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By
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Archaic shell middens are conspicuous features of the landscape in many
riverine settings in the Eastern Woodlands of North America. These sites are
remarkable, because they represent a shift from a previously mobile hunter-gatherer
adaptation to increasing sedentism and social complexity. There are two predominant
models explaining this shift in adaptation: subsistence intensification (cf. Dye 1996;
Janzen 1971, 1977; McBride 2000) or mortuary/ceremonial elaboration (cf. Bender
1978; Claassen 1996; Crothers 1999; Marquardt 1985; Marquardt and Watson 1983).
These models unnecessarily dichotomize the economic and social aspects of society.
Alternatively, examining shell mounds in terms of the landscape in which they are
situated provides a more complete picture of historic, social, and environmental
contexts contributing to this cultural change.

As a case study, Shell Mound Archaic sites of the Falls of the Ohio region are
examined from a landscape perspective. Existing archaeological and environmental
data were collected and studied within a Geographic Information System (GIS)
platform in order to model and reconstruct Shell Mound Archaic landscape contexts.
A variety of GIS spatial analyses and spatial statistics techniques are used, including:
linear distance modeling, cost-distance and corridor modeling, and nearest neighbor
analysis. The results of this study suggest that shell mound locales are not randomly
placed on the landscape, but represent complex relationships in both economic and

social realms of the Archaic life.
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CHAPTER 1
INTRODUCTION
“The large concentrations of shells on the river banks, mingled with other forms of debris
of an Indian occupation site, commonly called shell mounds, are outstanding features of

the river terrain” (Webb 1946:115).

WHAT IS INTERESTING ABOUT THE SHELL MOUND ARCHAIC?

A recent special issue of the SAA Archaeological Record (cf. Sassaman 2008)
draws attention to the fact that many aspects of prehistoric social complexity observed in
the United States originated amongst Archaic hunter-gatherers. Throughout the
midcontinent, intensification of long-distance trade networks, mortuary .elaboration,
subsistence specialization, and increased sedentism can be recognized as early as thq
Middle Archaic period (Phillips and Brown 1983; Price and Brown 1985; Sassaman
2008). These trends are particularly notable in some portions of the rich riverine
environments of the Midwest and Southeast, where archaeologists find a variety of
Archaic period sites and artifacts that they define as the Shell Mound Archaic (SMA)
tradition. Shell mound sites are conspicuous features of the river valleys in the
midcontinent. Because of their prominence on the landscape, shell mounds have been the
subject of scholarly archaeological inquiry for nearly a hundred years (eg. Moore 1916).

Webb’s (1946) work in the Green River valley defined the SMA tradition based
on the presence of a number of characteristics at Archaic sites: middens of freshwater
mussel shell, Middle and Late Archaic side-notched and stemmed hafted bifaces,

bannerstones and atlatl hooks, bone pins and awls, charred nut remains and nut-



processing tools, various exotic trade items such as copper and marine shell, and human
and canine burials. Since Webb’s definition of the tradition, SMA research has focused
on refining our understanding of many of these variables, such as the age of deposits
(Janzen 1977), duration and intensity of site use (Hensley 1994; McBride 2000), the
characteristics of the burial population, mortuary practices used, population
demographics (cf. Buikstra and Charles 1999; Charles and Buikstra 1983; Rothschild
1979), faunal and botanical remains (Crawford 1982, 2005; Marquardt and Watson 1983;
Styles 1986), composition and depositional history of the middens deposits (Stein 1980,
1992), artifact assemblage and exotic raw materials (Claassen 1996; McBride 2000;
Webb 1946), and even the various species of mollusks present in midden deposits
(Claassen 1986; Morey and Crothers 1998; Parmalee and Klippel 1974; Styles 1986).

Given the nature of SMA deposits, archaeologists infer that these sites represent
the beginning of a shift in hunter-gatherer behavior towards practices that include
subsistence intensification, increased sedentism, exchange, and mortuary elaboration
(Marquardt and Watson 2005a). These changes are considered part of a larger, long-term
trend towards increasing social and economic complexity in the Eastern Woodlands
(Sassaman 2008). Furthermore, these “new’ adaptations appear related to a shift toward
an approach that includes logistical mobility in a collector strategy (cf. Binford 1980).
The underlying assumption is that SMA sites are positioned on the landscape in order to
maximize hunter-gatherer access to seasonally abundant and diverse resources (cf. Janzen
1977).

