. That is, they move easily from one patch to the next as 

resources are depleted or become too "eypensive" to exploit. 

These movements may entail the frequent resettlement of the 

entire residential group or they may involve the dispatching (or 

refuging) of special foraging groups. The two patterns have been 

termed, respectively, residential mobility and logistic 

mobility. 

. Residential mobility implies the frequent relocation of 

residential bases as locally available resources become * 

depleted. The duration of occupation, distance between site 
4 

locations and the size of the residential - - group'are dependent, 

in part, on the patchiness of t.he resources. When these 

resources are more clumped, the group size and the length of 
(i 

occupation may increase. A logistic mobility strategy includes a + 

relatively stable residential base supported by a network of+$. 
I' I 

smaller, more specialized sites. Among these smaller sites will 

be base camps from which.the foraging group provisions itself O 

for short d eriods of time while ~ndertak~ng rather specialized 
procurement activities. It is important to note that the 

t ,' 

dichotomy between residential and logistic mobility strategies 

has been made artificially distinct in this description. In 

reality, groups $re likely to vary along a cdntinuum between the 

extremes. 
4 



A number of criteria may be used to separate sites formed 
R 

within a residential mobility strategy and those formed within a 

logistic mobility strategy. The size ?. of the residential base, 

while varying with the abundance of resources, will generally be 

larger within a logistic mobi17ity strategy. Those formed within 

a residential mobility strategy will be smaller and more 

+dispersed across the landscape. While only residential bases 

will be archaeologically visible within a residential mobility 

strategy, a logistic mobility strategy will include both 
L 

residential sites and smaller base camps. Biotic remains will 

, vary among the three types of sites as the variety of exploited 

resources differ. In addition, the more stable sites may be 

expected to reflect a spatial organization as items are stored 

I in pits and refuse is allocated to special disposal areas. 

Unfortunately, the sites considered in this study afford little 

information regarding these criteria. Biotic preservation is 

negligihle and the excavated portions do not represent an equal 

sampling of each site. As a result, no information is available 

regarding the use of various resources or the spatial 

organization within the sites. Nevertheless, an examination of 

the lithic assemblages does provide a means of investigating the 

nature of the occupations they represent. 

The composition of lithic assemblages are affected by the 

range of activities undertaken at a site, the duration.of 

occipation and-the size of the residential group. The effects of 
Y 

these variables will be reflected in the structure of the 
l7 



assemblage and \ id the technolgical organization. It has been 
syggested that as each of these variables increases (i.e., more 

activities; longer o~cupa~ion; larger groups) a wider variety of 

lithic teduction activities will have been undertaken and the 

structure of the assemblage will appear more complex. 

Associations of artifacts which indicate specialize$.activities 

(suc,h as hunting or plant processing) are mor'e likely to be 

found qt sites whi=h were occupied as base camps by logistic 

foraging groups. In addition, the manufacture of relatively 

complex items such as hafted bifaces, would have been 

accomplished in a series of stages. As the stabilty of a site 

increases, and/or the size of the group increases, a greater 

number of stages will be reflected in the debitage from these 

sites. Finally, it was suggested that as the range of the 

foraging group increases, the varieky of lithic material from 

distant sources would also increase. Acc~~rdingly, the analysis 

of the lithic assemblages focused on the varieties of lithic 

material present, the st'ructure of the lithic assemblage, and  

the organization of the biface manufacturing trajectories. , 

The- analysis of lithic raw materials indicates that the 
c ;  

great majority of the material ;as derived from local source$. 

Assemblages from the Cumberland River side of the uplands 
8 

exhibited greater proport ions of upper St. Louis and Ste. 

