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ABSTRACT

L. ~

. Changes in hunter-gatherer mobility strategies during the Middle
and>Late Archaic periods in westérn Kentucky are examined.»Two
types of mobility strategiés are definedf residential mobility
and logistic mobility. Any hunter-gatherer societ} is expectéd;
to reflect a mixture of the 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 ffom‘
15 assemblages recovered from six sites. These data include
sé?en Middle Archaéc’assemblages from one site and'eight Late
Archaic assemblages from six sites. Analysis oj lithic material
types indicates that local cherts predominate in each
assemblage. All material is of good quality‘agd differences in
assemblage§ éannot be attribuﬁed to efforts at raw material

conservation.

Principal components analyses were undertaken-E;\éefg?ﬁ::;:/p

the structure of the assemblages. One analys}s included completé
assemblages while the second focused on chipped stone artiféﬁts.
Both analyses indicate that all. assemblages reflect genera}izgar
complég asseﬁblages indicative of resideqtial sites. There

_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

1 | ,«m\/



the longer a site is occupied, the greatef~the trajectory length
representedyin én assemblage. Biface thinning flake len&thg and
Striking platforms, together with biface width:thicknesé ratios
are utilized as indices 6f trajectory length. Analyses Bf flake
lengths indicate that trajectory lengths at Late Archalc srtes
are more restricted than in Middle Archaic assemblages ThlS 7

suggests a trend toward shorter site occupations., = . _

It ié concluded that there was a trend from logistic -
-mobility during the MIddle Archaic toward residential mobility .
during the Late Archaic. Comparisons with other Archaic sites in
the ﬁidcontinent reveal patterns both similar t& and different
froh those observed at the sites under study. Responses to local
ecological and sociocultural factors are thought to be

responsible for these differences and similarjties.
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CHAPTER 1

INTRODUCTION

'

The Archaic period in Eastern Woodland prehistory is considered
to have been a time of significant social and ecenomic
development. J.R. Caldwell (1958), who was among the first to
reeognize these trends, emphasized the specialized adapti
strategies developed by various social groups within different
environments.'He argued (Caldwell 1958) that tﬁese localized
adaptive#stgetegies led go the development of regionally
distinctive\cultures. More recently, Cleland (T966, 1976)
suggested tﬁet these strategies involved, not a specialized
conéentration on a few resources, but rather an intensified
ékploita;ion of a diverse rahge of species. Both agree, however,
. ﬁhat the‘paleoeconomic developments were accompanied by

§

,important changes in settlement patterns and networks of social

- .

interaction.

Among these impox?%nt developments was an intensification of
the trend toward sedentism. This trend involved a increase in
thellength of time certain sites were occhpied,’resulting in
semi-perhanent or permanent settlements. These changes can be
understood as a change in mobility strategies. Such strategies
are "the nature of seasonal movements of huhter—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).




— P
: . § o
. ) - ) . -
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\fThis dissertation examines changes in mobiliéyvég?ateg%eg/as
reflected in Middle and Late Archg}é lithic' assemblages from the
lower drainages of the Cumber%énawand Tgpﬁéssee Rivers in
western Kentucky (Figure 1). Speézgf‘gEZention s focused on the
changes. in mobility sp;ategiés and the implications négaﬁding?

the composition of lithic assemblages and the-organization of

lithic techndlogical systems. These assemblages are suitable for

4 i
; v

such a stdéy for several reasons. o ' N L ‘
- , _ i

1. All are derived from sites within the study area of the
Lower Cumberland Archaeological Project (Nance 1980). This .

multidisciplinary research project has provided data ™
regarding local geomorphologital developments and the nature

+ and availability of lithic resources. The geomorphological
analysis facilitates an understanding of the depositonal
context of several assemblages and has éontributed to our
knowledge of some aspects of the paleoenvironment. Detailed
knowledge of lithic resource availability assists in
modelling lithic technolbgical organization.

2. Many of the assemblages are deriv;d from small, single
component sites. Assembiages from the single,
multi-component site exhibit minor comingling of haterial.
Although these assemblages do not represent distinct
occupations, they‘are from relatively discrete time periods.
Differences can be examined for diachronic change. i

3. The sites are situated both in the river vélleys and in the

uplands between the rivers. This provides a wider range of

variation among the assemblages and the changes can be
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L3

‘i? considered to,refleEt long-term adaptive strategies. That
is, changes do not reflect strategies within just one
ecological zone.

4. Studies focused on Arcggxg mobility strategies have been
undertaken in west-central Illinoig\iat the Koster site;
Carlson 1979; Brown and Vierra }283), and in easgréggg;;f
Missouri (O'Brien et al. 1982). Tgégé/areasvlie{{ithin, or
jmﬁediately adjacent to the prairie peninsula. The

assemblages examined in this study are from an area south of

the present prairie and which may hgwe been beyond the

prairie in the past. If simil®r patterns of mobility
strategy changés are evid;;ﬁ in all areas, then these
developments may reflect fundamental changes in Archaic
adaptive strategies; changes that.are not tied to

environmental alterations.

\

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

As a first step in’understanding how and why'thé observed

the pakeoecology of the region and the environmental changes
thch took place throughout the period under discuésion. It is
not suggested that a direct causal relationship is to be found
between environmental cHange aﬁz culture chanée. The
aréhaeological data are, however, considered to be indicative of

human adaptive strategies.

-
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Previous Research

Although archaeological studies é%re initiateq/iﬁ/western
Kentucky dﬁfing the nineteenth cegkury (Rafinesquei1829;iMoore
1916), the prehistory of the area remained‘largelj unexamined by
professional archaeologists until the late 1920's (Schwartz
1967: 31). Then, following an archaeological survey of the
entire state of Kentucky (Funkhouser and Webb 1932), excavations
.were undertaken at a number of sjites. Among these were the
Duncaﬁ‘site in the lower drainages of the Cumberland and
Tennessee rivers (Funkhouser and Webb 19§$l, the Tolu site on
the Ohio River (Webb and Funkhouser 193i), the Williams site to
the east in Christian County (Webb and Funkhouser 1929), and the
McCleod site in the moré western Hickman County (Webb and
Funkhouser 1933). Later, the construction of the Kentucky Dam
and Reservoir’on the Tennessee River prompted W.P,A.-funded
surveys of the impacted areas in Kentucky and northwestern
Teﬁnessee and the excavation of the-Jonathan é;eek Village site
(Webb 1951) and the Eva site (Lewis and Lewis 1961). Further
work in the area was withheld until the construction of the
Barkle;_Dam and Reservoir on the Cumberland River led to more
surveys and excavations in the area between the two riv;?%
(Schwartz Véloan and Griffin 1958; Schwartz 1961, 1962; Schwartz
and Slban(TQSB; 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 ®as



frequently noted in these assemblages, it was not until

Rolingsdn'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
collectors revealéd the presence of a substantial Paleo-Indian

occupation throughout the region.
\ ¢

More recent work has provided an elaboration of the N
prehistory of wesFern KenEPcky. Data from northwestern Tennessee
have substantiated the evidence for a Paleo-Indian occupation
(Dr%goo 1973). Mose sites from the Early Archaic (Mocaé 1977;
Narffce™1974; Naﬁce and Conaty 1982), the Middle Archaic (Nance’
and Cogfty 1982), and the Late Archaic (Peterson 1973; Nance
1974) periods have_been added to the culture chronology. In
addition, there has bgen an increasing focus on the total range
of éites, including both large riverine localities and smaller
sites (Nance 1972, 1975, 1977; Autry and Hinshaw 1979; DiBlasi
and Sudhoff 1978 Butler et al. 1979; Ahler et al. 1980). Studies

in adjacent areas, although freguently constrained by the terms

of reference provided by mitigatiye contracts, have also

provided information regarding the settlement and subsiséence
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; watsoﬁ
1974; Watson and Yarnell 1966; Marguardt and Watson 1976; Levy

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

'
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These studies nave revealed a 1ong’ana conpigg culture
history in western Kéntucky and offer a substantial data base
for the development of processual models. éiay (f976),vfor,
example, has examined Mississippian settlement systens. At Ly
present, however, thergz;s no model based upon locally derived

interprets and explains the variation

data that satisfactoril

between Archaic period sites. . -

Chapter Outline - .

This study begins with an extensive overview of the culture
history of the Mid-South. This discussion places the data from
the lower Cumberland/Tennessee drainage within a broader context
and underscores the similar economic strategies that existed
througho t the Archaic period. Emphasis is also placed on tné

- formal variations of hafted bifaces. These items serve as the
only indicatnrs of the age of many of the aséembiages considered
in this study. It is important, thereforé, thaf‘assumpbions

regarding their temporal context be made explicit.

j—_T\SEapters 3 and 4_provide the theoretical and analytic
framework. The former outlines the importance of ekamining the
contexts of assemblages and discusses in detail the application
of optimal foraging theory in this study. The latter chapter
disc%sses how the analysis of assemblage structure and
technnlogical organization contribute to understanding human
foraging and nobility strategies. Chapter 5 is a description of

the local environment. !



-

The artifact categoriés“used in this study are ‘defined in

-

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

}ithicfmaterial types is analyzed in Chapter 8 and the -

assemblage structures and technological organizatiqn are -
M . " , RS\

analyzed in Chapters 9 and 10. Chapter 11 contains ‘the

concluding remarks.

X,




CHAPTER 11

CULTURAL CONTEXT: OVERVIEW OF THE REGIONAL PREHISTORY .

e

i -

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"

neighbouring areas. Such a discussion is 4¥mportant fof"twegx

S
e

reasons. First, the age of many of the assemblages examined hé;é
can only be determined through a comparison of temporally
diagnostic artifacts, such.as projectile points/knives, A
discussion of the occurrences of these artifacts in well-dated
situations provides verification of the ages to which they are
assigned in this study. Second, a consideration of cultural
developments in neighbouring areas will provide a foundétion 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,

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 important in understanding Archaic Huntér—gatherer mdbility
strategies in western Kentucky. In Figure 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 Mississippi River valley. The

-



Figure 2. Region included in the midcontinent area.

10



northern.boundary follows the eastern portiom of the Ohio River:
valley, but is extended across southern Indiana and Illinois_to‘

include sites of the Riverton Culture and the Koster site.

The prehistory of the midcontinent can be separated into
five periods: the Péleo—Indian period (up to 10,500 years bp);
the Paleo-Inéian/Archaic Transition period (c.'10;500 to 9900

~years bp); the Archaic period,(c. 9900 to 2900 years bp); the
Woodland period (c. 2900 to 950 years bp); and the Mississippianx
period (c. 950 to 700 years bp) (Table 1). The following 4
pfesents an putfﬁne of the general developmental trends that
occurred within each period. The evidence from—the lower

Cumberland and Tennessee drainages is examined in detail. As 4
this stﬁdy ig concerned with the Archaic, a greater emphasis (

~ - .

will be placed on that period.

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

The time and nature of the in??%l human occupation of the .
midcontinenf remains a problem. The earliest uﬁdisputed material
bears clear {esemblances to fluted point complexes from other
areas of North America. Artifacts which are believed to be
diagno$tic of this period include blades and blade tools, N
gravers, a profusion of unifacial tools, end scrapers {(many with
graver spuis), channel flakes, and fluted points. Mason (1962:
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. Culture-historical peridds of the midcontinedt."
AGE PER 10D ' sUB -PERIOD |
yrs. bp) - :
o~
HISTORIC
- r?"-.
- 500 _
MISSISSIPPIAN
- ! 500 _L:AI.ET_EQ_Q!ILAND_
WOOD LAND MIDDLE WQOD‘LAND
— 2 500 EARLY WOODLAND
— 3500
- 4 500 LATE
ARCHAIC
. 5500 .
ARCHAIC
— . 6500 MID DLE
ARCHAIC
- 7500
—~ 8500 "EARLY ARCHAIC
— 9500 PALEO-INDIAN/ ]
ARCHAIC TRANSITION
—~ 10500
PALEO "INDIAN

12
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continent, In the midcontinent they“occur at thé Thunaerbird
site 1n theiFlint Run Complexkin West Virginia (Gardner 1974),
at the LeCroy site 1in Tendessee (Lewis and Kneberg 1956), at the
"Pine Tree site in northern Alabama (Cambron 1956), at the Wells
Creek Crater,g{ie‘in northwestern Ténnessee (Dragoo 1973), and
at the Pégfish site in west-central Kentucky (Webb 1951;
Roling h_and Schwartz 1966). Assemblages with these points are
4 . v

believed to predate occurrences of the smaller variety (Gardner

1974)".

The-smallé} forms are known variously as Quad or Cumberland
points. ﬁahy are distinguished by the presence of multiple
flutes and basal ears. These forms have been found in northern
Alabama at the Pine Tree sitev(Cambron 1956), at the Quad site
(Soday 1972; Cambron and Hulse 1972), and at,the Fli;t Creek

Rockshelter (Cambron and Waters 1959). In West Virginia they
°havé been recovered at the Thunderbird site (Gardner 1974),
whii;Aianennessee they occurred at the Nuckolls site (Lewis and
Knebefg 1958, 1959) and at the Nowlin II site (Keel 1978), Thei;
presence in west-cen#ral Kentucky has been noted at the Morris
site (Rolingson and Schwartz 1966) and at the Longworth-Gick
-site (Collins et al. 1979). The deposits af most of these sites
contalned 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 people is almost non-existent. Evidence from the

13
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Great Plains indicates thaf tpése were big-game hunters whose
prey included mammoth and other now-extinct fauna (Agogino 1968;
Haury 1952; H§ury et al. 15%3; Haury et al. 1959; Haynes 1973,
1974, 1976, 1978; Hemminaﬁfgnd Haynes 1969; Hester 1966; Irwin
et al. 1965; 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 carigou (Fitting et al. 1966; MacDonald 1968).
Clovis tcols were found {n 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
revealed at%leasg two environmental features, of significance.
First,;some sites have been fourd on ridges, close to outcrdps
of cryptoc?iﬁtalline material (e.g., the Thunderbird and Wells
Creek Crater sites). It has been suggestgd that this reflectif;
general Paleo-Indian settlement gystém which included the
selection of sﬁécific sources of lithic material (Gardner 1974;
Goodyear 1979). Second, it has been demonstrated that, in
regions of karst topoéraphy, Paleo-Indian sites tend toroccur
near sinkholes (Gatus and Maynard 1978). These sinkholes would

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

therefore have served as admirable ambush localities.

Cumberland/Tennessee Drainage. All of the Paleo-Indian

assemblages in the lower Cumberland/Tennessee drainage were

found 1n association with tools from later periods. Rolingson




P
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and Schwartz (1966) provided a detailed analysis of two sites in

-

“this region which contained a significant amount of Paleo~Indian

material: the Henderson site and thé Roach 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 were focused in the area of the most dense concentration
of cultural material, revealed cultural deposits 40 cm Aeep. One*
complete fluted Cumberland poiﬁt/kqife aﬁd fragments of t&o
other fluted points/knives were recovered. Although thezshal%ow
deposits had been disturbed by cultivation, and despite the
predominance of Archaic point forms (82.76 per cent of all
poimts), Rolingson and Schwartz (1966:26) suggested that the
assemblage represented a single cultural cbmponent and that the
presence of fluted points indica&ed an age of greater thaa B;OQO_f

years.
$

The Roach site was one-guarter mile east of the Tennessee

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

1t was originally excavated in 1941 as a mitigative action in

conjunction with the construction of Kentucky Dam, Rolingson and
Séhwartz (1966) provided the first published analysis of the
material. The unstratified cultural deposits extended to a |
maximum depth of 3.5 feet below the surface and inclyded
material that is representative of Paleo-Indian, ArcHaici and

T

Mississippian periods. Paleo-Indian point varieties included

15



seven Quad, two fluted lanceolate and three unfluted lanceolate

points/knives.
4

The early material tended to cluster in distinct ageas of
the sife\\iZiz>fgpm fhe Woodland and Mississippianrmaterial.
This spatial diétripution strengthens the argument for a
distinct Paleo-Indian occupation. It is intéresging to note that
the Quad points and the fluted lanceolate forms occurred in
clusters which were separate from each other. Rolingson and
Schwartz (1966: 61) did qot consider there to have been an
ﬁhquestionable Paleo-Ind{an occupation of the site. Rather, they
viewed the lithic assemblage as being Archaic in composition,
but reflecting eaglier Paleo-Indian ihfluences and later traits

of a Woodland culture.

A comparison of the Héndersén and Roach materials with those
from other Palgsflndian sites 1in weétern Kentucky and Tennessee
led Rolingson and Schwartz (1965: 152) to conclude that the
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.
Cumberland Flpted points, the co-occurrénc;Aof the same
varieties of unifacial scrépers, the presence of graver spurs on
some of the unifaci%ﬁ scrapers, and the prevalence of utilized
flakes. Notable by their absence are prismatic blades and tools
made on such blades. In view of the elements shared by these
assemblages, it was concluded tHat“these sites "were,

apéarently,‘Z;gZessions of the Quad-Dalton tradition 1in

F: 16
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Kentucky" (Rolingéon and Schwartz 1966: 152).

The Tréil site, on the south bank of the Cumberland Rivér,
has contribufed more Paleo-Indian mater;al. There, two
Cumberland Fluted points were recovgred duriné an intensive
surface collection. The remaining points from this site are)
distinctly late Middle Archaic in age. Other uneguivocally early
artifacts cannot be d{stinguished from the later material. Thus,
while this\site furthér documents the presénce 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 gastern North America generally
consider the period between c.\kQ,SOO 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
(willéy 1966: 72; Stoltman 1978: 714). Characteristic of this
period is a lithic technolégy which shares many aspects with the
preceding fluted point assemblages and which is characterized by
the presence of Dalton points. The technological affinikies with

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

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 Dalton points

includes many of the same unifacial tools that occur in fluted

ome

w
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point sites. An important addition to this inventory is the
I4

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

Stratified sites at which Dalton points have beenrfound
include theJRose Igland site (Chapman. 1975: Table 13), the
Icehouse Bottom site (Chapman 1977: Table 3), the Hardaway site
(Coe 1964: Table 7), the Stanfield-Worley Bluff Shelter
(DeJarnette et al. i966), Hﬁ?sell Cave (Griffin 1974), tﬂe Eva
site (Lewis and Lewis 1961),\the Big Bottom site (Sims 1971),
and the Morris site (Rolingson and Schwartz 1966). In each of
these instances, the Dalton forms were found iﬁ theksame
stratigraphic levels as corner-notched points/knives. Associated
dates from the Stanfiéld-Worley Bluff Shelte; were 8920 bp

Q(UM-1153) and 9640 +/- 450 years (UM-1152) (DeJarnette et al.
1962). These dates; the apparently clear association with
Archaic point forms, and a technology which reflects the
Paleo-Indian period led to the characterization of the Délton
complex as a late Paleo-Indian/Early Archaic transitioﬁal

horizon (ﬁyck 1974) .

In a recent review of the Dalton horizon, Goodyear (19§2§
noted that Daltem and Early Archaié¢ notched points occurred

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

deposits and at open air sitifﬂgﬁ?*two are mutually exclusive

(the Dalton points from the Rose Island and Icehouse Bottom
sites were considered to have been "culturally redeposited”;
Goodyear 1982: 188).He further observed tggt thé datéﬁ from the

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

- ‘ 18



Archaic assemblages from the St. Albans site in West Virginia

(Broyleé 1971) and from a number of sites in’the Little

Tennessee River valley in eastern Tennessee (Chapmah 1975, 1976,

1977). In contrast, charcoal samples from the‘Dalton éone at |
Rodger's Rocksheltef in the Ozark Highlands of Missouri (Wood

and McMillan 1976)! have yielded détes of 10,530 bp +/- 650 years
(1SGS-48) and 10,200 bp +/- 300 years (M-2333). The assemblage (
from this zone comérised "a éohzzgﬁt Dilton assemblage very

similar to that known from the northeast Arkansas region"

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

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

and that Dalton occurred only between 10,500 bp and 9900,bpi
B | .
\

Settlement and Subsistence. The early age that Goodyear

broposed for the Dalton horiion places it within the time span
of the Pleistocene-Holocene transition. In many regiohs of North
America, this was a period during>which the environment
significantly changed. The periglacial, boreal-like forests were
replaced by~thermophilous deciduous species. Faunal and floral - ’
evidénce indicate that the diet of the Dalton people was |

composed of modern species (Goodyear 1982: 391). £§\\

.Whiie the settlement patterns of Paleo-Indians is only
ngﬁerstood’on the most general level, more specific models have
been developed for the Dalton'period. A settlement pat;ern has
been suggested (Morse 1973, 1975; Morse and Goodyear 1973;

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

L

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

19 ‘ _
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expected that each of these satellite sites will contain a
distinctive assemblage of tools that is indicative of the

k§§aCtiViti;;‘}ﬁét were conducted at the site.

%\ Lower Cumberland/Tenneéseé@Q%ainage. Dalton points have not
been found in undisturbed or uﬁéquivocal contexts in the lower
drainages of the Cumberland and Tennessee_rivers.-Lewis and
Lewis (1961) reported Dalton points from the Eva site and
Rolingéqnwand Schwartz (1966) recorded one}Qalton point. from the
Hende;son site and one from fhe Roach site. At the Roach site,
"“the Délton'material was spatiaily clustered away from Woodland

: %
and Mississippian artifacts and features.

The Archaic Period (c. 9,000 =.2,900 bp)

In the fifty years that have followed 'W.A. Ritchie's (1932)

p
initial definition of the Archaic, considerable fesearch has
been coﬁcerned with this period of eastern North American
prehistory. In most summary descriptions (e.g. Willey j96§§§
Chapman 1975: 6; Céllins 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 (1958), among
others (e.g. Cleland 1966, 1976; Hayden 1981), attributed this

trend to successful adaptations to local conditions.
%3

rd
~

In this section, the Early, Middle and Late Archaic
g4 ‘

subperidds will each be considered in turn. Data from different

7
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areas will be presented and compared with Archaic manifestations
in neighbouring areas.AFoflowing this, the evidence from the

lower Cumberland/Tennessee drainage will be examined.

Early Arcﬁaic SuZ{ert’od (c. 9,000 - 7,900 bp) - /\
The Earl; Archai& has been defined as "those cultures following
in time the Paleo-Indian fluted point users and preceéding in
time the emergence of distihctive_regional variants of the
Archaic in the east." (Tuck 1974: 73). Tuck (1974) originally

-

identified three horizons, defined on the basis of the <«
-~
distribution of specific point styles. Recent research indicates
that several other point forms also enjoyed a widespread and
‘ .

coeval distribution.

Early fofﬁs of side-notched and corner-notched pofﬁ?E“

appeared some;i&e after the Paleo-Indian/Archaic transition. At
the St. Albans site, in West Virginia, Charles Corner-Notched »
points wé:e found in association with a hearth which produced- a
radiocarbon déte of- 9850 bp +/- 500 years (M-1827). The initial
Early Archaiévhas also been noteq at godoc Rockshelter in -
southerm\Illinois. Fowler (1959: Tab&é f) suggested an averagé
age of 6219 bp +/- 488 yearsufor the Hidden Valley‘Stémhed and
eafly'side-notched points, although dates of 10,947 bp +/—'905
years (C-904) and 11,2pﬁj;ears +/- 800 years (C-905) weredalso
gptained from the same leveE% as® these early points. In 1980,
carbon ;amples 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-780),
{ .
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8680 bp +/ 150 years (1SGS- 797), and 7700 bp +/- 190 years

(ISGSr781) (Styles et al. 1981: Table 5). The Stanéleld -Worley

Bluff Sﬂgkfe; in northern Alabama has also produced very Early

Archaic m teria%{ﬂDeJaFnette et al. 1962), There, Big Sandy I
side-notched points initially occurred é;}:;:,same levels as
Dalton points. The two point styles were considered to be

variations along a Jontinuum (Dejarnette 1962: 82). ' ~d

Kirk Corner-Notched Horizon. Following the early point
styles, Kirk Corner-Notched varieties appeared and became
w1despread$/These were initially 1dent1f1ed by Coe (1964: 56-83)
from material recovered at the Hardawa 1t the Yadkin River
in the CarolinaZPiedmont;‘He distingug@shed between Palmer
Corner-Notched and Kirk Corner-Notched forms. The former were
smaller, had ground bases and bevelled blades and were slightly
older. Kirk Stemmed and Kirk Serrated styles occurred inyaevels

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

8 ) .
available for the Hardaway site. However, through a comparison
with other sites, Coe (1964: 67) estimated that the Palmey

Corner—Notchgﬁ*points were approximately 8,000 years old.

Broyles (1971) identified two varieties of Kirk
Corner-Notched points at thevSt. Albans site. A‘smallivariety,
which resembles Coe's (1964) Palmer type but which lacks
grinding, was found in association with a hearth dated 8930 bp
+/- 160 years. A large variety of Kirk Corner;Notched»point |

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

years. Three Kirk Stemmed points were also found in the zones
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associated with the Kirk Cofner-Notched assemblage.

Recent research in the lower Little Tennessee River valley
bhas revealea thé presence of a number of deep, sfratifiéd sites
on the floodplain and on islands in the river. Kirk
Corner-Notched points occurred as the predominant pbint form in
the lowermos£ levef; at the Rose Island site (Chapman 1975), the
Icehouse Bottom~sif§ (Chapman 1973, 1977), the Bacon Farm site
(Chapman 1978), éna the Patrick site (Chapmany1977). Radiocarbon
dates for these assemblages are 9350 bp +/- 250 years. (GX-4125;
Stratum L at Icehouse Bottom), 8525 bp +/- 355 years (I—§137; |
Stratum L at Icehouse Bottom), and 9330 bp +/- 250 years’
(GX-3564; Stratum VIII at Rose Island); At eaeh of these sites a
progression>from small to large Qarietles was notgd. However, no
stratigraphic separation could be made between corner-notched
points with basal grinding and~those wiihout.fit was therefore
suggesﬁ?g that Charleston Corner-Notched (Broyles 1971), Palmer
(Coe 1964), Kirk:Corner—Notched small variety, and Kirk
Corner-Notched large variety points all £epresent variations

along a continuum (Chapman 1975: 123).

=

;?\hussell Cave 'in northern Alabama, Earl;Q;rchaic artifacts
were recovered from Layer G (Griffin 1974). Although a wide
vériety 6f\points was recovered from this layer, corner-notched
forms dominated the assemblage. Radiocarbpn determinations from
charcoal samples taken from this layer yielded dates{of 7565 bp
+/- 250 years (I-827), 8095 bp +/- 275 years (i-828), 8435 bp

+/- 275 years (1-822), and 8500 bp +/- 320 years (I1-2239)

/“\§
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(Griffin 1974: Table 1). .- ’ .

Corner-notchied pointsrhave also been found at the Faulkner
site (MacNeish 1948; Cole et al. 1951), located across the Ohio
River from the mouth of the Tennessee River. Formally, these
pointé resemble Kirk Corner-Notched varieties. Unfortunately, -
the shalléw 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
j/fxgg?acent to the Ohio River in west-céntral Kgntucky has further
substantiated the early age of Kirk Corner-Notched points.
Initially, Dobbs and Dragoo (1976) identified three levels at
the.site. The lowermost contéined two Charlestom Corner-Notched
points. The middle level, dated 8647‘bp +/- 125 years
(UGa-1336), yielded two Kirk Corn;r—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 (Cofi&ﬁs et al. 1979) have
revealed cultural material throughout thirteen zones. A number
of small variety Kirk Corner-Notched points were found in Zone
XII1 (dated 9766, bp +/- 237 years; Tx-3012) and Zone VII (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

24



this position of the Kessell Side-Notched point is dissimilar
from its very early place in the St. Albans site’ sequence
(Broyles 1971). Furthermore, the large variety of Kirk

’ I g .
Corner-Notched point occurred at the Longworth-Gick site
approximately 400 years later that at the St. Albans site and in
the lower Little Tennessee River valley (Chapman 1975, 1977,

1978) .

Bifurcate 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
MacCorkle Stemmed (estimated to b; 8800 to 8700 yedrs old), St.
Albans Side-Notched (8830 bp +/- 700 years), LeCr&y Bifurcated
Base (8250 bp +/- 100 years) and Kanawha Stemmed (8160 bp +/-

100 years)./\\ » '

MacCorkle Stemmed pointsghave not beea found in .large
numbers in the lower Little Tennessee Valley. Rafher, St., Albans
Side-Notched forms succeeded those of the Kirk quner—Notched
cluster. Strata in which these comprise the dominant point form
ha§e been dated 8660 bp +/- 180 years (Gx-3590; Stratum VIIIqaf
the Rose Island site). LeCroy points were generally above the
St. Albaqs Side-Notched points. However, they have not been
found in close association with radiocarbon dated material. At
the Rose Island site, LeCroy points occurred in greater numbers
above a stratum dated 8700 bp +/- 300 years (Gx*3168), and in a
zone dated 8920 bp +/- 325 years (Gx-3597). OVerlying the LeCroy
points were strata in which Kanawha Stemmed comprised the
ﬂ

)
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predominant point form. At the Rose Island site, these strata
occurred between 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 (Collins et al. 1979), 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 Subsisténce. 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 sites present a mixture of artifacts from'a number

of time periods.

There is evidence, albeit meager, regarding the subsistenée
strategies that were undertaken during the Early Archaic. Faunal
remains from Russell Cave indicate that deer, turkey; racoon,
squirrel, and bear formed the major vertebrat; components of the
diet (Weigel et al. 1974: B1). Fish remains were scarce and

consisted primarily of species "characteristic of a large river"
Y

(Weigel et al 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,
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racoon, birds, turtles, fish, andlmolluscs. These faunal remains
form a mixed assemblage from the lowermost zone and from
miscellaneous features. As suych, they represent & general
assemblage'f;om all of the occupations and cannot be assigned to
any speciéic time périod. At Modoc Rockshelter the faunal
remains identified by level (éowler 1959: 41) indicate that
during the Early Aféhaic fish became the preferred'element in

the diet. Fowler (1959: 41) suggested that this reliance on
fish, especially 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 guantities of
carbonized nutshells at‘many sipes. On this basis it may be
suggested that the Early Archaic people were Qtilizing all of

the séasonally avallable resources.

The Lower Cumberland/Tennessee Drainage. Little is known of

the Early Archaic occupatioh of the lower.Cumberland and
‘Tennessee drainages. Most of the material which can be
attributed to this period comes either from small, isoclated
undated sites or from contexts in whichbthe majority of the
asgemblage is of'a younger age. At the Morrisroe site (Nance and
Conaty 1982; Conaty and Nance 1983) a date of 8220 bp +/- 100
years (SFU-271) was yielded by a sample of carbonized wood anrd
nutshell retrieved from near the bottom of thg cultural

deposits. Although points from this stratigraphic zone include
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Kirk Corner-Notched and Eva types, these artifacts were
recovered up to 20 cm above the level of the dated material. Two

Kirk Stemmed points may be contemporaneous with this date.

Middl e Archaic Subperiod (c. 7900 - 5900 bp)

The Middle Archaic isrdistingpishéd 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 reason, this discussion will

proceed by region rather than by sequential horizons.,

®

Carolina Piedmont-Western Appalachian. The Middle Archaic in

Fhe Carolina Piedmont is best represented ét the Doerschuck
site. There, Stanly was the only_point form found in the basal
zone. Morrow Mountain points oécurred abéve them and comprised
‘the majority of point types in the succeeding two cultural
zones. While no radiocarbon dates were obtained fér‘the
Doershuck site, Coe (1964: 54) estimated an age of 6900 bp for

the Stanl§ occupation.

Research in the lower Little Tennessee Valley haé revealeg
Middle Archaic assemblages in western Tennessee that are similar
to 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
dominant form c. 7790 bp +/f 215 years (GX-4123). At the
Icehouse Bottom site Morrow Mountain replaced Stanly as the

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

- ! -

I
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(7255 bp +/- 165 years; GX-4704) was obtained from carbonized

wood and hickory nutshell associated with Morrow Mountain points

\at the Howard site (Chapman f979: 79). : ' _

Northern Alabamas. Morrow Mountain points, found in three~
! , ~ , .
burials at the Stanfield-Worley Bluff Shelter (DeJa;nette et al.

1962: 80-82), were associated with White Springs and Craw}ord
Creek points. Although radiocarbon datéé were not obtainedlfof
these deposits, DeJarnette et al. (1962: 82) noted that bone
awls and bone pgints éimilar to the ones associated with these

points had frequently been found in northern Alabama shellmound

sites. _ \”’/,\\\\Q‘QX\

The Middle Archaic occupation at Russell Cave is
characterized by Morrow 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

+/-140 years (I-2238) were.obtained from two burials which

originated in the Middle Archaic 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; Waltﬁall 1980: 62-65). The c. 6.0 m of
deposits revealed multiple lgyers of sﬁell and cultural maté:ial
interspersed with layers of Sgérile river aeposifs. Walthall
(1980: 64) noted that ten burials which originated in the lower
chipped stone zone were accompanied by Middle Archéic értifacts,

including such point styles as Morrow Mountain, White Springs
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(cf. Sykes), and 'Cypress Creek. Three burials were found with
Morrow Mountain points embedded in the thoracic cavity:‘spinal

column, and mouth. Y

s

Southern Illinois. The Middle Archaic occupation at Modoc

Rockshelter occurred in the 16-21 foot levels below the surface.
The point styles from these levels included stemless (n=6),
‘lanceolate with concave base (n=3), straight stemmea (n=4),
contracting stemmed (n=2), expanding stemmed (n=5), expanding
stemméd side-notched (n=9), corner—hotched (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
5955 bp +/- 23§/zears (C-900) (Fowler 1959: Table 1).

Settlement and Subsistence. The limited number of Middle

Archaic assemblages that have been described in the midcontinent
greatly restricts the discussion of the settlement patterns and
subsistégce éystems of this time period. The data that are ~\\“ﬁ
available indicate a distinct trend towards the utilization of |
" locally available resources. In some areas of the Tennessee
River drainage, for example, the use of freshwater mussels
became more important as the development of shellmounds
intg&ﬁified (e.g. Mulberry Creek site, Webb and DeJarnette 1942;

P
Walthall 1980;: some levels of the Eva site, Lewis and Lewis
1961) . The lithic and bone industries accompanying these
shellmound occupations were reflected iﬁ the Middle Archaic

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

1962) and at Russell Cave (Griffin 1974). At these sites ﬁolLusc
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remains were negligible while deer, squirrel, and a variety ofﬂ‘N
birds comprised the majority of the faunal remains. The tendency
for locally available food resources.to dominate Middle Archaic
faunal assemblages has been charaéterized by Fowler (1959: 55)

as indicative of a period of localized adaptation.

L4

Lower Cumberland/Tennessee Drainége. The Middle Archaic

?period in the lower Cumberland/Tehnéssee drainage isﬂbecoming
increasingly better understood. The“earli&et discussion was
providedigy 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 II, Cypress Creek I and Sykes points. A
radiocarbon date derived from antler at the Eva site yielded an
age of 7150 bp +/- 500 yearé (M-357; Lewis anq Lewis 1961: 13).
.The Middle Archaic at the Eva site is élso‘represented by the
Three Mile phase (Lewig and Lewis 1961) and the associated
artifacts include Morrow Mountain\I, Eva II,'Cypress Creek 1I1I,

"and Big Sandy points.

Undated Archaic components have been identified at t Roach
site (Rolingsén and SchQartz 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
site (Nance and.ggnaty 1982; Conatioand Nance 1983). At the
Allen site a Middle. Archaic assemblage was dominated by Cypress.

Creek, Eva, and Kirk Serrated points.

31



¥

.

Radiocarbon dates from.-the Lawrence site providé an age for
Kirk Stemmed points (Mocas 1977). The charcoal rétrieved ffom
featuré-fill_yielded dates of 7265 bp +/- 305 years (UGa-240),

.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
II and Kirk Serrated points were asgsociated with a date of 7530
bp +/- 150 years (SFU-130). Other Morray Mountain I and II
points, as well as forms resembling Kirk Corner-Notched and Eva
II forms, were associated with a dateyof 7110 bp +/- 250 yéarsv
(SFU-121), while unnamed stemmed and broad stemmed varietieé

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
of the ideﬁtifiable points are Big $Sandy, while éirk Serrated,
Rowan, Rowan/Brewerton Eared, and Morrow Mountain tyres are-also '
present. Lewis and Lewis (1961) noted the presence of Big Sandy' 
points in the later part of the Three“Mi;e component apd the
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. . J
S ‘

Late Archaic Subperiod (c. 5,900 - 2,900 bp)

The trend towarg a greater regionalizatio;/of artifact styles
intensified duriﬁg the Late Archaic. The distribution of point
styles became more restricted d settlment systems reflects an

-

intensification of seasonal reliance on a more limited number of
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species. Evidence of these trends may be‘ﬁound in assemblages

from the Carolina Piegmont, the Duck River and Little Tennessee

River valleys in eastern Tennessee, northern Alabama, and
. Y ,

southern Illinois/west-central Kentucky.

Carplina Piedmont. Two Late Archaic assemblages vere
recovered at the Gaston site on the Roanoke River in North
Carolina (Coe 1964). The earlier of these was characterized by,
t;e presence of shallow side-notched Halifax points, most of
which were made of vein quartz. Carbon samples from héarths
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 stratigraphically
above the Halifax points. Charcoal samples from three hearths in
this level were combined and gave a date of 3900 bp +/- 250

ES

years (M-524; Coe 1964: Table 15).-

Eastern Tennessee. In eastern Tennessee, the Late Archaic is

best understood in the upper Duck River valleg/(Faulkner and
McCollough 1973, 1977; Keel 1978; Davis 1978). There, the most
diagnostic artifact gro;;‘of this period is the Ledbetter point
cluster (Faulkner and McCollough 1973) which includes Ledbetter

(Kneberg 1956), Pickwick, and Cato Creek (DeJarnette et al.1962)

typesi/

An Archaic/Woodland transitional phase has also been defined

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




-

sfraight—stemmed Wade Cluster points, including Waé?}and
McIntire types (Faulkner and McCollough 1973: 149). Dates
associated with Wade‘pﬁase occupations range from 2960 bp +/135
;ears (UGa-569; featurek137 at the Banks III site, Keel 1978) to

/f’~
2920 +/- 215 years (Nowlin II site; Keel 1978: 156).

Two sites in the lower Little Tennessee River valley have
yielded substantial amounts of Late Archaic material. At the
Bacon Bend site, Savannah River/Applachian S%eﬁézo were the
predominant point styie (Chapman 1981). Concentrations of
fire-heated and fire—craoked cobbles were the most common
features, although fire pits, fired aroas, and
basihs/depressiohs 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 f?uit,‘maygrass, hickory nutshells, walnuts, and
acorns; Radiocarbon assays of this material provided datés of
4390 bp +/- 155 years (GX-5043), 3580 bp +/- 225 years (GX-5044)
and 4070 bp +/-'70 year; (UGa-1897). Chapman (1981: 40) favoured
a third millenium bp é;te for the assembiage.

The points from the Iddins site were divided into 15 types,
of which Iddins Unidentified Stemmed comprised more than any
other category (Chapman 1981). Noting the taxonomic problems
inhereg}/in Late Archaic point typologies, Chapmon (1981: 77)
observed that this type may belong to the Ledbetter Cluster
defined by Faulkner and McCollough (1973: 151-152), Other points

included a variety of side-notched, corner-removed, and stemmed
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forms. Fire pits were‘thé most common type. of feature although

pits with redeposited human remains, rock concentrations, fired

&

areas, and netsinker concentrations also ocgurred. No faunal

remains were recovered and hickory nut, bytternut, walnut, L\\vﬁ“ .
“acorn, wild grape, chenopodium, and ma ass were the major '
paleobotanical remains recovered. Radiocarbon dates of 3655 bp

+/- 135 years (GX-4705), 3205 bp +/-145 years (GX-4706), and

3470 bp +/- 756 years {UGa-1883) provided a qonsistent age for

this assemblage. - ' _ , ' ,
e ' .

Northern Alabama. Non-shellmound aspects of the Late Archaic

in northern Alabama were found in Layer E at Russell Cave
(Griffin 1974). Three-gquarters of the points from this layer
were éssigned 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

‘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 Rocksheltér
(Fowler 1959; Styles et al. 1981). The Ferry site conté&ned an
assemblage primarily compose bf hammersténes (21%), .scrapers
(39%), and grinding stones [(3%). Expandiﬁg:stemmed and straight
stemmed ere the dominant point formg present, although
stemless, side-notched, contracting-stemmed, corner-notched, and

long-stemmed forms were also found.