If this assumption is true, the relationship between economic intensification and

social elaboration can be explained in terms of developing systems of exchange and



social interaction among hunter-gatherer groups as they negotiate and maintain resource
accessibility (e.g. Bender 1985; Bettinger 1991; Buikstra and Charles 1999; Crothers
1999). Thus, some archaeologists (cf. Crothers 1999; Marquardt and Watson 2005a)
consider that SMA sites are key to 1) understanding how cultures transition from
relatively mobile and non-hierarchical hunter-gatherers to so-called “complex” hunter-
gatherers (Price and Brown 1985; Sassaman 2008); and 2) understanding the relationship
between economic intensification and social elaboration in middle-range societies

(Bender 1985; Buikstra and Charles 1999; Kelly 1995).

UNRESOLVED PROBLEMS IN SMA ARCHAEOLOGY

There are currently two unresolved problems in SMA archaeology. First, shell
midden sites actually exhibit far more variability than commonly assumed, which makes
it difficult to elucidate their economic and social functions within Archaic lifeways. In
practice, nearly any Archaic site that has significant deposits of freshwater mollusk
remains is classified as a SMA site. Such a broad definition means that *“shell mounds”
are often quite diverse in terms of their content, size, structure, and chronology. In fact,
shell mounds exist along a continuum ranging from small, unstratified middens with
predominately subsistence-related refuse to large, stratified sites with multiple burials,
cultural features, and exotic trade goods.

There is currently no coherent explanation of the role of shell mounds within the
Archaic settlement-subsistence patterns of the midcontinent. Shell mounds have been
interpreted as: 1) residential base camps (cf. Janzen 1977; Webb 1946), 2) extraction sites

(cf. Granger 1988), and alternatively, 3) ritual or community activity sites (cf. Claassen



1996). These three functional explanations reflect the variability in the nature of shell
mound cultural deposits and the diverse interpretations of this variability. Each
interpretation has very different implications for our understanding of the Middle to Late
Archaic transition from “simple” to increasingly “complex” hunter-gatherers.

If shell mounds represent residential base camps, then this raises the question of
whether they were used year-round or seasonally. The degree of sedentism is significant,
because reduced mobility is one aspect of the seemingly complex array of new behaviors
that emerges during the Middle to Late Archaic (cf. Brown and Vierra 1983; Charles and
Buikstra 1983; Jefferies 1996b; Marquardt 1985; Price and Brown 1985). As extraction
sites, shell mounds appear to represent a more mundane aspects of Archaic subsistence
strategies. However, subsistence intensification, the advent of shellfishing, and the
relationship of these behaviors to Hypsithermal environmental change are also significant
questions in hunter-gatherer studies in North America (Claassen 1986; Morey and
Crothers 1998; Parmalee and Klippel 1974; Styles 1986). Lastly, if shell mounds are
interpreted as the result of feasting, community gatherings, and mortuary activities, then
these activities represent a significant shift in behavior and worldview during the Middle
to Late Archaic periods (cf. Charles and Buikstra 1983; Claassen 1996; Crothers 1999).

A second and interrelated problem is that previous SMA research traditionally
focused on the scale of the site, dealing primarily with the observed characteristics of
midden deposits. None of the previous research on the SMA tradition has taken a spatial
perspective or examined site location as an expression of hunter-gatherer decision-
making within a region. Previous research on SMA sites simply assumes that the

Archaic hunter-gatherers employed a “positioning” strategy in which the location of sites



in the landscape is specifically related to the role or function of SMA sites (i.e. base
camps, extraction locales, or centers of social activity). However, no one has really
tested this assumption.

It is possible to consider SMA sites within their landscape contexts because
economic strategies and social organization both affect people’s use of the landscape.
Crothers (1999) proposed an evolutionary model for SMA sites in the Green River valley,
which argued that shell mounds began as extraction sites and eventually some locales
gained both economic and social importance. These sites later became base camps and/or
centers for exchange and ritual (1999). If this is the case, then it should be possible to
examine the landscape context in which SMA sites become something more than
extraction sites and gain social importance within the SMA worldview. Thus, the above
problems can be overcome by examining SMA sites from a regional landscape
perspective. The focus of this research is on developing and implementing a method to
test whether SMA sites are in fact “positioned” within the landscape to access and

control key resource patches.