Genevieve cherts while those fromthe Tennessee River side had 

.greater .propoftions of lower St. ~guis/~alem types. Other chert 
r i  

varieties were of minor importance and it was foundathat mast 



assemblages contained varieties that out,cropped in very distant 

parts of, t h ~  study area. Cherts' from outside of the study area 

constituted a very minor part of the assemblages. It was also 

found that no chert type, was procured for use as specific tool 

forms. These results suggest an expedient use'of materials. 
2 - 

The analysis- of assemblage structures was undertaken through , , 

, 
a principal components analysis. The, results suggest a general 

I 
G - .  

distinction between the Middle Archaic assemblages from the 

Morrisroe' site and all of the later assemblages. The Middle 

Archaic assemblages are characterized by a large amount of 

debitage from all stages of lithic .reduction and do not contain 

any special associations of artifacts. Groundstone and 

pecked-battered artifacts are relative'ly more - common in these 
assembla"ges, but this may reflect the general rarity of these 

C 

items. The later assemblages generally have fewer than average 
d 

items f rorn l&hic reduction and a more restricted range of flake 
% .  

tools. 

Three sites, 15Tr50, 40Sw74 and the Trail site, h.ave an 
i 

overabundance of hafted bifaces. In the case of. 40Sw74 and the 

Trail site this may reflect a sampling error as these items 

represent a surface collection from across the entire surface of 

the site. In the case of 15~1-50, this indicates that the site 

may have been occupied as a restricted range 6f activities were 

undertaken. It is perplexing that the Trail sit-e also exhibits a 
, . 

very large association of items from all stages of lithic 

reduction and a wide variety of flake tools. This suggests a 



residential stability similar to that indicated by the Middle 

Archaic assemblages. Similarly, some Middle Archaic assemblages 

seem to indicate less stable occupations than expected. These 

exceptions reflect the adaptability of hunter-gatherer mobility 

strategies and emphasize that the dichotomy between logistic and 

residential mobility is arbitrary. s' 

The analysis of technological organization supports the 

results of the analysis of technological structure. Focusing on 

attributes of bafacial thinning flakes and of the bifaces 

themselves, it was found that the Middle Archaic period 

assemblages reflect longer manufacturing trajectories than the 

later assemblages. This pattern is most evident when.,bifacial 
k 

thinning flake lengths were considered and was more weakly 

expressed in the analysis of the other attributes. Nevertheless, 

this aoes suggest that the later sites were occupied for shorter 

periods of time and that residential mobility increased during 

the later part of the Archaic period. 

Comparisons with Other Areas 

As a first step in determining the substantive significance of 
9 

these results, and as a means of understanding the apparent 

change in mobility strategies, comparisons will be made with 

other ~iddlb ~rchaic and Late Archaic assemblages elsewhere in 

the mid-continent. These comparisons will indicate i f  the 

perceived changes were a local phenomena or i f  they were more 

widespread. I f  the results indicate a localized phenomena, then 



- 'f , 

Local causes must be found, and the analytical procedure must be 

reevaluated. If 'similar changes are found to occur elsewhere, 
* 

then th'e procedure may be a c c e p t e d m  more general causes- of 

culture change must be sou,ght. ~ i v e  studies will be rev'lewed and 

compared with the lower ~umberland/~enhessee vall'ey material. 

These include data from the Eva site, the ~l'ack Earth site, 

Modoc Rockshelter, the Koster site, and the Sqlt River valley. ' 

All but the Eva site are Jdcated north. of the Ohio River and lie 

within, -or adjacent to, the prairie penninsula. Consequently, 

mid-Holocene climatic fluctuations may have had a greater effect 

on the environment than in the Lower Cumberland/~ennessee 
s. 

I 

drainage. 

Eva site. The Eva site was located adjacent to the Tennes ee -- 

River in northwesternaTennessee (Lewis and Lewis 1961 ) .  
\ - 

, Flooding, which followed the construction of the Kentucky Dam, 

has submerged the site. The three components recognized at the 

site include the Middle Archaic Eva component and later Archaic 

Three Mile and Big Sandy components. Analysis of lithic and bone 

artifacts and faunal remains indicated a distinct change in the 

nature of the occupation of the site. There appears to have been 

a great reduction i n  the intensity with which the site was' 
\ 

occupied, with muc'h less animal bone oqcurring in the upper 

strata. At the sime time, there, was an increase in fish remains 

and in the amoun't of shellfish remains. Lewis and Lewis (1961 :  

20) suggested that a combination of human exploitation and 

environmental change brought about by'the Hypsithermal reduced 



the availability of deer and forced a greater relia'nce on , 

aquat-ic resoufkes. , .  