35



The upper levels of Modoc Rggkghglter were characterized by
straight-stémmed, corner—notched; and expanding-stemmed points.
Thése artifacts comprised 54 pef cent of the total artifact
as§émblage fo} the ﬁate Archaic occupation. Fowler (1959: 56-57)
suggested that this, aﬁd the dominance of deer and waterfowl
remains in the faunal samgle, reflected a change in the use of
the site from a ddmestic habitation site to a specialized
hunting camp. These leye1§4%ave been radiocarbon dated at 4720
bp +/--300 years (M—483) and‘528O bp +/- 300 years (M-484)
(Fowler 1959: Table 1),

Shellmound Archazc. The @evelépment of focal econoﬁies

; T
during -theJlLate Archaic is perhaps most hotably expressed by the

formation of large middén'deposits comprised primérily of
freshwater'mollusg remains. These she;lmopnds occur along theA
Tennessee River in northern Alabama (Webb 1939; Webb and
DeJarnett 1942, 1948a, 1948b, 1948c, 1948d), the lower and
middle Tennessee and Cumberland Rivers in Tennessee (Morse 1967;
Lewis and Lewis 1961),1the Green River in west-central Kentucky
(Moore 1916; Webb 1950a, 1950b, 1974; Watson and Marqua{dt
1983), and the Wébash River in southeastern Iilinois and

southwestern Indiana (Winters 1967, 1969).

. . . . . -
Diagnostic points include-straight-stemmed and
undifferentiated stémmed varieties (including Frazier, Ledbetter

) . >
and Adena types).
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In spite of sharing a wide variety of artifact types, -
shellmound sites from any given area can be differentiated f%bm
shellmound siges in other areas. Lewis and Kneberg (1959)
observed ceramics (Baumer type) at some sites, while Walthall
(1980: 70) noted the presence of large steatite and sandstone
bo;ls at sites in northern Alabama. In the central Wabash

C;Ialiey, Winters (1969) identified a unique combination of

artifacts in the Riverton Culture. .

,i Settlement and Subsistence.‘A number of reséarchers have.
’\anestigated Late Archaic settlement systems. Foyier'
(1959:52-54) examined foir sites in McClean County, west-éentray
Kentucky, and noted that the assemblages were complementary. Two
had large proportionss of ornaments and grinding.tools, one had a
S-large proportion of manufacturing tools, and one had a 1argé |
proportion of projectile points. Wihtefs' (1969) analysis of
sites ;n the central Wabash Valley revealed that eaQP site was

occupied during a specific season ‘and that they formed an

: “ _ Y
integrated settlement system (Winters 1969:. 137

Jenkins (1974) reviewed the data from a number of sites in
the middle Tennessee River valley in northern Alabama and

concluded that a tripartite resource procurement system existed.
: (

The first aspect, represented by shellmound sites, was concerned

A

with shellfish gatheJﬁng. The second part was concerned with nut
procurement and the third component involved hunting. Seasonal
resource scheduling and the rise of annual floodwaters

. ™
apparently forced the abandonment of shell collectfng sites and

)
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the moVement to smaller. upland sites in the late autumn. In a
similar 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 settlement system in the upper Duck
valley where he found-that the majority of Ledbétter 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 focué on a
relatively small number of species. At Modoc Rockshelter (Fowlér
1959: 56-57; Styles et al. 1981: 31), for example, there was a
marked reduction in the vafiety of species present in the Late

Archaic levels compared with the Middle Archaic océupation.

Paleobotanieal remains have substantiated sﬁggestions that a
variety of locally available food resources were used during the
Late Archaic. Nutshells consistenkly pompribé 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
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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. i

Lower Cumberland/Tennessee drainage. The evidence of the

Late Archaic in the lower Cumberland/Tennessee drainage is

meager. The Eva site fepresenﬁs a riverine shellmound site,
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 (Nance 1972, 1974a,
1974b, 1975, 1976, 1977; Schwartz and Sloan 1958; Schwartz et
al. 1958; Funkhouser and Webb 1932). At all of the Late Arghaic
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 havé‘been analyzed. In
general, the settlement pattern and subsistence system for this

area remains largely unexamined.

The Woodland Period (c. 2,800 - 950 bp)

Three significant developmen%s occurred during the‘Woodland
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
appeared and reached a florescence at different times and to
different degrees in various parts of the midcontinent. As a =~

consequence, the Woodland period reflects an even greater,
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regionalization of cultural traditions.

The Woodland period can be subdivided into three subperiods:
Early, Middle, and Late. In thé following sections, the major
developments of each subperiod will be examined and the local

expressions of these trends will be outlined.

J

Early Woodland Subperiod (c, 2900 - 1900 bp)

Much of the material 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
additions to the lithic technology include blade and blade
cores, andvgrdundstone celts. Pottery also became abundant
during this time with grit, sand, limestone, and guartzite being
used as temper. The choice of temper and decorative technigue
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 been
important dietary c§nstituents (Yarnell 1969, 1974a, 1974b;
Stewart 1974; Marquardt 1974; Watson 1969, 1974; Carstens 1980;
Faulkner and McCollough 1977; Chapman and Shea 1980). Evidencé
from both floral and faunal material indicates that a broad

spectrum economy wasS important.

%
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Middle Woodl and Subperiod (c. 1900 - 1200 bp) o
Three important traditions;developed and coexisted in the
‘midcontinent during theAMiddle Woodland: the Adena, the
'Hopewell, and the Copena cultures. The Adena cuiture,‘whiéh'was
the firét to abpear, was focused in the lower Ohio Valley. It is
‘characterized by extended burials which‘were sometimes interred
in log tombs within conical earthen mounds. Many of the burials
were stained with ochre and aécompanied by stone effigy pipes,
pétterned.stone tablets, packe;s of bone needles, and marine
conch shell ornaments and. tools (Willey 1966: 271-272). Sometime
after the earlyjpart of the'Middle Woodland,.fhe Adena people
-wére‘supplanted by a he{'population of a different'physical type
(Willey 1966: 272; Dragéo 1976: 28-29). The new peoplé br§ught

with them the Hopewell culture.

Like Adena, Hopewell is characterized by red ochre-stained
burials 1in 1og.tombs within earthen mounds. The. variety of
artifacts accompanying theselburials waszgreatly increased and
fncludeé copper and mica objects, freshwater pearls, polished
stone ear spools, effigy pipes, engraved human and animal bones,
atlatl weights, caches of chipped flint énd obsidian blédes and
points, marine shell containers, and‘workéd'bear canines (Willey
»1966: 275; Stoltman 1978: 7). The geographiéal areas from which

RS

this material was obtained ranggff§bm ;orthernfMichigan (copper
and mica) to the western Plains (obsidian). Although the largest
Hopewellian sites are restricted to the lower Ohio Valley,

stylistic elements and raw materials (especially copper, mica,
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and obsidian) 6céur at many Middle WQodland sites thr0ughouﬁrthé
midcontinent. In eastern Tennessee, Chapman (1973) recbvered :
‘blades made from chert that originated at Flint Ridge, Ohio. The
léngth:width dimensions indicated a close correlation with
blades from Ohio Hopewell‘sites. Struever (1977: 88; §truever
and houart 1979) termed this exchange of rawnmateriaiwﬁnd 1deas

the Hopewell Interaction Sphere.

Copena sites occur almost exclusively ih the middle
Tennessee River drainage in northern Alabama (Webb 1939;
Walthall 1980: 123). As was the case with Adena and Hopewell,
Copena was typified by log-tomb graves in earthen mounds. Among
the grave fu;niture were 1tems of copper éhd galena, neither of
which occur locally. In a recent examination of the galena from
some of these sites, Walthall et al. (1980: 39) found ;hat'it
originated in the upper Mississippi Valley regidn of
Wisconsin-Illinois-Iowa. They suggested that a complex network
existed for the diffusion of ritual and idealogy between
focalized areas of complex cultural and Social developments

(Walthall et al. 1980 40).

The existence of Middle Woodland cultures which did not
intensively participate in the Hopewell Interaction Sphere has
been reitg;ated by Davis (19785. 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.
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Adena, Hopewell, and Copena burial mounds are ofteﬁ found in
aé%dciatioh\with postmolds and various types of earthworks. The
patterns of the'postmolds indicate the presence of cigcular
houses made by single post construction. It has been suggested
(Willey 1966; Dfagoo 1976; Prufer 1977; Walthall 1980) that"
these features indicate a significanttpopulation growtb andrgn
ﬁhcrease in the ebmplexity of sogial organization duringkthatv
timg;SStruever (1977: 103) suggested that these aevélopments

followed a shift in subsistence strategies toward a focus on the

3

harvesting of chenopodium from the mudflats bordering sloughs
and streams. This trend has been\confﬁrmed by paleobotanical .
data from the ;pper Duck Valley (Crites 1978: 90), where it wéé e
also found that domesticatéd squash and maize had been

%

introduced at that time,

Late Woodl and Subperiod (c. 1200 - 950 bp)

The Late Woodland is marked by a shift from the economic
patterns of’the Middle wOodfand and the demise of the )
interaction spheres. (Dragoa 1976; Cleland 1976; Styles 1981).
Cleland (1976: 72) suggested that as maize agéiculture became
more important, technological and social variation between
different geographical areas was reduced. Dragoo (1976: 19)
agreed that the intensification of agriculture was important,
but suggested that it led fo 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 ;eflécted by settlement patterns
outside of the major river valleys. In the upper Duck Valléy,
Faulkner and McCollough (1973: 427-428) discerned(a shift f;om
floodplain sites during the Early and Middle Woodland to
locations on the first terrace and in the uplands dﬁring the
Late Woodland. They attributed this patter%gto a seasonal-
congfegation and subseqguent dispersal of family’groups.

. Elsewhere (Faulkner and McCollough 1977: 298-299), they have

suggested that the first terrace is drier and better drained

than-the floodplain and would, therefore, have held advéﬁiages

-

for groups which exploited the floodplain, terrace, and upland

biozones at specific localities for long periods of time.

The most significant change in the material culture during
this time was the introduction of thé bow and arrow. Local
variations in point styles were greatly reduced with the
appearance of a standardized triangular form. Pottery joecame
more elaborate as regional décorativegstyles flourisbed.
Limestone, sand, gquartzite, and grit continued to be used as

temper,

Lower Cumbe_rl and/Tennessee Drainage

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

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 only at the Driskill site (Clay

44
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1963; Schwartz 1962; Clay and Schwartz 1963; Schwartz and Sloan
1958). Grit, sand, clay and grog temﬁered sherds have been found
in stratigraphic association with Mississippian shell-tempered
sherds at.the Rodgers site (Clay 1963a; Clay'énd échwartz 1963),
the Birmingham site (Clay 1963a; Clay and Schwartz 1963), the
Goheen site (Clay 1963a; Clay and/Schwartz 1963), the Jonathan
Creek site (Clay 1963; Clay and Schwartz 1963; Webb 1952), the
Wilson site (Clay 1963a), and the Roach site (Clay 1963a;
Rolingson and Schwartz 1966). A similar mixture was féund at the
Shamble's site and the Sloan site (Coe and Fisher 1958) in the
Tennessee portion of the Barkley Basin. : ‘ ‘ .

Clay (1963a) suggested that these incidents reéulted from a
mixing;of early and later occupational debris. At the Tinsley
Village site (Clay 1961, 1963a, 19636} Schwartz 1961), however,
a ponishell tempered tjpe - Morris Plain - occurred between two
zones that contained predominantly shell-tempered sherds. These
Morris Plain sherds were tempered with crushed shell-tempered
potte;y, leading Clay (1§€3a: 76) to suggest a Woodland

occupation after the appearance of Mississippian people-+at the

site. ) - C‘

The first ceramics to appear in the loJZr
Cumberland/Tennessee region (fibre-tempered Alexander Pinched)
reflect{gn influence from more southerly régions (Clay 1963a:
32). 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
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1963a: 320) coincided with the developmental gfowth of Adena and

- ';Hopewell cultures. Interestingly, Clay (1963a: 320) suggested

that as ceramic technology 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 suggestién

that it was traded through major river drainages.

Few data are available regarding ?he economic basis of the
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 frgm one such -
rockshelter indicates that 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 villéges centerea around a plaza with
flat-toppgd, pyramidal mounds; square or rectangular
wattle-and-daub houses with post—in—tfench or single post
construction; stockades around the villages; a greater reliance
on ;quash, maize, and beans; the developmenﬁ of shell-tempered
pottery and a,prdliferation 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; Griffin
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1978; Dragoo 1976; Walthall 1980). The cultivation of maize,
beans and squash and the construct;on of pyramidal mounds
suggests strong Mesoamerican influences during this period. The
- nature of this contact, whether it was direét or otherwise,
remains a pfpblemAas no intermediary has been found between the

Mississippian centers and Mesoamerica.

-

The major developments of the Miésissippién period were
focused’fn three areas: 1 the central Miésissippi valley; 2)
the Cumberiand/Tennessee drainage; and 3) the Caddoan area of
eastern Oklahoma, Texas, and Louisiana (Walthall 1980: 187). The
central and lower Mississippi Valley were the regions in which |
the MississippiAn first appeared. These early agriculturalists
exploited the broad, fertile flobdplain and established such
complex centefs as Cahokia in southwéstern Illinois (Fowler
1977). 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 Tenneséee
(Lewis 1946) represent such incursions into ne& areas. Often
these areas were already occupied by Woodland peoples. The
palisaded Mississippian villages have led some researchers to
suggest that the confrontatioﬁ\?etween the two cultural groups
was often hostile (Dragoo 1976: 21; Willey 1966: 295; Clay

1976). .

Sometime after this initial expansion, the tension between

Mississippian and Woodland groups was apparently reduced and the

Cumberland/Tennessee drainage became a major locus of
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~ Mississippian settlement (Jolly 1983). Large mdund complexes
were built at such sites as Moundville in northern Alabama
(Walthall'1980; Peebles 1971) and Etowah in nprthwestern Georgia
(willgy 1966: 302). Stone box graves became arcommon mode of
interment in the cthral.Cumberland Valley (Dowd 1972) and the
practice soon spread to neighbouring areas (Nance 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 regibnal elaborations
on a basic.gultural theme. The major ceremonial centers were
part-of énnetwo:k of villages, hamlets and farmsteads which were

dispersed throughopt the regidn to take advantage of all

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

Lower Cumberl!and/Tennessee Drainage

Excavated Mississi@piaﬁ sites in the lower Cumberland/Tennessee
drainage include the Tinsley Hill mound, village, and cemetary
complex (Schwartz 1961; Clay 1963a, 1963b, 1963c, 1963d; Clay
and Schwartz 1963; Schwart; and Sloan 1958), the Jonathan‘Creek
Vill;ge site (Webb }952; Clay 1963a, 1979; Clay and Schwartz
1963), the Rodgers‘site (Clay 1963a, 1963b, 1979), the Wilson
site (Clay 1963b), the Dun;an site (Funkhouser and Webb 1931),
the Birmingham site (Clay 1963a,1979), the Goheen site (Clay
1963a, 1979), the Roach site (Rolingson and Schwartz 1966; Clay
1963a, 1979), the Dedmon site (Allen 1976;‘Clay 1979), the
Serpent Bluff site (Nance 1974c), site Tr-12 (Schwartz and Sloan

1958), the Shambles site (Coe and Fisher 1959), and the Stone
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site (Coe and Fisher 1959), among others (e.g Funkhouser and
Webb 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, aﬁd 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.
’ 3

R.B. Clay«(1979) defined two phases of a local Mississippian
ceramic seqguence. The Jonathan Creek phase is characterized by
plainiy 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, Tinsley Hill and Dedmon sites (Clay
1979: 114-115). The Jonathan Creek site was a fortified village,
while the occupation at the Tinsl&iyﬁill 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 (Allen

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
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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 villagesA
at the Goheen site and, possibly, at the Birmingham site.
Charcoal samples from the structural fea£ures at the Roach and
Goheen sites have given dates of 288 bp +/- 85 years (1-477;

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

Schwartz 1966: 34).

These changes in settlement types and patterns reflect tﬁe
process of initial invasion and subsequent establishment of
Mississippian groups in the lower Cumberland/Tennessee 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 fhe environment, they
sought to maximize their returns by strategically locating their
.settlements. As these settlementé began to interact, they became”
more stable and a heirarchy between sites became more
pronounced. The establishment of small farmsteads in proximity
to the Tinsley Hill complex may reflect just spch a stfategy 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
Mississippi Valley (Clay and Schwartz 1963: 11). It was

suggested that the fortified viliages represented a precaution
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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 groups

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,
Paleo-Indian/Archaic transitién, Archaic, Woodland, and
Mississippian. The important aspetts of the material culture of
each period have beeﬁ 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.
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CHAPTER 111
THEORET I CAL  FRAMEWORK

-

-

This chapter provi&gg 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 éontexts-
‘shodld properly include both the natural and the socibéultural
environments, the emphasis here is on the natural variables.
Admittediy, this approach places limits on the analysis.
However, as Jochim (1979: 82) observea, such restrictions "may
be necessary and ffuitful components of ecological research as
long—a; the imposed limitations are viewed as temporary." That
- 1s, 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 reviéed.‘with this in mind, the model developed here

is offered as a first approximation.

1 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 reviewgé{ While it is acknowledged that the
limitations of the data festrict the precise application of -
these models, they can provide insights on a general level.
H;ving provided this background, the expected relatibnships'

between site type and environmental context will be offered.
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These provide a set of testable hypotheses and constitute the
framework within which the results of the analysis can be

interpretted. Finally, the assumptions of the model will be

discussed.

Contextual Analysis

' Recently, Butzer (1982) 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 networks as a part of a human ecosystem", for "It
is within this human ecosystem that earlier communities
iﬁteracted 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 wﬁich 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. : -

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 as,"the largest land

community unit which 1t 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

assoclations, it is properly considered as complete community
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with distinctive faunal as well as floral aspects (Odum 1971:
378; Pianka 1978: 42). The suitability of an analytical unit as
large as the biome for a contextual archaeolbgical analysis ‘
reflects the mobility of human hunter-gatherers. Since task
groups may be detached from a residential base to procurevb
resources’from distant localities, it is not necessary that
these resources all occur within the immediate‘&icinitx 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; Piaﬁgé;1978; MacArthur
and Pianka 1966). Patches are:

distinguished by discontinuities in environmental

character states from their surroundings; implicit are

the notions that the discontinuities have biological
» significance, and that they matter to the organism

(Wiens 1976: 83).

There are two important aspects to the concept of patchiness.
First, the distribution 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 important 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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organism undert consideration.” (Wiens 1976: 83).

Responses to patchiness can be identifiéd as fine grained or

coarse grained (Wiens 1976: 84;'Piénka 1978: 263). A fine

grained utilization of the environment entails the use of

=

_ patches in the same proportion in which they occur; patches are

t

used randomly. A coarse grained response to patchiness is
non—randdm, implying that disproportionate amounts of time will
be'spent in patches of differént types. Wiensv(1976: 84) noted
that this concept of grain responsel"wéé 6riginally framed with
reference to relations between sizes of environmental patches
and individual mobility...." Fine gFained fespbnses may occur
where the patches are small relative _to the size’and mobility of
the organis? (or éroups). Consqugzzzjt\ﬁfst large anima;s )
enéountef.the world with-a fine grained rgsponse. As withrfhétwn
concept of‘patches, definitions of patch r sponse should be

developed from the perspective of the oFganism under study.

The patchiness of\a biome is related to the discontinuous

distribution of resources. This discontinuity may occur in both

space ana,time..Horn (1968: 689), recognizing the dual nature of %

‘

resource distribution, described such variation along these two
dimensions: Spakially, resources were described as being either
evenly distributed or clumpgd. Their temporal occurrence was

charactefi;ed a5 either stable or transient. Within the conﬁext

of his study, Horn (1968) dichotomized thé resource base into

evenly distributed stable resources and clumped; transien;,

.l/—k_.'\

resources. It is possible, however, that some resources will be

;-
-5
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spatially clumped and temporally stable while others are evenly

distributed 'but transient.

RS
-

- The foregoing discussion outlines the means by which the
context of the sitgs consideréd here may be fruitfuily examined.
:The absence of detailed local paleoenvironmentai analysis makes
it necessary to refer to a large scale biome as the basis for
contextual analysis. It has-been arqued that this may iead't$
more meaningful anaiysis through the consideration of fesource
patchiness and grain résponses to this patchiness.
‘Huhter-gatherer mobility and the ability to form cooperative
“’grohps suggests that fine grained respornses (or generalist
exploitation strategies) are likely to have charééterized
Archaic foragers. The specific nature of thése responses,
however, may have been temperea»by‘the naturé‘of the patchiness.
In this regard, spatial (evenly spgced or clumped) and temporal

(stable or transient) resource distributions are important.

Settlement Analysis

Any study which seeks to define relationships between the
variability of archaeological sites and their environmental
contéxp should, idealiy,_berundertaken within théftheoreﬁical
" framework of settlement archaeology an/or site catchment

analysis. Unfortunately, the data reguirements of such analyses

- limits their applicability in the present study.
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—Sate catchment analysis "embhas{zes such considerations as
the availabilify, abundance, spacing, and seaséhality of plant,
animal and mineral resources as important in/éétermining site
location." (Roper 1979: 120). It is important that those .
resources which were of paleoeconomiq importénée be identified
and their past availability determined. This regquires, in
additibn to adequate samples of floral and faunal remains from
the archaeological sites, a detailed knowledge of the
paleoenvironmenta%&;urroundings of these localities. Such
knowledge should be extended to the entire system of sites; for
it 1s poésiblé that a single residential base may have been
supplied with'resources‘through a dispersed network of smaller
sites. The near absence of faunal and floral remains in the
'sites examined in this study provides an immediate hinderance to
the deVéIébment of a site catchment analysis. Furthermore,
available environmental i.formation prohibits détailed
determination of the occurrence of resources in the past..
Western -Kéntucky has undergone significant ecological
disturbance from Euro—Américan'settlement over the past two
hundred years. Detailed analysis of current resource
d%stribufions will‘not accurately reflect prehistoric

conditions.

Settlement archaeology focuses on either the sét;lement
pattern or the settlement system (Winters 1969). Settlement
pattern examines the distribution of sites on the landscape,

» i3 . C; I3 . » . V .
relating this distribution to environmental variables (Winters
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ystems analysis

1969: 105; Parsons 1972: 1@2). Settlement
considers the functional réiézipnship ween sites (Winters

1969: 110; Parsons 1972: 132). The inéestigagiqn of eifher.

—_— ~e

Rap

requires a knowledge of the environment and a,qpﬁprehensive
understanding of the variety and locational diétribution of
conteﬁporaneous sites. Struever (1968a, 1968b, 1971) discussed
the data,rgéﬁgggments for a settlement pattern analysis. These
include reconstruct}on of paleocenvironmental microzones,v
systematic sampling of these microzones, analysis of surface
collections, and excavations of at least two examples of each
settlement type (in%tially b; random testing and, subsequently,~
through large scale excavation). In addition, the time-frame
considered shouid be very restricted (Parsons 1972: 135). These
data enable the development of a settlement pattern model. iny
after several such models have been developed is it possible to
compare patterns and explore the settlement systém. It 1is

apparent that data reqguired of settlement analysis far exceeds

the limits of the present study.

Mobility Strategies

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 toel manufacture, refurbishing of broken and worn out
’ .
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tools, and a/wide range of other 'domestié' tasks. Extractive

activ%tfes’ére concerned with the procurement of raw materials

and nutrients.

In an analysis of Archaic sites in the inter-riverine
piedmont of South._Carolina, House and Wogaman (1978) based their™
éxamination of interassemblage variability on a similar model; A
number of test implications reflecting the attributes of .
assemblaiss 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
aétivities. It is often the case that tools believed to be
indicative of one type of activity may, in fact, have Qgen used
for a number of tasks. Examinations of hafted bifaces, for ,
example, have shown that they often served equally well as
eiéher projectile points or knives (e.g. Greiser 1977; Ahler
1971} Namce 1971). The overlap of maintenance and extractive
activities within one type of artifact seriously undermines the

-

model.

A second major problem arises from the féct that foragers
seldom separate the activities undertaken at a site inte. such
discrete categories. In view of this, Binford (1980) modified
the model based on a diéhotomy of activities, recognizing that-
the variations between assemblages ére better understood through
an gnalysis bf resource procurementzétrategies. Two fundamental
stfategies were identified: those with a logistic mobility; and

those with a residential mobility. ‘ -
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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
logistié strategy, task groups may perioaically leave a
residentigl location and establish a field camp or station from
which procurement operations may be planned and executed. Thus,
spécific goalslcan be.identified for each\xask group. His sﬁudy
of the Nunamiﬁt led Binford to identify five types of sites
within a lééistic organization: residential bgge; locatioh;

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 undertdken
at each site type will produce interassemblage variability. If
the‘variéty of the types of sites increases, tﬁe interassemblage
variability may be expected to increase. Second, seasonal
variability in resource abundance and distribution'may reqguire
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 .later, 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 greater the number of generic
zg es of functions a site may serve, the greater the

i
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Table 2. Site types defined for hunter—gathzrers (after Binford 1980).

Stations*

Cache*

Field Camp*

Location

Residential Base

- sites where special-purpose task groups are localized

when engaged in information gathering; e.g.
lookouts;

sites of temporary field storage of resources prior
to transport away from the residential base;

sites where a hunting-gathering party is maintained
while away from the residential base;
o

site of extractive activity; e.g. a kill site;

the hub of subsistence activities; the locus out of
which foraging/collecting @arties originate and
where most processing, manufacturing and maintenance .

activities occur;

* found only in a logistic mobility strétegy
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number of possible combinations, and hence the greater
the range 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 (1980) 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
resideh}ial‘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 khe

patchiness of resource distributions. Locations are qccupied
only briefly resulting in a low rate of tool use, exhaustion,
and abandonment. It is to be expected that locations will be
scattered across the landscape, rather than being concentrated
in certain places. Where such concentrations do result, the
archaeological assemblage whick is formed will lack the internal

v

spatial organization of a residential base.

In his study of the !Kung Bushmen, Yellen (1977) 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,
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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 difference lies

in their location: Dry $eason 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 variability

will be very difficult.

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..." (Binford 1982: 6). The components of the
system are the sites at which various activities wers
undertaken. Seasonal chanées 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 seasons.
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Several important points emerge fro@ Binford's and Yellen's
discussions. First, it is apparent that most archaeological
assemblages are the result of the long-term accumdlétion of
debris atJresidential sites. Sites of "extractive" activities
(to use Binford and Binford's 1966 term) will, in general, not
be highly Qisible. Nonsite (Thomas'1975) or siteless. (Dunnell
and Dancey 1983) surveys provide the most app}opriate means of
examining this aspect of activity pattern. Inlthose 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
étrategy of the hunting-gathering group. With a residential
mobility strategy, there arises a distinct dichotpmy 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 distinctlfyPes of sites\§0verlap of activities at any given
site may frequently occur, depending upon changing resource
availability at various sites throughout the year. The size of
the groups oceupying the various types of sites will vary with
'the season of occupation and the availability and nature of the

critical resources. In his initial discussion of residential and
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logistic mobility strategies, Binford (1980: 13-17) related the
development of a specific strategy to environmeﬁtal variations
in the distribution of food resources. Rather fhan examining the
array of sourceé of variation, he selected effective temperature
as a single indicator reflecting "biotic activity and hence
production" (Binford 1980: 13). The ensuing analysis indicated
that hunter-gatherers in polar and sub-polar regions should
deveiop strategies of logistic mobility, while residential
mobility should be adopted by equatorial groups. Binford (1980:
15) perceived the en&ironment 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
disperséd and a strategy of residential mobility is sufficient

to adjust to resource variability.

Mobility strategies were also the focus of a study by Kelly

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

~

oraging group and various aspects of the availébge resources.
efinition of residential and logistic mobility Kelly

o) oposéd\ébncurred with that developed by Binford (1980), and
while, 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

1983: 277).
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Three important environmental variables were defined (Kelly

1983: 283):

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 available for consumption by‘
herbivores.

2. primary biomass, or the total amount of standing plant
.material present in a region at a particular point in time;
mostly unavailable for human con5umpgion.

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, 1s related

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

area is important, individual size and gregariousness of the
prey also determine the guantity of calories, protéﬁn, and other
nutritive reguirements that can- be economically exploited by

human foragers.

Following an examination.of the relationship between these
variablestand mobility strategies, Kelly (1983: 291) concluded
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
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accessibility, led to an increase in the length of time that
residential sites were occupied. Furthérmore, 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 fodd 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 éﬁéhg such sites
will occur as a result of diffe}énces iBithe size of the group
occupying the site and the length of time they remained at
specific localities. This variability may occur in the
composition of the artifact assemblage and the spatial structure
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
cémg§_wiil, in general, be occupied by sméll 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
Y

67



strategies’ will, in general, not result in residential bases
occupied by small groups for only short periods of t ime (Figure

3).

So far, this chapter has provided a discussion of the
important aspects of the environment and of the 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 distfibg;ioﬁ. This patchiness
relates to both spatial and temporai dimensions and resource
attributes include aggregation/dispersal and
stable(predicgable)/transient (unpredictable). The examination

of mobility strategies indicated the presence of two types:

residential mobility and logistic mobility. Within a residential
4

mobility strategy, residential base sites are likely to be tne
most visible. In a logistic mobility strategy both residential
bases and field base caﬁps will be archaeologically visible, but
will differ in the strucﬁure and organization of‘théir
technological systems. Such differences .will also be evident
between residential bases of both mobility strateglies. 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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Optimal Foraging Theory

‘Strategies by which foragers adjust to the patchy distribution
of théir resources have been included in studies of optimal
foraging theory. Optimal foragfng th;ory:

provides a cluster of simple models, partially derived

from neo-Darwinian postulates, which produce operational
hypotheses about foraging behaviours expected in

different environmental circumstances (Winterhalder '
1981: "13). ) - T

Smith (1983: 627)‘fhr;her characterized the theory as:

an attempt,to specify a general set ef "decision rules
for predators” (Krebs 1978) based on cost-benefit
considerations that are in turn deducible from first .
principles of adaptation via natural selection,

Thus,iwhile optimal foraging é%eory is‘one'of a suite of
theories of feeding.st:ategies,<it differs froh those theories
by fdcusingiop optimization stratégies;(Schoeﬁer 1971). This .
focus enablesithe solution of forgging problems through‘the use
gf mathéaatical equations (including linear ﬁgggramming, cf.
Reidhead 1979; Keene 1981, 1982), or-th}ough more simple graphic
models. In either case, "the”moael must be assumed to be

qualitativély true, and then the consequences of it can be

examined" (Bayham 1979: 227).

LY

2

Thq”moéggs i;cluded within oétiﬁél foragiﬁg theory focus on
yafious aspects 6f‘the prob;eQ’éf'obtaining"sufficient
’Quantities of critical resogrcesﬁ These models may be included
within one or more of three geéneral classes:

1. Models of Optimal Diet. ‘These models: "are concerned with the

forager's choice of food items and with the range or variety

IR
~

/
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of items that are harvested in different envifonmental
circumstances" (Winterhalder 1981: 23).

2. Modelé of Optimal Foraging Space'(winterhaldef‘1981) or

Patch Use and Time Allocation'(Smith 1983). These models

éxaminé "the temporo-spatial abundance of food resources -
what the resource gradients look ‘like, where the patches
occur, how fést‘resou;ces depleted for a given area renew,
'how’prediétable‘the,appearance of abundant food is iﬁ space
and £ime, and what méppings of efficient pathﬁays are for |

search and pursuit" (Schoener. 1971: 386).

3. Models of Group Formation and Optimal Group Size

(Winterhalder 1981; 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 -
definition of the defehdable a;eg per unit cost of defense.
(/-Each component can be calculated on a cost-per-individual
basis and the results used todbiif%ine the optimal group -
size and the conditions under whigh group formation is
viable (cf. Caracao 1979a, 1979b; Caracao and Wolf 1975].
Schqenér (1975: 369)‘noted that ﬁhe operationalization of any.of
these model involves a thrée step proéess: 1) selection of a
currencyy 2) selection of an appropriate cost-benefit function;
and 3) arrival at the optimal solution. Most-often, the currency
selected is a measure of the tiﬁe and énergy Spent searching and

pursuing prey. In selecting the appropriate cost-benefit

function one may consider caloric consumption, other nutritional

e
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requirements, or time allotted to other activities.

-~

lication of optimal

It is‘clear that for a succesgfu
foraging thebry a considerablg amount of specific i mation is
requ1red regarding bog%f?%e environmental settlng of the group
under study (i.e., 1gformat1\§<c4ge@£ggng /gource avallablllty.

and distribution) and the foraging strategy of the group. In

view of the 'limited paleobotanical and faunal data in the L

present case,'it would -appear as though the theory has little to

contribute to analysis of mobility strategies.

Howewver, it must be borne in mind that the foregoing
discussion of optiméi foraging theory presé%ts an outline of its
ideaiized application in éases where suitable data are
avéilable. In a discussion of the use of models in population
bioldgy,*Leviné (1966: 421) observed that the idealized data-set
might .not be available‘and, Fhat even if it were, the resulting
solution might be so matﬂematiﬁally complex that it would lose
all meaAing in terms of tﬁe original préblem. Therefore, he
recognized the need to ' simplify the models while still

preéerving their essential features. This simplification can be

achieved in a number of ways, each one requiring that certain

aspects of orlglnal model be sacrlflced in order that other —=

aspects be emphasized. R

Levins {1966: 422) 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

j
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relevant to short ‘term behaviour. They require relatively - . .
accurate measurements of the variables relevant to the problem

and arrive at precise, testable predictioms which are applicable

ts thé situations‘defined by the problem. A second ciass of

models sacrifice realism to genefality and precision. These

models freguently include many unrealistic assumptions which, it

d, will cancel each other out. Precise patterhs.of = g
behaviour are mode from very general eguations. Third are

models which sacrifice precision te_realism and generality.
4. T -

—

These models are concerned with long-run quaiTEéti&e\ggsults

—

\\\,

ratﬁer than théﬁquantification of short—term situations. In ——
general, models of this class are flexible and rely primarily on
dichotomies and ineqgualities (such as patchy vs. uniform
environments; dispersed vs. clumbed resources) rather than

utilizing specific mathematical eguations.

The legimate use of simplifying assumptions‘depends, to a
large extenf, on the stage of development of a particular
discipline (Levins 1966: 421-422). An assumption which is
legitimate at oné time may, following further research, be shown
to be unacceptable. As a further caution, Levins (1966: 423)
noted that one must determine "whether a result depends on the
essentials of a model or on the details of the simplifying . i

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

E 4
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precision attainable in the application of most models. In
addition, a great numbér of assumptions are reguired regarding
the socio-cultural significance of the archaeological data-base
as well as the biophysical environment in which prehistoric
gréups eﬁisted. For these reasons, it is often appropriaﬁe that
modeis applied to archaeological data treat most variables as
dichotomies rather than deriving precise mathematical

| expressions. The application of optimal foragin§<theory to
archaeological problems thué requirés that much of the precision
offered by the theory be sacrificed for the sake of generality

and réality. At the present stage of development of

archaeological theory, this sacrifice is not unrealistic. R

Model S\ETGFOMPSI ze

Binford“s analyses ofxfggiaenti@;\§nd logistic‘mobility

strategies indicates that much interasseﬁBTE@e\vaLigbility is a

T

attributable to the formation of residential and task grou55\6f\x

h ; .
different sizes. It will be useful, therefore, to examine more
closely optimal foraging models which are concerned with the

conditions under which foragers aggregate and disperse.
v y ’ . . y l .
Horn (1968) developed one of the first models which-

considered the distribution of food as an important mechanism in
t;the aggregation and dispersion of predators. Although his study
Qas 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

1973; Heffley 1981). In the initial development of the model:
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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

simplification, that there would-be no interaction between

foraging pairs (nest mates)-

Horn (1968: 692-693) concluded that when fbpd resources were
evenly 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 séarch of food was reduced when nests were
spread throughout a widely occurring food source. However, when .
n%%£99d was clumped and transient (and, therefore, less

bredictéBiET”itwwaghggparent that an aggregated nesting pattern

led to more efficient foragiHET%Whénwthanggumption of

non-communicatioen between foraging pairs was reIaXQE%EB‘previdg\\&

a more realistic model, Horn found that his model was
strengthened: The mere act of bringing fooa to the nest enabled
other, less Successful foragers, tb observe the fooq and to
follow the éucceséful individual as he ;eturned to his fg?aging

patch. This pattern of behaviour increased the.foraging

effeciency of the groups as a whole and'anderscored the
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advantages ¢f an aggregated nesting pattern.

Other studies in populatibn ééology have noted that a range
of factors interact to determine optimal sizes of foraging
groups. Among thgse are defense, time budgeting, and various
characteristics of the prey (e.g. size and nutritional guality)
(Caracad 1979a,'1979b; Caracao and Wolf 1975). While the
inteération'of these variables increases the reality of the
model, their quantification yithin the context of archaeological
analysis is very imprecise. In fact, a number of anthropological
and archaeological studies have appliéd Horn's model without.
éonsidering these other {actors. A review of these will serve to
illuétrate the usefulness of the optimal foraging épproach to
the study of foraging mobility strategies within an

archaeological and anthropological framework.

One of the initial uses of Horn's model in an
anthropological context was by Wilmsen (19%3). Following from
Horn's results, he predi&ted 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. (Wilmsen 1973: 9)

- On the other hand, he suggested, hunter-gatherers who depend on
- highly mobile food resources should form one or more large

residential unfﬁé”é6mposed§piwgggregations of two or more bands.
Among the spatially stable resources avaiiéBTE”fd%W%%u%w%n B

hunter-gatherers are plants and various animals with restricted

movements and localized spacing (e.g. deer). Typical mobile
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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:

Most environments offer combinations of 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. If this part of the model is valid,
there will be few large sites and many small ones in any
hunting-gathering system. (Wilmsen 1974: 71-73)

After demonstrating the mathematigal foundations of the model
(Wilmsen 1933 Wilmsen (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%g

. - )\ Wy
occupied the Lindenmeier site was, in fact, an aggregation of a
number smaller groups. It was sdggested that the aggregation was

a response to the demands of hunting bison, whose remains

deminated much of the faunal assemblage.

~ 7 --1n.a more recent study, Heffley (1981) examined the historic

and ethnohistoric settleafnt pattern of three Athapaskan groups:
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the Upper Tanana; the Ingalik; and the Chipewyan. Again, Horn's
(1968) 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:

There are many activites that compete with the time and
energy investment involved in the food guest. The
maintenante of the social unit requires time and energy

which can, along with non-foraging selective forces,
alter observed behaviors, thus compromising foraging

efficiency. However, without a minimum net en y return
from a foraging strategy, a society is not vi?%%\ '

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 distribution. The results
indicated general support for 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 tevenly spaced and stable.or mobile, clumped
an€>unpredictable) did not account for 2ll situations. In

- T I
p?itlcular, no consideration was given either to resources which

were pgeserved and stored from one season to the next or to
those which were distributed throughout the environment but were
plentiful 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.

>

i
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‘Heffley (1981: 147) concluded that Horn's (1968), model

fails to account for humén'foréger'settlement patterns in two
3

A

contexts:
(1)when detailed information about resource locations
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 readily incorporated within the
mathematical model. The amenability of the model to these
various conditions underscores its usefulness in the analysis of
-aggregation and dispersion of foragers in general, and of human

foragers in particular. ~

Chapter Summary

This chapter has outlined the theoretical framework of this
dissertation. It is suggested that variation between artifact
assemblages can best be undéfstood by considering them within
their environmental ﬁontext.“The biome constitutes a suitable
unit of analysié»and the availability of resources is assessed
by examining theif_patchiness within fhese bioﬁes. Spatial |
(clumped vs. evenly dispersed) and temporal (stable vs.
transient) characteristics Qf resources are identified as
important de;erminants of patchiness.‘Hunter-gatherers respond
E%Gthis patchinesé‘througb different mobility strategies. Two

such strategies are defined, Residential mobility, involxing
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sequential moves of residential bases, is correlated with the
exploitation of evenly distributed and relatively stable |
resources. Logistic mobility, aséociated with the use of more
ciumped and transient’résources, is characterized by the
location of a residential base near several patch types. Smaller

task groups are dispersed to exploit these patches.