EXPECTATIONS FOR HUNTER-GATHERER BEHAVIOR

This dissertation examines how SMA hunter-gatherers utilize the landscape as
part of their economic and social strategies. In this research I look at the relationship
between landscape features and archaeological site locations to reconstruct the land use
decisions made by Middle to Late Archaic peoples. Ethnographic data on hunter-
gatherers provide some baseline expectations for how Archaic foragers may have chosen

locales for extraction, base camps, or social centers (cf. Binford 1980, 2001; Bettinger



1991; Kelly 1995). For example, if shell mounds are interpreted primarily as extraction
locales, where people came seasonally or periodically to collect and process mollusks and
other freshwater resources, then we might expect that their landscape contexts should
conform to the following general expectations for extractive camps (cf. Binford 1980):

1) Access to one seasonally available and extremely abundant resource

2) Frequent residential moves in a seasonal round

3) Limited visibility of site and less cultural deposits

On the other hand, if we interpret Archaic shell mounds as primarily functioning
as base camps or social centers where people gather to coordinate their activities, to
obtain and process a variety of resources, or even to monitor and control access to key
resource zones (cf. Binford 1980, 2001; Bettinger 1991; Kelly 1995), then we expect that
their landscape contexts will exhibit different characteristics. According to these ideas,
we might then expect to see:

1) Access to multiple resource zones or points of interest within a daily foraging

area (e.g. physiographic zones, water features, and chert sources)

2) High resource abundance (although resources may be seasonal)

3) Reduced mobility and fewer residential moves per year

4) Limited competition from other groups of hunter-gatherers

5) Evidence for “marking” and maintaining territories
These two different strategies considered here are heuristic devises, that is, generalized
land use strategies that likely form the boundary conditions of a complex range of
variables. It is highly unlikely that study of the landscape of SMA sites will show that
Archaic hunter-gatherers adhered exactly to one or the other of these idealized scenarios.
Rather, these expectations are presented as generalized or idealized models based on
ethnographic evidence of hunter-gatherer land-use under modern environmental and

social conditions. Archaic hunter-gatherers will likely exhibit a unique combination of

these strategies due to temporal and spatial variation in factors such as climate, resources,



technology, social organization, and politics. However, these models help focus attention
on which variables might best help us understand Archaic people’s use of the landscape,
and gives us a perspective to evaluate the significance and meaning of the archaeological
data. Each of these idealized expectations can be evaluated by reconstructing the spatial
configuration of SMA sites in their landscape setting, and by specifying the role of these

variables in the overall subsistence and settlement system.

RESEARCH QUESTIONS AND SMA EXPECTATIONS

This research is comprised of several stages of analysis. First, the location of
shell mounds and their local environmental contexts is reconstructed. The general
question guiding this stage of the research is what are the landscape characteristics at
shell mound locales? The goal of this stage of the research is to reconstruct the
environmental contexts of SMA sites. Based on the ethnographic data (Bettinger 1991;
Binford 2001; Kelly 1995), I expect that Middle to Late Archaic peoples are selecting
locations for SMA sites based on proximity to multiple ecological or physiographic
zones, geologic units containing lithic resources for tool manufacturing, and highly
productive riverine, wetland, or spring settings. I will test this expectation by
reconstructing the environmental conditions at and surrounding SMA sites and by
looking for patterning within these contexts.

Second, I will examine how resources and other SMA sites are accessible from
each other. This aspect of the research is focused on the broad question what is the
relationship of SMA sites with other features of the landscape and how are they

accessible? If, as argued above, the accessibility of different locales represents a critical



variable for hunter-gatherer decision-making, then I expect that SMA sites will occur in
areas with high access to resources needed for food collection and production of tool
technologies. Because SMA sites are one component of a broader settlement territory, I
also anticipate that SMA sites will be accessible to each other. I will test these general
expectations using several measures of accessibility, including: site-catchments, cost
pathways, and cost corridors. The accessibility portion of this research goes beyond
reconstructing static environmental contexts to modeling how people moved in the
landscape. Specifically, the goal is to develop a strategy for simulating hunter-gatherer
movement and land use patterns within the reconstructed landscape.

In the course of modeling these land use patterns, I also address a methodological
question, what is the most productive and efficient resolution of analysis when modeling
hunter-gatherer movement? 1 modeled cost-weighted pathways and corridors between
SMA sites at two different levels of resolution. This methodological issue also yielded
information that contributes to a more nuanced understanding of the role of data
resolution in computer-aided modeling of human settlement and land use behavior.