Black -- Earth site. The Black Earth 'b ite is located-in Saline 

County, southern Illinois ( ~ e f  feries and Butler 1981.: Jef ferieb 

1983) .  There, a distinct, change was observed between an 

intensive deposition of material and the accumulation of an 
L x 

./ 
organic-rich midden deposit during the Middle ~rchaic and a less 

Y 
- 

intense occupation during the subsequent periods. Jefferies ' 

(1983:  203 -204 )  attributed the intense Middle Archaic occupation 
-, 

to: 

the unique complex of nearby aquatic habitats. As the 
Hypsithermal effects became more widespread during this 
period, reducing the reliability or availability of 

T subsistence resources in the uplands, the lake-swamp 
system and surrounding area assumed an increasing 
significance by offering the necessary diversity, 
density and predictability of food resources to allow 
ldcalization of activities and population aggregation. 

d 
68 

Thus, environmental change is assumed to have been a paramount 

causal factor in the perceived changes in the nature of the 
1 

occupation. 

Modoc Rockshelter. Modoc Rockshelter is a deep, stratified 

site in Randolph county, west-central Illinois (Fowler 1959; 
I 

Styles et al. 1981) .  Comparisons,of artifacts from throughout 

the deposits i that the nature of the activities at the 

site changed $bnsiderably through time. During the Middle 

Archaic, the _total assemblaqe reflected a variety of 

manufacturing and domestic.activities and the faunal remains 

indicated that a variety of animals were procured. Fowler (1959: 



56) interpreted these patgerns as indicative of a general 
L 

habitation site. Following this period, from c. 5,50'0 bp to 

4,000 bp, the faunal remains and artifact assemblage suggested 
! 

that--the site wa,s used as a specialized hunting camp (~owler 
F. 

1959; 57). Fowler (1959: 57; 1957)- noted that most Late Archaic 

assemblages in western Kentucky and southern Illinois represent 

specialized activity sites. This development w4s interpretted 
* i .  @ 

, * 4- 

as: R .& 
J 

demonstrating that the seasonal cycle of loitation of 
environmental resources was fully 
time, 3500 - 2000 B.C.'(Fowler 1959: 57) 

This development was viewed as a part of the more general trend 
,h 

towards Primary Forest Effeciency outlined by Caldwell ( 1958). 

Koster site.'The KoSter site is situated in the lower 

Illinois ~ivervalley, in east-central ~l'linois. While numerous 

repor,ts have been provided by the'research at this-,site, those 

which are most pertinent to this discussion are by  ill ( 1 9 7 5 ) ~  

Carlson ( 1 9 7 9 ) ~  Lurie (1982) and Brown and Vierra (1983). These 

authors have all agreed.that there :as a significant change in 

the nature of the occupations between the Middle Archaic and the 

lat&r levels of the site. The- Miadle .Archaic levels are 

represented by a greater depositon rate'of cultural material, a 

more pronounced spatial organization of this material, and a 

technological economy indicative of a very stable residential 

base. Patterns in the later assemblages suggest much Less 

~rqanization and a reduced rate of artifact depostion. This - 

chang'e seems to represent a trend towards less intense 



occupations during the later periods. Carlson (1979: 396-398) 

suggested that the more intense Middle Archaic occupations 

reflected a '"pull" of populations into river valley localities 

A- as the Hypsithermal resulted in an impoverished upland biota. 
* 

Brown and Vierra (1983) disagreed with such a model, suggesting 

instead that social dynamics may have led to-a change in 

mobility strategies. 