80




CHAPTER 1V

ASSEMBLAGE STRUCTURE AND TECHNOLOGICAL ORGANIZATION

This chapter examines the ways in which the structure of -
lithic assemblages and the organization of the technology are
relatéd to the length of site occupation (group ﬁobility), group
size, ahd'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
miné that the variables of residen;ial 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 bése
camps. As Brown and Vierra ({983) notéd, sedentism‘wiil also be
reflected in the structure and organization of the site (i.e.,
increases in activity-specific areas, refuse dumps, habitation
structures, storage facilities). Unfortunately, sampling biases
and preservational problems have resulted in no such "featuresﬁ
being discovered in thevsites considered in this study.
Thereféfe, the structure of the lithic éssemblages and
organization of the ;echnology must serve as the only indices of
the range of activities, the relative sedentism and the size of

Q‘t‘!, B

the group.
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Assemblége Structure

The structure of an archaeological assemblage, as used here,
refers to the variety of items present, their relative.

. s
abundance, and their patterns of covariation. The concept is

similar to that used in linguistic analysis, wherﬁiglﬂ

g

"structuralism": , a

means that each language is regarded as a system of

relations (more precisely, a set of interrelated

systems), the elements of which ... have no validity

independently of the relations of ‘equivalence and

contrast which hold between them (Lyons 1968: 50 cited

in Fillenbaum and Rapoports1971: 1:; emphasis in original).
The distribution of various artifact classes is considered in

. ) . . . C

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 sechnological structure (which
links the procurement of raw material, manufacturing technology,
and the products and by-products of production; 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.

Range of Activities
Residential béses have been defined as the place where "the
widest observable range of activitieé (are) performed by the
widest range ;f the population, Enpludfng people of both sexes

@
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“and all ages."” (Gould 1980: 132). Activities which involve

division of *hour by sex or age may occur together at a

residential base, whereas they may be excluded from a base camp

5

with its less diverse composition of people. A greater variety
of activities will enlarge the range of items within the

artifact assemblage. It is, therefore, expected that residential

bases will have a greater number of artifact E;beS'than base

camps. ’ ’ , ~
»

Other features of residential bases may contribute

indirectly to the variety of items within an assemblage. Binford

-

(1979) noted\that residential bases and base camps are the
places where groups "gear up" befotejembarking on lcgistic
procurement trips. That is, they ensure that all of the
equipment wﬁich they antic;pate needing is in working‘order.

Worn or broken items are repaired or replaced prior to }
’ -

embarkation. Keeley (1982: 804) further “noted that retooling of
hafted’artifacts may occur when it is convenient, rather.than
when it 1§ necessary It may often be most convenient at sites

where there are fewer extractive act1v1t1es (as deflned by
* -t
Binfdrd and Blnfgtd’T9§6)cto make demands on one's time. While
' / N\)-———.___[ V ‘
activites diregtly related to the use of tools may have been

undertaken elseﬁpere,:the observations of Binford (1979) and -

Keeley (1982) Trdicate that all of a group's activities may be

reflected in the discarded items at a residential base.

In view of these "gearing up" and retooling activities, it

is expected that residential bases will have a greater number

~

F
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and a wider range of items than a base camp., Residential bases
are ?he loci from which a wide variet}'df ibgistic groups are
dispatched, while a more restricted range of such trips are

organized at base camps.
~ B

z,ength of Occupation | '\”.‘, |
Yellen (1977: B2) stated that thé longer a»siFe is Scdﬁp{edi the
more activities (especjally those related to qanufac;ufing) will
be undertaken:.

if 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 likelihoodvqf any specific activity happening.

" He went on to suggest (Yellen 1977: 82-83) thaf the occurrence
of specific manufacturinggactivitaes at specific !Kﬁng
'residential bases was "an almost random process and best
appteciated through rules of probability and chance."'These
bbservations were drawn from a group typified by a high degree
of residentiél mobility. They indicate that the variabiiitx

between artifact inventories from the residential sites of such

groups should be very«H}ghu

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 guantity of material (both food and

non-food items) that-will be needed to be replenished. As these .

items are obtained and processed, more tools will be worn out
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and need to be repaired or replaced.

Group Size _ , » - h : 1

~ The relationship between the size of the group.,occupying a site

and the structure of fhe artifact asemblage is much the same as
that degcribed fér the length of occupation; This is because thé
number of person-daystfor which a site is occupiea‘is a function
of the length of time a group is in residence and/or the nhmber
of people present. In eithef‘instance, the number of items
discarded may be expected to be indicative of the number ;E
person-days for which a site is occupied. The variety of items
deposited, howéver, may not necessarily increase with a lérge
group. Largérvgroups may occupy specific sites briefly to
gndertake specific activities. In such éaﬁes, large, but

relatively hombgeneous assemblages may be expected to result.

Techna{ogical Structure

Analyses of technological structure are concerned with examining
the inter-relationships between the kinds of raw material that
were procured, the technigues used to reduce it into stone
togls, and the kinds of tools (de}ined on the basis of formal
and technoiégical variation) which were produced (Sheets 1975:
370)._Models of technological structure are frequentlyvpre§ented

as flow diagrams of lithic tool production (Muto 1971; ‘Sheets

1975; Collins 1975; Boisvert et al., 1979; Flenniken 1981). This

approach is based on the observation that the manufacture of

stone tools is a reductive (or subtractive) process (Muto 1971:

'3; Collins 1975) that can be énalyzea as a series of sequential




-

~

steps. It is rgﬁgctive because materials (flakes and other -
“debris) argfgéﬁgved from a larger mass of raw material (cores, 
pgbbleg; c;gbles, etc.) until the desired item is produced. The
technique (e.g. the production of specialized cores; the
productionvéf.bl;des) and methods (e.g. herd hammer or.soft'

hammer percussion) of removal of this material requires choices

part of the knapper. These choices can often

=

to be made on the

be identified through the analysis of artifacts and debitage in~

an assemblage.

——

Different choices made at each stage of fhe 1ithic‘reduction
process may result in assemb%ages which are guantitatively and
gualitatively distinct..The production of specialized cores and
other itgﬁs are the more obvious means by which féchnélogy can
serve to structure an assemblage. In more subtle ways, the

Lo

rdecision to use unretouched or only marginally altéred flakes
may ;eparate one assemblage from another in which more efTSrt
was spent to form tools. Siﬁilarly, decisions to conserve, raw
material may result in assemblages which ére very different from
vthose which result when 1ittle attention’'is paid to the amount
of raw material expended in the production of £ nctional tools.
Even where the variables discussed abové (acti;téﬁes, group
size, length of occupation) are similar, variations in

technological structure may result in the formation of very

distinct assemblages.
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Raw Materi al
The lithic raw material selected for thegmanufacture of stone

%on the structure of\

tools may also have a 51gn1f1cant effect
11th1c assemblages. Characteristics of the raw maggilal may
require special techniques for the removal of useable flakes or
for the production of tools. For example, Flenniken (1981) )
demonstrated that the bipelar technology at the Hoko site‘ia;_
northwestern Washington was, in part, a function-of the
dimlnubive 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

n

procurement of small river cobg%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
precune and/or to work will tend to be used in artifacts that
have relatively long use-lives." As-a corollary of this, it
might be expected that efforts will be maée to extend the
use-lives a?ﬂguch tools for as 1ong as possible. This.means that
items which were made of such material will tend to be
\underrepresenﬁed in archaeological assemblages, relative to
items made of more common material. If the patterns of lithic

procurement change over time, then the structures of the’

respective 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
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include the types of material present, their sourcé locations,
and their distribution among various classes of artifacts. The/ o S
identification of “souyrce locations provides én indication of the
"expense" of lith;c procurement activity. The examination of raw
material diStribution among artifact classes can help to‘

identify variability arising from efforts to conserve

"expenSive" stone. ‘ - . \__.,‘?"\/

—_—

Technological Organization

The analysis of technological organization ig directed toward
underStandiné how a technology is organized to~ad}ust to the
discontinuous distributioh of resources. In ‘most. instances,
discontinuities in biotic resources will bé dealt with by

adjusting seasonal movements to coincide with the location of

available resources, by dispatching task groups to-harvecst more

distant resources, or by processindg and storing resources in
order to prolong their ava}lability. Discontinuities in lithic
resourées may be overcome by organlzlng the technology to insure
that suff1c1ent raw material is on hand and that apptopriate
tools are available for extraqtlve and processing tasks. In
other instances, howéver, the discontinuities may be unexpected.
In these céses, alternative;strategies must be available to cope

with the unforeseen circumstahces.

The requ1rement that alternate strategles be avallable to
cope with unpredictable contingencies requ1res that a technology

be "flexible" (Goodyear 18978: 4). The nature and extent of this



flexibility may vary from situation to situation since the =

response_is conditioned by unique circumstances. ‘These

"situational contingenc1es (Binford 1979) are most likely to

?occur at extractive localities, away from either residential

bases or base camps. It is assumed that such flexibility is a

minor source of the differences between the assemblages examined

Y

here.

‘The organization of lithic 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 relatlve
mobility of a group changes, the technological organization max

-

alsq,be altered. Lithic raw material constitutes a stable and
predictable\resource. Increased sedentism or a reduction in the
size Qf a territory may limit the opportunity to exploit some
sources of lithic material. On the other hand, increased
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 planning will be
required to ensure that these groups are well-equipped. The

following discussion examines the relationships between

hunter-gatherer mobility and technological organization.’
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Ltthi'c Procurement. 8 ~

Binford (1979 259-260) dlStlngUlShed between dlrect and

embedded strategies for the procurement of lithic materlal A
g
b@gdleCt procurement strately 1nvolves purposive exéursions to

‘?,

some 11th1c source localities to obtain lithic materlal
Embedded strategies, in contrast, are characterlzed by the
recovery of suitable material in thefcouxse of loéistic trips
undertaken primarilyjforﬁotner reasons.ﬁguch 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,
" since this distance would have been travelled anyway
(Binford 197%: 260). = S
\1 —~— \'// :
Such strategies have been observed among the Australian
_ Aborigines (Gould 1980; but see also"Goulﬁ and Saggers 1985) and
!Kung Bushmen (Yellen 1977), in addition to the Nunamiut studied

by Binford.

Goodyear (1979) suggested that an embedded procurement N

strategy has been the primary method of obtaining lithic raw
material throughout mosr 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

strategies.
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It is important to distinguish. between embedded procurement
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. (Binford 1979: 261)

=
While identifying specific source localities would enable a
demarcation of territorial bounds, even more general estimates

of the origins of the material types will provide insights

regarding the mobility ofihunter-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
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 barieties indicated that the exbtic,types "had
poorer edge—hq;dingaproperties‘..;" (Gould and Saggers 1985:

-
120). Ethnbarchaeological studies revealed a similar pattern of
che;t use among‘the modern Australian Aborigines, who often méde
long trips to acquire specific types of chert. The sourcés of
these materials were often located near sacred sites and in the

‘geographic territories of¥other groups. Journeys to these lithic

sources brought various{groups into contact with one another,

~
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reinforcing social contacts as well as the relationsHipg with
the sacred sites (Gould and Saggers 1985: 122). Gould (Gould and
Saggers'19§5:“122) concluded that these extended journeys "were
instrumental in establishing social networks over Qide areas of
the'aesertf and gﬁé} such nelgorks were'anlimporfant adaptive
strategy for coping with "extreme uncertainties with respect to

a key resource such as water."

iy

In an examination of the formation of tribal ‘societies
during the Archaic, Bender (1985) suggq%ted that the exchange of
various types of raw material formed an ‘important basis upon

which the social relationships within, as well as between,

’?i&i -

groups were maintained. During the Archaic, the geographic
distribution of some raw material (such as copper, galena,
sfeatite, banded élate, Busycon shells, and some chert types)
increased. While these materials occur in raw forms near the
.source locations, finisbfg.objécts (especially those which are
non-utilitarian) predominate at more distant localities. The
system of exchange implied by this material distribution has
implications concerning ;h\~socio-political relations between
groups and, perhaps, the status of groups locafjed along the
exchange routes (Bender 1985: 56). It was further argued (Bender
1985: 57-58) that the inclusion—of rare raw material in funerai
contexts reinforced status differencesvwithin groups. Such
differences are expected to have been accentuated as food

production intensified and populations became less mobile

\

(Bender 1985: 58).
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These examples indicate that the archaeoldé:;al é;ta will
provide equivocal evidence regarding lithic prégprement
strategies. Assemblages will be similar whethér they result from
Binford's (1979);éxémple 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 exoticqmaterial will be small relative to the number;
of items made from local material. In‘addition, the earliest
stages of litbgd reduction will not be present (or will be .

. S -
present onlysin small guantities) among material from distant

sources. The initial reduction would have been undertaken to

reduce the weight of the transported material.

Manufacture and Repair of Stone Tools
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 ahticipating
which items are most likely to be required before a logistic
: al

trip is undertaken. Planning is an important aspect, for as
Binford observed (1979: 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 inspected 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
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requiged a significant amount of time and was, therefore, not i
necessarily undertaken where the item had been broken or worn ®

out.
i . L e
Although the discard of such "curated™ tools may occur most
often at residential bases, their manufacture may be undertaken

at a variety of sites. Just as the procurement of raw matdgial ‘-

may be an embedded strategy, so too the manufacture of tools

be, staged throughout all parts of the group's movements,
’whenever time permits. For example, Nunamlut were observed
manﬁfacturlng and ¢epairing tools at huntlng stands (the Mask T

Yo
site; Binford 1978) far removed from both residential bases and

sites where the tools were most likely to be utiiLegd. The
longer a site is occupied, the more phases of production wili
occur. These considerations are most applicable to tools which
were "curated" (sensu Binford and Binford 1966) and are
~expensive, in terms of the time and effort required to replace

them,

The analysis of’the organization of tool repair and
manufacture is most profitabiy directed toward the.more complex
aspects of technolegy. Since it is these aspects in which the
most energy 1is concentrated, they will require the most plann;ng»
to ensure that energy is not*wasted. Three aspects of Archaic
material culture represent considerable amounts of energy N
investment: groundstone tools (including grinding slabs and

atlatl weights); steeply retouched flakes (i.e., end and side

scrapers); and bifaces. .



In the assemblages examined in this study, groundstone tqois
and steeply retouched flékesliere-represented by very few
;pecimens_énd, in some éasgs we:e~entirély-absent. While their '
absence may be significant; it is not clear whether this‘arises
from non-use and non-production of the implementyat\the'site, or
from the fact fhat they remained functional -and hence were |
transported elsewhere. This is éspecially true of steeply

’retoﬁched flakes anﬁwatlatl weig%ts. Grinding slabs, because of
their size; may beléonsidered to héve been "site furniture"
(Binford 1978;. Gould 19{8). Their presence or_absence ?E\more
likely to have conseguences r’garding the activities undertaken
at a site. Bifaces, and pp&’éebris from their manufacture, are
present in all assemblaggs considered in thisrstudy. Therefore,
a comparisoh of the bifgas\manufacturing stages provides a means

of invéstigating teéhnologiE?l\Prganization.
™ ‘

Biface Manufacturing Trajecépry. The analysis of biface
4 A
manufacturing stages represented in Archaic assemblages has been

©

the focus of a number of:studies. Since the results o;,phese

studies”substantiate the utility of the approach taken here, it

-

"“Will be useful to review these works in some detail.

Furthermore, these works outline the attributes which are

important in determining various stages of lithic reduction.

The debitage from biface manufacturing .provided a basis for 6
. the differentiation between Late Archaic sites in the Ozarks of =
Arkansas by Raab et al. (1979). It was assumed that "base camps®

would have been the locus of a variety of activities, including:
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%

"the full rsnge df:tedl manufacturing,precess (astye}l as |
repair)... (Raab et al. 1979: 169), Alternatively; eﬂmore narrow
range of activities would have been undertaken at -
,sbecial-purpese sites, where only a limited;amount of tool
modlflcatlon wo#ld have occurred. Follow1ng Newcomer (1971),

Raab et al (19%% 175-176) suggested that as biface reduction

A 7 §r

- proceeded,hthe bifacial thinning flakes would become

F

suceessively shorter and would exhibit increasingly acute
striking platforms. Debitage from replicative experiments

confirmed this‘asSdmption and provided an index for the

%gdentification of 'various stages in the maﬁuﬁgcturing process.

<

In all but ene instance, deb1tage from tﬂ% archaeologlcal

S

J

sites was recovered u51ng a 3/64-inch screewg in the exception a

1/4—1nch mesh was used Thelr results 1nd1cate that d1fferent

manufacturlng stages may be represented $n d1fferent
assemblages. Furthermore, 1t was found that the,sample screened

through a 1/4 1nch ‘mesh contalned more of the smaller classes of

bifacial thlnnlng flakes. Thus, their procedure was found to be

useful in spite of the fact that certain .classes of data (e.g.

the smallest debitage fragments) were missing from one sample.
Raab et al. (1879) argued that this indicates that their model
is robust and applicsble to other analyses of biface reduction.

trajectories.

-

This model was expanded by Johnson (1981; 1982) in his

~analysis of aSsemblages from the Yellow Creek Nuclear Power

. Plant Site in northeastern Mississippi. Rather than
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< .
aichotomizing between "base campé" and "extractive localities",
Johnson (1981: 2) followed Holmes (1897, 1919) in
differentiating between sites with long trajectories and those
;ith short trajectories. Assémblages from the former included
the—by-prbducts from a number of stages of biface manufacture
whilg the latter provided a reduced variety of debitage and
bifaces. His expanded analysis (Johnson 1981) incfuaed the
statistical manipulation of a number Qﬁ'variables to determine

patterning in the association of variables and the clustering of

assemblages. The attributes were examined on both bifaces and

LY

flakes. , f’

One means of comparing bifaces involved the calculatioﬁ of a
thinning index for each specim?n. This index was defined as the
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 wéfé
then summed. It was argqued 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 measu;é a small portion of the artifact and
not overall thinning; Johnson 1981: 13). 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 charactérizing

assemblages. In some cases, analyses based on other criteria

were used to substantiate the patterns derived from the analysis
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of thinning indices. In other instances, the correlation of
thinning indices with other variables was/used as a basis to
suggest patterns of technological Qrganization; Thus, when
~examining fracﬁure types, Johnson (1981: 53) found that,bifaces
with the highest thinning indiceSjﬁére discarded less frequently
after they had been brokeh, s0 that, "as the.labor investment
increased there vere m&re attempts to overcome single and
sometimes double ergors." (Johﬁson 1981:753);°He also noted a
tendency to increase recovery from errors with'}ncreased

distance from the lithic source.

In his examination of "non-tool discards" (Johnson 1981:
101), Johnson‘followed others (e.gf, Newgomer‘1971; Je%friest
1978; Raab et al. 1979) in assuming that debitage decreases in
sizeAas the redﬁction proceeds. Accordingly, samples of flakes
were ﬁassed through a series of screens with t1-inch, 1/2-inch,
and 1/4-inch mesh to determine the frequency distribution of
each size class in each assemblage. Other important attributes
were: platform lipping and facetting (both of which were assumed
to be more pronounced in later stages of reductioen); gloss from
either heat treatment (trajectory-8ependent in the Yéilow Creek
assemblages) or from use (in‘which case it was assumed to be
restricted to rejuvenation flakes); ana platform crushing.
resulting from the use of a hard hammer (indicative of early
reduction stages). Analysis 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
\
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at late stage sites (Johnson 1981: 142). An examination of
non-tool debitage attributes at various site types ( i.e., long
or short trajectory sites as identified through an analysis of
'bifqée‘thinning indices) indicated that long traje¢ ~tory sites
possess a moré diverse assemblage than shortltrajecfory sites.

In addition, it was found ﬁhat larcer flakes were more common at
early stage sites while smaller flakes predominated in
\éssemblages pfoduced'during'later stages of the biface

mandfacturing trajectory (thnson 1981: 113). Unlike Raab et al.

(1979), Johnson included other flake types in addition to biface

thinning flakes.

These studies indicate that the analysis of bifaces and the
debitage from their manufacture provides_a useful means of
éxamining differences befween assemblages. They ﬁave-been
discussed in detail because they provide the basis from which
the present étudy will proceed. The distinction betweenﬂlong
trajectory and short frajectory assemblages leads to the
guestion of technological organization. Long traje;tofy
asSemblagéﬁ cogta}n.the by-products of a number of reduction

»§tages.'Sho;;:i}ajectory assemblages, on the other hand, reflect
\\ i TSN

onlyxa~fewlétéges. 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
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foragers.

Chapter Summary

This chapter has examined the ways in which the structure of
fzthicAassemblages and the organization of the techhology are
related to group mobility, group size, and. the range of
activities undertaken at a site. The assemblage structure
‘examines the variety of items and their patterns of association
and covariation. The widest_réhge of items, and the greatest
number of items, are expected to occur at residential sites. ‘The
anélysis of technological organization, focusing on lithic
procurement and the manufacture and repair of stone tools,
reveals much about group mobility. If a group is higle»mobile,
the range of iithic material»at any g}ven site may reflect a
vériety of sources. Previous analyses of the ﬁanufaéture and
repair of stone tools suggest that a gréater number of stages

will be represented at sites occupied for longer periods of

time,

100




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.g. Streuver 1968: 287; Clarke 1978: 124; Rick 1980; Keene
1982) that the geographiq 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
landscapé. Mobility strategies.are related to the distribution
and availability of thosevresources which are critical to
hunter-gatherers. A knowledge of the environmental variables
provides a basis for und;rstanding the nature of the mobility

strategy.

In the following discussion, various components of the -7
enV&ronment are discussed in turn., It shoula 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.

L

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: Cfa;
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"Pettersen 1969: fig. 17.1). The following climatic data are from
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 mm (40 inches), of which
40-50 per cent is-received during the warm half of the year
(spring andksummer).iApproxiﬁately two-thirds of this is
retained in the soil as the normal annual runoff is 381 mm (15

- inches). Convection storms are freguent with an average of 60
thunders%orms occurrine yearly. June Eas the most thunderstorms.
The frosf-free season lasts for 210~déys, between May and
chobe;. 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 between
southwesterly between January and July, northwesterly during

August to October, and southerly in November and December.

Geology L. -

The nature .0of 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
suitéble 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;
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" Hays 1964; Seeland 1968).

—

The floodplains and terra\es of the Cumberland and Tennessee
rivers and their tributaries are\\nderféln by fluvatile-and
‘fluvio-lacustrine dep051tsv9f Pleistocene and Holocene age. At
some localitiee these deposits form the aliuvium. The

co- occaffeﬂfe/;;\EIu\\al and lacustrine deposits resulted from

the formation of lakeS\upstream from the ccnfluence of these
rivers with others that he;éggvgn glaciated regions'to.the -
north. These latter streams'acted”as;glacial sluiceways; and
their increased sediment load blockea 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 Qere able to empty into them and,

conseguently, downcut through the lacustrine sediments (Leach

1981: 2-5).

A silt and clay loess forms a blanket-like mantle in upland
areas. This loess is eguivalent to the Peorian Loess of

Wisconsin age that has been identified in Illinois (Amos and

Finch 1968).

Beneath the loess and fluvio-lacustrine deposits are the
Continental Deposits (or Lafayette Gravels; Potter 1955). These
consistdprimarily of sub-angular to sub-rounded chert pebbles,
elthough‘ellipsoidal guartz pebbles occur as well (Amos and Hays

1974). This deposit is irregularly distributed. It underlies the
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dissected uplands between the Cumberland and Tennessee rivers
above an altitude ogﬁ380 feet a.s.l. (Lambert and/3§own’1963)
throughout the area, apparently as a regult of slumping and

, reworking (Amos and Wolfe 1966).

€retaceous deposits of the Tuscaloosa and McNairy Formations
comprise the strata underlying the Continental Deposits. These
Crefaceous formations are composed of sands and éravels with
variable bedding and cementation characteristics; The gravels
consist of sub-rounded and poorly sorted chert pebbles énd
cobbles up to eight inches in diameter. At places, cobbles }n
the lower part of the formation are aerived froé the ;esiduuﬁ’bf
the underlying limestones (Amos and Hays 1974). The thickness of
»these Cretaceous beds varies as a function of the preseﬁce 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

gquartzite 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. Louis-Salem, and

Warsaw limestones. The Ste. Genevieve limestone member, which

underlies the rolling~karst-uplands (Lambert and Brown 1963),
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contains sub-angulér,and sublfbunded chert pebbles. In some

sectidhs‘gevais limestone, Rosgclaire sandstone,%and Fredonia
'limeétonejiave been recognized aégmembérs of the Ste.oGenevie;e
formation kAmos and Hays 1974; Amos 1974). The Ste. Genevieve
formation‘i%tunderlain by the upper member: of the St. Louis

formation. This unit contains dense to fine textured chert

kl

nodules, some of which are oolitic. Near the base, these nodules

may comprise five to ten per cent of the strata (Seelénd 1968).
This member rarely crops out and often forms a residuum of dense
to fine texEured chert. The lower member of.the St. Louis
limestone (termed lower St. Louis-Salem) has fine-textured chert
pebbles scattered throughout it. Outcrops are rare except where
streams have downcut. Thisiformation is often covered with a
thick‘mantle of cherty soil which may contain angular chert
fragments. St. Louis limestones underlie dissected uplands and
ridges and form steep valley walls along the Cumberland River
(Lambert and Brown 1963). Warsaw limestone is the lowest membef
of the Mermac seriés. Chert is sparse in the Warsaw limestone,
urring most frequentiy as thin lenses and discoids (although
large blocks do occur; Amos and HaYs 1974) . This formation
underlies dissected uplands and ridges adjacent to the
Cumberland and Tennesseé rivers and their tributaries (Lambert

and Brown 1963).

Near the Ohio River, the Mermac series has not been mapped.
Rather, the Chester series occurs as the upperlMississippian

strata. This series includes, from upper to lower, Kinkaid

105

N



limestone, Degonia sandstone, Clore limestone, Palestine
sandstone, Menard limestone, Watersburg sandstone, Vienna
limestone, 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 (Lambert and Brown 1963).

The lower Mississippian is represented by the Fort Payne
formation of the Osage series. The chert in this formation
occurs as beds and lentichlar 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 Rﬁver were
reported historically, but have recently been submerged as a
result of river stage maintenance by Kentucky Dam (Amos and
Finch {968). This formation underlies dissected ridges between

the Tennessee and Cumberland rivers (Lambert and Brown 1963).

- The:upper Devonian series lies beneaéh the Osage series.
These lower strata are represénted 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.
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Physiography

The study area lies within the Highland Rim section of the
Interior Low Plateau pro&ince (Figgre 4). The surficial features
of this province are closely related to the underlying
geological structure (Fenneman 1938: 413-414). In the Pennyroyal
District of the Highland Rim Section these geologicél features
.consist ‘of an extensive surface of middle Mississippian
limestones which decline gently westward from the Mammoth Cave
area to the Tennessee River. Relief 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: 420-423).

¢

The Tennessee River marks the western extremity of the
Interior Low Plateau Prov%nce and the landscapes east and west
of this boﬁndary are distinctly different (Fenneman 1938: 413;
Braun 1964: 156-157). Westward, surficial relief is more
représsed and no upland areas exist. Locally, Bailey and Winsor
(1964: 27) haQe defined a Cumberland-Tennessee Sectioﬁ,
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 Missiésippian Embayment.

P
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Soils

Many of the soils in this region developed'on a thin manile of
loess overiying gravel and chert beds (Baileyland Winsor 1964:
27). Three prinbipal series are recognized: Bodine Series .
developed from cherty, low grade limestone; Brandon Series
developed from loess overlying Coastal Plain material; and Gain
Series developed from sandy and gravelly Coastal Piain material;
Each of theee are well-drained or excessively well-drained, low

" in fertility, and occur primarily in upland areas.

‘Sediments on the valley floor, on the other hand, 'refleet
the fluvial and fluv1o lacustrlne processes that were 1mportant
during the Pleistocene (Leach'1981: 4). Frequent floodlng
througﬁeut the Holocene has resulted in the dep051t10n of.

. fluvial sedlments on top of the lake dep051ts 1n the areas

immediately adjacent to the rivers and the1r tr1butar1es.

' Drainage

All of Kentucky is drained by the Mississippff;hd Ohie‘rivers
and their tributagies!'Loealiy, the Cumberlaﬁd and Tennessee‘.
rivers are the largest streams and are tributaries of the Ohio
River. ‘Both the Cumberland and the Tennessee are underfit
streams, with floodplains too broad tofhave been created by the
current streams (Leach 1981: 2); This situation resulted from

Holocene downcutting through Pleistocene lake sediments. A

number of -smaller streams, many of which are ephemeral, drain
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into the,Cumberlandfand_Tennessee rivers. The non-contributing
area of the lower‘Tennessee River is. not 51gnificant while that
of the Cumberland River extends up to 38- 66 per cent in the

!

tributary basins of the Little)and Red rlvers (McCabeé 1962- 8).

In addition tO'surficial streams, springs and sinks are

important sources of water. Aqu1fers frequently form in the

underlying rocks.,Downstream from Kentucky and Barkley Dams, the
Miss15s1pp1an rocks of the Mermac Formation retain water in the
lower parts ofsthe uplands, above the alluv1al plain. In the
sectionskupstream from the dams, Miss1ss1pp1an rocks of the(
Mermac and Osage series are important sources of aqu1fers. These

formations,are distributed as narrow bands ad]acent‘to the

alluvial plain'and'along"major tributaries. Impoundment of the

Kentucky and Barkley Lakes following the construction of the

dams has submerged ‘much of "these formations. In the highest part
of the uplands between the two rivers, the-upper Cretaceous
Tuscaloosa formation retains water. Thisfformation is a |
considerably poorer source of water‘thanﬁthe Mississippian age
rocks, and wells?that have‘been’drilled;in upland areas- have
generally proven "to be an inadequate source of water (Lambert

and Brown 196;):' "

The locations where the 5urface water;drains into the
underground channels of the aquifers~in these formations are
indicated by sinks. As this surface water'flows~towards a local’
base level; it dissolves the limestone and enlarges the channel

N

This, in turn, 1ncreases the carrying capac1ty of the aqu1fer.

» ) . -,
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Ultimately, this water may be brought close enough to -the
surface to be accessible through local springs.

t

Flora

The plant resources of an area may be important to
hunter-gatherers aé’potential food items, sources of fuel, or
resources from which other elements of their material culture
c;n“be formed. As greater emphasis 1s placed on the available
plants, sites may be situated in locations which provide an
Qpportunity for the efficient ekploitation of these resources.
However, the importance of various plants to the Archaic economy
is difficult to assess. As various researchers (Asch et al.
1972 Keépax 1977; Minnis 1981; Munson 1981; Hally 1981; Conaty
1983) have pointed.o%:, the botanical remains recovered from an
archaeological deposit‘may be’a greatly distorted sample of the
réﬁge and abundance of plants that had been used originallf.
Uncarbonized plant remains, such as roots or leaves, are

unlikely to have survivea from the time of the initial
deposition. On the other hand, the process of cabonization may
completely consume the smaller seeds. Minnis (1981) noted that
seeds may have been accidently introduced into a deposit when
5ther parts of the plant were used, perhaps as non-food
resources or as part of the seed rain ip the past. With these
precautions in mind we can assess the importance of the

potential availability ef plant resources in determining the

location of sites and the size of the population aggregation.



The study area includes three distinct plaat communities -
. >
(Kuchler 1964; U.S.G.S. 1970) (Figure 5). First, the lower
drainage of the Cumberland and Tennessee rivers lie, generally,

a5

within the southern part of the, eak—hickory forest. Second, the
Southern Floodplain Forest extends along the Tennessee ﬁi;er as
far upstream as the vicinity of Kentucky Dam. Its occurrence
along the Cuhblerland River is progleméﬁéﬁ?*féf it has been
portrayed as not present (Kuchler 1964), or as occurring as a
part of the Ohio Valley floodplain biome as far upstream as
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, the'months in which the fruit is

8

available, and a list of animals that ‘consume the ripened fruit.
The former extent of the pfairie association is not readily
apparent. Delcourt (1978, 1979) and Klippel and Parmalee (1982)
have suggested that a mid-Holocene (c. B000-5000 bp) dry period
may have led to an assogiation of xeric flora in some aéeas of
the Mid-South. Prior to thét,time, xeric species, such as
grassgs, would have been greatly restricted. Humphre% et al.
(1966) cite references to intentional burning of these prairies

to reduce the encroachment of trees. However, most of the

arboreal species in this area are directly or indirectly

12
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susceptible to damage by fire. The degree to which prehistoric
Natives selectively burned areas tolpromote prairié growth
cannot be detgrmined; In vigy of the dietary importance of
acorns, nuts, and berries to both humans and other animals,

these burnings may have been infrequent.

Paleobotanical remains have been recovered from the
Morrisroe site (Nance and Conaty 1982), and from the Whaleh,
Cox, Gordon, Lv98, Iuka, McKinney, Dyke, and Brandstetter
Rockshelter sites. Analysis of this material indicated that the
nutshell fraction was overwhelminé dominated by hiékory nut
fragments, while acorns éomprised a very small p;oportioﬁ (Wymer
~and Cowan~ 1982: Tables 1 and 2). In addition, grape seeds were
found to bebthe 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 aﬁalysis. In the
absence Qf 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

-~
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types of soil conditions. Finally, archéeoiogical recbvery
techhiques ma§ not be suited for the reeovery of many of the
smaller remains that are present in archaeological sites.
Casteel (1974), 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. ;5

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 (kshe 1809; Altshelter 1931); The occurrence of bison
herds east of the Mississippi River was probably a relatively
recent occurrence (Haines 1970: 73; Roe 1970: 228). Roe (1970:
232), however, suggested that some portions of the herds west of
the Mississippi may have frequented the eastern shore as well.
"It is possible, therefore, that small numbers of bison may have

inhabited western Kentucky. Bats and songbirds have not been
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included because it is unlikely that they ﬁere economically
.important: the labor input to harvest them would have far
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
sfarvation food. Many of the reptiles and'amphibians may,
similarly, have been eaten only in times of stress. Most speéieé _

would have been unavailable during winter hibernation.

Of the fish, nearly all could have been consumed by mah. As
Limp and Reidhead (1979) and Garson (1980) observed, species
living or spawninmg—in backwater lakes and sloughs could have
been effectively harvested by a few individualé who drove or
herded the fish onto the bank. Yerkes.(1981)‘suggested that this-
technigue would have yielded the best results during the gpriqg
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 requifed a greater expenditure of energy
for the possible return. HowZier, during the spring many of the
channel fish explore the shallow overflow lakes and would have

%
been more accessible. Few of these species migrate and the low
probability of fréezing 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
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fishing would hé?e?been profitable at all times of the year.
Finally, freshwéter hollUscs may have been an important food
source. The development‘o} shellmounds elsewhere in the
midcontinent reflects fhe p;ehistoric regard for these species
(Webb 1939; Webb and DéJarnette 1942, 1948a, 1948b, 1948c,
1948d; Morse 1967; Lewis and Lewis 1961; Moore 1916; Webb 1950a,
1950b, 1974; Winters 1967, 1969). In addition‘to thbse species -
listed, other species may have been formerly present in the
lower drainages of the Cumberland and Tennessee rivers.
Inaustrial pollution and siltation resulting from impoundment

projects have eliminated many species (Casey 1982).

Archaic period faunal remains have been recovered only from
the Morrisroe site. Kusmer (1983) reported that 97 per cent (by
weight) of this material is unidentifiable as a result of
fragmentation and burning: all of the bone from unit I and 50
per éint fromvunit IT is calcined. Identifiable mammal bones
included white-tailed deer, cervidae tooth fragments (probably
elther white—tailed deer or wapiti), microtine teeth, squirrel
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 hiddle
levels, identification cbuld not be made beyond the level of
Order, although all sizes of birds were present. Turtlé bone and
shell occurred in all zones, while snake was found only in the

lowest zone. Finally, although fish remains were recovered from

'
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all zones, they were found predominantly in the lower half of
the deposit. Freshwatef drum was the only species identified.
Differential preservation of the teeth may have resulted in an
overrep;:sentation éf this species.

As almost all of the faunal material isbcalcined, 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 only important trend was a marked decrease
of fish remains in the upper zones. This may be due to é

sampling error following erosion of the site's surface deposits

(Naqper1981; Nance and Conaty 1982).

;.-

Paleocecology

There have been no paleoeéological studies undertaken in western
Kentucky. Pollen studies have been conducted in north-central
Tennessee' (H.R. Delcourt 1978, 1979), south-centr¥al Illinois
(Gruger 1972a, 1972b; King 1981), and .soutpeastern Missouri
(King and Allen 1977). These studies reveal the dynamic
envirocnmental 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
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Cumberland Plateau. She found thgt, during the early Holocene
(c. 12,500 - 9500 bp) the forest was,dominé&ed by oak, ash, and
ironwood and that hickorf, birch, wélnut, elmﬁ beech, maple, and
basswood were also present. B}rc.(9500 bp an essentially modern
forest had become established which included such warm-temperate
species as magnoiia, holly, sweet gum, and tupelo. Non-arboreal
elements reflected a swamp similar to.that which ‘presently
exists at the sites. Durihg the mid—Holocener(c.'BOOO - 5000 bp)
a grééﬁer oxidization of plant macrofossils indicates that;.
while the swamps remained wet, thererwas 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 freguent. 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 easté;n
Kentucky." An analysis of insectivore remains from a deeply
stratified cave deposit in central Tennessee has confirmed the

changes suggested by Delcourt (Klippel and Parmalee 1982).

E. Gruger (1972a, 1972b) found cak to be consistently
present throughout the pollen sequence from the Pittsburgh
Basin, south-central Illinois. The samples which comprise this
seguence have been consistently dated to the late glacial (c.
37,000 - 20,000 bp) and Gruger (1972b: 2732) argued that a

pine-ocak forest existed within close proximity to the ice
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margin. Subsequént 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 ocak-dominated deciduous
forest Lad become established. King (1981: 57)'interpretted an
abrupt increase in non-arboreal pollen (especialiy Ambrosia)
after this date as being indicative of the formation of prairie
communities in upland areas. These‘prairies remained in place

until historic times.

The 01d 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 topographicrareas."
(Kgng and Allen 1977: 317). In the zone above this, arboreal
pollen declined significantly as grass, amﬁrosia, 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 éf 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.
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The vegetation history sugges;ed by these studies have beeﬁ
confirmed by analyses of generallpaleoenvironmental trends in
eastern North America (e.q. Bernabo and Webb 1977; Watt 1980;
Wendland and Bryson 1974). Of special interest to analyses of
the Archaic is the increase in the proportion of xeric ;;ecies
between c. 8000 - 5000 years ago. In Illinois (King 1981) and
goutheastern 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 hafdwood

forests (Delcourt 1978, 1979). This Hypsithermal Interval

(Wright 1976) was most pronouhced in the Mid-West.

Tﬁe effects of the Hypsithermal Interval (Wright 1976) on
the vegetation of the lower Cumberland and Tennessee drainages
is not clear. As Leach (1981:17) observed, because theée rivers
drain northwaré from the southeastern United States, the effects
on the water levels may have been minimal. It is possible, as
Delcourt (1978, 1979) found, tﬁat 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
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Table 8, Spatial and seasonal distribution of resources.

Resource

water

lithic material

botanical

fauna

Distribution

well distributed; annual flooding,
especially of large streams and rivers.

Mississippian limestones and Lafayette _

Gravels (Continental Deposits) provide
sources of a variety of cherts;
outsrops occur throughout the study area.

-

nut-, acorn-, and fruit-bearing species
occur throughout the area, but are

only available seasonally; more

nut- and acorn-bearing species occur
away from river edges.

7

).
potential food species occur thorughout
the area; amphibians, reptiles, migratory
birds are available seasonally; large
river resources available seasonally due
to flooding; backwater species of fish
increase during flooding; deer probably
do not yard.
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abundance throughout the érea, although gpring flooding”
increases the turbidity of the riQers and tﬁe lowermost sections
‘of streams. Chert is found in most Qf'the Mississippian
limestone formations and is an important constituent® of
Lafayette Gravels. Recent alteration of the river étages may
héve obscured many bedfock outcrops that were prehistorically
important. Because such outcrbpé do not occur randomly or evenly
throughout the area, lithic materiél can be considered as a

stable resource with a clumped distribution.