Reconstructing the past SMA landscape will be accomplished through a
combination of exploratory analysis, modeling, and spatial statistics. The majority of this
research is conducted in a Geographic Information Science (GIS) platform. As an
analytical tool, GIS allows hypothetical spatial reconstruction of SMA sites in their
environmental and cultural contexts. Another asset of conducting analysis with GIS is
that it is possible to shift between scales of inquiry. Therefore, GIS allows both local-

level and regional-level contexts of SMA sites to be examined.



MODELS OF LAND USE AND ACCESSIBILITY

Modeling of hunter-gatherer land use during the Shell Mound Archaic necessarily
involves evaluation of the natural, as well as social features of the landscape. The
variables of site spatial location vis-a-vis other sites and in relationship to natural features
are therefore of paramount importance. These variables allow us to model land use and
accessibility, the local contexts of SMA sites, their surroundings, and the ease in which
people can move through a given terrain. The model that I develop here focuses on
addressing these general variables in greater detail. Specifically, this research uses
several modeling techniques to explore the following six questions.

#1 — Are there common spatial characteristics shared by SMA site locales? This
issue is important because there is a direct relationship between the function of SMA sites
and their placement on the landscape. The immediate environmental context of SMA
sites was reconstructed and the accessibility of resources was evaluated with site-
catchments. From these contexts, it appears that SMA sites conform to the expectations
for residential base camps, not extraction locales. That is, most SMA sites have access to
multiple ecological zones and abundant resources.

#2 — Is there a better way to model accessibility to resources and other sites on the
landscape than catchment analysis? In this research I model accessibility with site-
catchment analysis (cf. Vita-Finzi and Higgs 1970) and cost-weighted corridors.
Archaeologists often use catchment analysis to quantify the resources within site use-
areas (Kelly 1995). Cost-weighted modeling is a relatively new method in archaeology
for reconstructing accessibility that is based on the relative costs of moving through a

landscape (cf. Kantner 1996; White 2007). The advantage of this type of modeling is that



it provides a more realistic picture of hypothetical human movement patterns. I expected
that site-catchments would be simplistic, when compared to cost-weighted models. The
results of this research determined that site-catchment analysis is suitable for monitoring
static ecological conditions, but falls short of quantifying human features of the landscape
— e.g. other SMA sites.

#3 — What is the spatial relationship of shell mound sites to each other? Are they
highly accessible to one another? SMA sites are expected to be accessible to each other
because each site is one component of a seasonal or annual round. Inter-site accessibility
and mobility was examined through a combination of catchment analysis, cost-weighted
corridor and pathway modeling, and cluster analysis. Catchment analysis and cost-
weighted corridors determined that multiple SMA sites generally fall within a daily
foraging area. This result caused me to explore the patterning of SMA sites in more
detail through Kernel Density Estimation and Nearest Neighbor clustering algorithms.
These techniques determined that SMA sites are clustered at different geographic scales.
Shell mounds appear to cluster at distances of 2.5 km, 6 km, and 17.5 km. Differences in
the scale of clusters may be due to both ecological and social variables. For example,
because mollusk reproductive patterns require time for populations to rebound, SMA
peoples would have had to frequently vary where they extracted these resources. This
may account for the small-scale clusters.

#4 — How do the SMA site clusters differ from one another? Understanding the
similarities and differences between site clusters can help inform interpretations of why
clustering occurs. Site clusters were examined statistically to compare their relative

accessibility to ecological resources and other SMA sites. Large-scale clusters appear
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related to regional differences in landscape configuration. The temporal range of sites
within clusters was also examined in order to determine whether clusters were used
similarly over the entire duration of the SMA tradition. At both the large- and small-
scales, clusters appear to be utilized throughout the Middle and Late Archaic periods,
spanning the SMA tradition. The presence of sites that include multiple SMA
components in each cluster indicates that some locales were significant to the SMA
peoples. Perhaps these sites attained socio-political importance, as predicted by
Crother’s (1999) evolutionary model.