Salt River. Sites located within the Cannon Reservoir, in . -  

northeastern Missouri, provided data upon which models of . 

I changing 'hunter-gatherer mobility strategies could be developed 

and tested (0'~rien et al. 1982). Extensive analyses of 

vegetation patterns and site distributions were interpretted 

within the context of a model linking mobility strategies to 

variations in resource availability and distribution. The 

results indicated that the Middle Archaic sites served as 

residential camps within a residential mobility strategy. Site 

distribukions were restricted to'areas along river valleys, 

perhaps in response to narrowing ecological zones dureg the 

HypsithermaJ (Warren 1982: 365-366). Late ~rchaic - woodland 

period sites retained this pattern, but also refl'ected the 

development of more specialized-activity sites. This suggests a 

pattern of+more stable residdntial bases maintained by logistic 

task forces (Warren 1982: 366). 

In general, these studies confirm the chan$es in mobility 

strategies suggested by the data from the lower 

~umberland/~ennessee drainages. That is, there appears to have 





> 

grasslands and a 'contraction pf arboreal species to areas within 

the river valleys. The effect was a compaction of a number of 

biotic sssociations within relatively .small distances. within a 

given area, the environment became more patchy and the 
. 

distribution of resources were spatially clumped. A s  a result, 

residential bases may have been maintained for longer periods 
m '  

.and may have supported larger numbers of people.   his result 

follows for two reasobs. First, the 'range of exploitable 

- resources near sites in the-river valleys was increased. Second, . 3 

logistic task groups would have had to journey relatively short 

distances fo exploit new patches of resources. As a result, the 

need to move a residential base wquld.have occurred with less 

1 frequency. 
k 

Following the Hypsithermal, the qboreal elements apparently 

expandkd beyond the river valleys, ugh not as-far as their 
0 

previous range. As a result, patches of'distinct resource " 

association would have been further apart. Seasonal exploitation 

'pa<rhnd the consumption of resburces near residential sites 
I .  

,-'- 
would have required more fr.equpnt moves of the residential 

' 

6 

bases. Logistic groups would have had t6 travel greater 

distances before encountering new resource patches. Evidence 

indicates that population growth during. this period may have 

limited the area aTailable for exploitation by any one'group 

(cf. Walthall 1980). 
L 

The effects of the Hypsithermal on the biota of western 

~ e n t u c k ~ a r e  much lesk clear; Both the Cumberland and the 
' 



\ 

Tennessee rivers drain from southern areas. Consequently, their 
- - I 

water levels may have been largely unaffected by the 
B 

mid-Holocene drying trend. Areas in the uplands between the 

rivers are more dependent upon local rainfall. Prolonged' dry 

periods may - have resulted in an expansion of the Barrens and a 
m 

contraction of arboreal species to areas near the river valleys. 

With the return of more moist conditions, these biota may once 
0 

more have expanded. A changing pattern of mobility strategies 

similar *to those ob$erved in other areas may have resulted. 

This "environmental model" ~f mobility strategy change seems 

to account reasonably well for the observed changes in the 

archaeological record. However, it serves as a prime-mover model 4 

and therefore ignores the interrelationship of other variables 

such as population growth and technological change. A model 

developed by Harris ( 1 9 7 7 )  illustrates how a variety ckf factors 

may interact to affect changes in mobility strategies. He noted 

that a ,change from logistic to residential mobility may be 

accompanied by an increase in the population growth rate as 

males and females spend more time together. Increased , 

pop~la~tion, in turn, may limit the size o.f territories available , 

for exploitation. This may lead to the exploitation of types of 

resources previously considered undesirable or "second-line". 

The initial change from logistic to residential mobility 

strategies, however, remains linked to environmental change. 

So far in this dissertation the economies of the Middle and 
a. 