?gThe seasonal évailability of some economically impo?ﬁant
plants is discusééd‘in Appendix A. This list is biased toward
fruit and nut.producing species. Other plants which were
cénsumed or used for other purposes may also have influenced the
selection of site location;. It is also important to_pote that .
an abundance, of certain plants may attract a variety of animals.
Acorns, for example, are important food for ﬁany animals (Cushwa
et al. 1970; Hosley 1956; Gogdrum et al. 1971; Stéffo}d én@‘
Dimmick 1979): On the other§:nd, Short and Epps (1976: 289)
suggested that,~excépt for rodents, most animals-are incapabie .
of "cutting the ﬁhick an%@tdngh shells of hickories and black |
walnuts." Acorns and nupé~are’accessible on thé grouhd'for
several months after they fall and become unpalatable only after
they havg sprbuted. Al ;gh mast yields varyhfrom.year to year,
the presencebég-a variety of species reduces the effects of this
periodicity as small yields of one species are balanced bf'large

yields of another speciesv(GoodfumAet al. 1971: 525). However,
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this balance is achieved only if producing and h?“'brédUCiné

_trees occdur in an even ratio.

sFaunal resources are variable‘in-thelr distrihution and’
availability (Apbendix B). Mammals are, generally,vevenly ‘
dlstrlbuted throughout the area and only ch1pmunks and
groundhogs are seasonally 1nact1ve. Shrews, chapmunks,
squirrels, rats, mice, and voles all have relatlvely small
terrltorles (c. 0.5 ha) wh1rh may ov?rlap These : anlmals are,
therefore, . somewhat clumped Deer become clumpedﬂwhen they yard

in the ‘winter. The cllmate in Kentucky, however,‘ls rarely

severe enough to.preclpltate this behaviour.

»

-

Amphibians and reptiles do not occur in socially coherent
groups. However, their lack of territoriality and preferenCe for
specific. habitats can result in their cqfoccurrence in

significant numbers. In addition, becausé they are cold—blooded,

o ,
they hibernate during the coldest months and are unavailabléulor.~

capture. These anlmals are, therefore, clumped spatially and’

1

seasonally, but represent a predlctable resource.

Fish may also be considered a clumped resource. Although_fewb'

species migrate, most become relatively Lnactive:during.the :

winter. Riverefloods from January to May would have rendered"

H

deep channel species inaccessible, while increasing the number

and variety of fish found in backwater lakes. Thus, the

avallability#of fish can be viewed as clumped and unpredictable;

. - 2




Waterfowl must be considered a clumped and unpredictable
resource. Few species inhabit thé area yéér;round, and only a
few winter there. Most of those observed pass éhfough on an
annual migration (Bellrose 1968). Parr et al. (1979) found wood
ducks to be highly selective in their chéi;e of roosts and -
habitat utilization,‘preferring buttonbush swamp. If such
selecti&ity is common in watezfowl,-they can be considefed to be

clumped and unpredictable in terms of spatial distribution as

.
-

~well as season of their availability.
L » .
The period from January to May®is a time of relatively

dispersed resources. This corresponds to the winter and spring, .

b

aurihg which floodwaters periodically render the river
floodplains uninhabitable. A second period, from May to August,

reflects the recedence of the floodwaters and the increased
. . N R ® N

availability of fish in main channels and backwater slbughs.
Finally; the production of acorns, nuts, and fruits between -

August and December regults in & great abundance of food

A

resources during this period. The attraction of numerous animals

to areas of dense concentrations of nuts and acotfns would have

accentuated this clumped distribution.
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CHAPTER VI

TYPOLOGY

The typology developed for the analysis of lithic-artifacts
examined in this study has been constructed to serve two
purposes. The first, is to permit the analysisVand comparison of
the Structbre of each assemblage, and the Secbnd is to permit
the analysis and comparison of the technological organizatidn;
Thus, the analysis must proceea simultaneously from two
different perspectives. On the one hand, analysis of assemblage

- structure requires the development of a method of data-ordering

which will lead to meaningful comparisons. of assemblages. On the

other hand, the analysis of technolbgical organization reguires
a general1zed model of stone tool production which prov1des

information about the culture of the people who made the stone

~

tools.

The data-structuring approach employed in this study is a
‘paradigmatic elassification (Dunnell 1971; Whallon L972). The
system has been designed to accomodate all possible combinations
of technologlcal and activity- related variables and té insure
the cons1derat1on of the widest poss1ble range of variation
between assemblages This apprqach is required, 1in .part, by the
very large s1ze.of the collections. It is expected that the
range of ‘'variation in larger collectlons w1/l ‘be greater than in
small assemblages. Since .all of the p0551ble comblnatlons of

attributes cannot be anticipated before hand, 51mpl1f1ed

analytical systems may inhibit a complete analysis of the entire
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range of variation.

The system used here is based upon flow-diagram modeis of

@

lithic reduction (Collins 1975; Boisvert et‘al. 1979) . Similar
models have been used ;lsewhere (e.g. Morrow 1981) as
data—ofde;ing devices, without deriving processual inferences.
The general model of lithic redudtion includes five steps
(Collins 1975: 17): acquistion of raw material; core preparation
and initiai‘rgduction; optional primafy trimming; optional

. segzndary trimming_and‘shaping; and optional
maintenance/modification, Each stage_yieids output (both objeéts
destined for further modification or use and waste mé;erial)‘ |
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‘éctjvities_for
which the. tools may have been used. Archaeological and
ethnoarchéeolégical studie§ of stone tool manufacture and use
indicate that some variablég are important in the examination of
differences between assemblages. The following discuésion
outlines the attributes considered important in this analysis.

This is followed by a description of the types whose definitions

are based upon association of various attributes.
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Raw Material

Two features of raw material exert important influences on the
composition of stone tool assembiages. The first is thevéize and
shape of the naturélly occurring material. Because the
manufacture of sﬁone tools is a subtractive procesé (Muto 1971;
Collins 1975), the size of the initial pigces 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.
For example, chert which occurs as large, angular blocks may .
réquire different approaches éo lithic redUction than chert

which is found as small or medium-sized stream-rolled cobbles.

" Variations in the physical properties of different typesiof
raw material may also affect the composition of archaeological .
assemblages, since flake removal is more easily accomplished on:
some types of lithic material than on others. This is especially
evident in categories such as bifaces and hafted bifaces which
require the well-controlled removal of a relatively large number
of flakes. Material variations ﬁay limit the successful removal
of desired flake forms, thereby restricting the intermediary and
final forms: of various tools. In addition, the physiéal
propertiés of a material determines the rate of edge attrition
(Greiser and Sheets 1979; Gould and Saggers 1985). This may ha;e
influenced prehistoric tool users in’theirldeCisions to
manufacture tools of specific forms (such as buttressed edges on

brittle materials) or to use specific materials for certain

4
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tasks (as reflected in correlations between tool typeé and
material types; é.g. R.C. Chapman 1977; Reher and Frison 1980;

Frison and Bradley 1980).

The attributes of raw material selected to examine these
sources of variation are: the types of chert presént in each
assemblage; and the types of cortex found on theée chert types.
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
outcfop source) or as water-rolled (suggesting that the material

was recovered from a stream bed or gravel bar).

Technology o

Technological vafiationé between assemblages can occur in two
ways. First, there may be differences in the guantity of output
from the lithic reduction seéuence. This is most easily
determined when all aspects of the manufacturing system are
present. However, even when all aspects are not present it 1is
possible to infer if sites were the loci of many staées or only
a few. Second, the use of specialized techniques to reduce raw
material and to form functional tools also affécts 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, variatiohs
in the form of such tools as bifaces and hafted bifaces may be a

function of the manufacturing techniques available to the



producers of those artifacts. {E&r\

7

A large number of attributes are involved in the examinationm
of technological variatibns. Those reflecting initial stages of
reduction include indications of core preparation and flake
removal and the presence of cortical flakes. Subsequent
reduction stages are indicafed bj the production of flakes of
~various sizes and unifacial and bifacial 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 presented in the defiq}tions provided ~
in the following section. In most iﬁstances, definitions are e
derived from the presence or absence of a given attribute on a
specimen. Those related to biface thihning flakes include

platform angle and maximum flake length,

»Activities

The intended.utilitarian (cf. Sackbtt 1982) use of tools may
have a significant bearing\ﬁn tool forms. Any tool, if it 1is fo
be useful, must incorporate three elements in its design (Bordes
1969; Pye 1964). First, it must possess an edgewor surface which
is of suitable shépe for successfully achieving the desired
result. Second, this.edge must be strong enough to "transmit
forces as the intended result requires.” (Pye.1964: 21). Third,
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'manufactufe

of composite tools with separate hafting elements, or through

130



~

~

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 include 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, steeply retouched flakes (buttressed edges of any
shape) can be differentiated from notcpes (concave, unbuttressed

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
larée item'(usually a biface). The nature of‘the\hafting'segment
(e.g) stem or notches) has important implications regarding the

age or cultural aséociation 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

Y
»
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_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 refleét the
‘actual occurrence of attributé sets in the assemblages. Many of
the names used to distinguish thes; types reflect ad hoc
combinations of functional, techholqgical, 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
and, therefore, facilitate comparison;Jwith 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 which have 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: 157) it has
kgfen 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,
" the definipg characteristics include the presence of a platform
and evidence of the remdval of a flake; or series of flakes, |

from that platform. Cores were not further separated into

morphological or technological varieties. It is also important
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to note that none of the cores examined exhibited macroscopic

.

evidence of use as a tool (cf. Crabtree 1973).

Angular fragments. Angular fragments are amorphous pieces of
lithic material and exhibit neither platforms,. the systematic
removal of flakes, nor extensive areas of cortex. Where such

>

objects are made of chert, the possibility exists that they have
been naturally eroded from the'underiying chert—beariné
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

- 1s assumed to have been the result of cultural processes.

Artifacts in these categories represent the by-products of
the initial stages of lithic reduction (Collins 1975: 20-21).
They do not, however, indicate if the raw material was procuréd
at the site or was transported from a distant'source. Nor do
they reveal if all of the core reduction was done at one
locality. Such information is mdre profitably obtained through

an analysis of other classes of lithic debitage.

Unretouched Flakes

Cortical Flakes. Items assigned to this category include all

_flékes 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 smqoth, with pitting and &

abrasion as a result of stream rolling. The second type of
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cortex represents weathering within the soil deposits. This
distinction between cortex types is important in the anailysis 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,
if their occurrence in smaller numbers is similarly indicative
of a specific reduction stage. Conceivably, such flakes méy 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. (Frison and Bradley
1980: 24)

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 the biface opposite that from

which the flake under examination was detached.” (Ellis 1979:
VA

37). e Y,

i
. P .

The distinci}we forms of these flakes suggests that they
were specially produced and are indicative of certain stages of
lithic reduction. That is, as the name suggests, they.were ’
produced during the manufacture or repair of bifaces. Although
several varieties of bifacial thinning and resh;rpening flakes

have been defined elsewhere (Ellis 1979) no such distinctions
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are made in this study. 1t was felt that such identifications
are most profitably done within the context of comparative

-

replicative experiments.

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
more than two crests or ridges.
Taylor (1962) restricted microblades to those forms 2.0 mm or
less in width. These formally distinctive flakes'areoincluded in
a separate category because they are frequently associated with
a specialized production technique. Luke (1982): 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 Flakes. 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 magginal retouch was observed on these
‘értifacts. Only a limited amount of cultural inference can be
derived from this category, as they represfnt the discarded

waste from a number.of stages of lithic reduction.

135



—

Marginally Retouched Flakes
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 locations.

Perforators. Chapman (1975: 139) observed that perforators

1

are distinguiShed by "a single proiection exhibiting retowch."
The projections differ from graver spurs in that they are 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. Additional retouch may
or may not be present on thé ingéfiér of these comcavities. The
occurrence of a series of notches adjacent to one another has
been identified as a denticulate (Chapman 1975: 141). No such

distinction is made in this study. Notches occur on various

types and forms of flakes.

by

Retouched and Utilized Flakes. Retouch on these flakes is

acute (less than 50 )(Movius et al. 1968: figure 6) and is not
restricted to any specific area. While the functions of these

ubiquitous artifacts is unclear, they apparently served

~/‘J;iifferent purposes than steeply retouched flakes (Gould et al.

1971; Wilmsen 1970; Tainter 1979).
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- Steeply Retouched Flakes. Retouch on these specimens is

confined to the dorsal surface and forms a medium (50 -775 ) or
steep (75 - 80 ) “angle (g;;ius et al. 1968: figure 6) with the
ventral surface. Additional retouch, extendiné 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 ).

Bifacial Artifacts ) C

Complete Bifaces. Bifaces are defined as artifacts which exhibit

extgﬁéive flaking on both the dorsal and the ventral surfaces,

but which have not been altered to other specifit tool forms.
P ~ -

Jo—

Complete bifaces refer to all suci\ artifacts -which hgve not been
broken while beiﬂg manufactured or used. A,number‘of‘researchers
(e.g. Callahan 1979; Crabtree 1972) have identifi?d 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 of speéific biféce |

reduction stages. Consequently, formal variation was not

included as an important variable of tkis category.

Bifaces Broken in Manufacture. This category includes all

bifaces which were broken at some stage of their maﬁufacture.<A

number of manufacturing failures have been identified by Johnson
(1979, 1981), Rondeau (1981), Crabtrée‘(1972), Callahaﬁ (1979),

among others.'Thé identification of these‘fracture typesaon

ol

4pecimens indicates that biface manufacthring was active at wgge
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site where the artifacts were found.

P

Bifaces Broken in Use. The bifacesvbrohen in use may a;so

exhibit‘distinctive fracture types. Impact fractures are
distinguished by flake scars which originate at theﬁhistal‘end
(or tip) of - the biface (Bradley 19742 174);.Such fractures?
accompany use of the 1mplement as a prolectlle. The use of a
biface as a cuttlng tool may also fracture the specimen.

Characteristics of=these breaks are crushed edges adjacent to

- the fracture and distinctiéegfracture profiles.

F

Complete Hafted BifaCesr Hafted bifaceskrepresent |
distinctive:forms of bifaces. All repreaent the fimal stage of
biface manufacture and exhibit characteristic;basal
modifications which may be relateo,t0~the hafting of the object;~
"to a shaft or handle. Variations in ‘the form of the hafting )
element have been successfully used as spatio- temporal 1nd1ces‘
of culture change "A recent analy51s by Weissner (1983) has
pointed out the importance of fOrm as a mechanism for dlsplaylngb;c
social identity among contemporary 'San“bushmen ~The application B
of such analysrs to prehistoric 51tuatlons has not, however,
been established. Therefore, attributes other than those which

~are definitive for the class were not recorded.

Hafted Bifaces Broken in Manufacture;ﬂAttributes which

define this class 1nclude those which deflge complete hafted =
bifaces and the varieties of fractures found among b1faces

I

broken in manufacture. The presence of thesé artifacts indicates
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that hafted bifaces were being made or resharpéned at the site

where they were found. -

Hafted Bifaces Broken in Use. These artifacts exhibit the’
defining‘atgpibutes 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 thei? use atr
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 include bifaces whose shafts are

narrow and rod-like with a rhdmboid cross section. The basal -
shaées may vary from straight to side- or corner-notched and a;e
not diagnostic attributes. Although this namé has distinct.
functionai implications, it is not assumed that these artifacts
rweré used for drilling. The distihctive blade form does,

however, suggest that these tools had a rather specific purpose.

Drills Broken in Manufacture. These include items which
chform to the definition of a drill but which exhibit fractures
distinctive of biface manufacture. Their presence ihdicates the

probable use of the site as a locality for drill manufacture.

Drills Broken in Use. These include items which conform to

the definition of & drill but which exhibit fractures
distinctive of bifaces broken in use. The narrow blade or shaft

of these specimens renders the identification of use fractures

by

=
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very difficult. It is possible, therefore, that thepnhmber of

items in this category has been underestimated.

P

Reworked, Hafted Bifaces. These items are bifaces with a -

well~defin§d haft area and a steeply (75 - 85 ) retoﬁched distal
end. The haft area may be side- or corner-notched and has led
some authggs to suggest that these tools were made fromkbroken
projeégile pointgﬁkniyes (Lewis and Lewis 1961: 49). While this
may be true, thefabsence of interhediary for%s preqludes this
assumﬁtion. Therefore, they are considered to be a distinct

'3

category.

Groundstone .

Atlatl Weights. These objects have been heavily ground and

polished to form highly stylized forms. They are characterized
by a drilled hole runﬁing transverself through the center. Webb
(1981) suggested that they serQed as counterweights in an atlatl
projectile system. They have frequently been found in
association with bone hooks whfch may also havé been a component

of that system (Webb 1974; Lewis and Lewis 1961).

Heavy Groundstone Implements. These include large stones
with at least one  highly striated and/or polished surface. All
-af these objects are so heavy that they would not have been very

-

fportable for pedestrian hunter-gatherers. Other researchers
(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’
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have been defined on the ba51s of the IOCatlon and extent of

grlndlng and pollshlng. 1

Pecked and Battered Cobbles 4 .

.

Battered Cobbles. Within this category are ali cobbles and

cobble fragments which exhibit one or more areas of intensive
pecking. The cohcentrated nature of these peéked»areas
distinguish these artifacts from rivér—rolled cobbles. These
artifacts may héve served several purposes in the manufécture of
stone tools, or may have been used to crush nuté, seeds, and

other‘plént‘remains.

Pitted Cobbles. This category includes all cobbles or cobble

fragments with one or more pitted areas on one or more surfaces.
"Nelther the éhape of the cobble nor tbe locatibh and number of
depressions were included as defining criteria.'Although these
arfifacts have freguently been térmed "nutting stones" (Lewis
and.Lewis 1961) there;is no evidence to suggest that they were
used to process plant food. Chapman (1975: 162-165) suggeéted
that they were ﬁulti—purbose tools, serving as a pitted anvil or

hammerstone as well as a nutting stone.

Ground Cannel Coal

Cannelhcoal‘is a bituminous coal which occurs naturally in the
study area. Pieces of this material noted in the archaeologﬁcal
aésemblageé are all relatively thgn and have been extensively
ground around the peripheryfkThey may have been ornaments, or

have served a more utilitarian purpose.
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kférrogenous Concretions

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 staine&“ﬁith‘red ochré,‘suggestihg.thét they were

used as small mortars.

Lithic Material Types , .

As noted above, the selective use of various types of raw.
materials is considg;ed 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 Jdccurs primarily
as waterworn cobbles in the Cﬁmbegland and Tennessee rivers and
their tributaries. Sandstone, While also often occurring.in the
major streams, forms a major constituent of a number of lé;al
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 identification of chert

varieties 1s therefore warranted. ' el

-

The study of the occurrence and availability of éhert in the .
lower drainages of the Cumberland and Tennessee Rivers valleys
has been undertaken by Tom Gatus (1979, 1980, 1984; gee also
Nance 1980, 1984). Utilizing 7.5 minute geological quadrapgle
maps published by the United States Geologicél Survey, Gatus
initially identified the distribution of chert-bearing

geological units in the study area. Subsequent field

4

2
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iﬁvestigatidné in 1978 and 1980 were directed ‘toward the
collection of representative samples from each of_these»Units
and an assessment the tractability of Fhe material. This has
resulted in the formation of a cémprehensive reference
collection of cherts found in the area. The types within this
collection havé been named according to their geologic fo;mation

i .
rather than by their colour (e.g., blue-banded chert).

Definitions of these cherts are provided Appendix C.

It is to be expecﬁed that nét all of the lithic méteriql
found within the assemblages will be of local origin. In
anticipation of this eventuality, the basic collection provided
by Gatus has been augmented with specimens from ;outhern
Illinois and norﬁhwestern Ténnqgéie; The former includes
Burlington chert and‘Tamms Till. The sample from Tennessee is
from the Dover quarry. Rigorous dé}initiohs of these materials

have not been provided. Instead, the identifications were

accomplished solely through a visual comparison of the artifacts

"and specimens from the reference collection. It is noteworthy

that the Dover chert closely-.resembles chert from the lower St.

Louis/Salem member.

One type of material which occurs in a number of.asséhblages
has been termeﬁ’an "unidentified.¢onglomerate.“ This is a
"metamorphdged macrocrystalline conglomerate of angular and
rounded pebbles of quartz and quartzite less than 3 mm in size,
set in a fine-grained gréy or bluish-grey maﬁrix" (Nance 1981:;

15). The source of this material is, at present, not known and
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it therefore remains "unidentified.”

Chapter Summary

The variables considered most important in this study ére.the
types of’raw material from which the artif;cts were made, the
technology used to produceithem, and their intended utilitarian
pufpose. The size, Shape and physical properties of the raw
material may réquire that different reduction technigues be
required. Technological variations in stone tool production méy
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 reguired force with an
appropriate method of prehension. The inclusion df edge
configuration and edge angles as important defining criteria‘

enables a consideration of the broad range of activities

undertaken at a site.
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- CHAPTER VII

SITE DESCRIPTIONS

This chapger provides descriptions of the physical setting;

B

e S

géomérpﬁdiégy (when available),‘and age of each assemblage of
lithic artifacts considered=i2 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,composifion. The physical setting
and geomorphology of a site will provide a means of relating
different assemblages to the local availability of resourceé
which may have been critical to Archaic period hunter-gatherers.
A knowledge of the age of .the assemblages enables one to assess
the influence og diachronic culture change. Differences in tool
forms (and the frequencies with which various forms oécur) may
be expected to vary through time, contributing to differences in
assemblage structuresf Finally, different recovery strateéies
may favour,differ;nt 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 aséemblages from the Morrisroq<§ité, and one
assemblage'from each of the Trail site, 15Tr50, 15Tr53, 15Trb56,
and 40Sw74 (Figure 6). While only the Morrisroe site has been

radiocarbon dated, the projectile points from the other sites

e

provide an adequate means of estimating the ages (i.e., Early,

Middle or Late Archaic) of the sther ;Ssemblages.
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The Morrisroe Site

a

Location and Setting. The Morrisroe site lies on tﬁe nsfth bank
of the Tennessee River in Livingston County, Kent&cky. It is
;pproximatélj 21 km upstream from the mouth of the Tennessee
River and 14 km downstream from Kentucky Dam (Figure 7). Tﬁew =
confluence of the Lee Creek and the Tennessee River lies 300-400
m upstream from the site. Thé culfufal deposits are"ovér two
meﬁres 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

(1983).

This location is at the extreme western edge of a geologic

~

transition between the Mississippian Plateau (east of the &
Cumberland_Rivér) and the northernmost extension of the Gulf
'Embayménﬁ west of the Tennessee River). The site deposit itself
is a floqdplain déposit with particle sizes that»are'
consistently within the 7-8 phi range (Nance 1981). The site was
apparently not situated on the river bank at the time of e

occupation, but rather was some -distance away from the river (no

more than c¢. 250 m) (Leach 1981:35; 1985). g

Field Procedure. Test excavation of the site was initiated

in 1980 and completed in 1982. The 1980 field investigations
began by locating two 2x2 m units in an area in which the midden
deposit was judged to be best répresented.~The densfty of the

A,

midden exposed in the cutbank and the former presence of human

i
}
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burials eroding from the exposure were important factors in
eﬁéiua£iﬁg'where to placerﬁhese initial test units. Thesé unité
were excavated in arbitrary iévels (generally 20 cm thick), and
a dual recovery strategem was empl@yed{ Each arbitfary level waS
excéVatea by quadrants: nw,,Sw{ se, ne. In each level a bulk
.sample of varying volume (depending upon the deﬁsity éf cultu;ai
material, but usually 50 cm x 50 ém°x‘1Q cm) was récove;éd from
a selecied quédrant. These-bUlkwséﬁples were transporteq to the
field camp where they were water-screened through 1/8 inéh‘hesh:
The recovered fraction was then returned to Simon Fraser '
University'fof(éorting and cataloguing. The botanical remains
from alternate levels of both units habe‘béen identified by the
Ohio State University Ethnobotanical Laboratory (Wymer‘énd Cowan
1982). All -other material was passedlthrougg a 1/4 inch mesh

screen.

: . §
Although most of the arbitrary excavation levels were 20 cm’

thick, a number of exceptions occurred)/zgé first .level in unit
I, for example, meaéured only 10 cm thick. Thié was the first
level excévated_at the site and therefdre,répresentsrdniﬁial
explorations regarding the nature of,the depOsits; ?ery little
cultural material was recovered from this 1e§é1 and the
sediments prbved very diffiéult to excavate anda’screen.
Consequentli, the thickneés of the levels was increased to 20 cm
to ensure that adequate time would be provided for the complete

excavation of units 1 and II.
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The extavation of unit II involvedia more cemplex approach.
The initial le?eis (1 and 2) were removed in arbitrary'20 cm
tﬁicknesses, At the bettom'of the second ieVelfthe sediﬁentS»
’apppeared to beeeme differentiated ‘in colour. .Thus, ankattemptf

was made to excavate following the natural/cultural layers of

L\;the deposit. This effort proved futile as it became apparent

e

S

that colour changes represented varlous mottllngs of a
sedlmentologlcally homogeneous mldden dep051t. This excavation
strategy was abandoned after approxlmately 30 .cm had-been

_removed and. the levels were designated 3i, 3ii, and 3iii.

Between 1980 and t982 a rotated slump block removed a major
section of the densest midden area of the site. The 1982
efforts, therefore, were concentrated iq;the remaining areas.A}n
initial test unit revealed that over one metre of virtually
sterile clay lay above any cultural remains. To expedite the
recovery of as much cultural material as ;ossible, a probing
program was undertake;; The results yielded subsurface contodr P

maps of each midden horizon. Subsequently, two 2x2 m test units

- were excavated where these deposits were closest to the surface.

-

The exeavatioh strategyrremained much the same'as,it had
been in 19é0. Each unit was excavated in arbitrary levels (10 cm
thick), one quadraAt at a time. A standardized portion'df either
- the northwest or the northeast quadrant (degending upon the
unit) was removed as a bulk sample. This bulk sample was
water-screened through a series of 0.5 mm, 1.0‘mm, and 5.6 mm

mesh screens. The recovered material was then dried and

o
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transpo%ted to\§1mon Fraser Unlvers;ty where 1t has been sorted

and catalogugd4 The non- bulk sample was, once more’, passed

through a 1/4 inch mesh.

Archaeostratigraphy. Four zones were identified on the basis-

of the colour of the-sediments'and the density of cultural - -

material, and does not represent separate, distinct occupations.

“*Rather, they provide a means of grouplng excavation levels to

prov1de larger samples of some artifact categories. These zones
grade into one another and are not as clearly defined as the

drawing. suggests. The deposits excavated in 1982 revealed a

.

similar profile, but with7a thinner cultural deposit and a

lighter zone between two dark midden zones. The intact

(uneroded) deposits at Morrisroe are undisturbed, except for

-
o,

minor root intrusions.

In general, the deposit grades downwards from light
yellowish brdwn'sediments'Qith*an apparently low otganic content
and moderate density of cultural material (Zone 1), to a greyish
brown sediment with a highef‘orgénic content and higher-cultutal
item density (Zone~II), then to a dark Erowh sediment with a

o

high organic content, many large rocks, and very dense cultural
materiai'(Zope I11). The lowermost deposit (Zone IV)'is a light
yellowish brown sediﬁent with less organic staining, fewer
rocks, and less dénse cultural material than the overlying.
zones, prroximate correlations of ar5§trary excavatien'levels

within these zones suggests that the.earlier and densest

concentration of material 'is associated with Zone III and the

LI
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upper part of Zone IV. Zones I and II represent less dense and

later occupations. No sterile bands indicating long¥term site

abandonment have been recognized.

A comparlson of the particle size analys1s (Leach 1981) of
the sedlments from un1ts’I and I1I suggests that the uppermost
»deposits'have been eroded at different rates in each of these

\areas. As a tesult, the top_levels in unit II .do not’correspond.
‘torthe'top levels'in unit I. Rather, a correlation ofparticle
sizes%(Nance 1981) indicates that level 1 of unit II is |
equ1valent to level 3 of unit I Table 4 1llustrates the

relationship of the arbitrary’ excavatlon levels in each of these

two units.

3

Age. Five charcoal samplestfrom the Morrisroe ‘site were
submitted for radiocarbon assay. Three of these were from unit
I1 and one was from unit I. The fifth sample was taken from the

cutbark near unit II, about one metre below the surface.

“ The-cultural affiliations of the assemblages :from the
various zones at the Morrisroe site can be determined by an
‘examination of the vertical distribution of he%ted bifaces.

Table 5 presents the dlstr1butlon of points in the arb1trary

eXcavation levels in units I and I1.

An examination of these data reveal several trends.lFirst
K1rk Stemmed forms although rare (n=4), occurred if the lowest .
levels of both units. This strat1graph1c position reconf1rms

their early age. : -
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Tablei4f " Correlation of excavation levels at the Morrisroe site. .

UNIT I UNIT II ASSEMBLAGE
‘Surface
Level 1v A
LeveixZ
Level 3 B
Level 4 -C
- ra
Level 5 Level 1
Levels 2-3i D
Level 6 Levels 3;i—3iii E
Level 7 Level 4 F
Level 8 Level 5 G
- Level .9 Level 6 H
Level 10 Level 7 - 1
Level 11 Level 8
Level 12 Level 9 J -
Level 13 Level 10
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Table 5. Age of Hafted Bifaces f;ﬁﬁ'the Morrisroe Site.

Assemblage

A

H

TZEe ,/;

B ;r

Batanzas (?) .

Ledbetter tee
Straight, broad
stemmed e

Kays (?)

Eva II o
Straight, broad
stemmed

Eva II

Straight, broad
stemmed

Matazanas (?)

Straight, broad
stemmed

Side-notched

Eva II

Morrow Mountain II
Morrow Mountain I
Kirk Stemmed

Eva 1T
Morrow Mountain I
Morrow Mountain II

"Kirk Cormer-Notched

KirkaEemmed

Kirk’quner-Notched
Kirk Stemmed ’

Kirk Cérder-Notched

Eva II =~
Kirk Stemmed
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No

N

Estimated Age

R NN RN NN R W R

Late Archaic
Late Archaic

~Late Archaic (?)

late Middle Archaic

Middle

Archaic-

Late Archaic (?) .

Middle

Aréhaic

Late Archaic (?)
Late Archaic”

Late Archaic (?)

Middle
-Middle

Middle
Middle

Middle
Middle
Middle
Middle
Middle
Middle
Middle

- Middle

Middle
Middle

Archaic”

Archaic
Archaic
Archaic

Archaic
Archaic
Archaic
Archaic .

‘Arghaic

Archaic

‘Archaic

Archaic~

Archaic
Archaic



Second, of t@@y45/ﬁafted bifaces assignable to known types.

Cypress Creek I and E@a I1 types predominate. Thege constitute\“
43.2% andx;4f4%, resﬁect&vely{ of the types of known -
culturé:historical significance. It may be noted that Cypress
Creek 1 points occur deeper, on average,'thah the Eva II:pointsf
Therefore, .these levels have been défined as a Cypfesslcféék I7l

®Middle Archaic age. The levels abave this

occupation of early
have ‘been defined as an Eva 11 occupation of Middle Archaic age.
Morrow- Mountain I forms are infrequent and co-occur with Bva I1

types. .

Third, the Matanzas, Kays; and Ledbetter styles - that is,

“the later types - occur in the upper levels of unit I and are

absent in unit II. This absence may be‘a result of the erosion
of most of the upper levels of unit II. It islalso important to

note that the small numbers of these points that were recovered

renders their identification tenuous.

|

Artifact Assemblages. The foregoing analysis suggests two
methods of determining meaningfui assemblages. On the one_hand,
all of the material in each of tﬁe a:chaeostrgtig;aphic zones
can be combined;to form four separatenassemblages. |
Alternatively, the items from each excavation level may be
Aconsidered as a distinct assemblage. Each approach has |
‘ advantages‘énd disadvantages.

The four zones, which were defined on the basis-of sediment

-

colour and the density of cultural material, appear to represent
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geparate cultural periods. The vertical distribution of hafted .
biface styléé supports this interpretation. Therefore, an
examin;tién of iOng—term culturé‘change may'be undertakehfby'
considering each zone as representative of a particﬁlar
culture-historic period. However, the‘relati§eiy'léng time span
represented by each zone (zone 1I, for example, represents over

1,000 yeafs of sed?menfiaccumulation) also presents important

reasons for defining assemblages in terms of smaller units.

BN

First, the iength»of time represented in each zone renders
comparisons with sméllef sites d;ffiéult. It may be expected
that localities which have been occupied, either continuouslyvor
intermitteﬁtly, for long periods will have larger assemblages of
occupatfonal debfis than localities which have been occupied fér
shorter periods. As a resﬁlt, it will be difficult to
distinguiéh betweenrvariabili;y due to cultural factors and
those which arise as a result of unequal sample sizes. Second,
the long time periods represented by the four zones at the
Mqr{isroe site may-mask variations in the aepositional'rate of
artifacts; In zone II, for exaﬁple, such differences may be‘ve;§
pronounced beween the upper and the lower levels. Such
variations, which may have important hulturél &mpi{cations,

=

would go unnoticed if all of zone II were considered as a single

@ -

unit.

a

Third, the variability in the types of artifacts present, as
well as the implied differences in activities, may be obscured

Qbenwmany levels are grouped together. In effect, one is
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"averaging" the activities which took place over theAentire span
of deposition of a given zone. Eon»éiample, grindiné stones may
‘be numerous near fhe bottom of zone 11, but rare in the upper
leveis. Such information would be léét if all 5f zone II were
‘considered as a single assemblage.

The defin{tion_of assemblages on the bésis 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, ¢hahges in thg_ihtensity of‘
cultural material depbsit&on may be perceived more realistically
since the individual levels with large samples will not obscure
other levéls‘with a smaller number of items. Similarly; changes
in actiQities within and between zones will be more eyident,‘
Unfortunétely, there is no assurance that the arbitrary
excavatién levels reflect\diéérete site occupation spans.

'Indéed, it 1is quite.possiblé‘that theSe'levels have cut across
different .episodes, resulting in mixed assemblages. The
distribution of hafted biface types throughout these levels,
‘however, indicates that the arbitrary levels have not
intermingled assemblages from identifiably different periods
(i.e., Middle and La;e Archaic hafted Bifacés do nof occur

together).

-

-

It is apparent that the definition of assemblages in terms
of material from excavation levels reguires more assumptions .

~~—-than a definition based on archaeostrétigraphic zones. Ho&éVe;;‘
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the assumptions regarding the contemporaneity of items in a

level must also be made with respect to the assemblages from

. . . . oo
. . . .

smaller, unstratified sites. Furthermore, the derivation, of

more equallyssized samples ehahles more meaningful

Y

1nterassemblage comparlsons. In this analysis, therefore, items

f;Q\_grbltrary excdvation levxi will generally be considered as

individual’assemblages. Some exceptiORg have been-hgée. In unit

I material from the surface, level 1 (0-1 below the

»wsurfaceJ and level 2 (10-30 cm below the surf;\éivwere grouped
together.‘The small amount of mater1al from the surface and |
‘level 1 provides a sample too small for meaningful comparisoqs
with ‘other assemblages. This may be a result of the shallowness
of leyel 1. By combining this material the abbreviated sample

from level 1 is not admitted as an equal sample for comparisons

with other assemblages.

- Levels 12‘and 13 in unit I were also combined. Artifscts
were recovered only from the uéper part of level 13 and
constituted a very small sa e (n=24 items) This material
probably represents the earl}eétepart of the occupatlon

represented more completely %y items from level 12.
_ A t |

The groupings of materisi frem unit II are more complex. As
noted previously) part of unit II was excavatedvin layers
believed to reflect distinct culturel events. The greupings of
assemblages reflects an effort to integrate material from unit
Il into assemblages whrch are comparable to those from Qnit I.

Consequently, items from level 1, 2, and 3i have been combined,
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as have materiyl from levels 3ii and 3iii. In addition, the
lowermost levels - 8;_9,Aand 10 - have been combined. As with
levels 12 and 13 in unit I, it is believed that these represent

the initial occupation of this part of the site.

The correlations of assemblagesrfrom units I and IIrare
presented in Table 4. The assemblages designated by letters
(A-J) are those which will be used in further interassemblage
compariéons. It must be re-emphaéized‘that this is not an
entireyg satisfactory means of determiningQarchaeologiqal-
assemblages. The procedure implies, among othér things, that the
‘arbit;ary excavation levels do not interfupt or artificially
combine prehistorie living surfaces and their associated refuse
deposits. In view of the natufe of the site deposits, such
distinctioﬁsharelnot possibléQ It is bélieQed, however, that
this-method of determining assemblages represeﬁts a legitimate t
compromise between the ideal, fine-grained assemﬁlagesﬁ

y :

reflecting distinct cultural episodes, and the more

coarse-grained assemblages indicated by the archaeostratigraphy.

The Trail Site

Location and Setting. The Trail site lies in a plowed field on

the floodplain south of £heACﬁmberland River in Livingston

County, Kentucky. It is approximately,f7 kmvupétream'from the
confluence of the Cumberland Rive; and the Ohio River (Figure
8). A backwater channel of Hickory Creék is 100 m east of tﬁe

eastern edge of the site. The site extends for 60 m east-west’
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along a ridge of the 340 foot a.s.l. confbuf;‘40 feet above the
present normal stage of the river and 350 m soufh of the south
river bank. While most of the cultural material was scattered

along the surface, test pits revealed that artiféété dﬁchrred'ﬁp-
to 60 cm below the surface. Other repbrts on this sité are found

in Nance (1982) and Luke (1982).

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 River).

S

Field Procedure. Fieldwork at the Trail site was conducted

-in 1978, 1980, and 1982. The 1978 investigations were the most
intersive and subsequent studies have not substantially aite;ed
our‘understahding.of the site. Therefore, only data recovered in
1978 will be considered inﬂfhié study. The following inforhation
is derivea from field noteé and from J. Nance (pgrsonai;~ |

communication),.

The 1978 field procedufes included an intensive surface
cdliectign;bf the site,-as well as the jexcavation of:eleQén 2x2
m fést pits. Two surface collection chhiques were employed.
First, an uncontrolled collection was made in which formed tools
(i.e., cores, bifaces, ngted bifades, hammerstones, etc.) were--
recovered. Follbwing tﬂ;s, a controlled surfacercollection
strategy was employed inawhich all material thought to be of

cultural origin was flagged. A datum was established and the
. A .
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distance énd bearing to each artifact was recofded.‘Eachlé"
artifact was then piaced in a_bgg\with‘a~ééfd‘reeording its
prerhience.-The lérgé'qﬁéntity of cultural material,prohibifed
the confrolled collection of all of the surface maferial_within'
the time alloted. In order to augment the sample and to
determine the subsurface nature of thé deposits,ma series of

test pits were excavated.

Initially, four test unit§~(A,‘B, C, and D) were excavated
near the north-south and east—wqu limits of the surface
concentrations of cultural material._Six additionéi Qnits were
‘subsequently excavatedlin the éfea betweeh units A and B where

. ™
the surface concentration was most dense. Finally, an eleventh

unit was excavated in a grove of trees east of un?t B to
determine if tﬁe‘sifé exteﬁded bejondvthe plb@ed field. All
units were eicavatea in 10 cm arbitrary levels and the matrix
was passed through a 1/4 inch mesh.. All matefial retained in the
screen was saved. The depth to which the cultufai‘maﬁerial
extended varied from unit to unit, with the easternmost deposits

being more shallow. Téble 6 lists ?ﬁéraepth of cultural material

in each excavation unit. !

*
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‘Table 6. DEPTH OF CULTURAL MATERIAL AT-THE TRAIL SITE.

<
, Unit o Maximum Depth
U . _ ) Below Surface
" A 40 cm :
; B , 20 cm
¢! : ' 60 cm
~D 50 cm .
11 - 13W/29 - 31§ ‘ 50 cm
19 - 21W/29 - 318 50 cm
19 - 21W/37 - 398 50 cm
19 - 21W/25 - 278§ 60 cm
15 - 17W/29 - 31§ - 50 cm
19 - 21W/33 - 35§ 50 cm
01w - 01E/29 - 31S 30.cm

Archaeostratigraphy. A plowzone, consisting of brown sand,

extehds‘from the surface to c. 20 cm below the surﬁéce.
Underlying this is a zone of yellowish/bﬁnnnaééaa’which varies
from 10 cm to 20.cm]in thiéknegsf/THé\gpper’bOrder;gf this zone
is irrégular ahd has been'grea£l§ disturbé& by plow furrbws. The
“basal zone consists of dark yellowish brown sand. In some
~sections, a thin (c. 5.0 cm thick) zone of biizg‘ggnd separates

. . . Q\\"'
the basal zone from the light, yellowish sand zone.