#5 — Can pathways between SMA sites predict probable locations of non-shell
mound Middle-Late Archaic sites? Cost-weighted pathways are an indicator of ease of
access. Therefore, locations where predicted pathways often intersect or converge should
represent areas of intense use by SMA peoples. I used the locatidns of cost-weighted
pathways to develop a predictive model of other Middle to Late Archaic sites that
comprise the SMA landscape. This issue has significant ramifications, because Middle to
Late Archaic settlement patterns in the uplands are poorly examined and understood in
many areas of the mid-continent. I expect that areas of heavy travel should be associated
with other components of the Middle to Late Archaic settlement landscape. I tested the
model in a limited fashion and found that sites frequently occur where pathways predict
heavy travel.

#6 — Does more detail (higher resolution) in the modeling universe make any
difference in monitoring accessibility determined through cost-weighted modeling?
Pathway and corridor modeling was conducted at two spatial resolutions: 10 m and 90 m.

I expected that resolution would have a significant impact on the accuracy of hypothetical
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models. However, there was no significant difference between the results of the 10 m
and 90 m models. This finding is significant, because it indicates that high-resolution
models are not always worth the extra time and effort.

#71 — How does the modeling algorithm affect the outcome of least-cost pathways
and corridors? This question explores the methodological issue of whether model
algorithms will influence the hypothetical pathways and corridors developed.
Specifically, I will compare Waldo Tobler’s hiking function (Tobler 1991) with the built-
in least-cost algorithm in ArcGIS. The results of this analysis indicate that different
model algorithm produce different outcomes. This serves as a caution to archaeologist
using these methods and suggests that researchers should use an exploratory technique to

determine which algorithm is best suited for their landscape and archaeological culture.

THE CASE STUDY

The Shell Mound Archaic (SMA) sites of the central Ohio River valley are the
particular case study for this research. The Falls of the Ohio River region is situated
approximately 120 miles upriver from the confluence of the Green and Ohio Rivers
(Figure 1.1). The Falls region is ideal for this study because a large database of existing
archaeological site data is available. Of the more than 800 documented Archaic sites
(Burdin 1998), a total of twenty-nine are SMA sites (Figure 1.2). Falls region shell
mounds date between cal 7173 to 5036 BP, roughly corresponding to the Old Clarksville,
French Lick, and Lone Hill phases of the Middle and Late Archaic periods, as defined by

Granger (1988), and Munson and Cook (1980). Falls shell mound sites display the same
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Figure 1.1. Map of the United States midcontinent showing the proximity of the
Ohio Falls and Green River Shell Mound Archaic regions.



Figure 1.2. Photograph of a portion of the Breeden Shell Midden (12-Hr-11)
exposed in the eroding riverbank in Harrison County, Indiana. Photograph
taken by the author in June 1999 (In color).

degree of variation seen elsewhere in the

they range from large stratified
mounds to small shell lenses within rock and earth middens.

Unfortunately, few archaeological excavations have been conducted at the Falls
SMA sites. The SMA dataset acquired for the Falls region has remained unexamined up
to this point because most sites were not excavated by professionals, some sites have
been destroyed, and the site-level data available is highly variable. However, the
methods used in this research can overcome these difficulties to conduct meaningful

analysis on the spatial attributes of existing site records.



ORGANIZATION OF DISSERTATION

This dissertation research is presented in the following chapters. In Chapter 2, I
provide historical background on SMA archaeology, with an emphasis on the Green
River Valley. This discussion places the current research within context and provides a
rationale for the alternative research strategy employed in this dissertation. Chapter 3
presents the research paradigm of landscape archaeology, where I review research themes
in landscape archaeology and describe how my research benefits from this perspective. I
also discuss the interface between landscape theory and GIS methodologies.

Chapters 4 through 6 introduce the research area. Specifically, the physiography
(Chapter 4), geoarchaeology (Chapter S), and Archaic Period research (Chapter 6) of the
Falls region are presented. Together, these chapters paint a picture of the Ohio Falls
landscape. Chapter 4 describes the development of the Ohio River in the Falls region, as
well as the diverse physiographic zones that comprise this region. Chapter 5 provides a
discussion of geoarchaeological research in the Falls region and how this has contributed
to our understanding of site bias in the study region. Chapter 6 is an overview of Archaic
period research and cultural phases in the Ohio Falls region. In chapter 6, I also discuss
the available data from excavated SMA sites in the study area, including the temporal
ranges of sites.