, Late ~rchaiE periods have been discussed as though they were 



very similar. In fact, growing evidence suggests that, during 

the Late Archaic, experiments with plant husbandry and 

horticulture were undertaken in a number of areas of the 

mid-continent (Crawford 1982; Crawford and Chomko 1981; Watson 
, && 

and Marquardt 1983). Extensive exchange networks also became 
#' 

established during the Late Archaic and cultural interaction 

ars to have become more complex (~ender 1984; Waltha.11 ebt 

al. 1982). It is interesting that while the Tennesse River may 
i 

have been a major conduit through which galena an6 copper were 

passed (Walthall et al. 1 9 8 2 ) ~  sites along these rivers do n0.t 

suggest the presence of major trading centers. In view of these 

significant social,developments during the Late Archaic, it is 

likely that changes in the mobility strategy were responses to 

more than just chsnges .in the environmental condit.ions. However, 

until more is known about the social dynamics of the Late 

Archaic and Early Woodland periods, an elaboration of the social 

mechanisms underlying changes in mobility strategies is not 

posii ble'. 
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Appendix C. Chert types  i d e n t i f i e d  i n  t h i s  s tudy (from Gatus 1979) .  

'I Cont inenta l  ,Deposits 

Clayt on/McNairy 
\ 

1 

- 1 

Tuscaloosa "---'" 

Degonia 

e 

. . 

Descr ip t ion  . -- 

. Usually found as d e s i l i c i f i e d  pebbles ,  
cobbles  and bou lders  which e x h i b i t  a  
p a t i n a  i n d i c a t i v e  of water  t r a n s p o r t .  
Almost a l l  a r e  brownish-orange on t h e  
e x t e r i o r .  F resh ly  f r a c t u r e d  s u r f a c e s  
e x h i b i t  a porous t e x t u r e ,  w i t h  c o l o u r s  
ranging'from whi te  t o  l i g h t  yel lowish- 
brown t o  grey.  I n  many i n s t a n c e s  t h e  
co lours  and f o s s i l s  resemble those  of 
t h e  S t .  Louis,  Warsaw and F o r t  Payne 
c h e r t s  . 
These u n i t s  a r e  c l a s s i f i e d  t o g e t h e r  -1 

l o c a l l y .  The c h e r t  occurs  a s  small , 
pebbles and may have been of l i t t l e  
importance t o  p r e h i s t o r i c  knappers. 

4 

A redepos i t ed  c h e r t  wi thout  water- 
induced p a t i n a t i o n .  Most f i e l d  
specimens a r e  cobble  o)r boulder  s i z e  
a_nd a r e  w e l l  rounded. Old s u r f a c e s  
range i n  co lour  from off-white t o  l i g h t  
reddish-brown t o  l i g h t  medium brown. 
Fresh  f r a c t u r e s  r e v e a l  c o a r s e  i n t e r i o r s  
t h a t  a r e  u s u a l l y  white.  ~ i n e r a l '  

' i n c l u s i a a s  a re fa r  more common than 
4 

f o s s i l s .  

Oecurs i n  nodular  and l e n t i c u l a r  form. 
Colour of f r e s h  f r a c t u r e s  i s  medium t o  
dark b lue  grey and brownish-grey n e a r  

o r t e x .  This  c h e r t  is semi-vitreous 
igh ly  f o s s i l i f e r o u s  wi th  c r i n o i d  
making up c.  50 pe r  c e n t  of t h e  

observed f o s s i l  con ten t .  

This  c h e r t  i s  u s u a l l y  bedded and 
weathers t o  angu la r  fragments.  The 
o u t e r  s u r f a c e  is  u s u a l l y  whi te  o r  l i g h t  
yellowish-white. Fresh  f r a c t u r e s  
r e v e a l  a  bluish-white,  t r a n s l u s c e n t  
m a t e r i a l  and, l e s s  f r e q u e n t l y ,  a  b l u e  
green colour .  C o r t i c a l  f l a k e s  may have 
a  l i g h t  brown hue. Small a n g u l a r ,  c u b i c  