Age. Suitable material for radiocarbon dating has not been
recovered from the Trgil site. Much of the ofganic remains from
the site occurs withinr;he plowzone and the mixture of recent
material with earlier carbon through plowing is a definite
possibility. Soil samples retrieved from a single test unit in
'i982:were water-screened through a series of 0.5 mm, 1.0 mm, and

5.6 mm mesh screens. The recovered fraction contains only a

-

small amount of carbonized‘miterial. Because of this small
7

e
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sample size and the possibility of contamination, no samples

-

have been submitted for radiocarbon assay.

o

The age and cultural affiliation can, however, be inferred
from an examination of the haﬁted_géface-ﬁtyles that are present
and from some of the other more well~formed artifacts. The'
estimated age of‘the hatted bifaces from the Trail site is
presented in. Table 7. Many are tepresentedfby~single
individuals, making their identification somewhat tenuous.
'Nevertheless, several features of the'distribution shoeldvbe
noted. ’First the great majority can be a551gned to the late
Mlddle Archaic Big Sandy type. Second, of the other named types,
Klrk Stemmed, Rowan/Brewerton Eared, and Moriow Moﬁntain are the
most numerous. Kirk Stemmed forms have been found in Early
Archaicﬁsituations at the Morrisroe site and in the Carolina’
Eiedmont (Cdej1964). All of the .specimens recovered from the
Trail site are'extremely'thin-with markedly bevelled blades,
saggesting that they were extensively rewbrked prior -to diseard.
The Morrow Mountain points do hot exhibit such marked‘
resharpehing. 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 below the surface, their presence is consistent with

a la%e Middle Archaic age for thlS assemblage.
J .
Third,’theruad/Beaver Lake and Cumberland forms are

generally believed to be of Paleo-Indian age (Rolingson and’

Schwartz 1966; Cambron and Hulse 1975).'These, like the Kirk
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“Age-of Hafted Bifaces from the Trail Site.

Level Type

Ase }

Unlt n
- 8 {
urlace Rig Sandy Slde-Notched 4 Late Archalc
Hatanzas . 1 Late Archalc
Quad/Beaver Lake 1 Taleolndian
MHorrow Mountaln 1 1 Middle Archalc
Copcna ! Late Archatc
Cuilford 1 LLate Archalc
Sykes 1 Late Archatc .
Kirk Serratcd- 1 enrly MidJdle Archnic
Strong shouldercd, stratght .
stcmmed 1 Late Archatc
MclIntlre 1 Late -Archalic
| Cumberland , 1 Palcolndian
k] Rowan 1 Late Archalc
f Herom 1 Late Archalc
2 Strong shouldercd, expanding
stemmed " 1 ?
3 Blg Sandy Sida-Notched 1 Late Archalc
- w
;;_;35 t !llg Sandy Slde-Natched 1 f.ate Archalc
2 Big Sandy Side-Notched 1 Late Acchalc .
19-21v 1 Morrow Mountaln 1 1 Middle Archalc
25-275 ’
19-21u 2 Morrow Mountain I 1 Middle Avchalc
33-355 Rowan 1 lLate Archalc
Kirk Scrractcd 1 Early Archalc
* Big Sandy Sidc-Notched 1 lLate Archalc
4 Blg Sandy Si{dc-Notched 1 l.Late Archalc
19-21W 1 Kirk Scrfn:cd 1 Carly Archalc
37-29s 3 Rovan/Brewerton Earcd 1 Late Archatc
1W-1E 3 Big Sandy Stdc-Notched 1 Late Archatc
29-318 :
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Stemmed examples, have been extensively reworked prior to.. ' *'+

discard. Finally, the numerous types of shallow side-notchéd,
corner-removea;nand stemmed points (all of which occur in small
numbers) are consistent with other Late Archaic'assemblages_

(Chapman 1981).

'Leﬁis and Kneberg (1959) oonsideréd Big Sandy points to be
oiognostio of ‘the Three Mile phase ofkthe Mid-Continental
tradition.in the Mid-South. Other important olemengs {nolude
'stemmed scrapers, and adze-like flioo tool, and increasé in the

tu1umber of straight stommed points over earlier periods, winged,
pyramidal, and éylindrical atlatl woights; bell-shaped pestlos;
antler atlati hooks; turtle shell ra£tlés; and copper beads. Of
thése, only Big Sandy points/knives, stemmed sc;opers, and
st;;ight stemmed poigts ooourred o} the Trail site. This may be
a result of differing site activities. Lewis and Kneberg (195§)
ascribe the Three Mile ohase to Fhejperfod 6000 -\ 2000 bp. In
the absence of any more refined chronology fork\ e Trail site,

it may be placed within this general time period; that ié,

-

transitaioal between the Middle and‘the Late Archaic.

| 4

. The Dead Beaver Site (15Tr50) ;)

Location and Setting. The Dead Beaver site is situated 20 m east

of Crooked Creek and approximately.ZOO m downstream from its

confluence with Grace Creek in Trigg County, Kentbcky (Figure,

&

Q). The site extends c. 150" m north-south and 40 m east-west in

a cleared field which is surrounded. by wooded areas. Many of the

{ . -
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. art1facts were recovered from the surface and excavatlon

revealed that cultural mater1al did not extend below the
plowzone (c. 20 m below the surface).” Other dlscu551ons of thlS

site may be found in ﬁance (1972, 1976a),

This location-is ln‘the'dissected upland area between the
‘Cumberland and Tennesseé rivers‘and was formerly some distance'
from the Cumberland Rlver. ImpOundment of the Barkley Lake ba51n
has, however, 1nundated the lower two- thirds of Crooked Cgeek
The floodplain of the" creek in the v1c1n1ty of the site 1s‘
gently sloping and extends approx1mately one-half male in w1dthr
The creek heads at a natural spring andﬁdoes nét dry up‘at any‘

time of the year.,

Field Procedures. An uncontrolled surface collectlon
v oy
undertaken by J. Nance 1nl1972 revealed that a wide range of

artifacts existed at the site. TheseAwere‘concentrated in two
distinct areas which,were separated by a fence-row. North ofvthe-
". fence, the artlfact assemblage consisted of relatfvely large
flakes and few finished tools. The flaking debris was lessbdenSe\
in:the southern portion of the site, and more tools occurred in-
that area. A series of 5x5 ft. excavation units were located
100-125 ft. south of the fence-tow and 50-75 ft. west of the
“-creek, in an area where surface cdﬁlections indlcated that
‘cultural material was most dense..An additional 5x5 ft. unit was
excavated near the northern extremity of the site (c. 25 ft.

south of the fence-row and c. 60 ft. west of the creek).
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~The 1n1t1a1 test units were excavated in arbitrary 4 inch

tthk (c. 10 cm) levels-po a maximum depth of 12 inches (c. 30:
cm) below the‘surface, Trowels were used to remove ali matrix
and the’matefial was passed through a 1/8 in;h mesh. As it
became apéarent that the cultural material represented an
unstratifiedhdeposit and that the use of a?fine—mesh screen did
not significantly add to the recovery of artifaéts, trowels were
abandoned in favour of shovels and a {/4 inth mesh replaced the;
-1/8&incﬁ mesh. It was also found that qultﬁ}al material did ﬁqt

extend below 12 inches below the surface. Therefore, sdbsequent

) - - -
units were not excavated below 8 inches beneath the surface.

Archaeostratigraphy. 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 described:

'‘Observations revealed the presence of an upper layer
(I; 4-6" in'depth) of brown clay-loam faintly
distinguishable from a lighter brown clay-loam below 6"
(Layer 11). The darker color of the Layer I is no doubt
a result of the application of modern fertilizers. The
lighter Layer II began to grade into a clay-sand mixture

~ 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 II. Due to the limited depth
distribution of materlals, no cultural stratigraphy was
definahle’ (Nance~1976a- 27). :

- j <

It was suggested (gﬁnce 1976c: 25) that the white sand of Layer
/ .

II1 represents an early post-Pleistocene stream-laid deposit.

-

.

The geomorpholoéy of the site, howevéw] has not been 'intensively -

investigated. o ' .
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Age. No material was recovered which could be submitted for
radiometric analysis. As alresdlt,.the-age of 15Tr50 assembiage
- must be inferred from an analysis of the hafted biface styles

that are present. Table 8 summarizes the hafted biface styles

o
»

gqufered from the site, their estimated age, and the number of
_each type 'that were recovered. The small number of hafted
,bifaces,tﬁét,wefe recovered‘ahd the allocation of only a single
individual to hany categories indicates ﬁhat this analysis

should be regarded with some caution.

The presence of ‘a single-Kirk Stemmed hafted bifaces is of
intereét. The bresenée of these early styles in a relatively
late assemblage is enigmatic. Either*ﬂSTrSO-yaS occupied by
>Ear1y Archaic groups, or later beople were discarding early tool
forms at this site. As only one suc% hafted biface was fourd,
"the estimated age of the assemblage need not be affected. That
is, the site may be assigned to the Late A;chaic. |

5

15Tr53

Location and Setting. Site 15Tr53 is situated east of Crooked

Creek, approximately 8,000 ft. downstream from the Dead Beaver
site (Figure 9). The confluence of Franklin Creek and Crooked
Creek ié €. 3,000 ft. downstream from the site. Much of the
general locational information provided in the discussion of the
Dzad Beaver site is applicable to 15Tr53. Other discussions of

this gite are prbvided in Nang; (1972,- 1977). Nance (1972: 31)

noted that a road bordering the eastern edge of the site and a
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Table 8. Age of Hafted Bifaces from 15Tr50.

Tvpe ' n

Kirk Stemmed

Bre&erton Corner-Notched
Lamoka

" Ledbetter/Pickwick
Mulberry Creek/Adena
Savannah River

Flint Creek

[ T T T

Contracting Stemmed

o

Estimated Age

Early Archaic
Late Archaic
Late Archaic

Late Archalic

_Late Ardhaic

Late Archéic

Late Archaic

‘Late Archaiﬁ

~

Table 9. Age of Hafted Bifaces from 15Tr53.

¢
Type T T on
Smithsonia/Belvedere 1-
= .
Adena «~ 2
Kays/Barellsland ) 1
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Estimated Age

Late Archaic/
Early Woodland

~Late Archaic

Late Archaic’
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-house on the northern extremity have probably contributed to the

partial destruction of the site.

5
= y

' Field Procedure. The material recovered from 15Tr53 was

cbtained through an uncontrolled surface collection and the
L7 .

excavation of three test units in 1972. The surface material was

scattered across the entire site area, and no spatial patterning
could be disce:ned.’There'is no detailed information available

-

regarding the excavation units.

Archaeostratigraphy. The stratigraphy at this site was

“similar to that at the Dead Beaver site (Nance pefsonal

communication 1983).

Age. No material was zecovered»fOr radiometric dating. A
small number of hafted bifaces were recovered and provide ;
‘means of estimating the age of the assemblage. Table 9 lists the
types to which they were assigned-and the quantity of each type.
Although the low frequen;y of eachitype suggésts that éautibn
should be used in evaluating this assemblage, it is apparent '
that they are Late Archa&c. While Adena types are ofzen_'
described as,Early Woodland (e.g. Cambron and Hulse 1975),
Kneberg (1956: 26) and Faulkner and M;Collough (1976) have
suggesteq’that they appeared during the Late Archaic in some

areas of the Mid-South.
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1§Tr56 . = -

Location and Setting. Site 15Tr56 is situated west of
CrOokedACreek,laﬁproximately 1,000 ft. downstream from site-
15Tr53. The confluence of Franklin Creek and Crooked Creek is c.

2,000 ft. downstream from the site (Figure 9). Much of the

- general locatlonal information provided in the discussion of the

Dead Beaver site is applicable to 15Tr56. Other dlSCUSSlonS of

this 51te are provided in Nance (1975, 1977).

Field Procedure. The material recovered from 15Tr56 was

obtained through an uncontrolled surface collection and the
excavation of three test units in 1973.- The sparse 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.

Archaeostratigraphy. The stratigraphy of this site is

similar to that of the Dead Beaver site (NanceAperspnal

communication 1983).

Age. No material was recovered from thlS 51te which could be
submltted for radiometric dating. The small number of hafted
bifaces which were recovered do provide a means of estimating
the relative age of the assemblage. As this sample is very
small, .the aesignment of types must be dehe with extreme
caution, Nevertheless, all poiqts»confirm a Late Archaic age for

this assemblage.
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Summary. 15Tr56 is located near Crooked Creek in the Uplands

betweén the Cumberland and Tennessee rivers. A surface
collection revealed that thé»q?eal extentroﬁ thg;site was small
and that the cultural material was not dense. Limife@ testing of
the site increaseéd the sample size of the artifacfs, An analysis
- of the hafted bifaces that were found indicates that the

assemblage is Late Archaic in age.

The Bear Creek Ridge Site (40Sw74)
i <

Location and Setting;'The Bear Creek Ridge site is situated on a

high ridge north of'éear Creek in Stewart County, Tennessee
(Figure 10). The channel of the Cumberland River formerly lay
3/4 miie to the eést, although inundation has Efouéht the
margins ovagke Barkley much closer. This ridge, at river mile
85 of the Cumberland River, is tfi—lobate with southern,
northern,Aand central subareas. Cultur?I material was ﬁéuhd.“
scattered across all three lobes with no apparenE,spatialp
‘patterning. Other references to the site are found in Nance

-

(1974, 1977).

J

~

Thisilocatipn,is at the extreme eastern edge of the .

dissected uplgnas that séparate the Cumberland and Tennessee
River valleys. Unlikevthe other upland sites examined in this
studyh(the Dead Beaver site, 15Tr53 and 1éTr56), the Bear Creek .
Ridge site is not near a stream, but rather is approximately Bd‘}

ft. above the Bear Creek channel.

3 174



*%{MS0% JO uoTiEOCT]

*Q1 2and1g

N "
V. T :

(o]

[
N i
0 sol|w

139} 0 :yDAIO LU}

¢

Jnoluo0d

175



1

Field Procedure. All of the material from the Bear Creek

Rddge site';as)recovered through uncontrolled,surface
collectlons under the direction of J.D. Nance. Two cpllections
were made: one in the fall of 1972,'and one in the spring’of
1973. In both instances\"No systematic attempt was made to
cotlect all material from the sitersurface nor to maintain g/
record of which areas of the site yielded what kinds of
material" (Nance 1974: 4). Furthermore, no testdpits were

excavated to determine the extent of the>subsurface‘deposits.

. Age. No material was recovered from this'site‘nhich could be

submitted for radiometric analysis. The age of the assemblage

must, therefore, be estimated'from an analysis of the types of-

hafted bifaces which were recovered. '

Table 10 presents the types of'points identified, their

estimated age, and the-number\bf each type that was‘identified.\\/j;::

Question marks adjacent to a type name 1nd1cates a questionable: - ,

1dent1f1cat10n -It 1s apparent from this table that a w1§e

variety of stemmed forms wéke present at the s1te and that most

types are represented by 51ngle 1nd1v1duals. In thlS regard the

Bear Creek Ridde site point assemblage is similar to that from o
v‘]STrBOzand 15Tr53. As Chapman (1981 71)Tnpted,hthe stemmed an?
Aside-notched hafted bifaces which characterize Late Archaic
assemblages are often too variable td be assigned to‘oniy a fen
presqriped types. It‘is apparent, therefore; that in this rebard
the Bear Creek Ridge site assemblage is typical of the Late

=

Archaic in the midcontinent. , ~ . ¢ ?
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Table 10. ESTIMATED AGE OF HAFTED BIFACES FROM 40Sw74.

Type
Adena Late
Matanza (?) Late
broad side-notched Late
deep corner-notched Late
Little Bear Creek . Late
undifferentiaed weak
shouldered, narrow
straight stemmed Late
weak shouldered, .
slightly flaring v
stemmed Late

tapered shoulder, .
slightly expanding
stem

.weak, tapered shoulder,
straight base |

weak, tapered shoulder, !
straight stem, convex

base Late
weak shouldered, :
~slightly expanded

straight stem Late
weak shoulder,- narrow

and slightly expanded

base ‘ Late
strong shouldered, ,
narrow straight stem Late
Benton Stemmed Late.
Kays : Late
Ledbétter (?) Late
weak shoulder, g
straight stem,’ '
straight base » Late
Carrolton Late

P ,
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Age

Archaic
Archaic
Archaic
Archaic
Archaic

Archaic

Archaic

Archaic
Archaic

Archaic

Archaic

Archaic"

Archaic
Archaic

Archaic

Archaic.

Eérly Woodland

Eérly Woodland.

(?)

©

(?)

n
5
1
1
1
2



Chapter Summary

This chapter has preSented>a‘description of eech of the sites
examined in this study. The Morrisroe site is avdeeply
stratified site on the north bank of the Tennessee River. The
four components identified there include a spafse.assemblage
associated with Kirk Stemmed poihts, a dense deposit of cultural
material associated with Cypress Creek.II peinte;’ah§7a less
R fdense assemblage with Eva II and Morrow Mountein,peints,kand
- another sparse assemblage which containe shallow eide—notched
poiﬁts. Material from these components were ahalyéed in terms of
20 cm arbltrary excavation levels. There appears to have been |
little commlngllng of mater1a1 of dlfferent ages. The Trail
site, on the south bank of the Cumberland R1ver, is a s;ngle'
. o #component site of late Middle or early Late A;chaie"ege. The;
other sites (15Tr50, 15Tr53, 15Tr56 and 40Sw74) afe‘ail Si@éie}
component sites situated in the upiénds between thertwo fiyers, -

All are Late Archaic in age.

. ®
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CHAPTER VIII

ANALYSIS OF LITﬁIC MATERIAL TYPES

‘The varieties of lithic material from which stone tools were
manufactured may provide important information regarding
assemblage structure and technological organization. As was
noted in the discussion of assemblage structure (Chapter 3), the
forms inkwhich the raw mate;ial occurs and 1ts suitability-for
various tasks may condition the formal/functional types of
artifacts and the fypes of debitage which were produced. In
Chapter 4 it was suggested that technological systems might be
orgaaned to conserve raw material, and that the amount of
conservation is jointly linked to the relative mébility of a
group and the availability df material which is suitable for
tool manufacture. If‘thédanalysis of assemblage structure énd‘
technological organfzation is to be seen as indicative of
mobility strategies, it must firStrbe showh that differences—ink

thedstructure and organization are not the result of vériatio&s

in the use of different raw materials.

An anaiysis of lithic material types present in an
assemblage may provide a means of estimating the mobility of the
hunting-gafhgting group who deposited that‘assemblage. If
assembiages contai; debitage and finished tools made from
material derivéd from distant sources, a high degree of mobility
is implied. This may be true even if the locally available
material is of high quality, since as a group establishes itsélf

at a site it will use, resharpen and discard items manufactured
‘ . &
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at previous localities. .

The - following analysis hastfourvobjectives; First, the

. . ‘L . :
varieties and relative abundance of chert types. in each

-

jiaSSemblage will be determined. These data'brovide‘a basis for

future analysis. Second, the cortex types of the cherx.variefﬁgF
in the aSsemblages will be examined. The selection of either
stream-rolled material or material with a weathered cortex may
indicate whether raw mater1al was belng quarried .from bedrock
sgtrses or gathered more expediently from stream beds. The'

¢

common occurrence of chert in the upland residuum of the area .

obscures a clear dichotomy of source selection. " ‘ /

' .
The third concern is with determining the relationship
between artifact types and vafTetles of raw mater1al This.will
prov1de an 1nd1cat10n of the degree to wh:eh the assemblage
structure has been affected by the differential use of l1th1¢ Y
materials. Fourth, the geograbhic distributibn of ehert types
:will‘be’examided. The comparison of this distribution nith the
A Y

types of cherts which occur in»eaéh assemblage will~indicate‘the

relative mobility of . the group responsible for the assemblage.s

The Sample

The data considered in this analysis consist of samples of
artifacts (1nclud1ng manufacturlng debris) drawn from each of
the assemblages outlined in Chapter 7. The categories into which

the -items were placed are deflned inm Chabter 6, as are the
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lltth types. It is 1mportant that enough material -be examlned

Ato assure that the lltth types 1dent1f1ed are representatlve of~

those which are present in each assemblage. it 1s also- 1mportant

. that the amount of each lithic type be measured in a way that

leads to mean1ngful 1nferences regard1ng prehlstor1c S

exploitation strategies. The f1rst obllgat1on was met by

Ay P
s

—

. examining spec1mens in every artifact category from each |

(

assemblage unt1l the entire category had been enumerated/or

until 200 items had been examined. Because of the great quantity

of material from the Morr[sroe’site, samples were drawn only
from unit 11. Useful measures of the amount of lithic material
present in each assemblage were derived by counting the number

of pieces and by determining their weights. ' .

- The identification proceaure\involved comparing each
specimen\with‘Gatus‘ (1979) descriptions (see Chapter 6) and
with samples in the Lower Cumberland Arohaeological Project
chert reference collection. When identifioations were difficult,
the specimens were Subjected to a microscopic examination using
‘either a 10X hand lens or“a.stereomicroscope wlth a'maximum 50X

magnification. Weights of specimens were determined using an

electronic scale accurate to 0.01 gram,.

Almost all of the chiiped stone artifacts are made of chert,

while the great majority of ground, battered, and pecked stone
artifacts are fashioned from sandstone -and guartzite. As no
study has been undertaken to determine the environmental

distribution of these latter materials, a detailed analysis was
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undertaken only for the ch1pped stone artlfacts and the
associated debrls. Im addltlon, 1tems whose chert type could ‘not .
be confldently téped tusually because they were too small for
accdrate d1agn051s or had been subjected to substantlal
.annealment) were not included in this analysis. These fragments \
added tonthe“total counts -and weights of the samples, thereby /)
reducing the proportion of;each assemblage cgmprised,of
identifiable chert types. The inclusion of‘small,'unidentifiahiew
fragments does not, however; contribute to our undérstanding“of

B [
prehistoric patterns of chert use.

\.

A major consideration in examining patterns of}prehistoric\
exploitation of lithic resources is the amount”of'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 pedestrlan hunter-gatheyers who transported the materiakl.
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 importance of material since it-is—a
measure of the burden that would have been incurred on the s
individuais who transported the materials from the sources. \
Recently, Bouey (1983) suggested that weight may not reflect AN
changes in reductdon processes_and is particularly misleading
when more than one type of raw materiaf, each with different
specific gravities, is included in analysis. He oroposed that

volume is a better index. His concerns are primarily directed

182



Tt ) - B ~ T

toward analyses in which types:of lithic debitage are not
d%fferentiated and the raw materlals 1nclude such dlfferent
types as~chertvahd ob51d1an. In the present study, debrls has
been sorted into a number of types, enabling an assessment of
changes in the reduction process. In additioh, sihce'most of the
matetial isyeheit, the specifie gravities'are not likely to |
exhibit significant differences between varieties;

_ ? ,

Chert Types and Assemblages

Table 11 is a summary of the presence/absence distributien of
each chert tYpe in each.ot/the assemblages. Four!types of chert
are present in all‘assembiages:.upper St._Lodis; lowerVSt.
Louis/Salem; Fort Payne} and Warsaw. In addition, Ste.
Genev1eve/Fredon1a, Continental Dep 51ts, and the "unidehtified
conglomerate" occur 1n the majorlty m(’assemblages. The’ other
types are either absent or -occur in small numbers. Cherts which

are no;jgound in archaeological assemblages have been excluded

from the®following analysis.

‘The rank-orders of the chert types in'each assemhlage are
presented in Tables 12 and 13. The former présents the rahks of
weights~compiled for each sample, while the latter pfesents the
same data for the counts. Spearman rank-order correlations were
calcglated for weights and counts in each sample to determine if
‘any bias would be introduced by considerifg one set of data

] .7 ¢ : ' )
rather than the other. The results of these tests (Table 14)

indicate that the rank-order of weights and counts of chert
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~Table 12. cont.’
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=

_types are highly correlated in all samples. Even.the-leaSt

significant cdorrelation, from assemblage I at the Mcrrisroe

site, is significant The-lower r value for thlS assemblage is
7/

accounted fbr by the fact that Fort Payne chert is represented

by the th1rd laxgest,number of flakes (n=41), qh;ch are only

A51xth in weight. It is apparent that either weights or counts

may be used as accuratesindices of the relative (ranked) *

«

importance of various chert types in these assemblages.
» _ ’ : R -

=

An examination of the rank-order of chert types (Tables 12

and 13) reveals that, in most assemblages, upper St. Louis and
lower St. Louis/Salem #re the two most important materials. This

relationship is maintained regardless of whether weights or

5 . . % . S,

nts are considered@;although there are fewer exceptions with
the former data. It is interesting to note that upper St. Louis

chert is ranked first in samples from the Trail site, 15Tr50,

15Tr53, 15Tr56, and 4QSW74 while lower St.-Lo Salem assumes

the premier rank in mogt of the samples from the rrisroe site.
&«

&

The proportion of chert types in each assemblage are

_ presented graphically in Figures 14 and 12. Here, the category

"cther" includes?Fort;PaYne, Warsaw, St%:Genevieve/ Fredonia,
Tuscaloosa, Degdnia,’K?nkaid, un;dentified conglomerate;
Continental Deposits, and Tamms Till, These collapsed data sets
are presented in Tables 15 and.16. A source ofwefror is |

introduced by grouping these chert types‘since; in some

instances, one or more of these types-may be more plentiful than
e .

S&ther upper St. Louis or lower St. Louis/Salem. In the sample

L=
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Table l4. Spearman rank-order correlation coeffeCLents of Welght§
and counts of chext types. :
& p
ASSEMBLAGE . P
 Morrisroe Assemblage D 0.981 - 0.0l
.Morriéroe Asse?blage E = 0.968 g 0.01
Morrisroe AséemblagguF 0.973 - o O.Ql
~Morrisroe Assemblage éy\ 0.991 FO.Ol
dMorrisroe Assemblage H ) ‘0.943 , - 0.01
Morrisroé Assemblégé I 0.857 0.01
Morrisroe Assemblage J -+ 0.991 - .01
 Trail site o 0.991 0.0l
15Tr50 ¢ ! ) 1 0.999- | 0.01
15Tr53 . 0.989 0.01.
15Tr56 0.968 0.01
 40SwT4 0,995 0.01
YL -
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from site 15Tr50, for example, the second most common chert type

. (by, number of items) is Fort Payne; lower St.Louis/Salem chert

is only fourth in ‘abundance. .In addition, the grouping of items

in this "other" category may result in that class containing the

vast majority of items, either by total weight or by total

\numbers:/Thus, this portrayal does not.necessarily accUratéiy

‘reflect the first, second, and third most abundant chert types.

In spite of these qualifications, some inferesting_patierns
emerge from an analysis of the distribution of assemblages in
these figures. The plot of the proportion éf number of items of'
each chert type present in each sample is showhkin éigure 1.
The Trail site and sites 15TR50, 15Tr53, 15Tr56 and 40Sw74
comprise a grpupvcharééterized by lérge propoétions of upper Sf.
Louis chert and moderate-to-low proportions of lower»Sf; -
Louis/Sélem and "othéf““Cherfs..All but the lowermost samplésh\
frqﬁ the Morrisroe site exhibit moderate-to-high proportions of
lower St. Loui;&Salem cherts and lesser amounts of upper St.
Louis‘and,"bther“ chert ﬁypes. The lowest levels ofvthis site
(assemblages I and J) contain more items of upper St. Louis
chert than other_samplés from that site. The large propoftion 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,

i5Tr53, 15Tr56 and 40Sw74 comprise a cluster defined by large
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proportions of upper St. Lquis cﬁeff and-moderate-to-low
 proportions of lower St. Louis/Salem and "other" varieties. The
lower levels of the Morrisroe site (assemblages H to J) form a
second group withwmodefate amounts of all three chdrt types. The
middle lgve;s of thg Morrisroe site (assemgﬁages E to G) exhibit
high groportions of lower St. Louis/Saleﬁ and moderate amounts
of other types. The upper part of the Morrisroe site (éssemblage
D) is dominated by lower St.Louis/Salem; moderate amouhts of

~"other" types and relatively small .amounts of upper St. Louis

chert are present.

L

Cortex Type and Assemblages -

-

When défiQing‘a quel of lith{c resourée utilizatign, it is
beneficial to identify specific gquarry locations as well as the‘
‘geological origin of the resoﬁrces. Such analysis, directed

" toward accurately determining4pattérns of lithic utilization,
may‘bést«be achie§ed through trace element ahalysis and a
variety-of other physical téehniques. As Leudtke (1976, 1979)
noteé, however, the range of‘variation within source localities
"makes it«difficult to;intérpret the results of such analyses.
Although similar studies have peen‘initiated in the lower
Cﬁmberlénd/ Tennessee drainage (Nanc® 1984), cbnclusive results

are yet not available.

\

One.means‘ofjproviding a profile of local chert use that is
more detailed than the comparison of chert types is to examine

the types of cortex present on the sampled specimens. This
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analysis is directed toward determining if material from stream
deposits was selected in preference to the material which

&

occurred in tk€ alluvium or which outcropped.

The speqime%S included in this analySiSiwére‘drawn from the
 sample 6f cérticzi\fiékes identified in the analysis of chert
type$ preéent in tﬁe assemblages. Two typesrdf cortex were
identified: weathered and watér—rolled\ The former is indicative
of sources in bedrock outcrops or as piighs which have[ eroded

into the alluvium. Water-rolled cortices fé%éegt stream or river

borne dep&Sits.

& “vvth

The types of cherts represented in the sample of cortical
flakes are pf%sented in Table 17. The variety of cherts bresenf
in this sample is.a reduction from those regresented in the
total samples (gee Table 11). Samples fromgsites 15Tr53 and
TSTfSG are-dominateé by a single variety, while only three types
of chert were identified'among the cortical flakes from site
40Sw74. Five varieties (upper St. Louis, lower St. Louis/Salem,
Fort Payne, Warsaw, and Continental Deposits) are most_ common,
being present in all but %ive assemblages. In general, the chert

types which were of minor importance in the various assemblages

are also poorly represented by cortical flakes.

9

The'pfopoftion of each chert type represented by either
weathered or water-rolled cortex in each sample is portrayed
graphically in ﬁigure 13. Before proceeding with an analysis of

this data, it is important to note the small sizes of the
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samplés. Altpough some types of chert are)well represented (e.é.

n=224, upper St. Louis from the Trail site), in most cases

o

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 inferehcés'that can
be drawn from the observed patterns and indicétes~that ahyd

result will be more suggestive than definite.

An examination of Figure 13 indicates that, in general,
weathered cortex is more common than water-rolled cortex. In

those instances where only a few chert types are preseht (e.qg.

[

assemblages from 15Tr53, 15Tr56 and 40Sw74) weathered cortex is

either the only, or by far the predominant 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 Morrisrqe 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. Louis/Salem cherts exhibit primarily weathered
éortex in all but two samples. Items from 15Tr50 has equal

Y

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 water-rolled cortex is
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™~

more preValenﬁ in all but three samples,. Weafhered cof£ex is
predominant in the sample. from 15Tr50, énd all of the Warsaw
chert from 40Sw74 exhibits wéathered cortex. Cortical flakes of
St.Genevieve/FredSﬁiafchert occur only in the sampies from level
4 of the Morrisroe site. The weight of fhe sample is dqminated
by weatheredvcortex although the numberbof specimens with

water-rolled cortex is equal to that.with weathered exteriors.

Unidentified conglomerate pieces are present in four
assemblages: Trail site and Morriérbe assémblages G, H, and I.
All of the'pieceé from the Trail siteeexhibit a weathered
cortex, while all of those from level 5 of the Morrisf%e site
have water-worn exteriors. The samples from assemblages H and I,
at the Morrisrog site éxﬁibit more edual pfoportionsﬁof the two
cortex types. Continehtal Deposits are almost exclusively
represented by pieces with‘water—worn cortices. This cortexktype
is{one of the defining features of this chert typé 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 litﬁic materials were selecteé for the manufacture of
specific tool types. As an alternative to such selection, the
occurrence of lithic types in various aftifact categories may
reflect the g;neral profile of lithic utilization in each

sample. The former situation implies some degree of selectivity
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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 analysis, the chert type and
artifact class of each specimen were cross-tabulated. The :
resuiting matrix included many cells which had low freguencies
or which were empty. In order to reduce the computatiohal
problems resulting from the presence of many empty cells, the
artifact types Qere grouped into three general categories.
Bifacial -artifacts include bifaces, hafted bifaces, drillsuand
reworked, hafted bifaces. Unifacial artifacts comprise steeply‘
'retouched>flakes, %otches, 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
tools may have been used for cutting (as knives) and piercing
(haftéd 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 be expected that the frequency of
lithic types in the d‘bitage‘categories will mimic the general

profile.
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Bifacial Artifacts. The tabulatioh of bifacial artifacts

manufactured from various chert materials iS presented in Table
. 18. The rank-order of the lithic varieties in each assembiége is
prbyided in Table 19. This table can be compared Qith Table 13,
the rank—drdervof the lithic materials ih each sample, not
separated by artifact type. Spearman rank-order correlations
were calculated for edch sample to determine if tﬁe use -of
lithic maferial in the manufacture of bifacial artifacts differs
significantly from the general uée of lithic materials. As Table
20 indicates, there is no éignificant difference between the two
sets of data. The selection of material for the manufacture of
bifacial artifacts is not different from the general pattern of

chert use in each sample.

-, Unifacial Artifacts. Table 21 presents the number of

unifgcia&“affééaéfshﬁanufactured from various chert types. The\\_
\

~,
o

rank-orders are presentéd‘in Table 22. Again, this table can be
compared with the generalérank-order of chertsﬂin each samplé ////
(Table 13): The results of3§pearman rank-order correlationgfdf/

tﬁe overall pattern of che;é use and the pattern exhibitéé by

. . . . . . /,»""\ ) ) :
unifacial artifacts 1s presented 1n Table 23. It 1s appdrent -

- —— k-

that there are no significantvanfereﬁces between the gengral

patterns and the patterns exhibited by unifacial tools.

Debitage. The number of items classified as debitage in each
sample are cross-tabulated by chert type in Table;\dﬁ and 25.
j\The former presents the frequency and the latter provides the

rank-order of these counts. These ranks were compared to the
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Table 20, Spearman rank-order correlation coeffecients of
’ ‘bifacial artifacts and total assemblage. .

ASSEMBLAGE I, » P
. ; ~

Morrisroe Assemblage D 0.873 0,01
Morrisroe Assemblage E . " 0.860 0.01
Morrisroe Assemblaée F ~ 0.869 0.0i
Mo;risroe 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
Trail site ~0.896 . 0.01
15Te50 - 0.900 0.01
1553 o ~ 0.801 0.01
15Tr56 : 0.820 0.01

40Sw74 - | | 0.853 0.01
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" Table 23, Spearman rank-order correlation coeffecients of

unifacial artifacts and total assemblage.

—

.
ASSEMBLAGE r_ p- )
Morrisroe Assemblage D ' 0.865 6.01
Morrisroe Asseﬁblage E 0.876 , 0.01
Morrisr;e Asggmbl;ge f' 0.876 | O;Ol
Morrisroe Assémblagé G 0.881 | 0.01
Morrisroe Assemblége H 0.884 0;01
ia\ Morrisroe Assemblage I 0.592 - 0.05. p 0.01
’ﬁbrsigggg Assemblage J 01936 : 0.01
T_réﬂ site T 0.750 - 0.01
15Tr50 | 0.997 0.01
15Te53 0.941 0.0l
15TeS6 - R 0.907 0,0t
sosars | 0.811 0.01
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cont,

Table 25.

Tamms Till

Continental
Deposits

Unidentified
Conglomerate
Kinkaid

Degonia

Tuscaloosa

Ste. Genevieve/
Fredonia

Warsaw

Fort Payne

lower St., Louis/~

Salem

upper
St. Louis

Chert
Types

Assemblége

Trail site

8.5 8.5

8.5

8.5 8.5

8.5

15Tr50

8.5 8.5

8.5 8.5

8.5

8.5

'15Tr53
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15Tr56

9.5

6.5 9.5 9.5 9.5

6.5.

40Sw74
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7

general rank-order of chert in each sample (Table 13) using:. . «
Spearman rank-order correlations. The results (Table 26)

indicate highly significant correlations between the two sets of

data. It is apparent that the two patterns of lithic utilization

are very similar.
>

Discussion.. These analyses indicate that the general profile

of chert ﬁtiliéatiqn, in hﬁich all of the data in each sémple
was considered simuifanebusly, provides an accurate portrayal
for each assemblage. Specific types 6f'mate;ials do not appear
to have- been preferentially chosen for the manufacture of eitﬁer
bifécial or unifacial tools. The result is not surprising, as
most of -the material identifiéd in this analysis is very

tractable and was probably. equally suitable for any of the

required tasks.

Geographic Distribution of Chert Types

So far, this-analysis indicates that»most of the lithic matérial
in the chipped stone assemblagés occurs in the regional
geological formatioﬁs. The éxception'is the unidentified
conglomerate, the source of which is presently unkown. This
section examines the degree to which the pattern of chert
availability is ;eflected in the pattern of prehistoric'chert

use.

The geographic distribution of chert-bearing geologic

formations was determined through an examination of 7.5 minute
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——- Table 26,  Spearman rank—order cbrrelation;coeffeciéhts of = -
debitage and tdtal\ESSemblage.

ASSEMBLAGE - : 'ES - e
i N
Morrisroe Assemblage D | 0.991 . 0.01
Morristoe Assembtage E 0.982 0.01
Morrisree Assemblaé;RF:— 0.991 » 0;01
Morrisroe Assemblagé G ,‘ 1.000 0.0l
Morrisroe Assemblage H 1.000 N 0.0i
Morrisroe Assemblage I | 0.971 0.01
Morrisroe Assemblage J 0.971 0.01
Trail site . 0.738 o 0a01~
15Tr50 0.863 0.01 .
15Tr53 1.000 - 0.01
15Tr56 | 0.942 0.01
40SwT4 ) 0.971 - 0.0l a
N
228 Q
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geologic quadrangle maps‘av;ilabie’fof the aféa;rThe e
distribution of these quadrangles is presented in Figure 14.‘Thé
regional distribution ofvchert—Searing geologic units has beenr
discusséd previously by Gatus (1979) and Nance (1980, 1984). The
present discussion incorporates their results with my own.' o

analysis.

The presence/absence of selected chert-bearing formations on

various geologic quadfangles is summarized in Tabl§;27. The - «

4

"= " geelogic. units do not include all such units préseht on each
map, but rather are those gnits whose cherts haye been
identified .in therarchaéological assemblagés (see Table'iﬁ).

--_Several poihtsvare'imgortant regarding the distribution. Firsf,
;he Smithlané'and Burna quadrangle contain the greatest variety
of'chqrtfbearing>deposits. The. area contained by these mapé
includes the lowermost reaches gf the Cumberland River and its
confluence Wigh the Ohio’Rivé; (Figure 14).:$econd, the

northernmost areas (i.e., those areas included on the Golconda,

’Lola, Salem, Smithland, Burna, Dycusburg, Fredonianand'Little’

Cypress maps) present a different profile of chert tygestthan

the other map-areas. While Menard, Degonia, Clore, Viegna and

Kinkaid deposits frequently occur in the former argas,kthey are

absent from the more southerly areas. | \

A\
Third, Continental Deposits occur primarily in mab7areas
, . / ,
west of the Tennessee River. The Smithland, Burna and Dycusburg

quadrangles are exceptions, lying north and east of the

Tennessee River and containing Continental Deposits. Fourth,
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Geologic quadrangles in the study area.

© Figure 14,
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upper St. Louis, lower St. Louis, Warsaw, and Fort Payne

formations are present on 50 per cent (12 of 24) of the geologlc 7.“

qguadrangles examihéd._Chert from these format1on5‘are among
those which occur most frequently in the archaeological
assemblages. An examination of the distribution ofiupper St.
Louis and lower»St.’Louis/Salema(generally the first and second
most abundant chert types in the archaeoiogioal samples) reveals
that they are present on 66.67”p&g5€€nt (16 of.24) of the |

map-areas. . "~

A comparison of the distribution of locally available chert
(Table 27) with the presence/absence of chert types in the
archaeological assemblages (Table 11) "does not reveal any

significant trends. Those chert types found pr1mar11y in the

e
%

northern part of the study area (e.g. Degonia and Kinkaid) are
found at sites further south (i.e., 15Tr53). Similarly, while
Continental Deposits generally occur west of the Tennessee
RiQer, items made of this materiafhoccur 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 archaeologioal 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 were available to the preh1stor1c occupants of the area.

The d15cusszon is necessarily 11m1ted as substantial

environmental alteration has occurred since Archaic times. Most
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notably, the construction of the Kentucky and Barkley Dams has

raised wate( levels, submerging*magylgravel bars. River channel -

1maintenancevby thefArmy Corbs of Engineers haé undoubtedly led

to the dredging of other bars*apd shoais. Neyeftheless, é
comparison between thekpotential’céftex types and those found in -
the archaeological Samples Qilisﬁe;mit a refineméntvof thé model

»

of chert procurement.