In Chapter 7 I review the methodological strategies used in this research. 1
discuss how the archaeological and environmental databases were created, as well as the
methods for 1) recreating site contexts, and 2) modeling movement in the SMA
landscape. Chapter 8 is a discussion of the results of questions 1 through 4, including

site-level reconstructions, catchment analysis, and linear distance studies. As
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foreshadowed above, the resu'lts of this research determine that SMA sites are not
randomly placed on the landscape, but represent a positioning strategy that suggests at
least some SMA sites became base camps with significance in the social lives of Archaic
peoples. Chapter 9 discusses the results of questions S through 7, concerning the cost-
Weighted pathway and corridor modeling. I also compare and contrast cost-weighted
models conducted using different spatial resolutions and modeling algorithms. In
Chapter 10 I summarize the results of each of the research questions, as well as the

contributions of my research and some future research directions.
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CHAPTER 2

HISTORICAL SKETCH OF SMA RESEARCH IN THE
GREEN RIVER VALLEY

“The Green River Shell Mound Archaic (SMA) is like a precious and hallowed old
scripture — a multi-authored text that lends itself to multiple interpretations” (Marquardt

and Watson 2005b:629).

INTRODUCTION

The Shell Mound Archaic (SMA) tradition of the North American mid-continent
covers a large area from the Mississippi valley, east to the central Ohio Valley and from
the southern Great Lakes, south to the Tennessee valley (Figure 2.1). Ever since shell
mounds were first noted in the major river valleys of the mid-continent, they have been
considered unusual archaeological features and indicative of significant cultural changes
(cf. Moore 1916). This chapter discusses the development of SMA research, with a
special focus on the Green River Valley “heartland” of western Kentucky. As the above
quotation from Marquardt and Watson (2005b) indicates, SMA sites in the Green River
valley are intensively studied, yet there is little consensus. The historical development of
Green River SMA archaeology has profoundly affected archaeological interpretations of
the SMA phenomenon throughout the Eastern Woodlands, including my research area.
This chapter is meant to provide a brief background to contextualize this research in the
Ohio River valley and is by no means an exhaustive discussion of the Green River SMA.
Additional detailed summaries of SMA research in the Green River valley can be found

in Crothers (1999), Hensley (1994), McBride (2000), and Watson and Marquardt (2005).
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Figure 2.1. Map showing the distribution of riverine SMA sites in the United States
midcontinent.



I will also discuss the difficulties associated with interpreting the variability observed in
SMA sites and critique previous models. In particular, previous researchers do not
account for the variability observed in SMA sites. This oversight is one argument for
developing an alternative perspective for studying the SMA based in landscape

aréhaeo]ogy.

SMA RESEARCH IN THE GREEN RIVER “HEARTLAND”

The most thoroughly studied regional expression of Archaic shell mounding is the
Green River valley in western Kentucky (Figure 2.2). Consequently, reviewing the
history of investigations in this region contextualize the current status of SMA research.
The Green River was the focus of intensive SMA investigations due to the early
exploration of shell mounds (cf. Funkhouser and Webb 1932; Moore 1916) and the high
density of these sites in the middle Green River valley (Crothers 1999).

The first excavation of the Green River SMA sites was conducted by C. B. Moore
in 1915 (McBride 2000; Moore 1916). He examined five Archaic shell midden sites, but
conducted the most extensive excavations at Indian Knoll (15-Oh-2). During nine weeks
of investigation at Indian Knoll, 298 burials were excavated. Nearly half (n=148) of the
burials included grave goods (Moore 1916: 445). One of Moore’s significant
contributions was the documentation of these burials and the contexts of their associated
cultural materials. Moore described the type of burial interments, the apparent age of
individuals, and the type and location of grave goods. In his research, he documented
numerous types of artifacts from shell midden deposits including: stemmed and corner-

notched hafted bifaces, grooved axes, nutting stones, pestles, bone awls and pins, bone

19



NDIANA
9, I

Henderson

Webster

Hopkins

Butler

Butler

Q10 20 30 Muhlenberg
Kilometers

[A

‘ 0 250 500

N Kilometers

Figure 2.2. Map showing the distribution of SMA sites in Kentucky counties and the
location of the Green River valley in the southeastern United States.
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fishhooks, freshwater and marine shell beads, shell gorgets, perforated wolf and bear
canines, bannerstones, and bone atlatl hooks (Moore 1916). In addition, Moore also
described several instances of violence at Indian Knoll, such as trauma to the skull and an
antler projectile point imbedded in a vertebra (cf. Moore 1916: 469, 473). Moore
recognized that the cultural materials recovered from shell midden sites were
unparalleled in their preservation compared to non-shell midden sites in the region.