Descr ip t ion  

+ 
Menard 

Vienna 

Renaul t 

S t e .  Genevieve/Fredonia 
" ~, 
u, - 9- 

c a v i t i e s  p k a d e  a l l  samples. Macro- 
f o s s i l s  were n o t  observed i n  an) o f t t h e  
samp 1 e & ~  - 
Ligh t  brown on weathered s u r f a c e s  and 
has  a  ye l lowish-brom t o  orangish-  
brown c o r t i c a l  a r e a  up t o  5 crn t h i c k .  
Fresh  f r a c t u r e s  r e v e a l  a  t r a n s l u c e n t  
b rmnish-g rey ,  semiv i t r eous  s u r f a c e .  I 

C o ~ t i c a l  f l a k e s  appear  mot t l ed  due t o  
d i f f e r e n t i a l  weather ing .  Xo m a c r o f o s s i l s  
were observed. 

Var ies  from b l a c k  t o  d a r k  g rey  t o  l i g h t  
grey  and occurs  a s  i r r e g u l a r  nodules  
and bedded nodules .  Old f r a c t u r e s  a r e  
brdwizish-blue, w h i l e  f r e s h  ones a r e  
l i g h t  grey  t o  b l u e  g rey  and semiv i t r eous .  
Ne i the r  m i n e r a l s  nor  m a c r o f o s s i l s ~ w e r e  
pb s e w e d .  

C o r t i c a l  a r e a ,  which i s  up t o  5 crn chick ,  
i s  ve ry  f o s s i l i f e r o u s ,  c o n t a i n i n g  mostly 
c r i n o i d  stems. Both t h e  c o r t i c a l  a r e a  
and the'  i n t e r n a l  f r a c t u r e  p l a n e s  r e v e a l  
a  r e l a t i v e l y  moderate t o  h igh  i r o n  c o n t e n t .  
Yuch of t h e  c h e r t  i s  c o a r s e ,  b u t  some i s  .- 
r e l a t i v e l y  f ine -g ra ined ,  g i v i n g  i t  a 
waxy l u s t r e .  The c o a r s e r  m a t e r i a l  i s  
brownish-grey; t h e  f ine -g ra ined  p o r t i o n  
i s  brownish-blue. , 

F i e l d  bpecimens occur  a s  i r r e g u l a r  
nodules o r  l e n s e s .  E x t e r i o r  s u r f a c e s  
a r e  l i g h t  g rey .  Fresh  f r a c t u r e s  a r e  
mot t led  l i g h t  greyish-brown. This  c h e r t  
i s  t r a n s l u c e n t  i n - a r e a s  of l i g h t e r  
co lour .  Cr inoid-  stems and minera l  
i n c l u s i o n s  a r e  common. 

. -  - 
Col lec ted  specimens come from only  one \ l o c a l e ,  t h e  Cox s i t e  ( L W  s i t e  5 5 ) .  
Chert e x t r a c t e d  from exposed rock occurred  
a s  nodules,  l e n s e s  and beds  and ahd a - 
white  t o  g rey  c o r t e x .  I n t e r n a l  co lour  
v a r i a t i o n s  range from medium brown t o  
brownish-blue and g rey  b l u e .  L igh t  b l u e  

- -- 



Descr ip t ion  

Glen Dean 

i nc lu s ions ,  observed most commonly 
n e a r  l a r g e  c r y s t a l  formations,  tended 
t o  t u r n  whi te  in c o r t i c a l  a reas .  Samples 
were both  f  ine-grained and med i ikg ra ined ,  

C 

Chert  from t h i s  u n i t  i s  r a r e .  It occurs 
i n  blocky fragments which a r e  white,  
yellowish-brown and dark brown i n  
co lour  . - 

upper St .  Louis Most a v a i l a b l e  samples a r e  nodular o r  
aqgular chunks. A l l  specimens occurred 
i n  residuum, Colours range from a medium 