The forms in which various'chért types:dCCQriafé‘Summarized
in Table‘28.»Weathered surfaces may be expected‘éh speqiﬁens
obtained from bedrock outcrops or from‘the,residuﬁm; Gréyel
deposits will have a water-rolled cortex. Table 29 presents ;he
cortex tybes«possible‘for eéch of the chert?types,.ana‘Figure i3v
summarizes the cortex types found inxthe aréhaeologiCai samples.
No cortical flakes were made from either Degonia or Kinkaid
‘cheft. InférestiﬁglyﬂvwhilelGatus (1979: 33) suggested'that
Tuscaloosa chert would be available on exposed hill£0ps,7the
archaeolégical examples exhibit only water—rolléd cortex. In
genergl, weathered cortices were found to be mbré commbn thanD
water-rolled surfaces. This suggesfs that i;emé 6ccurring in the
residuum or as bedrock outcrops were utilized moré,frequeﬁtlyr |
than stffﬁﬁideposfts. Warsawkchert is an excepEioh to this "

pattern, with water-rolled surfaces being more common.



X

Table :28, Cortex types of chert in the study area.

Chert f&pe Weatheéed Water—Rglled
upper St. Loui# _ . _ ‘ x (?) X
lower St. Louisf%ale, Cx X
Fort Payne C ] Coox o b
Warsay ! i X ' ' X
Ste. Genevieve/Fredonia‘ 7 X X
Tuscaloosa C . X
Degonia ” ~ : o ‘ x ‘ X
Kinkaid ir X
Continentai\Deposits ' x (2) - ' X
0
O
f \ ‘
O
L
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Table 29. Occurrence cf chert types (after»Gatds 1979).

| Cheft Type
upper St’. Louis

lower St. Louis/
Salem

Fort Paymne

Warsaw

Ste. Genevieve/
Fredonia

Tuscaloosa

Degonia

Kinkaid

Continental
‘Deposits -

Occurrence

1

occurs id residuum and probably as bedrock
outcrops and stream gravels
, ,

probably avaiable in residuum and in

stream gravels

restricted to Land Between the Lakes area and
the Tefinessee River; common in residuum and
probably the stream gravels as well

most common near rivers where downcutting has
exposed the deposits; available in outcrops,
residuum and stream gravels

only known source is a cave outcrop at the
Cox site

a

probably exposed on hilltops by erosion or
denudation

probably accessible in residuum and stream
gravels '

occurs as bedrock outcrops

available on hilltops where erosion exposes

*  deposits

. \f\\
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Chapter Summary

The analysis of raw material use does not provide any ciear
indication of the relativevmobility of the various groups.
Geologic maps indicate that the material iﬁ each assemblage
occurs throughout the entire study area! suggesting similar
scales of mobility throughout all of the timé‘peridds
encompassed by this study. Unfortunately, specific source
localities have not been identified. Such data are necessary for

more precise estimates of mobility.
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CHAPTER IX

" ANALYSIS OF ASSEMBLAGE STRUCTURES

In this dissertation, the Structure of an archaeological
assembiage has been defined as‘the variety of itéms present,
their felaﬁive abundance, ana theig pattern of covariation. In
Chépter 5 it wasrsuggested thét factbrs affectiné assemblage
structures include: the range of actiQities undertaken at-a
site; the duration of occupation; the size of the group
ocdupying a site; technological‘variations; and the use of
different types of lithic materials. It was demonstrated in

Chapter 8 that the pattern‘gf chert use was similar in each
7

/ —

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
gtructures will aid in det;rmining if the differencés<between
assemblages result from different teéhnoloéical structures,-or
if they.;elate to variations in activities, group size, or
. length of occupation. If the differences between assemblages are

due tod these latter factors, then they may be interpretted in

light of the models of mobility strategies.
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Expectations

Three soﬁrces of'variatioq in assemblaée structure can be
identified§ differentesian technological structures; difﬁerences
related to the nature of site occupation; and differencesf
resulting from sampling error. The source of differences between
assemblage structures may Be expectea to result in distinctive

patternings of those structures. That is, assemblage structures

m—

vwhich result from different technologicgl structures will be
different fromfgne~another in wayé which agshfistinctive from
assemblage structures resulting ffom variations related to
duration of occupation ér droup size. This section outline¥ the
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 technoiogical structure is a
significant source of differences between assemblége structures,
then the assemblages will contain complementary sets of tools
and debitage. The éxaminatidn‘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 fools which would be used for similar
purposes. The .inclusion of debitage in the analysis may serve to
strengthen such an interpretation. Assemblages with distinctive
typgs of debitagevwould have resulted from different

technological structures. Where debitage is similar, it 1is

-
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~ S
assumed that differences in technological_structﬁre were not .

important in the formation of ghe assemblage structure.
A -
Second, it is expected:that the structure bf,assemblages_
will vary aiong a continuum from very ;:;Ble residential baéeé;_
to less stable residential bases to base camps. Resiaeﬁtial |
bases, whether they were more or less stable, will be
~identifiable. by assembléges‘which contaiﬁ'the widest variety of
items and wiil not exhibit special associations of certain
types. Differences resultiné from variations“in étability and
group size will be expressed in the variety of items préseht;
§tabiekresidential bases will have a relatively'greater‘Qa;iety
 of items. Base camps can be expected to differ from residential
bases by virtue of generally impoverished assemblages whicﬁ
contain distinctive associations of some tool types. These
special associations are expected'to reflect the nature of:the

- foraging group's activities.

a3

Third, assemblage structure may vary as a resul% of samplingf
bias. The recovery of archaeological data may result in the
sampling of areas of sites which do not include equivalent
activit& areas. This problem is especiaily importanfxin cases
where sites have an internal spatial structure with regard to
the distribution of tools and debitage.'Assemblages which
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 typeshwili ber

1dentified in assemblages which have larger numbers of items.
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This phenomenon of collector's curves (Pielou 1975) has been

widely‘noted in ecology and paleontology. The interprefation of

these curves, when applied to archaeoiogical data; is not

straightforward, since the variety of- items produced is

influenced by a range of cultural factors. Such curves,
therefore,_ggg not directly related to the total number of items

in an assemblgge. 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 eachl.
assemblage is presented in Table 30 while Appendik D presents
the*number of items in each class. Many classes do nét appear to
vary in their occurrence in various asseﬁblages. Furthermore,
the variation which is present appears to be minor. This
sﬁggeéts that similar types of activities were responsible for -

the formation of 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 ih an effort to determine similarities

" and differences between asssemblages by considering,

simultanebusly;'the entire composition of the assemblages. Two
such analyses were undertaken: one includes all lithic material;
the other considers only the chipped stone tools and debitage.

These complemenfaryvanalyses examine the effects:of including

4
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cont.

Table 30.

perforators

gravers

retouched/
utilized
flakes

heavy
retouched
flakes

>bifacia1

thinning
flakes

microblades

secondary
flakes

cortical
flakes

bipolar
by-products

angular
fragments

cores

Type

)

Assemblage

15Tr53

15Tr56

40Sw74
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cont,

Table 30.

battered -

cobbles

pitted 
cobbles

pestles

‘mortars

atlatl
weights

reworked
hafted
bifaces

drills

hafted
bifaces

bifaces

steeply
retouched
flakes

notches

Type

J .

ks

Assemblage

15Tr53

15Tr56

40Sw74

247

Ry



30. cont,.

Table

miscellaneous
groundstone

ferrogenous
concretion

ground
‘cannel
coal -

Type
ge ;Z

Assembla

15Tr53

15Tr56

40Sw74
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2

some artifact classes (groundstone and pecked and. battered h;\w“”

S

stone) Whlch have only a Very 11m1ted d1stf1butlon among the'*‘

assemblages.

Princfpa;‘components analysis is a mult1var1ate statlstlcal

~

technique concerned with def1n1ng the major components wh1ch

account for the variance amongst a set. of var1ables. These

factors are then ordered "in ‘terms of ‘the amount of variance

they define. The last factors accounting for tr1v1aL_var1ance»

are then ignored in subsequent analysis" (Rum@el 1970-;112).
Although the pr1nc1ples are 51m11ar, factor gnaly51s and |

Q

principal componerits analysis d1ffer in thenr underlylns
assumptlons and therefore requ1re d1fferent 1nterpretatlons.
Factor analy51s assumes that the varlancembetween.varlablesin
arises fromvcommon\and specific sourcesfﬁva}iances which arebﬁ
common are those which are shared'with'other variabies,‘whilef‘
specific variances are unique to a particular variabie.lThus,febf
factor analysis’requires an_ implicit model of‘covarianCe of the

variables in the data set. The goal of factor analysis 1is to

isolate the important facters a$ defined by the covariance.

Principal components analysis requires no assumptions

regarding common apd unique sources of variance. Rather, "The

data are taken as given and the dimgpsions of space defining

these data are-determined" (Rummel 1970: 112). There is no need’
to propose models cohcerning how some variables may covary with
other variables. In the present study, this means that it is not

necessary to suggest (or determine) which tYpes of artifacts are
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most likely to occur together. Instead, principal components '
analysis is employed as an efficient data-reduction technique’
which aids in the description of the data and the assessemént of

models developed outside,éﬁ the analytic:procedure.’

The assemblages consideréd in-this study incLu@e wideij

- varying numbers of itemé. Consequehtly,‘adirec% ;omparisonof
the numbér of items in each class would be significantly biaseé
by the variations in’the sizes of thebcbllections. Sneath and”
Sokal (1973: 152-157; 169-174) discussed a véfiety of scaling
techniques which overcome the biases of variable‘collection
sizes. Johnson (1981: 66-67) comparéd the effects“of.using’two
such methods (pfoportions and %tandardization) in an analysis of
biface‘aﬁsemblages from northern Mississippi._He“conc}uded fhat)

since ‘standardization is "based on the standard deviation around

‘ - : . : \ )
. N N . i .

the mean ... absent and underrepresented classes are emphasized -

) - . 1 3 - - ‘ '
in proportion to the relative density of the assemblage."

(Johnson 1981: 67). Standardization removes "the differences in

“

means and deviationscbetween variables from their‘cova:iancef
(Rummel 1970: 290). Rummel (1970: 292) noted that considerably
more information 'is retained if the "variables (or cases) are

centered by subtracting their means." The variability resulting

from different deviations about the means is preserved.
; ..

) . ! _ .
?he data in this gtudy were transformed by centering before

a priqgipalacomponents‘analysis was applied (Appendix E).

Centering involves subtracting the mean value from each variable

(or case) to "remove the covariance associated with different

i 250




means while retainiﬁg that resultiﬁg‘from diﬁferent“déViationsl
around the means" (Rummel 1970: 292). A certain amount of
"information is lost as the mean value of'eéch variable (or case)
is removed. However, the calculation of means is,~pa;tly, a
function of sample size. Since the sizes of the samples examined

- .
here vary so greatly, it is desirable to transform the data in

‘such a way as to eliminate as much of this source of error as
possible. Variables, rather than cases, were centered since it
is the distribution of these variables which is of inte;est;A
Tha£ is, the focus is on how the occurrence of a.givenwartifact
type in a specific aééemblage varie5~froh‘its’average occurrence
in all assemblages; 1f éentering had been done by case, the
resulting matrix wduld ﬁave reflected the dimensions of various
debitage ¢lasses and the rarity of groundstone in each

assembiage.

The two ptincip;l components analysesAwere undertaken using
the SPSSX progfam (SPSS Inc. 1983). In each instance q‘ o
pfeliﬁinarykanalysis was undertaken in whiéh ten components were
arbitrérily removed to déterminejthe maximum number of
meaningful components to includevin afmofe detailed‘analysis.
Screé‘diagra@s (Rummel 1970: 36i) were constructed in which the
number of components (abscissa) were plotted'against the .
proportion of total variance (on Ehe ordiﬁate). The poiht at
which the graph leveis off provides an indication of the number
of apprdpriate compopents to be examinéd. Figures 15 and 16

present scree diagrams for each of the principal components
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énalysis.kIt 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 componénts account for

variances when only chipped stone artifacts are considered.

Once the initial principal components analyses were
combleted, the resulting axes were orthogonally rotated using a
variméx rotation (Rummel 1970: 391-393)., In an unrotéted
principai camponents analysis, the first component will be a
general one, des;ribing‘variance amongst a large number éf
variables. When compoﬁents are rotateq, emphasis is sbffted from'
components which maximize the total variance to éomponents which
delineate separate groups of ﬁighly covaryiné variables (Rummel
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 fewér rotated
components are required‘po define a matrix. The following
discussion presents the résults of the rotated pfincipal

components analysis.

Chipped Stone Assemblages : , o
The results of the rotated principal components analysis of

chipped stone assemblages are presented in Table 31. This table
presents the cumulative proportion of variance accounted for by
each successive component ahd indicates the eigehvalues of each

&y gariable in the definition of each component. Only three rotated

\\
- - '\\

“
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N

components are necessary to account for a lafge amount of the

variance. ' .

g Cemgonent'l. This cemponent is defined by debitage from all
.astages ef lithig\;eduction, including cortical flakes, secondary
flakes, bifacial thinning flakes and angular fragments. A
variety of flake topis end more wellfformedgtools (i.e., steeply
retoucned flakes, bifaqes, afills)‘are also impoifant. These
'suggest that this conponent ;eflects a wide range of maintenance
"activities, perhaps associatea-wieh the refurbishing of tools.

The unimportance of hafted bifaces and reworked hafted biiace%

supports this sugéestion.

- Component 2. This component is distinguished by a general
absence of debitage, indicating that lithic reduction is not an

important feature. Hafted bifaces and’ reworked hafted bifaces
L M N - N

-

are common, but evidence of their manufacture (bifacial thinning
flakes) is rare. Cores, retouched flakes and gravers also occur.

- The presence of cores suggests that lithic reduction was

important. . ' L Qﬂjf\

Component 3. The tnird componenteis defined by the presence ‘
of heavy retouched flakes, drills, gravers, and bifacial
thinning flakes. .-These may represent a‘specialized set o{
maintenance aétivities. |

Having determined the variables associated with each.

component, it is .now possible to examine which of these-

L]
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componehts describe the‘vérious aésemblages. Such an‘examinafion
will enable,a‘substantive discussion of the similarities and
differences between assemblages. The component'loadings for-each
aséémblage are presented-in Table 32;‘V |

T , b ; } ,
‘Morrisroe”Assemblage A. This assemblage is characterized by

large, but negative values for Components 1 and 2 and a high,
positive loading for Cohponént_B, This suggests that~lithic
reduction was unimportant and that the‘géneral>range of
activities was iimiteé. The_mbnufacturen use and discard of
bifaces, hafted bifaces and reworked hafted bifaces was
apparently unimportant. On the other hand, the activities
represeptedrby the associa;ion of items in Componenﬁ-B were
important;_The restricted range of activities éﬁggests that the

assemblage represents a short term occupation.

Morrisroe Assemblage B. This assemblage is characterized by

a large negative value for Component 1 and a moderatély negative
value for the other components. These values suggest that all
activities wkre limited and that the assemblage is défined by a
general underrepresentation of .all categories 6f artifacts.,Thig

apparent restricted range of activities suggests that the -
3

assemblage was formed as the result of short term occupation.

3

Morrisroe Assemblage C. This assemblage, as with the

previous one, is defined by negative values for ak¥l of the

components. Again, this suggests that the assemblage resulted

from a very limited range of activities, perhaps during a short
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Table 32.

Assemblage

Morrisroe
; Assemblage

Morrisroe -
Assemblage

Morrisroe
Assemblage

Morrisroe
‘Assemblage
Morrisroe

. Assemblage

Morrisroe
Assemblage

Morrisroe
Assemblage

. Morrisroe

Assemblage

Morrisroe
Assemblage

Morrisroe,
Assemblage
Trail site
15Tr50

15Tr53

15Tr56

'Assemblage loadings on rotated components, chipped stone
-~ assemblages. v » ’
~

| ~E%%mponent | A Component II ' Component
A ~ -0.98 | -.054 +0.96
B . -0.66 -0.39 . -0.22
c . -0.64 -0.40 -0.23
D -0.51 -0.67 +1.01
E +1.83 . ':25 -0.66 o -1.47
F 41,87 - -0.51 -0.39
e +0.89 T-0.77 +1.41
H -0.06 -0.28 B -0.25
I -0.38 , -0.36 -0.02
‘. +0.13 +0.79 -0.99
+1.25 ~ +2.02 - +2.14

. u o N .
+0.04 -0.02 -0.96
-0.91 -0.38 -0.02
-1.05 -0.38 +0.07
R -0.81 42,54 -1.05

40Sw74
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term occupation.

Morr1sroe Assemblage D. Th1s assemblage is characterlzed by
a latge p051t1ve load1ng on Component 3 and large negatlve |
loadlngs on Components 1 and 2. L1th1C'reductlon‘was, ;
apparently, not 1mportant in the formation of this assemblage
and b1faces, hafted b1facesf-and reworked hafted bifaces do;not
form an important constituent of the assemblage. Rather; those
activities related to Component 3 were important. This 'pattern
is similar to that of Assemblage A, and a‘similar interpretation
may apply to both assemblages. In both cases, a limited range of

LS

activities is indicated.

Morrisroe Assemblage E. This assemblage is characterized by

- a very large positive value for Component 1 and large or very
large negatlve values for Components 2 and 3. This pattern
suggests that the assemblage was formed as the result of a wide-
range of activities, including all stages of lithic reduction
and the discard of a range of expedient flake tools. Specialized
activities (defined by Components 2 and 3) were unimportant in
the formation of this assemblage. Such a pattern may be

indicative of a residential base camp of long duration at which

a wide range of activities were undertaken.

‘Morrisroe Assemblage F. This assemblage is similar to
Assemblage E, with a high positive loading for Component 1t and
negative loadings for Components 2 and 3. Again, this suggests

that the assemblage was formed as the result of a wide range of
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activities 1nclud1ng all stages of lithic reductlon.
Interestlngly, activities represented by artlfacts in Components

1 and 2 are,not as ‘underrepresented in this assemblage aS~they

are in MBrrisroe Assemblage E. This assemblage is rntErpreted.as .

‘having resulted from a long term occupation of a fesidential

base.A - ] ) . . . » e —

Morrisroe Assembiagg G. This assemblage is c?aracteri%edfby
a high positive loadfng for Component 1, a very nigh positive |
loading for'Component 3 and a large negative value for Component
2. The high load1ng for the first component 1nd1cates the |
1mportance of lithic reduction debitage and flake tools in this
assemblage, The high value for Compoment 3 suggests that some
specialiactivities were also being ondertaken, mhile the low
values for Component 2 indicates'tbat hafted g?faces, reworkedp
ahafted bifaces S, cores, and retodched flakes are not as important
in this assemblage as they are in some others. This pattern of
component load;ngs is 51m11ar to the prev1ous two and, once

more, suggests that the assemblage resulted from a relatively

long occupation of a residential base.

Morrisroe Assemblage H. This assemblage hasmmoderate

negative values for all components; This suggests that the
assemblage resulted from a moderately long oochpation of a
residential camp. The lack of a large positive loading on the
AfirstUcomponent indicates that there is.not a great variety ofi
items in the assemblage. The moderate loadings on Components 2

and 3 indicate that no specialized activities were dmportant in
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Kﬁf.2 were -also important. This pattern is unigue, as no otherg

the formation of this assemblage.
. _ | awo ﬁig;»f*
- - Ko

Morrisroe Assemblagg I. This assemblage exh1b1ts 51m11ar

component loadings as the previous assemblage. Again,_this

\

appears to represent a residential base occupled for a moderate

period of time. = —

[y
YA

‘Morrisroe Assemblage J. This assemblage‘is characterized by

- a moéérate loading on Component 1, a high positive\loading_onv
Component»Z and a large negative loadinghon Component 3. Thg}
diScaro of hafted bifaces, reworked hafted bifaces,ycores, ané
‘retouched;flakes.was unimportant in the formation of'this L
assemblage. Lithic reduction (Component 1)~wasmoderateéy _ ;
importantrgwhile activities related to the uSe and discard of'l' e
heavy retouched flakes, drllls, and gravers ‘were very 1mportant.rt

This assemblage may represent a—moderately long occupation

during which hafted bifaces were repaired and replaced.

-
~

Trailrsite. This assemblagefis7characteriiea5bv'ver?Vlarge o

p051t1ve loadings on all three components. This lndicates that e

T

all stages- of 11th1c reduction were 1mportant at the 51te and

) that the specialized act1v1t1es assoc1ated with Componentsv-:and

e

”assemblage has such large p051t1ve values for all three 7

components, ThlS may, in part result from the 1nclu51on 1nkthe

analysis of all hafted bifaces recovered from the 51te, ?",:,wg;i;gr;
“including those which had been surface colletted Most of the ‘i/,#b;

._other assemblages 1ncludeconly‘excavated material Thus, the
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Tloading on Component 2 may bé‘artificially idflated.lThé hiQh
value for Components 1 and 3, however, are probably écé%féte.
.The Trail site assemblége,may have resulted-ffom a relati{éiy“ ,
stable occupation. and the performahcelaf»some épedialiied
actﬁvities. |

15Tr50. Th?s as;émblagg exhibitg modeqete to'low ioadihg§ on

v

Components 1>and 2 and"a lardge neggtive loading on~Compoﬁenf 3.
This suggests a relatively homogeneous assemblage in which L
nei;her‘lithic;reduction nor activities resuItithin-hafted i

) . , Lo ‘ ) .
biface discard were imporfant. The large negative loading on ’
Componeﬁt 3 ihdicatesrthat"actiyities related to this cpmponent,Lj"
were unimﬁortant. The moderéte\range“bf éctivitiés rebrgéehted‘i (
sugges;s a short term residentidl bagé. |

‘,15Tr53. This assemblage exhibits a.large negative lodding on;
Component 1 and moderately négative values fdrvthe other '
components. The value for‘the firs; component suggeSESnthét a
limited range of activifies contributed to the assemblage and = -
that lithic reduction was particularly unimportant, Such a
pattern may iné}hate a base caﬁp situatiéh-rathér\than a

residential camp.

_ 15Tr56. This assemblage has a vefyﬁlarge\negatiQe valueffdr -
Compoﬁen£'1 aﬁd moderate values for the other“combonents. The
~pattern is similar to that of 15Tr53, but with even less
debitage from l{thic reduction. A very sho{;ﬁtefm ocdupation is

suggested..
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\

. the assemblage, whlle,flaké tools, cores, and hafted bifaces arei

S
A1

= -

ﬁOSw74. Th1s assemblage has large neqatlve valuesﬁfor
Components 1 and 3 and very large pos1t1ve values for Component

2. This indicates that lithic reduction contributed little to T

more common than at.other sites. The assemblage may represent a
limited range of activities resulting from a relatively short

term occupation. i

Ed ' hd
= »

Dlscu551on. The foreg01ng analysis suggests that some » l S

asigmp;agfs are more 51m11ar than others; In Table 33 the

assemblages are presented in rank order of their loadlng on the

Aflrst component. It has prev1ously been suggested that thlS

+ r
-component is 1nd1cat1ve of all stages of llthlL red on and

the d1scard of a varlety of expedlent flake tools. In Chapter 4

it was suggested ‘that res1dent1al stab111ty may be h1ghly

correlated with a wide range of activities, espec1ally those
related to the manufacture and repair‘of tools and otner

equipment. Since these items represent the by-products of a
range‘of‘manufacturing and,maintenance activites, high posity/
loaddngs on Component 1 may indicate(a'relatrvely stable

residential base. Smaller loadings may reflect shorter

occupations.

Three distinct groups of assemblages are apparent in Table

- 33, reflecting large negative lcadings, moderate loadings, and

large positive loadings. 1r is interesting that these divisions
are also generally related to the age of £he assemblage. Those ‘{
with large negative loadings are, generally, late Middle Archaic

A
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Table 33, Rank-order of assemblage score on Component I (éhipped.stone
assemblages). ‘

- ./

~Assemb1age v Score - Age
15Tr 56 - -L.08 Late Archaic
Morrisroe . . , _ .
Assemblagé A : ) -0.98 . Late Archaic |
15Tr53 . -0.91 : Late Archaic
40Sw74 | » . =0.81 “' l‘;' Late Archaic
Morrisroe : . ' .-
Assemblage B - =0.66 _ Late Archaic
Morrisroe ’ | o ‘
Assemblage C ‘ - =0.64 . late Middle Archaic
Morrisroe : = :
Assemblage D , -~ =0.51 : late Middle Archaic
Morrisroe R
Assemblage I -0.38 - early Middle Archaic
Morrisroe : . ‘ .
Assemblage H =0,06 early Middle Archaic
15Tz 50 ' +0,04 Late Archaic
Morrisroe B - ’
Assemblage J +0.13 X . early Middle Archaic
Morrisroe ’ '
Assemblage G . +0.88 Middle Archaic
Trail site , | +l .25 late Middle Archaic
Morrisroe ‘ :
Assemblage E +1.83 Middle Argpaic
Morrisroe ‘
Assemblage F. 2 +1.87 . Middle Archaic
. : 7 \
A
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- . tj<r\\ .
- N

-and Late Archaic in age. Assemblages with moderate igigjégs a\g,

geherally, the oldest assemblages while those Withflarge( I

positive loadings are, most often, Middle Archaic. This pattern

suggests a trend from moderate length of occupation‘tb‘intense,

long term occupation during the Middle Archaic. A general

reduction of occupation duration (or. intensity) is reflected by

“Late Archaic assemblages.

A number of important exceptions to this ,attern are
evident., First, 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 ioading on the first component, similar to
the Middle Archaic assémblages from tﬁe Morrisroe site. It is
possible, of course, tha; the Trail site,anavsite 15Tr50  were
sampled in such a way that lithic manufacturing debris is
overrepresented in the collections.‘Howgver, the material -
considered here is deriveé from test units excavated at each :
site. éimpling biases are ﬁﬁst‘as likely to have Qécu;red ét the
other sites. That is to”3ay, with the exception of 4OSw74;.all
of the Late Archaic material was recovereévthrough the
excavation of a portion of each’éite and in no inétance can the

excavated portion be said to be more or less representative of

the entire site.

»

\Altefnatiyef&, these apparent anomalies may reflect the
flexibility of Archaic hunter-gatherers. While general trends

may be expected, it must also be expected that occasional
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dev1at10ns from those patterns will occur. These deviations
reflect the flex1b111ty of hunter gat&en\adaptlve strategles as

they ad;usted to varylng social and enviignmental conditions.

While the patterns of loadlngs on the. flrst component
suggest changes in the duration- of occupatlon, it is not. clear
if this reflects changes 4in mohility strategies or if some sites
wete the ioci ofkspecial activities. Components 2 and 3'appeat
to represent artifact associations“Which are ‘indicative ef a |
l1m1ted range of act1v1t1es. Assemblages wh1ch 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 exist: Morrisroe'Assemblage D (1.01 on |
Component 3); Morrisroe Assemblage J (0.79 on Component 2); the
Trail site (2.02 on Compdnent‘z‘and 2.14 on Component 3); and -
site 40Sw74 (2.54 on Component 2)? The artifact types’asseciated
with the second component shggest the discard of hafted bifaces
and a restricted range of flake tools. In Morrisroe Assemblage J
this may refiect the general reduction of matetial from the
lower levels of the site. The assemblage frbmazOSw74 does,
indeed, include an unexpec;edly large number of bifaces, The
site was surface cellected dnly, and the assemblage may
represent the greater viigtﬁiity of these larget items. As noted
previously, the hafted bifaces included in the Trail site

assemblage were collected from across therentiteesurface of the

site. The large loading on Component 2 may reflect this sampling
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bias,

Morrisroé Assemblage D and the assemblage from the‘Trail
site exhibit large positive 1oad1ngs on Component 3 This
component is defined by a covariation of heavy retouched flakes;
"drills, bifacial thinning flakes and gravers. These appear*to
represent‘maintenance tasks, although what those tasks might be

: \

:is unclear; all, wi%h the e§ception of heavy retouched flakes,

are also elements of Component 1.

In summary, only Component 2 is indicatiwé of items
specifically related to extractive act1v1t1es Ji ;., hafted
bifaces). Assemblages with high 1€%dlngs on‘fhns component may
be indicative of baseicamps at wh1ch a spec;fic suite of tools

e

were maintained and refurblshed but where general manufacturing
and processing act1v1t1es nere minimal. Of the three assemblages
which have high loadings 6n this components, two (Trail, 4dSw74)
include items colleeted from acrons the entire surface of the
site andffmay therefore, represent sampling errors when compared
with excavated samples. The third, Morrisrqe Assemblage J, may
represent a base camp. Howevér,’tﬁe (relatively) high loading on
Component 1 suggésts that this assemblage represents a short

-

term residential base occupation.

h

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

residensial stability as one proceeds from the Middle Archaic to
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the Late Archaic, with early Middle Archaic assemblages
reflecting a pattern between the two eitremes. Two Late Archaic
assemblages (16Tr50 and the Trail s1te) ewh1b1t anomalously high
positive loadings on the flrst component. These may reflect a
flexible mobility strategy in which S1te3’were occupied for

Y

relatively long periods whenever resource availability

permitted.

Comp! ete Assembl ages

The results of the rotated principal components analysis of all
lithic material are summarized in Table 34. This table presents
the cumulatlve proport1on of variance accounted for by each
success1ve component and 1nd1cates the eigenvalues of each

variable in the definition of each component.

Component 1. This component is definec by the presence'of a
very wide variety of chipped stone artifacts. These include
debitage from all stages of lithic reduction and a var1ety of
flake tools and bifacial tools. Groundstone items are not
important in ceflnlng this component. This association suggests
that this component is associated with a range_of\maintenance
activities such as are expected to have taken place at |

4

residential bases.

- .

Component 2. This component is defined by an association of
gravers, reworked hafted bifaces, hafted bifaces, .retouched
flakes, cores and microblades. The cores exhibit no specialized

form, such as might_ﬁe expected in a microblade technological
. ° 4
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system. The absence of deb1tage 1nd1cates that lithic

manufacturlng was not. 1mportant in def1n1ng this component

Component. 3. This component s d&fined by-a-covariancé'of
retOuched.flakes,»c%res,-perforators, b1polar by products, and
ferrogenous concretions. It is not clear 1f this component

represents spec1al1zed activities. The association of flake

tools and cores may 1nd1cate that cores were retalned as_sources

* - of raw material for expedient tools. The co-occurrence of -~ . .

mortars is enigmatic.

&

Component 4 The fourth component is defined by groundstone
and peckq§>and battered 1mplements. p1tted cobbles, ground
gannel coal and pestles. Howewer, the three artifact types mayh

have been used for greatly different purposes. Pitted cobbles

/
;

may have been:anvil stones used in lithic reduction while

pestles were probably used in the prOCe551ng of plant material.

X,

The purpose served by the ground cannel coal is unknown.

. \%) .

Component 5. The fifth component .is eflefined by an k\

association of atlatl weights, battered cobbles, miscellaneous

groundstone items and the by-products of bipolar reductlon. The

battered cobbles and bipolar by-products may represent a
technological assoc1at10n. Atlatl weights wre rare in all of the
collectlons examlned in this study and the1r presence 1is

probably not significant. Similarly, the mlscellaneous

‘groundstone may. not be substantively important.

[
L4
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od

Aﬂnegative loadings oﬁ%the_other components. This suggests’a

Having determined the variables assoc1ated with each
component it 1s now p0551ble to examine whlch of these
components describe the. various assemblages. As w1th the chipped

stone assemblages, this will enable a dlscu551on of the

‘similarities and differences between assemblages. The component

'loadings for each assemblage are@presented in ‘Table 35. \”’IL:D

°

Morrisroe Assemblage A. This assemblage is charadterized‘by

large negatiVe loadings_on Component 1 and 5 and moderately

generally small assemblage in which all classes of artifacts are
underreoresented relative to their distribution in the other

assemblages. The large negative loadings also 1nd1cate that

items assoc1ated with 11th1c reductlon are espec1ally

_unimportant in this-assemblage; Phis assemblage seems. to

represent .a short term occupation.

Y

Morrisroe»Assemblage B. This assemblage is characterized by

large negative loadings on Components 1 and 4 and moderately

negative loadingsvon the other components. The pattern is ‘
similar to Morrisroe Assemblage A, indicating that the two
assemblages resulted fqom similar activities and,’btobably,

similar types of occupations. ' .

B

Morrisroe ASsemblage 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 haftedr%

bifaces and drills), cores, retouched flakes and groundstone
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1tems are less c0mmonethan they arefﬁn other assemblages. A

pattern of site occUpat1on s1m1lar to the prEv1ous assemblages

is suggested.

L]

Morrlsroe Assemblage D.. This assemblage has large negat1ve -

values for Components 2 and 4. The values for the other
components are moderately negative. Interest1ngly;‘the value for\
Component 1 is much less negat1ve than it 1s for the prev1ous
assemblages. This pattern suggests that l1th1c reductlon 15 |

still relat1vely underrepresented in thrs_assemblqge‘and that

groundstone items are rare..

Morrisroe Assemblage gf‘Thiswassemblage has»a'veryglarge

positive value for the first component and a large. negat1vg
value for the second component Relat1ve to the other
assemblages, th1s one has a large quantlty of mater1al
‘assoc1ated with the manufacture of l1th1c art1facts. However,
hafted b1faces, reworked hafted bliaces, coresfﬁand'retouched
flakes are relatlvely uncommon. This suggests a wide varlety of

non-specialized act1v1ty, perhaps undertaken‘at.a long term v

residential camp.

Morrlsroe Assemblage F. ‘This assemblage is also =

charéstquzed by a very large positive value for the f1rst

=

component and a large negative value for the second component,
. . \
Again, this suggests a wide variety of general maintenance

activities. | . ' - L
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Morrisrpe Assemblage'g. fhis assembiége ﬁas a véry large
”bositiye value for Coﬁponent 2, a high positive valﬁe for
Component 1 and a"veri large nedative value for Component 2.
This suggests that lithic reduc;ioﬁﬂwas still relatively mqgg
important than in gomé other aésémblages, while activitLeg
’l;ading to the discard of hqfted bifaces, rewérked hafted .
- bifaces, cores ‘and retouchéd flakes were relatively less
importént. Activities related to Component 3 were very
importang. This pattern suégests>that genetaliéed maintenance
activitiés were still important in the formation of the

agssemblage and that some specialized activities were also

undertaken. : : e

Morrisrbe Assemblage H. This ass;mblage is characterized by
large positive values for Component 4 and modefately negative
values for other components. The similarity of most values
Asuggests a geheralized assgmblage, although the negative values
indicate a smaller than average assemblage. The large positivé°
value for Component 4 indicates that pitte@'cobbles: grouhd

cannel céal and pestles were especi§1ly 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 I. This assemblage exhibits a very

large positive value for Component 5, a very large negative
value for Component 1 and moderate values for the other

components. This suggests that generalized manufacturing
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activities (indicated by Component 1) were relatisely,less_

important contributors to‘this assemblage;ﬁwhile bipolarg

manufacturlng by- products,?atlatl welghts, battered cobbles and

mlscellaneous groundstoneiitems are more common than in most

assemblages. . %-LW ~“ftQ B
§ 5‘ ,

Morrisroe Assemélage J. Thisféssemblaéevhas moderately

‘negatlve values_onldost;COmponents:and a very large positive

value for bomponedtis. The moderate values for most components
rsuggest that the as%emblage resulted from a suite‘of general,

ma1ntenance and’ ext%actlve act1v1t1es and that the 1ntens1ty of
activity was less tth in some<assemblages. The large p051tl§e
. value for Component 5 1nd1cates %he importance of atlatl |
weights, battered cobbles, mlscellaneous groundstone items and
bipolar by%p;oducts. The geheral rarity of %pese items may have
_ resulted in thls large coﬁponent loadln_ when, in fact, only a

few such items were recovered.
o

+

Trail site. This assemblage is characterized by very large
N . : &, . Y .

positive values for Compodents 1 and 2 and-a very large negative
value fo;(Component 2. As noted earlier, the latge positive
value for Component 2 may be the result of a sampling bias:lThe
hafted bifaces included in this assemblaée were collected frdm

across the entire surface of the site, while those .in other

s
v

assemblages (except for 40Sw74) were only from the excavated
sample. Therefofe, hafted bifaces may be overgepresented in the
Trail site assemblage. On the other hand, reworked hafted

bifaces (which also define Component. 2) were generally rare in
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all aséemblages. Their abundante'at’the Trail sité may account
for the large positive loading on tﬁé coﬁponent, The very large
posifive value for the first component suggesté that generalized
lithic reduction and tool maintenance was important in the

formation of this assemblage. ; P

a

15Tr50.lThisfassemblage is characteriied by very largé"
positive values for the second component, very lérge negative
values for the first component, and moderate values for the
other components. This pattern suggests that general lithic
reduction was relatively less important in the formatioﬁ of this
assemblage while activities related to the discard of items
asso;iated with Component 2 were more imporfant. This indicates

‘a relatively reduced set of activities.

15Tr538 This assemblage is charécterized by large negative
values for'Componenfs 1,53 and 5. The values for the other |
components are all negative or near zero. This suggests a small
assemblage ih which general lithic reduction activity and

groundstone items are underrepresented.

15Tr56. This assemblage is similar to that from 15Tr53? with
large negative values for Components 47 3 and 5 and negative or
near-zero values for the other components. This indicates an
assemblage with a relativelyvlow variety of items. Groundstone

artifacts appear to have been especially unimportant.

40Sw74. This assemblage is characterized by large.QOSitive'

values for Components 2 and 3 and large negative values for

7
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Component 1 vTh1s suggests that general lithic reduct1on was
relatively un1mportant but that items assoc1ated with
Components 2 and 3 were espec1ally common in this assemblagef
Some spec1al1zed activities may- have contrlbuted to the

<

formation of this assemblage.

Discussion. The second principal components analysis

confirms, in general, the results of the first principal
components analysis. Table'36 presents tbe rank-order ofnthe
Aassemblage loadfngs on the first component. This component may
be interpretted as reflect1ng a W1de range of l1th1c reductlon
%stages and maintenance act1v1t;es. Three general groupings are
evident: those with large negative values, those with moderate
values, and . those with large positive values. Assemblages 1in
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 Mlddle Archaic assemblages. Some important E | i& .
exceptions exist and the patterns resulting,from the two |

principal components analysés do exhibit some differences.

Morrisroe Assemblage I, one of the earliest assemblages, has'b
a very large negative value for the first component while
" Morrisroe Assemblage A has an unexpectedly small negative value.
The Trail site 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. In the second analysis drills, hafted bifaces and

=
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Table 36.

Assemblage
15Tr 50
15Tr56
lsTr53~ |

Morrisroe
Assemblagg

40Sw74

_Morrisroe
Assemblage

Morrisroe
Assemblage

Morrisroe
Assemblage

Morrisroe

Assemblage .

| Morrisroe
Assemblage

Morrisroe
_ Assemblage

Morrisroe
Assemblage

Morrisroe.
Assemblage

Morrisroe
Assemblage

Trail site

Rank~-order of assemblage scores on Componeﬂf_l (complete

assemblages).

Score
-1.03
-0.88

-0.84

-0.65

-0.56
-0.54
-0.53
-0.46
}17
-0.16
-0.09

+0.68

+1.45-

. +1.61

+2.18
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Late Archaic

- Late Archaic

Late Archaic

early Middle Archaic

Late Archaic

Late Archaic

late Middle Archajc
Late Archaic

early Middle Archaic
earlthiddle Archaic
Middle Archaic
Middle Archaic
Middle Archaic

Middle Archaic

-late Middle Archaic



v I

heaVy refouched flakes were added to the variables which definéi I
this component. The importance (qfuuhimportance) of these items

<

may account for the unexpeéted loadings of‘these‘assemblagés.
If the first component indicates assemblages which were

formed as a result of a,variety of activities, large positive

values for the other combbnents indicate the importance of more

speciélized activities. Table 37 presents the as§embiage5'w$thA\

T

y ET

large positive loadings on the other components and indicateston

G
K

which components the loadings are applied. Morrisroe Assemblage
Gfﬁgsva large positive loading on Component 3. This component ‘is
‘defined by a'covariénce of ﬁotches; ¢ores,_perfor§§gfs,~and
mortars. No clear acfivity-relatedLinfefences‘c;nkiﬁ drawn from
this éomponén;. Morrisroe Assembiage-HAhQS é large positive
/value‘for Component 4 and Morfisze/AsSemblages I and Jvhave
large positive values fér Cohpdnent 5. TheSe‘campbnents.are'
defined by the covariance of grOundsto%e and battered-pecked
objects. As these items are generally rare ¥n all of the |
éf:ges accounts for

, : e
the large positive loadipgs. While they may indicate a certain

collections, their presence in these assem

combination of activities (perhaps the processing of plant
foods) or technological structure (the use of groundstone), the

sampling bias precludes the identification of these assemblages

.~

with special purpose sites (or sites at which only a very

limited range of activities were undertaken).

3]

The assemblages from the Trail site and sites 15Tr50 and

i

40Sw74 all have large positive values for Component 2. This
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componént is’deﬁined‘by agcovétiance of grave;é, réwo:k;d;hafted
bifaces, retouched flakes: hafted bifaces, corés, and
microblades. AZ noted previoﬁsly, the value of the Trail site
may reflect a sampling bias in the inclusion of
sﬁrface—collected hafted bifaces. Similafly, since 4OSw74 is a
surface collected sample, the sample of hafted bifaces may be
biased. The assemblage from 15Tr50, however, is all exéavated
material and éuggests that asSemblabes with large léadings oh |
Component 2 may,'indeed, reflect restricted actiyity sites. The
assemblages from the Trail site and. 40Sw74 may also represent

siuuch sites.

Discussion

——

Thfee-expectation5>were presented at the outset of this chapter.
These expéctatioﬁs suggest ﬁhe ways in which assembIbges should
vary depending upon whether the source of variation lies in the
technological structure, sampling biases, or féctors related to
the Qccupétion duration, group size and range of activities
undertaken at a siﬁe. Neitheg-prihcipal componenﬁs analysis ‘
indicated that technological structure was a majorysource of
varia;;on between assemblages. Most céses“éontainedbsimilar
types of artifacts, although their frequen ieérvaried. An
“exception is the restricteqlocqggipnce of érounaétd%s items to
the Middle Archaic assemblages from the Morrisroe site. These
items are rare in all assemblages and occur in 6nly~small~r

numbers during the Middle Archaic (;%% Appendix F). The large

S
T




values on the components representing groundetone items appears.
to-reoreSent a sampling bias rather than a éistinctive
technological structure. All of the assemblages eppear to
represent similar technological structufes.

\

The expectation‘that.the structure of an assembla%e will
vary along a opntinuum from those dsposited at stabli
residential bases to those deposited at base camps “is based on
the model of assemblage formation processes developeé in Cnapter
4. Assemblages from residential sites are expected to contain
the widest variety ‘of material,;with many,items related to
' general maintenapce activities. More stable residential bases
are expected to have larger 'and more complex assembleges. It is
also expected that base camps will have more specialized . ]
associations of artifacts. These cemps would have been
establisned as temporary residential sites for logistic” foraging
groups., The'specialized artifact associatgons may be expected to

. reflect preparations for the special logistic tasks.

The identification of stable residential bases, less stable
residential bases and base camps from an analysis of their
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 pr;nc1pal components analysesllndlcate that the
- assemblages from the Trail site and site 40Sw74 contain an

. h
inordinately large quantlty of hafted blfaces and reworked

hafted bifaces. The principal components analy51s conducted on

!
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all of the data indicated:that the éssemblage‘from 15Tr50 alsb
contains a large number of these artifacts,’The analysis which
inélﬁded all ‘of the data indicates that 15Tr50 and 405w74 |
5yielded assemblages which are—-indicative of a restricted range’
of activities. However, this analysis also indicatés that the
”frail site assemblage represents a wide!range of manufacturin
and maintenance activ;ties. Initially it was suspéctéd thatdgie?
Trail site and site 40Sw74 assemblages represented biased
assemblages, since both included hafted bifaces which had been
surface collectéd from -across the entire site‘\yfter a
consideration of thé:pattern of covariation, however, it appears
as though 15Tr50 and:4OSw74 may,.indeed, have been‘the loci of a
short term occupation where a limited range of activities were

undertaken. Data from the Trail site, however, indicate a

longer-term occupation and a wider range of activities.

None of the other assemblages are indicatfve,bf specialized
activities. Therefore, I suggest that tﬁey all represént
residentid} bases of varying stability, occupied by groups of
very different sizes. The most stable‘occupationQ (or £he |
1argest;groups) are, in general, repreéented by the Middle'
Archaic assemblages from tﬁe Morrisrog si%e (Assemblages DJ E, F
and G). Late Middle and Late Archaic aéseﬁblages indicate more
ephemeral occupations. The earliest assemblagés from the
Morrisroe site (Assemblages H, I and J) sseem to be intermedia;e

between the extremes. There thus appears to be a change in

mobility strategies from the earliest to the later occupations. .

’
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The Middle Archaic seems to be characterlzed by re51dent1al

bases typical of a loglstlc moblllty strategy. Later assemblages

e,

u

suggest a more mobile re51q§ht1al strategy in wh1ch~re51dent}a1

bases were pccupied'less intensely. The implications of these

,changes will be discusses further in Chapter 11.

T

LY

Chapter Summary
\»g ‘ 4
This chapter has provided an analysis of the struc;ufes of the

assemblages examined in thiststudy, Differencesyin assemglage
structures may be a function of different tecHnologicall \§1
structures, sampling biases, or differences in the nature,of&tﬁe
site occupatioh, Expectatiohs were provideé regardingAthe nature
of thekassemblege structures following from each of these
sources'of variations. Tﬁese expectations provided. a %ramework

for interpretting the results of the analysis.

The assemblage strﬁctures were determined through principal
components analysis. Two analyses were undertaken; one included

all of the lithic material while fhe other considered only the

chipped stone artifacts. It was felt that, since groundstong

a

material was so rare in the coliectibnsn the inclusion of these
data may unduly bias the analysis. The data indicate 'that,
although soﬁ%}e@ror was ihduced, fhe two analyses pfoduced very
similar results. The assemblages frem sites 15Tr50 and 40Sw74
were found to be derived from base camps. All other assemblages

are believed to have come from residential sites.
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A distinét change in mobility stategies is suggéSted by the
assemblage structures. Those;from the Middle Archaic period o
suggest relétively stable éites while the later assemblages;
v1nd1cate greater residential mob111ty There appears to have
been a change from a logistic mobility strategy to a residential

mobility strategy.

v s

£

W

A
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CHAPTER X

ANALYSIS OF TECHNOLOGICAL ORGANIZKELQH<W/~
e ) ’ . - s = )
?Understand1ng of technologlcal organization, andvchanges it may
_ o

V_have undergone, provide. insights regarding prehlstorlc\
hunter gatg\?er moblllty strategles. It was suggested prev1ously
(Chapter 5) that an analysis of the patterns of staging

sequences in the manufacturing, use and rework1ng of bifaces

provides an importént means of investigating technological

orgenization. Such an analysis is presented in this chapter.

\

Three set: 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
\

@

comparison of. the bifaces themselves. -

Bifacial Thinning Flakes: Lengths

The items examined in this analysis include all of the complete
bifacial thinning flakes identified in each assemblage, witn the
exception of the sample from the Trail site. Items from this
latter assemblage included only material which was recovered
from the test units excavated in 1978. Tne sample of ‘all

~ possible bifacial thinning flakes was further reduced by
recording dita only for those which exhibited an intact platform,
and which terminated in a feather frécture.(cf, Hayden 1979:
133). These 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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‘the striking platform. All measurements were recorded to 0.05‘

"mm, using a Manostat dial caliper. St R
R _ N _

The sample sizes from the assemblages are presented in Tabl :h,

38. The relative size of the sample reflects, generally,~théﬂ

size of the entire assemblage. That is, Morrisroe Assemblages Jgu\

F, and G tend to have the greatest total number of items of all
classes and Morrisroe Assemblages A, B, and C are amOng the ’
-smallest assemblages. The pattern exhibited by the assemblages
from 15Tr53, 15Tr56, and 40Sw74 are exceptions. While
asSemblages from‘FSTr53 and ?5Tr56 are small, the occurrence of
only gne or two complete bifacial thinning flakes must be viewed
.as a signifiéant underrepresentation of this class. Such
underrepresentation is further underscored in the assemblage
from 40Sw74, where a single complete bifacial thinning flake was
identified in a relatively large assemblage. It is immediately
apparent that stages of biface manufacture undertaken (or not
undertaken) at these sites are distinctly different from those
engaged in at other sites. The small number of complete bifacial
thinning flakes present precludes the inclusion of these‘
assembalges in further analysis of bifacial thinning flake

<t

lengths.

A less clear pattern emerges from the comparison of bifacial
thinning flake lengths in the other assemblages. Table 38
ﬁresents the proportion and cumulative proportion of items in
length intervals. These data are presented as ogives in Figure

17. It is apparent that the shapes of the curves for assemblages
¢ ~n
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Table 38. Number of complete bifacial thinning flakes ix}é{/each assemblage.

yd
Assemblagé Complete' Bifacial TOQ Number of
S 'I:hinﬁing Flakes ‘ Bifacial\)Thinqing Flakes

" Morrisroe A N 11 ( 108

" Morrisroe B 11 16
Morrisroe C 16 46
Morrisroe D - ! i65 485
Morrisroe E ' 435 1182
Morrisroe F 588 1286 «
Morrisroe G 443 ) 1097 |
Morrisroe H 308 : ‘ 504
Morrisroe 1 150 295
Morrisroe J 47 141
Trail site - 807 ° 3016
15Tr50 _ 99 ‘ . 244
15Tr53 : 1 9 '
15Tr56 N 2 3

4L0Sw74 ’ 1 4
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"Table 39. Cumulative proportions of bifacial thinning flake lengths,

Assemblage . Interval n P Cumulative
(mm) S P
Morrisroe A 0.05 - 5.00 - 0.0C00 0.000
| 5.05 - 10.00 2 0.1818 0.1818,
"10.05 - 15.00 2 0.1818 0.3636
15.05 - 20.00 3 0.2727 0.6363
) 20.05 - 25.00 2 0.1818 0.8181
25,05 - 30.00 - 0.0000 - 0.8181
30,05 - 35.00 2 o.1818 0.9999
Morrisroe B 0.05 - 5.00 - 0.0000 0.0000
5.05 = 10.00 - '_beqoo 0.0000
10.05 - 15.00 3 0,2727 -0.2727
15.05 - 20.00 3 0.2727 0.5454
20.05 - 25.00 2 0.1818 0.7272
25,05 - 30.00 1 0.0909 0.8181
30.05 - 35.00 © 2 0.1818 0.9999
Morrisroe C 0.05 - 5.00 - ~0.0000 0.0000
5.05 - 10,000 -~ . 0.,0000 0.0000
10.05 - 15.00 1 0.0625 0.0625.
15.05 - 20.00 1 0.0625  0.1250
20.05 - 25.00 5 0.3125 0.4375
| 25.05 - 30.00 6 0.3750 0.8125
30.05 - 35.00 2 0.1250 0.9375
35.05 - 40.00 - 0.0000 0.9375
40,05 = 45.00 1 0.0625 1.0000
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* Table 39..
' Assemblage

Morrisroe D

Morrisroe E

cont.

Interval
(mm)
0.05 = 5.00
5.05 - 10.00
10,05 - 15.00
15.05 - 20.00
20,05 - 25.00
25,05 - 30.00
30.05 -.35.00
35.05 - 40.00
40.05 - 45,00
45.05 - 50.00
50.05 = 55.00
55.05 - 60.00
60.05 - 65.00
0.05 - 5.00
5.05 - 10.00
10.05 - 15.00
15.05 ~ 20.00
20.05 - 25.00
25.05 - 30.00
30.05 = 35.00
35.05 - 40.00
40,05 - 45,00
45,05 = 50,00
50.05 - 55.00
55.05 = 60.00

12

27
31
29
30

17

16

11
62
78

70
81
48 .

48
22
11

293

0.0000
0.0242

0.1636,

0.1879
0.1758
0.1818

0.1030°
0.0970

0.0364
0.0182
0.0000
0.0061
0.0061

0.0000
0.0251
0.1416

0.1781

0.1598
0.1849
0.1096
0.1096
0.0502
0.0251
0.0114

0.0046

Cumulative
p

0.0000
0.0242
0.1879-
0.3758
0.5515
0.7333
0.8364
0.9333
0.9697
0.9879
0.9879
0.9940
© 1.0000

0.0000
0.0251
0.1667
0.3448
0.5046
0.6895
0.7991
' 0.9087
0.9589
0.9840
0.9954
1.0000



Table 39, cont.

Assemblage Interval
(mm) .

Morrisroe F 0.05 - S.OO
5.05 - 10.0%

10.05 - 15.C0

15.05 - 20.00

20.05 - 25.00

'25.05 - 30.00

30.05 - 35.00

35.05 = 40.00

50,05 - 45.00

45.65 - 50.00

50.05 - 55.00

55.05 - 60.00

60.05 - 65.00

65.05 - 70.00

70.05 - 75.00

75.05 - 80.00

80.05 - 85.00

Morrisrqe G 0.05 - 5.00
5,05 - 10.00

10.05 - 15.00

15.05 - 20.00

20,05 - 25.00

25.05 - 30.00

30.05 - 35.00

35.05 - 40.00

40,05 - 45,00

45,05 - 50.00

1o

31
74
102
85
96
79
48
29
19
11

29
55
64
85
71
62
39
16

294

0.0000
0.0085
0.0527
0.1259
0.1735
0.1446
0.1633
0.1344
0.0816

- 0.0493

0.0323
0.0187
0.0068
0.0017

0.0051

0.0000
0.0017

0.0000

0.0090

0.0655
0.1242
0.1445
0.1919
0.1603
0.1340

.0.0880

0.0361

1 0.0000

*

Cumulative
P

0.0000

- 0.0085

0.0612
0.1871
0.3605
0.5051
0.-684

- 0.8027

0.8844
0.9337
0.9660
10.9847
0.9915
0.9932
0.9983
0.9983
1.0000

0.0090
0.0745
0.1987
0.3431
0.5350

© 0.6953

0.8352
0.9233
0.9594
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Table 39. comnt,
Assemblage

Morrisroe G

Morrisroe H

Morrisroe I

Interval

(mm)
50.065 - 55.00
55.05 - 60.00
60.05 - 65.00
65.05 - 70.00
0.05 - 5.00
5.05 - 10.00
10.05 - 15.00
15.05 - 20.00
20.05 - 25.00
25.05 - 30.00
30.05 - 35.00
35.05 - 40.00
40.04 - 45,00
45.05 - 50.00
50.05 - 55.00
55.05 - 60.00
60.05 - 65.00
65.05 - 70.00
70.05 - 75.00
75.05 - 80.00
0.05 - 5.00
5.05 - 10.00
10.05 - 15.00
15.05 - 20.00
20.05 - 25.00

— W w u

26
24
43
53
47
35
29

28

14

0.0113

0.0203
0.0068

0.0023

0,0000
0.0162

) o.o§£4

0.0779
0.1396
0.1721

1 0.1526

0.1136
0.0942
0.0909
0.0455
0.0033
6.0000
0.0000

" 0.033

0.005%5

0.0000
0.0067
0.0267
0.0400
0.1133

Cumulative
“p

0.9707
0.9910
0.9977
1.0000

0.0000
0.0162
C.1007
0.1786
0.3182

©0.4903

0.6429
0.7565
0.8505
0.9416
0.9870
0.9903
0.9903
0.9903
0.9935
1.0000

0.0000
0.0067
0.0333
0.0733
0.1867




Table 39, cont.

Assemblage - Interval

(mm)
Morrisroe I 25.05 - 30.00

30.05 - 35.00

35.05 - 40.00 -

40.05 = 45.00
45.05 - so;oo
50.05 - 55.00

55.05 - 60,00 .

60.05 - 65.00
65.05 - 70.00
:70.05 - 75.00
75.05 - 80.00

Morrisroe J
5.05 - 10,00
10.05 - 15.00
15.05 - 20.00
20,05 - 25.00

25.05 = 30.00°

30.05 - 35.00
35.05 = 40.00
40.05 - 45.00
45.05 - 50,00
50.05 - 55.00
55.05 - 60.00
60.05 - 65.00

0.05 - 5.00"

24
25
24
21
14

W w

206 Tk

. RV V- TNV, BY. N« N VO O)

fo

0.1600
0.1670

© 0.1600

0.1400

10.0933

0.0467
0.0200

0.0200

0.0000

0.0000

0.0067

0.0000
£ 0.0000

0.0426
0.0638
0.1277
0.1277
0.1064
0.1915
0.1489
0.1277

0.0213

0.0213
0.0213

Cumulative
B‘s

0.3467
0.5133
0.6733
0.8133
0.9067
0.9533
0.9733
10.9933
1 0.9933
0.9933
1.0000

0.0000
0.0000
0.0426
0.1064
0.2340
0.3617
0.4681.
0.6596
0.8085
0.9362
0.9575
0.9787
1.0000



Table 39, cgnt.

.;’,‘ R
¥ g

Assemblage

Trail site

§

40.05

=2

q“y%ﬁterval
(mm)

0.05 - 5.00
5.05.- 10.00
10.05 - 15.00
15.st-méo.oo
20.05 - 25.00
25.05 - 30.00
30.05 - 35.00
35.05 -. 40.00
40,05 - 45.00
45.05 - 50.00
0.05 - 5.00
5.05 - 10.00
10.05 - 15.00
15.05 - 20.00
20.05 = 25.00
25.05 - 30,00
30.05 - 35.00
35.05 = 40.00

45.00

142

"3
1

38
67
92

41

297

16

10

300 .-

25 i
f:%f ey

€4 v0,1414,

14

o e B o]

- 0.0000
0.1760
0.4188
0.2069
0.1140
0.0508
0.0198
0.0099
0.0025
0.0012

0.0000

0.1010

0.3030
ﬁp.ZSZS.

0.0808
0.0707
0.0101

0.0404

Cumulative
P

0.0000
0.1760
0.5948
0.8017

. 0r9157

7~0.9665 _

.0.9864

£ 0.9963
0.9988
1.0000

0.0000
0.1010
0.4040
0.6565
0.7980
0.8788
0.9495
0.9596
1.0000
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Figure 17. Ogives of bifacial thinning flake lengths.
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;¥?§$:}hé middle and lower levels of the Morrisroe site'are‘very
similar. The assemblagés from 15Tr50 and from the Trail site
also resemble Morrisroe Assemblages D to J, but have been |
truncated near the longer»end‘pf the scale. Items from Morrisroe
Assemblages ‘A, B, and C provide very distinctive curves which
appear to lie inkah intermediate position bétyeen the other
Morrisroe assemblageé andwth03e\from 15Tr50 and the T;éil site.

i

In‘ordef to determine how similar or differehpwthese curves -
are, a series‘of analysis of vaqiance (ANOVA) testsﬁ%ére applied
to a sample of completé'bifacial'thinning flakes,%rom eaéh
assefiblage. The sample size (n=40) was determihed fé6llowing the
procédure discussed by Sokal énd Rohlf (1969: 246—248).v§§ the
data had already been recorded for.the entire collection, the
sample information was obtained through a systematic sample of
the data records forveach assemblage. Thus;, fof éxamplg,'itowas‘
determined that at least every fourteenth item from Morri;;oe
Assemblage F must bevincluded in a sample.of forty individuals.
A number betweegione and fourteen was then dréwn from a table 6f
random numbers (séy nine) and every nth,(ninth):item was
included in the sample. Half of the items in samples f;dm tﬁe 
Morrisroe assembléges were selected from unit I and half -came
from unit II. When thé'number of items in an assemblage-did not

vequal or exceed the required sample size, the entire aésemblage‘
was included. The reduced size of the samples facilitated the

computation of the ANOVAs. As the original data had not been:

recorded in a systematic fashion (such as small flakes followed

\
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by’progressiviey larger flakes), the samples are Qrobably

unbiased.

In Table 40 the assemblages are rank-ordered on the basis of

the mean length of the complete biiaciél thgnh}ng flakes. From
this it is apparent that; while a few assemblaées (Morrisrqe I,
J, and H) have very. long. flakes agg séme (15Tr56, Morrisroe A,
the Trail site) have very short flakés, tH§ lengths are
generally very similar. In order to assess if these differences

y oe

_ are significant (and if the similarities are, in fact, real) a

#

sum of squares simultaneous test procedure (SS-STP) was
undertaken.‘This procedg;e, Qutliﬁed,by Sokal and Rohlf (1969:
236-237) begins b§ c;lcﬁléting an ANOVA to determine if a
members of a group of means are significantly different from one
another. If they are jUdged to be similar, succeSsive means can
be compared to the grgup in tests for significant differences.
As a result, assemblages which contribute_signifiégnt sources of

variation can be isolated from assemblages which are more

similar to one another.

‘The vertical lines adjacent Lo the assemblages in Table 40
Aindicate the results of thekSS—STP. Morrisroe Assemblages J, H,
F, G, E, C, D and B were ail'found not to be significantly:
differént from one another. Morrisroe Assemblage I was found to
be similar to the oﬁher assemblages from the site which were
stratigraphically close tb it (i.e., Morrisroe Assemblages J, H,
F,fand G), but diséimilarvfrom all later assemblages. The

assemblages from 15Tr50, the Trail site and Morrisroe assemblage
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Table D40. Rank-order of assemblages by meaﬁ;bifaciai&thinhing flake
) S

length, .

Assembalge

’-——.Morrisroe I
r—Morrisrde J
Morrisroe H

Morrisroe F

=] Morrisroe G
" Morrisroe E
Morrisroe C

Morrisroe D

LMorrisroe B
15Tr50
Morrisroe A

Trail site

o Py :
'cluster' based on anova for unequal sample

Rohlf 1969: 206 ff.)

301
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34.05

32.95

32.86

30.17

29.64

25.62

25.40

24,91

+ 20,66

U

19.40

18.48

14.63

\

Rank

10
11

12

J

éiies (Sokal and




A were 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.

AN

Discussion. In Chapter 5 it was noted that experimentaIt

evidence indicates that bifacial thinning flakes tend to N}
decrease in length as the biface reduction process reaches.
éompletion; The present analyéis of bifacial thinning flaké
length indicates that the assemblages may be combined to férm
four gréups. The assemblages from 15Tr50, the Trail site and
Morrisroe Assemblage A provide a unique group with the smallest
avéragé”fiake lengths. These may represent thé final stages of
biface maﬁufacture or thg ogcurrenée of resharpeniné activitiés.
The majority of assemblages.frém the Morrisroe site (Assemblages
B, D, C; E, G, F, H, and J) form a second group, perhaps
indicative of the middle stages of reduction. Morrisroe
ASsemBiage I is distinguished by .a larger méan flake length
which may reflect a focus on the early stages of reduction. The
simiiénity between Morrisroe Assemblage I andAMorrisrée
Assémblagesbd, H, F, and G suggests that some early, as well as
middle; reduction stages are represented in the latter

assemblages.

) !
-An examination of the ogives substantiates much of this
inferred reduction strategy. The cumulative fréquency curves for
. o

most of the Morrisroe assemblages are very similar, encompassing

a very wide range of flake sizes, The presence of both very

-
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large and small flakes suggests‘that these wefe sites where long
trajectories, including moSt reductive stages, were undertgken.
In‘contrast,rthe ogive; for the Trail site and.for 15TR50
assemblages are abruptly truncated, substahtiating the claim
that most of the reduction at these sites was restficted to the'
final stages. Morrisroe Assemblage A is similarly truncated, as
are assemblages B and C from that site. This suggests that ali
three assemblages represent short trajectoraﬁg. The small sizes
of the assemblages may account for some of ‘the disparity between
the ANOVA and the graphical interpretaéions. Interestingly,

Morrisroe Assemblage I provides an‘bgive}that i§ very similar to

most of the other Morrisroe assemblages. Thus, while the average

—

bifacial thinning flake may be longer in this assemblage, a long

reduction trajectory is indicated.

1

It may berargﬁed 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 Tréil 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. upsatisfactory
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explanation gor the differences in average flake length. It is
true'£hat éhéﬁassemblages from 15Tr50 and the Trail site, which
have 'similar flake Ieng?hs (Pable 40) are dominated by upper St.
Louis cherts (Fidu;e5j13 and 14). ﬁoweve%, the raw material in
iMprrisroe\Assemblagés i and J al;o have large quantities of
‘@ u§per St. Kouis chert;.Table 40 indicates that‘these assemblages
fcohtain bifag}al thinningvflakealwhich are, on average, among
Ehe,largest. Thus,‘while the nature of thé raw material may héve
some beéring on the average size cfﬂbifacial»thinning flakes, it
k%s clea}ly not the primary determining factor.‘Stéges in the

biface reduction process are of major importance.

| Tﬁé&battern whiéh emerges has diach}onié_implications,,All‘
of the Middle Archéic assemblages are characterized by long
trajéctoriésf The short trajector§ assemblageé are late Middle
or Late Archaic in age. Morrisroe éj;;ﬁblages B'and C (late
Mlddle to Late Archalc) also appear to repigsent short -

trajectorles, perhaps durlng the mlddle stages of reduction,

»

Bifacial Thinning Flakes: Platform Angles

Striking.platform gﬁgles were rbcordedvfor ali of fhe bifacial
thinning flakes ihéluaéd in the examinétion of fiake length.‘The
angles were measured‘using_a Wafd's\cpntactvgoﬁiometer and all
measurements were rounded off to the-néa{est deggee. The angle:
measured’fies betwgen the main pléné off the platform surface and

~ the main plane of the dorsal surface.
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The distribution_of platform angles in'each assemblage are
summarized in the ogives presented in Figure 18.‘These.gréphs
are derived from data provided in Table 41. The similarity
between these ogives precludes a visual diétincfion between
patterns from®each assemblage. All are chargctef;zed by'ndrm§i 
curves with platform angles ranging from very acute (15° to 20°)
to perpendipular. A comparison of bifacial thinning fiake
platform angles on secondary flakes from 15Tr53, 15&r56 and
40Sw74 (Figure 18) reveals a distinction between tﬁe two types
of flakes. Platform anglgg”on secondary flakes ténd tb bé

steeper.
* L4

The patterns exhibited by these graphs were tested for
significant similarities énd differences between the
assemblages. A sample.@as taken of all complete bifacial
thinning flakes, as well as all complete secondary flakes from
15TR50, 15Tr53 aﬁd 40Sw74. The sample size (n=35) was determined
following the method Buplined by Sokal and Rohlf (1969: -
246-248). The data were then selected following the procedure .
used in obtainingatbe flake length sample data. The samples from
~most of the Morrisroe assemblages were split between unit I

(n=17) and unit II (n=18).

/

z

The samples from each assemblage are rank-ordered ianablé
.42 according to their mean platform anglé. The similari%y
betweén assemblages was aéséssed 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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Table 41.
Assemblage

Morrisroe A

Morrisroe B

A

46%- 50

Interval

16°= 20°
21°- 25°
26°- 30°
31°9- 35°
36°- 40°

41°%- 45°

46°- 50°

51°- 55

50°- 60

61°- 65

66°- 70

71°- 75
76°- 80°

81°- g5°

16°- 20°
21°- 25

26°- 30

31°- 35

36°- 40

41°- 45

O
51°- 55°
56°- 60°
61°- 65°
66°- 70°

307

o~

10,0000
+0.0909

0.0909

0.0000 .

0.0909
0.0909

+0.0909
. 0.2727
0.0000

0.0909
0.0909

l0.0000

0.0000

0.0909.

-0.0909

0.0000
0.0000
0.1818
0.0909
0.1813

~0.0909
0.2727
10.0000

0.0000
0.0909

Cumulative proportions of flake platformbéngles.

Cumulative
P

0.0000
0.0909

*0.1818

0.1818
0.2727
0.3636
0.4546
0.7273
©0.7273
© 0.8185.
0.9091
0.9091
0.9091
1.0000

0.0909
.0.0909
0.0909
0.2727
0.3636
0.5455

. 0.6364

0.9091
0.9091
0.9091
1.0000




. Table 41,

1
-

Assemblage

Morrisroe C

Morrisroe D

cont.

Interval

o

o

16° - 20°
21° - 25°
26° - 30°
31° - 35°
36° - 40°
41° - 45
46° - 50°
51° - 55°
56° - 60°
16° - 20
21° - 25
26° - 30°
31° - 35°
36° - 40
41° - 45°
46° - 50°
519 - 55°
56° - 60°
61° - 65°
66° - 70°
71° = 75°
76° - 80°
0_850

0.

o

308

=

0.0000°
0.0000

0.0000
0.1250
0.1250
0.0653
0.1875
0.3125
0.1875

0.0000
0.0121

0.0424
0.0789
0.0970

0.1455

0.1818

0.1818
0.0849
0.0546
0.0727

0.0364

0.0061
0.0061

Cumulative
T

0.0000
0.0000
0.0000
0.1250
0.2500
0.3125
0.5000
0.8125
1.0000
10.0000
0.0121
0.0546
0.1333
0.2303
0.3758
0.5576
10.7394

£ 0.8243
0.8788
0.9515
0.9879
0.9939
1.0000



Table 41. cbnt.

Assemblage

Morrisroe E

Morrisroe B

Interval

16° - 20°
21° - 25°
26° - 30°
31° - 35°
36° - 40°
41° = 45°
46° - 50°
51° ~ 55°
56° - 60°
61° - 65°
66° - 70°
71° = 75°
76° ~ 80°
81° - 85°
86° - 90°
16° - 20°
21° - 25°
26% - 30°
31° - 35°
36° - 40°
41° - 45°
46° - 50°
51° - 55°
56° - 60°
61° - 63°
66° - 70°
71° - 75°

10
26
33
49
69
76
64

39

61
92

90 -

- 63

70
56
42

QQ
20

309

= W W v o

15
29

0.0023

0.0228
0.0594
0.0753
0.1119

0.1575-

0.1735

0.1461

0.1G73
0.0890
0.0183
0.0206

0.0069

0.0069
0.0023

0.0000
0.0255
0.0493
0.1034
0.1565

0.1531.

0.1071
0.1191
0.0952

+0.0714

0.0493
0.0340

Cumulative
P

0.0023
0.0251
£ 0.0845
0.1598
0.2717
0.4292
0.6027
0.7489
0.8562
0.9452
0.9635
0.9840
©0.9909 -
0.9977
1.0000

0.0000
0.0255
0.0748
0.1786
0.3350
- 0.4881
0.5952
0.7143
0.8095
0.8810
0.9303
0.9643



Table 41, cont.

-

Assemblage Interval

Morrisroé F 76° - 80°
81° - 85°
86° - 90°

" 91° - 95°

-Morrisroe G 16° - 20°
21° - 25°
26° - 30°

©31° - 35°
36° - 40°.
C41° - 45°
. 46% =50
. 51° - 55°
° 56° - 60°
61° - 65°
, 66° - 70°
- B 71° - 75°
S 76° = 80P
- 81° - 85°
; 86° - 90°

Morrisroe H . 16° - 20°

\ . 21°- 25

| ' 26° ! 30°
31° - 35°
36° - 40°

o] 0

417 = 45

31
47
54
56

48
74

33
27
15

15
32
40
42

- 310

P

0.0204.

0.0068
0.0034

0.0051-

0.0023

0.0113

0.0700

" 0.1061

0.1219
0.1264
0.1084

0.1670 -

0.1016
0.0745
0.0610
0.0339
0.0090

0.0045

0.0023

0,0000

0.0195

0.0487

0.1039
.0.1299

0.1364

Cumulative

P

0.9847 -

P

10.9915
0.9949

1.0000

0.0023

0.0135
0.0835

. 0.1896
0.3115
0.4380
0.5463
0.7133
0.8149
©.0.8894

10.9503 -

0.9842

0.9932

0.9977

1.0000

0.0000-

0.0195

0.0682

0.1721
0.3020

»

¢ 0.4383



Table 41. cont.

Assemblage

Morrisroe H

Morrisroe I

Interval
46° - 50°
51° =" 55°
56° - 60°
61° - 65°
66° - 70°
71° - 75°
76° - 80°
81° - 85°
86° - 90°
16° - 20°
21° - 25°
26° - 30°
31° _,350
36° - 40°
41° - 45°
46° - 50°
51° - 55°
56° - 60°
61° - 65°
66° - 70°
71° - 75°
76° = 80°
g1° - 85°
86° - 90°
90° - 95°

s

41
32
33
21
19
18

10
14

13
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23
26
14
16
10
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0.1331
0.1039
0.1071
0.0682
0.0617
0.0584
0.0260
0.0000
0.0033

0.0000
0.0133
0.067

0.0933

0.0867

0.1800
0.1733
0.9330
0.1067
0.0667
0.0600
0.0267

0.0133.

0.0067
'0.0067
0.0067

Cumulative

| %

0.5714
0.6753
0.7825
0.8507
0.9123
0.9708
0.9968
0.9968
1.0000

0.0000
0.0133
0.0800
0.1733
0.2600
0.4400
0.6133
0.7067
0.8130
0.8800
0.9400
0.9667
0.9800

0.9867

0.9933

1.0000




Table 41, -cont.

Assemblage

Morrisroe J

Trail site

Interval
16° - 20°
21° -~ 25°
26° - 30°
31° - 35°
36° - 40°
41° - 45°
46° - 50°
51° - 55°
56° - 60°
61° ~ 65°
66° - 70°
71° - 75°
76° - 80°
81° - 85
160 - 20°
21° - 25°
26° - 30°
31° - 35°
36° - 40°
41° - 45°
46° = 50°
51° - 55°
56° - 60°
61° - 65°
66° ~ 70°
71° - 75°
76° - 80°

=}

—_— = N Y I RV R T

15
49
58
87

104

312

123

116
86

75
51
23

P Cumulative
P

0.0000 0.0000
0.0000 0.0000
0.0213 - 0.0213
10,1489 0.1702
0.1064 0.2766
0.0851 10.3617
0.1064 0.4681
0.1702 0.6383
0.0851 0.7234
0.1064 0.8298
0.0851 0.9149
0.0426 10.9575
0.0213 0.9787
0.0213 1.0000
0.0037 © 0.0037
0.0186 . 0.0223
0.0607 0.0830
0.0719 0.1549
0.1078 0.2627
0,1289 0.3916
0.1524 0.5440
0.1437 0.6877
0.1066 ~  0.7943
0.0929 0.8872
10.0632 0.9504
©0.0285 0.9789
- 0.0087 0.9876

o3



Table 41. cont. o o .

Assemblage - interval o n

o _pb . *L'C.umu.lat ive
-k

Trail site 81° - 85° 5 0.0062 -~ 0.9938
| | 86° - 90° , 4 0.0050 . - 0.9988
+ 90° 1 10.0012 - 1.0000

15Trs0 . 16° - 20° 2. ©0.0202 . 0.0202
' Co21° - 250 2 0.0202 .  0.0404
: 26° - 30° 4 0.0404  0.0808

31° - 35° 8 0.0808 0.1616

36° - 40° 22 0.2222 0.3839

41° - 45° 17, 0.1717  0.5556

46° - 50° . 13 . 0.1313 - 0.6869

51° - 55° 6 - 0.0606. 0.7475

56° = 60° 10 0.1010 . 0.8485

61° = 65° 9 . 0.0909 - 0.9394

66° ~ 70° 2 . 0.0202" 0.9596

71° - 75° 3 0.0303 0.9899

76° - 80° 1 10,0101 11.0000

15153 16° = 20° - 0.0000 . 0.0000
21° - 25° - 0.0000 0.0000

26° - 30° - 0.0000 °  0.0000

31°-35° . 'L 0.0667 0.0667

’ 36° - 40° - . 0.0000 0.0000

41° - 45° 3 ©0.2000 0.2667

, 46° = 50° 1 0.0667 10,3333

T 51° - 55° 2 0.1333 0.4667
AT 56% - 60° 1 0.0667 0.5333

e . - N
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Assemblage Interval
15Tr53 ‘ 61° - 65°
B 66° - 70°
’ 71° - 75°
15Tr56 16° - 20°
| 21° - 25°
26° - 30°
31° - 35°
36° - 40°
41° - 45°
46° - 50°
51° - 55°
56° - 60
61° - 65°
66° - 70°
71° - 75°
76° - 80°
81° éso
86° - 90°
90°
40Sw74 16° - 20°
21% - 25°
26° - 30°
31° - 35°
, 36° - 40°
41° - 45°

— o~ N WL DN W

(ST T, B U, R =

314

0.1333
0.1333

. 0.2000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0800
0.1200
0.0800
0.0800
0.0800
0.2000
0.2000
0.0800
0.0400
0.0400

0.0000
0.0000
0.0230
0.0287
0.0287
0.0690

Cumulaﬁive 
p

0.6667
~0.8000 .
1.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0800
0.2000
0.2800
0.3600°
0.4400
*0.6400
0.8400
0.9200

" 0.9600
1.0000

0.0000 .
0.0000
10.0230
0.0517
0.0805
0.1494



. .Taiﬁle 41, cont.

‘Assemblage Interval n_ . p . . Cumulative -
40SwT4 46° - 50° 13 0.0747  0.2241
L . 519 - 55° 14, 0.0805 0.3046

' 56° - 60° 16 0.0920 0.3966

61° - 65° | 31 0.1782 0.5747

66° - 70° 21 0.1207 * 0.6954

71° - 75° 22 0.1264. ©0.8218

76° - 80° 12 0.0690 . 0.8908

81° - 85° 8 0.0460 .. 0.9368

86° - 90° 6 0.0345 0.9713
+ 907

5 0.0287 1.0000

315



Table- 42.

Assemblage

Morrisroe C
15Tr50

Morrisroe B

F_Morrisroe G
b Morrisroe F

$—Morrisroe H

Morrisroe E
r_Morrisroe A
Trail site
Morrisroe I
Morrisroe J
15Tr53 *

40Sw74 *

_15Tr56 *

b— Morrisroe D

"

43.25.

43.89

44.36

45.37

46.69

47.74

48.09

48.46

50.09

50.23

50.91

51.37

57.73

62.49

70.20

* not bifacial thinning flakes
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Rank-order of assemblages by mean bifacial thinning f
striking platform angle.

Rank

10

11

12

13

14

15

73
** similarity asses by anova for unequal sample sizes
(Sokal and Rohlf 1969: 206 ff.)

lake



’

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, D, and E) form a distinct
group. Morrisroe Assemblage B is similar to this group and the
Vassemblage from 15Tr50 is similar to the larger groeup formea by
Morrisroe Assemblages B, G,{F, H, D, .and E., The aata 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, F, H, D, and E) and Morrisroe
Aséemblages A, I, J and the assémblages from the Trail site,
15Tr53, 15Tr56, and 40Sw74. An ANOVA for samplés of unequal
sizes (Sokal and Rohlf 1969: 206—2{0)‘iﬁ8iCated that there is no
significant difference (p<0.05) between these latter
assemblages. As the initial group was expéﬁded, and “the within
group variance increased,.assemblages from the Trail site,
15Tr56, and Morrisroe Assemblages I anE?J were judged to be not’
significantly different from £hé§gfarge%f%roup. Morrisroe
Assemblage A and assemblages from{iSTrSB and 40Sw74 remained

. 4
significantly different (p>>0.05).

Discussion. These patterns of similarities and differences

are difficult to interpret, especially in light of the patterns

indicated by the bifacial thinning flake length. The similarity
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[l

9 -~

between the middlé assembiages from-thé Morrisroe site-(D, E, F,
G and H) 1is confirméd by both analyses, substantiating the
suggestion that the:biface reduction trajectories of these
assemblages are simfian. In addition, the similarity between
MorriéréeﬁAssémblage A and the Trail sitelmatefial is
substantiated by both analyses. Fufthermorg(-it is'pot
surprising‘thaf no significéht difﬁerénces werejnotéd between
15Tr53, 15Tr56 and 40Sw74, none of which represent‘measurements
made on bifacial thinning flakes.‘It‘is surprising thag
Morrisroe AsSemblage ; and the material from the Trail site
exhibit least.differences with 15Tr53, 15Tr56 and 40Sw74. The

examination -of flake length indicated that the former

~ represented short trajectories, near the final stage. It was

- Yo

expected that ;heselassémplages would be least similar to
15Tr53, 15Tr56 and 40Sw74 with respect to their platform angles.
I; addition,/the simiiafity between platform angles in Morrisroe
Assemblage A and the Trail sitegsand those from Morrisroe | '.
Assemblagé I and J are the converse of that indicated by flake

S

length. , : - , %

Although it was argued that the type of the raw material had
a min{mal effectbon'bifacial thinning flake length, it may be an
important factor inf;uencing'platform angles. Morrisroe
Assemblages I and'J and assembléges frém the Trail site and from
15Tr53, 15Tr56 and 40SW74 all‘contain large amounts of upper St.

Louis cherts. Items in the middle assemblages from the Morrisroé

\site (G, F, H, D, and E) are mostly made of lower St.