. b lue  to  l i g h t  brown t o  o l i v e  t o  l i g h t  
grey and medium grey.  Bluer examples 
develop t o  medium brown c o r t i c a l  
a r e a s  which, when completely d e s i l i c i f i e d ,  
t u r n  grey and f i n a l l y  white.  The grey 
and o l i v e  c h e r t  develop grey tm white  
c o r t i c e s .  Fine  grained,  semivi t reous  
b lue  samples con t a in  few macrofogsi ls  o r  
mineral  i nc lu s ions  a s  does t he  medium 
grained o l i v e  mat.eria1. The brown and -- 
grey v a r i e t i e s  t e n d , t o  con t a in  more 
f o s s i l s .  Blue and brown v a r i e t i e s  tend 
t o  be t r ans lucen t .  The grey and o l i v e  
c h e r t ,  wh'ch i s  gene ra l l y  medium t o  coarse  i grained,  tend towards opac i ty .  Old 
f r a c t u r e s  f r equen t ly  red due t o  a high 
i r o n  con ten t .  

lower S t ,  Louis/Salem 

Warsaw 

These geo log ica l  format ions  have been 
mapped t oge the r  h t h e  s tudy a r ea .  
The c h e r t s  occur i n  a number of v a r i e t i e s .  
one is  a semivi t reous  deep b lue  grey t o  
b lack  grey wi th  l i g h t  b lue  mot t l ing .  
Another v a r i e t y  tends t o  be deep t o  medium 
brown and con t a in s  l i g h t  and dark 
i nc lu s ions  vh ich  commonly form discont inuous 

6 

laminae. The t e x t u r e  is ear thy .  I n  
most r e s p e c t s  t h i s  i s  s i m i l a r  t o  t h e  Dover 
c h e r t  of Tennessee. Other v a r i e t i e s  

- - a r e  speckled o r  semivi t reous .  .> 

- This  che r t  i s  more common t o  t h e  q r ea s  
near  t he  r i v e r s .  Most c o l l e c t e d  samples- ' 
were charac te r ized-  by t h e  presence of l a r g e  
numbers of f o s s i l s .  Blue-grey is t h e  

, most common colour ,  a l though greys  and 



For t  Payne 

' +  

D e s c r i p t i o n  

and browns have a l s o  been observed.  
S e v e r a l  examples r evea led  c o n c e n t r i c  
r i n g  des igns .  L u s t r e  v a r i e s  f r o m - e a r t b  
t o  semi-vi treous and g r a i n  ranges  from 
v e r y  f i n e  t o  coa r se .  

F i e l d  specimens range  from l i g h t  and 
medium grey  t o  t a n  and l i g h t  pink and 
t o  cha rcoa l  b lack .  The l i g h t  t o  medium 
g r e y  c h e r t  b e a r s  few f o s s i l  o r  mineral  
i n c l u s i o n s .  So-me lamina*.'ons - 
resembl ing t r e e  r i n g s  were noted.  
Specimens range'  f  rom f  i n e  t o  medium 
g r a i n e d  i n  t e x t u r e .  

Camden/ Jef  f  er sonv ill e  F i e l d  o b s e r v a t i o n s  i n d i c a t e d  t h a t  c h e r t  
from t h e s e  u n i t s  occur  a s  pebbles ,  , 
cobb les  and bou lde r s .  The c o r t e x  has  
t h e  t e x t u r e  of sandpaper and i s  very . * 

porous ,and permable. It weathers  - .  l i g h t  g rey  t o  orangish-brown. Large - 
f o s s i l s ,  e x p e c i a l l y  brachiopods ,  a r e  
common. F resh ly  f r a c t u r e d  s u r f a c e s  
range  i n  c o l o u r  from whi te  t o  yellowish- 
w h i t e  t o  brownish-white t o  tan .  

~ a s e + i l l e / ~ u s k  Cher t  from t h i s  u n i t  occuns o n l y  a s  
s p a r s e  a n g u l a r  fragment<- of pebble 
s i z e  which a r e  cemented i n t o  a conglobera te .  
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