318



.Louis/Salem materials. Although substantiating experimental
evidence does not exist, the dichotomy between predominant chert
types and platform angles is certainly suggestive. The overall
'similarity indicates that prehistoric fechniqpes of stone tool
production required that a limi£ed range of platform angles>be

maintained throughout various stageé of biface manufacture (and

other stages of lithic reduction).

Biface Width/Thickness Ratio

The bifaces in each of the assemblages were’compared as a third
means of identifying differences in the staging of biface "
manufécture. Other researchers (e.g. Johnson .1981; Thomas 1983b)
have identified biface reduction stages by the expression of a
variety of morphological characteristics (edge shape,
cross-section, flake scar pattern, etc). This has enabled the
combarison of the relative abundance of specimens representing
each production stage. The definition of these stages reguires
extensiveisampleg which provide an indication of the range of
variétion t. be found within each stage. Ideally, replicative
data should be available tb confirm expressions within stages.
The applicationvof‘these definitions requires relatively large
samples of complete bifaces.‘lncomplete specimens, especiélly if
they are small in size, will reduce the ability to identify edge

shapes, flake scar patterns, and other definitive criteria.

The sample included in this analysis consists of bifaces

from each of the fifteen assemblages. Drills were excluded

~
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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 aséemblage are sdmmarized 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

vthe samples.

As an alternative, a ratio of maximum width:maxime
thickness was calculated for each.biface in each assemblage.
Distal fragments gnd items with longitudinal fractures were
excluded from thié analysis, since the measurements recorded for
these items were not felt to be representative of the entire
item. Data recorded for the remaining imdiviauals are summarized
in Table 44, where the number o£ indimiduals in each intermal
class, the proportion of the acsemblage, and the cumulative
proportions are presented. These data are portrayed graphicaliy
in Figure 19. These oéives form the basis for comparisons of the
;elﬁtive importance of various manufacturing stages in different

a

. assemblages.

- The calculation of maximum width:maximum’thickness fatios
for bifaces does not necessarily provﬁde an accurate meéns f&r
assessing the manufacturing stage. It is assumed that, as a
biface reaches completion, its thickness will be reduced to a

greater extent than its width. However, a functional biface

reguires that a certain width:thickness ratio not be exceeded in
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Table -43.

Assemblage

Morrisroe A
Morrisroe B
Morrisroe p
Morrisroe D
Morrisroe E
Morrisroe F
Morrisroe G
Morrisroe H

Morrisroe I

Morrisroe J

Trail site
15Tr50
15Tr53
le;56

4LOSw74

Bifaces ~
Complete

20

321

Bifaces in each assemblage.

Bifaées\S'

Manufacture
Fracture

17
44
67
70 .
43
34
42
93

17

122

Bifaces
Use
Fracture




%

Table 4b.

thickness ratio.

Assemblage

Morrisroe A

Morrisroe B

Morrisroe C

Morrisroe D

Morrisroe E

Interval
0.10 - 1.00
1.10 - 2.00
2.10 - 3.00
3.10 - 4.00
4,10 - 5.00
)(3,4054)
0.10 - 1.00
1.10 - 2.00
2.10 - 3.00
3.10 - 4,00
4,10 < 5.00
5.10 - 6.00
0.10 - 1.00
1.10 - 2.60: -
2.10 - 3,00
3,10 = 4.00
4,10 - 5.00
5.10 - 6.00
0.10 - 1.00
1.10 - 2.00 _
2.10 - 3.00
3.10 - 4.00

|2

— N = W -
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0.000
0.000
0.500
0.000
0.500

0.000
0.125
0.375
0.125
0.250
0.125

0.000
0.000
0.133
0.4667
0.333
0.067

0.000
0.041
0.184
0.551

Cumulative proportions of biface maximum width:maximum

©

Cumulative

P

0.000
0.000
0.500
- §.500
1.000

0.000
0.125
0.500
0.625
0.875
1.000

0.000
0.000
0.133
0.600,
0.933
1.000

0.000
0.041
0.225
0.776



Table 44, cont.

Assemblage . Interval
Morrisroe E 4,10 - 5.00
\ | 5.10 - 6.00
Morrisroe F 0.10 - 1.00
1.10 - 2,00
2,10 - 3.00
3.10 - 4.00
4.10 = 5,00
5.10 - 6.00
6.10 - 7.00
7.10 - 8.00
8.10 - 9,00
9.10 - 10.00
10.10 - 11.00
11.10 - 12.00
Morrisroe G 0.01 - 1,00
1.10 - 2,00
» 2,10 - 3.00
3.10 - 4,00
4.10 - 5.00
5.10 - 6.00
6.10 - 7.00
7.10 - 8.00

(=]

12
35
11

13
27
14

323

0.184
0.041

0,000
0.01I5
0.018
0.522
0.164
0.074
0.015

0.000

0.015

0.000

0.000
0.015

0.015
0.076
0.197
0.409

. 0.212.

0.076
0.000
0.015

" Cumulative

P

0.959
1.000

.000
.015
.194
716
.881
.955
.970
.970
.985
.985 -
.985 .
.000

_ 0O O O O O 0O 0o O O o O

0.015
0.091
0.288

0,697
0.909

©0.985
0.985
1.000



‘Table 44. cont.

ﬁssemblaée

Morrisroe H .

Morrisroe I

Morrisroe J

Trail site

¥

5.00 |

Interval
0.10 - 1.00
1.10 - 2.00
2.10 - 3.00
3.10 - 4.00
4.10 - 5.00
5.10 - 6.00
0.10 - 1.00
1.10' - 2.00
2.10 - 3.00
3.10 - 4.00
4.10 -, 5.00
5.10 - 6.00
0.10 - 1.00
1.10 - 2.00
2,10 - 3.00
3.10 - 4.00
4.10 -

0.10 - 1,00
1.10 - 2.00
2,10 - 3.00
3.10 - 4.00
4.10 - 5.00
5.10 - 6.00
6.10 - 7.00

12

11

14
18

18
28

12

324

0.000
0.025

- 0.300

0.275
0.225
0.175

0.000
0.036
0.179
0.679

~0.071

0.036

0.000
0.089
0.311
0.400
0.200

0.000

0.103
0.265
0.412
0.177

©0.029

0.015

Cumulative

2

0.000
0.025
0.325

0.600
0.825
1.000

0.000
0.036
0.214
0.893
0.964
1.000

0.000
0.089
0.400
0.800
- 1.000

0.000
0.103
0.368
0.779
0.956
0.985
1.000



Table 4%4. cont.
- .

Assemblage

15Tr50

15Tr53

15Tr56

40Sw74

. Interval
0.10 ~'1.00
T 1.10 - 2.00
2.10 = 3.00
3.10 - 4.00
4,10 - 5.00
5.10 - 6.00
6.10 - 7.00
7.10 - 8.00
8.10 - 9.00
0.10 - 1.00°
1.10 - 2.00
2.10 - 3.00
3.10 - 4.00
0.10 - 1.00
-1.10 - 2.00
©2.10 - 3.00
3,10 - 4.00
4.10 = 5.00
5.10 = 6.00
6.10 - 7.00
7.10 - 8.00
8.10 - 9.00
0.10 - 1.00
1.10 - 2.00

17

325

&

0.000

g«{u
0.478.

0.261
0.000
0.000
0.000
0.000
0.044

0.000
0,000
0.600
0.400

0.000

10.200

0.400
0.200

10.000

0.000
0.000
0.000
0.200

0.008
0.143

Cumulative
P

0.000
0.217
0.696
0.957
0.957
0.957
0.957
0.957
1.000

0.000
0.000
- 0.600
1.000

0.000
0.200
0.600
0.800
0.800
0.800
0.800
0.800 °
1.000

0.008
0.151



3

Table 44, cont.

Assemblage - Interval ‘ ll\ p Cumulative
»
 40Sw74 2,10 - 3.00 45 0.378 0.529
3,10 - 4.00 37 " 0.311 0.840
4,10 .- 5.00 13 0.109 0.950
5.10 "= 6.00 3 0.025 ©0.975
6.10 - 7.00 .-'  0.000 0.975
~7.10 -7 8.00 - 0.000 0.975
{ 8,10 - 9.00 - 0.000 0.975
9.10 = 10.00 - 0.000 ©0.975
10.10 - 11.00 . - 0.000 0.975
11.10 - 12.00 - 0.000 . 0.975
12.10 - 13.00 2 0.017 0.992
13,10 - 14.00 1 0.008 -~ 1.000

A
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order that:tﬂe edge be buttressed to absorb stress induced by; | ‘
use. Critical ratios will have been determined by the nature of

the raW‘méterial,vthelnatdre of'the tasks, and,thé desfgn of the

tool system (inclﬁding method of haftiné). The foilowing'

S

analysis was undertaken with these qualifications 'in mind.

~

A visual comparison of the ogives: for bifaces in.each
assemblage underscores the Similaritie; and differences‘nOted‘in
the analysis of bifacial tﬁinning flaké lengths and blatform%_ 2 -
angles. Most of the assemblages from the Morrisroe site are ‘» IS
extremely similér to one another, with items distributed in the
same pfopo:tioné between ratios of 2.0 and 6.0. Morrisroe
‘Assemblages F and G differ somewhat, as both contain items with
maximum width:méximum tﬁickness ratios considerably greater than
6.0 In both cases, the extremely nar;ow values aré fepresénfed
by éﬁly one (Assemblage G) or two (Assemblage F) items. It
should also‘be.noted that both of these assemblages contain more

bifaces than other assemblages from the Morrisroe site. Sample

size, therefore, may contribute to the observed pattern.
¢ ’ . .\’

-~ -

The uppermost assemblages fromvfhg Morrisroe site, while
exhibiting distinctivgly;éﬁaped curves, exhibit a similafrrange
of values for the.maximuﬁvﬁidth:maximum thickness ratios. The
unique chape of these ogives is a result of the very small

“

numbers of bifaces occurring in‘these assemblages.

It will be recalled‘that the assemblages from the Trail site

and from 15Tr50 contained bifacial thinning flakes that were

328



hsmaller, on average;kthan those found in most of the Merrisroe
"assemblages. An exaﬁination of the ogives for the biface maximum
"width:maximum th1ckness ratlos from these sites add some support
to the apparent’ unlqueness of these assemblages 'In both(cases,
the curves extend past the 6.? limit reached by most of the
Morrisroe items,'HQwever, both ef these extensions result from
the preséqcegof'enly a single-item with a large ratiofvalue.
HThese extehsions'of the curves beyond a 1imit'reached‘by.other
assemblages do not,;therefore; indicate that the'assemblages
from the Trail sitezahd‘1STréO are significantly different from
the Morrisroe,site'assemblaqes:

The ogives.represehtinglthe maximum width:maximum thickness
| - ratio of'bifaces.ffom 15Tr53, 15Tr 56 and 40Sw74 are cons1derably
dlfferent from thogp for other assemblages The distinctive
forms representlng 15Tr53 -and 15Tr56 .are probably a result of
‘the small number of blfaces (n=5) in those assemblages. The
elongated section‘ofkthe'curve for 4OSw74 suggests that very
thin bitaces'were fouh& within this assemblage. However, the
area‘between ratios'bf;G.O ahe‘14.0 represents only 2.52 per:
cent (n=3). of thevassemblage. As with all other assemblages,vthe
Steepest part Qf the éurVe.(and hence,‘the majority of the

sample) lies between the 2.0 and 6.0 values.

P

. : ¢ TR .
Discussion. The analysis of the cumulative frequency curves

: . . . . . . &
~for biface maximum thickness:maximum width ratios does not
provide a means for distinguishing between the stages of biface

manufacturing activities reﬁresented.in each assemblage. All of
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ey ,‘-,5
‘ -
the curves are.extremeiy similar and indicate that ragio yalues
between 2.0 and 4.0 describe the majérity of specimens. A few
items in each case lie above or beléw théée values. The reasoh
for these similaritieé lies in the nature  of the collection of
bifaces. Table 44 summarizes the-humbers of bifaces in each
assemblage and identifies whether the “items were complete,
broken in manufactﬁre, or broken in use. (These items include
distal fragments and bifaces with long{tudinal fractures. The
sample is, therefore, larger than that used to compile the
ogives.) It is clear from an inspection of this table that the
vast majority of bifaces in each asseﬁblage was broken during
manufacture. The cumulative freqﬁency distribution of biface
maximum width:maximum thickness ratios may be a reflection;éf
this fracture pattern. That is, bifacesvwith a ratio between 2.0

and. 4.0 tend to break more easily as reduction continues. _

\
The predominance of broken bifaces in these assemblages

underscores an important source of bias in this analysis. Thé
i;ems which were recovered are primarily those which could not
successfully be reduced beyond a critical maximum width:maximum
thickness ratio. Bifaces which may have been reduced further
would represent more "finished" specimens and méy have been
conserved (or curated sensu Binford) for use and/or deposition
at locations not considered in this study. Thus, while the final
stages of'bifacé reduction may have taken place at a given site,
the finished product may not be present in the assemblaéé from

.that site. However, it is expected that the debitage will remain
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as evidence of these activities., ——

The small number of bifaces witﬁ maximgm width:maximum
thickness ratios smaller that 2.0 may be i@terpreted in two
ways. First, the -intial stages'of reduction may generally have
been uqdertaken at quarry localities. The resulting specimens
may alread§ have been shaped into crude bifaces with a
definitive makimum width:maximum thickness ra?ﬁo. If none of the
assemblageé 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 assemblagéi
the majority of bifaces appear to have been sucéessivelylreduced
beyond the early manufacturing stages. In either instance, the
collection of bifaces in each assemblage will exliibit an
underrepresentation of itéms with;low values for the maximum

width:maximum thickness ratio.

Chaptér Summary

This chapter examined aépeéts of each assemblage for evidénce of
differences in the staging of biface manufacturing trajectories.
Tﬁe data examined include: bifacial thinning flake lgngth;
striking platform angles on bifacial thinning flakes; and
maximum thickness:maiimum width ratios of bifaces. Theﬂrésults,
while somewhat cdntradictory, indicate that some of the
gssemblages differ in the stages of the manufacturing trajectory

which are present.
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The examinatibnuof bifacial thinhing flake lengths

2

démohstrated distinct differences betheen late Middle - Laﬁel
Archaic and Middle Arch;ic'assemblages. Morrisroe Assemblage A
and the assemblages from 15Tr50 and the Trail site are
distinguished by short flakes. Those from Morrisroe Assemblages
B to J have larger flakes, with-the ear}iér Assembi;gesf(H; J,
and I) exhibitidg theJlbngest average flake length. Furthermore, °

]

flakes from Morrisroe Assemblages B-J exhibit a greéter range of
lengths while those from 15Tr50 and-tHeVTrail site show-less_;
variation., Interestingly, the assemblages from 15Trb3, }STrSG
and 40Sw74 contained too few complete flakes for comparative
pu:poses. Based on these.results,‘it‘is suggested that the
asgemblages frém 15Tr50 and the Trail sité and Morrisrée
Assemblage A represent short reduction trajectoriés, probably
from thg final manufécnuring/reworking stages. The Morrisroe
Assemblages B to J contain refuée from longer‘trajeétories,
including early, middle and late stages of reduction. If the
‘near absence of complete bifécial thinning flakes from 15Tr53,
15Tr56 and 40Sw74 is indicative of the paucity of these-item; in
those assemblages, (and is not a sampling error) then these
sites were either not the loci of biface reduction or they
reflect very short trajectories encompassing only theJQery early 
reduction stages. These stages may have'produced debitage which

did not include bifacial thinning flakes.

. - . s .
This pattern was examined further in a coﬁparison of the

striking platform angle ¢6n bifacial thinning flakes. The pattern



thch emérged from fhis analysis was less clear. Although most
of the Middle ArchaiC“assemb;ages from the Morrisroe gite vere
found tg be,;imiiar; some ofkphe Late Archaic and late Middle
‘Afchaic assemblages appear;d different from other assemblages of
similar ages. In adda}ion,‘the earliest Morrisroe assemblages (I
‘and J) were more similar‘to late Middle and_Late Archaic samples
than thefrwere to other Middle Archaie assemﬁlages. The -
;inclusios 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 Assemblége A. The
analysis:of flake length had indicated that these assemblages
should represent opposité ends of the bifacefﬁanufaéturing

sequence; it was expected that the platform angle would be

significantly different.

°

A‘coﬁparisdn 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 1in which upper
St. Louis chert is the predominéné type of raw material. |
Assemblages in which:lower St. Louis/Salem chert prevails
exhibit more acute platform angles. This relationship may be
related to the form in which the material generally occurs
(nodular upper St. Louis; fabular lower St. Louis) or the
tractability of the chert. It is important to note that this
‘pattesn is weak, and the significant differences between

4
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Morr{i§pe Assemblage B, the assemblages from 15Tr53, and the

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 analysisﬂlRathe§7 all assemblages were found to be
extfemely similar. The small differences which did occur were
atfributed to vagaries in the dééa'due to small sample sizes.
The observed homogeneity was attributed to the sampling bias -
inherent 'in the nature of the data.‘As the vast majority of the
bifaces had been broken during manufacture, it was suggested
that the observed maximum width:maximum thickness ratio
represents a critical threshhold. Further reduction leads to
.matérial failure and the disposal of the broken items. When
subsequent thinning is successful, the item is conserved (or
chated) for use elsewhere. The assemblages examined in this
stﬁdy apparently represent'the disposal of unwanted items,

‘rather than the caching of useful goods. -

The virtual absence of bifaces indicative of the early
““reduction stages 1s also a problem. It may be that initial
'reduction was undertaken at specific guarry locations and that
items broken early in ﬁhe manufac£uring process were left at
those sites. The general absence of very large bifacial thinning
flakes SQbstantiates this suggestion. On the other hand, the
yéarly 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
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from quarry sites is necessary to determine the validity of
‘these interpretations.

¥

As a result of these,analyses it is concluded that the
technological organization fepre$ented in the Middle Archaic
assemblages 1is diffefent from that indicated by the late Miadle
- Late Archaic assemblages. The fcrmer are represented by lbng
biface reduction trajectories which include host stages of the
manufacturing process. In contrast, the later assemblages
exhibit short trajectories. The Trail site, 15Tr50 and Morrieroe
Assemblages A and B evince later stages of biface reduction.
Sites 40Sw74, 15Tc§3, and 15Tr56 have relatively few bifaciel
thinning flakes and may represent the e%glier phases of biface

.
manufacture.
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CHAPTER XI

SUMMARY AND DISCUSSION

This chapter summarizes the substantive aspects of this
dissertation, compares the results with other studies of Middle
and Late Arehaic mobility strgtegies in the mid-continent, and
outlines the wayé in whichﬁzizhents of the biophysical and
social environment may have affected the observed patterns of
ﬁobilfty. While it is difficult to isolate specific reasons for
changes in mobility strategies within the lower
Cumberland/Tennessee valley, the géneral pattern of change

suggests that these developments reflect a fundamental change in

Eastern Woodlands prehistory.

"Summary of Substantive Results

s

In Chapter 3\it was suggested that the analysis of
archaeological sites and assembiages may be profitablggwhenythe
environmental cdntex£ is;included as an important variable.
Eleménts of the environmeht are not evenly distributed in spéce
and time but, rather, occur, in patches. The distribution of
these patches, in turn, may vary with environmenta fluctuat;ons

(both long term and short term).

Biotic populations adapt to the patchy distribution of
resources with either a fine grained or a coarse grained
response, A fine grained response utilizes patches in the same

proportion in which they occur, while a coarse grained response

336



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 mdve easily from pné patch té the next. as
resources are depleted or become too “expensive" to exploit.‘
These movements may entail the frequent resettlement of the
entire residential group or they may involve thé‘dispatchihg (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 occupatiqn, distance betﬁeen site
locations and the size of the residential grouplare dependent , -
in part, on the patchiness of the_resources. When these
resources are moEé clumped, the group size and the length of
occupation may increase. A logistic mobility strategy includes é'
rélatively stable resideptial base supported by a network Of »y -
smaller, more specialized sites. Among these smaller sites’;ill
be base camps from which .the foraging group provisions itself
for short Aeriods of time while un@ertakrng rather specialized
procﬁrement activities. It is.important to note that the
- dichotomy between residential and logistic mobility strategies
has been made artificially distinct in this description. In

reality, groups are likely to vary along a cdhtinuum between the

extremes.
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A number of criteria may be usedkto separate sites formed
within a residential mobility strategy and those formed‘within a
logistic mobility Strategy. The sizg of the residehtial base,
while varying with the abundance of resources, wili genérally be
larger within a logistic ﬁobility strategy. Those formed within
a residential mobilit} strategy will be smaller and more
jdisperseduacross the lanéscape. While only fesidential bases
will be archaeologically visible within a residential mobiiity
strategy, a iogistic mobility sfrategy will include both
residential sites and smaller base camps. Biotic remains Qill
. vary among the three tybes of sites as the Qariety of exploitea
résoufces differ. In addition, the more.stable sites may be
expected to reflect a spatial ofganization as items are stored
in pits and refuse is allocated to special disposal areas.
Unfortunately, the sites considered in this study afford little
informatioﬁ regarding these criteria. Biotic preservation is .
negligible and the excavated portions do not represent an equal
sampling of each site. As a result, no information is avaiiable
regarding the use of various resources or the spatial
grganization withih 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
.occdpétion and.the size of the residential group. The effects of

%
tbese variables will be reflected in the structure of the

N
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. assemblage ;:é\iﬁ the technolgical organizapion. It has.been
suggested that as each of these variables increases (i.é,, mQré'
activitieé;'longer occupation; larger grodps) a wider variety of
lithic feduction activities will have been undertaken and the
structﬁre of the assemblaée wili appear more éomplex. |
Associations of artifacts which indicate specializeg‘aetivities
(suqﬂ as hunting or plant procéssing) areymofe likely to be
found gt sites which were occupiea as base camps by logistic
fbraging groups. In addition,‘the manufacture of ;elativgiyl
éomplex items such as haftea bifaces, would haveﬂbeen N
acEOmplished 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 debigage from these
sites. Finally,vit was suggested that as the range of the
foraging group increases, the vaéiety of lithic material from
distant sou?ces would also increase. Accordingly, the analysis
of the lithic assemblages focused on the yafieties of lithic
material present, the structure of the lithic éssemblage, and
the oféanization of the biface manufacturing trajeﬁtoriés.
The~analysi§ of lithic raw materials indicates that the
great majority of the material was derived from localvéources.
Assemblages from the Cumbefland River side of the uplands
éxhibited'greater proporfions of upper St. Louis and Ste.
Genevieve cherﬁs while those from the Tennessee River side had
. gggaﬁer;propoffions of lower St. Lquis/Salem types. Cther chert

P

varieties were of minor importance and it was found that most .
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assemblages contained varietiesitha; oupcfopped in very distant
parts of .the study area. ChertgAfrom outside of the‘study aréa
constituted a véry minor part of the assembiageSu It was also'
found that no chert type was procured‘for use as‘specifi; tool

forms. These results suggest an expedient use'of materials.

The analysis- of assemblage structures was undertaken through

a principal components analysis. Thglres%}pé suggest a éeneral
distinction between the Middle Archaic asseﬁblag;s from the
Morrisroe}site and all of the later assemblagés. The Middle‘
Archaic assemblages are characterized by a large amount of
debitage from all stages of lithic réduction and do not contain
any special aééociations of‘artifaﬁts. Groundstone and -
pecked-battered artifacts are relativély mdrq common in these
aésemblages, but thié may reflect the general raéity of these
items. The later assemblages geherally have fewer th?n average
items‘from 1i%hié reduction and a more féstricted range of flake

tools.

Three sites, 15Tr50, 40Sw74 and the Trail site,éhave an |
overabundance of hafted bifaces. In the case of 40Sw74 and the-
Trail site this may reflect a sampling‘erfor as these items
represent a surface collection fromvécross_the(entire surface of
the site. In the case of 15Tr50, this indicates that the site .
may have been occupied as a restricted range Of activities were
_undertaken. It is perplexing that the Trail site also exhibits a

very large association of items from all stages of lithic

reduction and a wide variety of flake tdols. This suggests a
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residential Stability similar to that indicated by‘the Middle
Archaic asSemblages: Similarly, some Middle Archaic assemblages
seem to indicate less stable occupetions than expected. These
exceptions reflect the adaptability of hunter-gatherer mobility
strategies and emphasize that the dichotomy betweenvlogistic'and

residential mobility is arbitrary.

The analysis of technological organization supports the
results of the analysis of technological structure. Focusing on
attributes of bifacial thinning flakes and of the bifaces
themselves, it was found that the Middle Archaic period
assehblages refleet longer manufacturing trajectories than the
later assemblages. This pattern is most evident whenﬁbifacial
th1nn1ng flake lengths were considered and was more weakly
expressed in the analysis of the other attrlbutes Nevertheless,
this does suggest that the later 51tes 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
these results, and as\a means of enderstending the apparent
change 1in mbbility strategies, comparisons will be made with
other Middle Archaic and Late Archaic assemblages elsewhere in
the mid-continent. These comparisons will indicate if the

perceived changes were a local phenomena or if they were more

widespread. If the results indicate a localized phenomena, then
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. 1,
" local causes must be found and the analytical procedure must be

reevaluated. If ‘similar changes are found to occur elsewhere,

3

then the procedure may be éccepted‘ﬁﬁa'more general Causes'bf
culture change musf be so@gh;. Ffve_stpdiés will be reviewed and«
compared with the lower Cumberland/Tennessee valley material.’
These include data from the Eva site, the ﬁfackanrth,site,

‘Modoc Rockshelter, the~Koster site, ana the Sal£ River Valley.
All but the Eva site are located norfﬁ‘of the Ohio River and lie
within, -or adjacent to, the praifie penhinsula.‘Consgqueﬁtly,
mia-Holoceneyclimatic fluctuations may have haa a'greéter~effect
on the eﬁvironment,than in the lower Cumberland/TenngsSée .
drainage. ‘

i

Eva site. ThélEva site was located adjacent to the Tennesiif
River 1in porthwestern~Tennesseeﬂ(Lewis and Lewis 1961).
Flooding, which followed the construction-pf‘the Kentucky Dém,
Has §ubmerged the site. The three components recognized at the
site include the Middle Archaic Eva component and later Ar;haic
Three Mile and Big Sandy componénts. Analysis of lithic andrbone
artifacts and faunal reﬁains indicated a distinct chénge'in the
nature of the 6¢cupation of the site. There appears to have been

a great reduction -in the intensity with which the site was

occupied, with much less animal bone occurring in the upper
strata. At the same time, there was an increase in fish remains
and in the amount of shellfish remains, Lewis and Lewis (1961:

20) suggested that a combination of human exploitation and

environmental change brought about by the Hypsithermal reduced -
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the availability of deer and forced.a greater reliance on

aguatic resources.

I3

Black Earth site. The Blackanrté\site is located .in Saline

.County, southern Illinois (Jefferies and Butler 19§L; Jefferies

1983). There, a distinct change was observed between an

intensive deposition of material and the accumulation of an
, ©s 1 _ , : ,
~ A
organic-rich midden deposit during the Middle Archaic and a less’

intense occupation during the subsequent periSds.'Jefferies'

(1983: 203-204) attributed the intense Middle Archaic occupation

to:

the unique complex of nearby aquatic habitats. As the
Hypsithermal effects hecame more widespread during this
period, reducing the rellablllty or availability of
‘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
localization of activities and population aggregation.

: =

Thus, environmental change is assumed to have been a paramount
causal factor in the perceived changes in the nature of the
: . ‘ .

occupation,

Mddochockshelter.'Modoc Rockshelter is a deep, sfratified
site in Randolph éounty,.west-centralvlllinois (Fowler 1959}
Styles et al. }981). Comparisons of artifacts from throughout
theideposits in i»ategjthat the Sature of the activitie§ at the
sitévchanged‘%onsiderably through time. During the Middle
Aréhaic, thé_totaL assemblage refiected a variety of

manufacturing and domestic‘activities and the faunal remJins

indicated that a variety of anﬁmals were procured. Fowler (1959:
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56) interpreted these patterns as indicative of a general

I3

habitation site. Following this period, from c. S,SOb bp to

4,000 bb, the faunal remains and artifact assemblage suggested

!

that the site was used as a spedialized hunting camp (Fowler
1959: 57). Fowler (1959: 57; 1957) noted that most Late Archaic
assemblages in western Kentucky and southern Illinois represent

specialized activity sites. This development was interpretted

FE
P

as.: ’ , . i gf"l"‘ﬁ
demonstrating that the seasonal cycle of exploitation o
environmental resources was fully developed by this
time, 3500 - 2000 B.C. (Fowler 1959: 57)

This development_was viewed as a part of the more genera% trend

towards Primary Forest Effeciency outlined by Caldwell (1958).

Koster site. The Koster site is situated in the lower

Illinois River valley, in east-central Illinois. Whﬁle numerous
reports have been provided by the‘research at this .site, those
which are most pertinent to this discussion are by'Hil% (1975),
Carlson (1979), Lurie (1982) and Brown and Vierra (1983). These
authors have all agreed.that there was a siénificant change in"
the nature of the occupations between the Middle Archaié and the
latér levels of the site. The Middle.Archaic levels are
représented by a greater depositon rate of cultural material, a_
more pronounced'spatial organization ofbthis material, and a
technological economy indicative of a very stable residential
base. Patterné in the later assemblages suggest much less
orqaﬁization and a reduced rate of artifact depostion, This -

change seems to represent a trend towards less intense
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occupatiohs during the later périods. Carlson (1979: 396-398)
suggested that the more intense Middle Archaic occupationé
reflected a'“pull“ ;f populations into river valley localities .
as the Hypsithermal resulted in an impoverished upland biota.
Bfown and Vierra (1983) disagreed with such a model, suggesting 
instead that socjal dynami¢s 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
changing\huntér*gatherer mobility strategies could be developed
and tested (O'Brien et al. 1982),. Eitensive analyses of
vegetation patterns and site distributions were interprettea
within the context of a model linking mobility strategies to
variétions in resource availability and distribution. The
resuits indicated that the Middle Archaic sites servéd.és
fesidéntiai camps within a residential mobility strategy. Site
distributions were restricted to areas aiong rive% valleys,
perhaps‘in response to narrowing ecological zones durﬁ?g the
Hypsithermal (Warren 1982: 365-366). Late Archaic - Woodland
periodssités retained this pattern, but also reflected the
developﬁent of more specialized-activity sites. This suggests a
pattern of -more stable residential bases maintained by logistic

task forces (Warren 1982: 366). '

In general, these studies confirm the changes in mobility
strategies suggested by the data from the lower

Cumberland/Tenneésee drainages. That is, there appears to have
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been a change from relatively stable residential bases during

£

the Middle Archaic';o mﬁch less. stable occupations during the
Late Archaic. The occurrence of this paﬁterﬁ across such a wide
area - indicates that it represents a substéntiai.change\in
prehistoric economies, settlement patterns and Subgistenée o

| systems;'It,alsd suggests that the underlying causes for fzgse
chanéeé are to be found in widespreéd social and biophysical
envifonmental developments ratier £han in variations in locel

.

"conditions. a : : .

]

Mobility Strategy Change in Western Kentucky: Possgble'Causes

S T | o /
‘In Chapter 3 a model was developed in which mobility strategies
were linked to the patchiness of the distribution of resources. ,
Itkwés suggested that if resources are clumped, they may be most <
effectively hagﬂfsted by relatiwely large groups. At the same
timé, clu&ped resources canvsupporﬁ lérger~ oups‘for_longef
3 periods and,’therefore, enable éﬁ incfeasg'in the groups gzze
and residéntial stability. Resources which are more dispersed
may impoég gréater,coﬁsfraints on the size of the g;raging

group. The changes in resource distribution which accompanied’

the changes in mobility strategies remain to be demonstrated.
. .

Paleoenvironmental Ez}dencevfrom the mid-continent indicate
a signi‘icaﬁt drying -trend throughout the mid-Holocene. This
Hypsithermél coincides, approximately, with the Middle‘Archaic
period. In many areas of the Midwest, this climatic episcde

CE», seems to have been accompanied by a general expansion of

~
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grésslands and a contraction of grboreai specieé to afeés within
the river va}leys. The effec£ was a compaction of a number of
biotic @ssociations within rélatively-small distances. Within a
given afea,.the environment became more patchy and the
:distribution of resources were spatially clumped. As a resulthi

residential bases may have been maintained for longer periods

-and may have éupported larger numbers of people. This result \\\

A
o

follows for two reasons. First, thefrange of exploitable

El

resources near sites in the river valleys was increased. Second,

- N
v

logistic task groups would have had to journey relatively short
distances to egploitvnew patches of resources. As a result, the

need to move a residential base wqould have occurred with less

frequency. -

Followihg'the Hypsithermal, the boreal elements apparentlyl
expanded beyond the river valleys,ﬂéiigpugh no£ as. far as their

[]
previous range. As a result, patches of ‘distinct resource h
association woyld have been further apart. Seasonal exploitation
fpé????:;\and the consumption of resodurces near residential sites .
would have r@éuiréd more frequent moveg of the residential |
- bases. Logis@ic groups wouid'havé had td trévelvgreater
distances beforé encountering new resource patches. Evidence
indic;tes that populafion growth during this period may have
limited the area a%éilable for exploitation by any one’ group

(cf. Walthall 1980).

The effects of the Hypsithermal on the biota of western
Ken%dcky_afe much less clear: Both the Cumberland and the

)
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Tennessee rivers drain from southern areas. Consequently, their

water levels may have been largely unaffected by the

o

mid-Holocene drying‘frend. 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

-
contraction of arboreal species to areas near the river valleys.
With the return of more moist conditions, these biota may ?née
more have expanded. A changing pattern of mobility strategies

similar «to those observed in other areas may have resulted.

This "envifonmental modei"‘of mobility strategy change seems
to account reasonably well for the observed changes in .the
erchaeological record. However, it serves as a prime-mover model
and therefore ignores the interrelationship of other:va;iables
such as populetion growth and technological:changef-A medel
developed by Harris. (1977) iliustrates how a variety of factors
may interact to affect changes in mobility strategies. He neted
that a change from logistic to residential mobility may be
accompanied by an increaee in the population growth rate as
males and females spend more time together. Increased
pepulaxion, in turn, may limit the siie of terfitoriee available
for exploitation. This may lead to the exploitatioh of types of
resources previously considered undesirable or "second-line".
The initial change from logistic to residential mebility

strategies, however, remains linked to environmental change.

So far in this dissertation the economies of the Middle and

Late Archaic periods have been discussed as though they were’
! -
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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 1985; Crawford and Chomkok1981; Watson
and Marquardt 1383); Extensive exchange\networké ;lsq became
estébliéhed during the Late Archaic and cultural interaction
%pégars to have become more complex (Bender 1984; Walthall et
él. 1982). It is interesting that while the Tennesse River may
have béen a méjor conduitvthrough‘ﬁhich galena and copper were
passed (Walthall et al. 1982), sites along these rivers do not
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 cﬁéngesfin the environmental conditions. 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

poséible}
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Appendix C. Chert types identified in this study (from Gatus 1979).

Type

N Continental Deposits

Claytoh/McNairy

.

Kinkaid

-Degonia

— o
' x\ - .//
Tuscaloosa ="

<

Description

. Usually found as desilicified pebbles,
cobbles and boulders which exhibit a
patina indicative of water transport.
Almost all are brownish-orange on the
exterior. Freshly fractured surfaces
‘exhibit a porous texture, with colours
ranging from white to light yellowish-
brown to grey. In many instances the
colours and fossils resemble those of
the St. Louis, Warsaw and Fort Payne

_cherts., E

These units are classified together = .
locally. The chert occurs as small
pebbles and may have been of little
lmportance to prehistoric knappers.
F] ‘ N
A redeposited chert without water-
induced patination. Most field
specimens are cobble or boulder size
and are well rounded. O0ld surfaces
range in colour from off-white to light
reddish-brown to light medium brown.
Fresh fractures reveal coarse interiors
that are usually white. Mineral
" inclusjons are—far more common than
fossils. \ -
Occurs in nodular and lenticular form.
Colour of fresh fractures is medium to
dark blue grey and brownish-grey near
thegcortex. This chert is semi-vitreous.
aazgiighly fossiliferous with crinoid
stefis making up c. 50 per cent of the
~observed fossil content.
This chert is usually bedded and
weathers to angular fragments. The
outer surface is usually white or light
yellowish-white. Fresh fractures
reveal a bluish-white, transluscent
material and, less frequently, a blue
green colour. Cortical flakes may have
a light brown hue. Small angular, cubic
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Clore

"

Menard

Vienna

Renault

Ste. Genevieve/Fredonia

Yo e

W

e

Description

cavities pervade all samples. Macro-
fossils were not observed in any of .the
sample¥: G :

Light brown on weathered surfaces and
has a yellowish-brown to orangish-
brown cortical area up to 5 cm thick.
Fresh fractures reveal a translucent
brwnish-grey, semivitreous surface. -
Costical flakes appear mottled due to
diffeerential weathering. No macrofossils
were observed. ‘

Varies from black to dark grey to light
grey and occurs as irregulat nodules
and bedded nodules. 0ld fractures are

brownish-blue, while fresh ones are

light grey to blue grey and semivitreous.
Neither minerals nor macrofossils-were
observed.

Cortical area, which is up to 5 cm thick,
is very fossiliferouws, containing mostly
crinoid stems. Both the cortical area

and the internal fracture planes reveal

a relatively moderate to high iron content.
Much of the chert is coarse, but some is .~
relatively fine-grained, giving it a
waxy lustre. The coarser material is
brownish-grey; the fine-grained portion
1s brownish-blue.

Field 'specimens occur as irregular
nodules or lenses. Exterior surfaces
are light grey. Fresh fractures are
mottled light greyish-brown. This chert
is translucent -in -areas of lighter
colour. Crinoid stems and mineral

. inclusions are common.

Collected specimens come from, only one
locale, the Cox site (LCAP site 53).

Chert extracted from exposed rock occurred
as nodules, lenses and beds and ahd a
white to grey cortex. Internal colour
variations range from medium browm to
brownish-blue and grey blue., . Light blue

384 S
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Type

Glen Dean

upper St. Louis

" lower St. Louis/Salem

Warsaw

Description

inclusions, observed most commonly

near large crystal formatioms, tended

to turn white in cortical areas. Samples

were both fine~grained and medium~grained.
. 3

Chert from this unit is rare. It occurs

in blocky fragments which are white,

yellowish~brown and dark brown in

colour,:

Most available samples are nodular or
angular chunks. All specimens occurred
in résiduum. Colours range from a medium
blue to light brown to olive to light’
grey and medium grey. Bluer examples
develop light to medium brown cortical
areas which, when completely desilicified,
turn grey and finally white. The grey
and olive chert develop grey to white
cortices. Fine grained, semivitreous
blue samples contain few macrofogsils or
mineral ‘inclusions as does the medium
grained olive mateerial. .The brown and
grey varieties tend, to contain more
fossils. Blue and brown varieties tend

to be translucent. The grey and olive
chert, which is generally medium to coarse
grained, tend towards opacity. 01d
fractures frequently.red due to a high
iron content. ' )

These geological formations have been
mapped together n the study area.

The cherts occur in a number of varieties.
one is a semivitreous deep blue grey to
black grey with light blue mottling.
Another variety tends to be deep to medium
brown and contains light and dark

inclusions which commonly form discontinuous

laminae. The texture is earthy. 1In

most respects this is similar to the Dover
chert of Tenmessee. Other varieties

are speckled or semivitreous. -

This chert is more common to the areas

near the rivers. Most collected samples
were characterized by the presence of large
numbers of fossils. Blue-grey is the
most common colour, although greys and
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Type ‘ Description

and browns have also been observed,
Several examples revealed concentric
ring designs. Lustre varies from-earthy
to semi-vitreous and grain ranges from
very fine to coarse,

Fort Payme ’ Field specimens range from light and
medium grey to tan and light pink and
to charcoal black. The light to medium
grey chert bears few fossil or mineral
inclusions. Some lamina*ions —
resembling tree rings were noted.
Specimens range from fine to medium
grained in texture.

Camden/Jeffersonville Field observations indicated that chert

: from these units occur as pebbles,
cobbles and boulders. The cortex has
the texture of sandpaper and is very
porous and permable, It weathers
light.grey to orangish-brown. Large
fossils, expecially brachiopods, are
common., Freshly fractured surfaces
range in colour from white to yellowish-
white to brownish-white to tan.

Caseyville/Lusk ' ~ Chert from this unit occuws only as

sparse angular fragments of pebble
size which are cemented into a conglomerate.
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