Following Moore’s initial documentation, a regional survey of Kentucky by
Funkhouser and Webb (1932) documented 21 additional shell midden sites in the Green
River valle.y. The identification of so many shell mounds in this region brought national
archaeological attention to the Green River valley. It was also during these investigations
that Funkhouser and Webb (1932) first suggested that shell mounds might represent
semi-sedentary populations, an important observation that has become a working
hypothesis in SMA research.

The first extensive research on SMA sites in the Green River valley occurred as
Works Progress Administration (WPA) projects in the 1930’s and 40’s (Crothers 1999;
Hensley 1994; McBride 2000). Webb initiated numerous WPA projects in the Green
River valley of Kentucky in 1937 (Crothers 1999). A total of nine shell mound sites were
excavated during these investigations. Careful analyses and detailed descriptions of
cultural materials from large shell mound sites, such as Indian Knoll (15-Oh-2), Calston
Annis (15-Bt-5), and Read (15-Bt-10), allowed Webb (1946, 1950) to summarize a suite
of characteristics for this region and define the SMA tradition.

Another significant observation made by Webb was the recognition that non-shell

bearing Archaic midden sites may also be part of the same cultural complex as SMA sites
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(Webb 1946). Webb studied at least seven other non-shell midden Archaic period sites
that shared traits with SMA sites, such as flexed human burials with grave goods. It is
not surprisihg that Webb viewed these large Archaic sites (both shell-bearing and non-
shell-bearing) as indicative of a shift towards sedentism, given the density of burials and
their associated grave goods.

Nearly three decades later, Patty Jo Watson and her students began long-term
investigations in the Green River valley. Watson’s research of Archaic shell mounds
started as a search to find the antecedents of Woodland horticulture in the Eastern
Woodlands (Marquardt and Watson 1983). The SMA was a logical choice for looking at
the origins of horticulture, given that shell mound sites were generally accepted to be
indicative of increasing complexity and sedentism. Together with William Marquardt,
Watson initiated the Shell Mound Archaeological Project (SMAP) in 1971 (Watson
1996; Watson and Marquardt 2005). Research conducted by SMAP included systematic
excavation and a wide range of specialized studies to examine paleoenvironment,
formation processes, and seasonality of shell mounds. Some of their research is
discussed below (Marquardt and Watson 1983, 2005a).

The first work of SMAP was to recover and analyze archeobotanical remains
(Crawford 1982, 2005; Marquardt and Watson 1983; Watson 1996). Considerable
subsistence data was collected and studied in at the Carlston Annis and Bowles shell
middens. At these sites approximately 90 percent of the botanical remains were
comprised of nutshell including hickory and acorn (Crawford 1982, 2005). Other wild
collected plants included blackberry, grape, honey locust, knotweed, persimmon, and

various grass species (Crawford 2005; Marquardt and Watson 1983). Surprisingly, little
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evidence for horticulture was recovered, with the only cultigens consisting of 13
fragments of Cucurbita rind (Crawford 2005). A single Chenopodium seed was also
recovered from Carlston Annis that appears “intermediate between domesticated and
wild” (Crawford 2005: 181). The results of these studies suggest a Middle to Late
Archaic subsistence pattern with specific botanical species targeted such as nut mast and
seasonally available fruits (Crawford 2005). With this information, the SMA focus on
freshwater mussel procurement looks less mysterious and more like a part of an overall
system of intensified subsistence procurement.

The next phase of SMAP research focused on developing an understanding of
how shell mounds were created (Watson and Marquardt 2005). Julie Stein undertook this
work in the late 1970’s. Stein (1980) conducted detailed geoarchaeological research at
the Carlston Annis site in order to “identify the natural and cultural processes responsible
for the formation” of the shell mound (Stein 1980:200). Her research determined that
shell mound sites in the Green River valley were characterized by considerable post-
depositional mixing, which largely obscure the cultural mechanisms of site formation
(Stein 1980). The degree of post-depositional disturbances at shell mound sites explains
why many of these sites lack clear stratigraphy. Stein’s work clearly demonstrates the
difficulties in interpreting Archaic behavior from these complex deposits.

Stein (2005) also examined local environmental characteristics of the Green River
valley in order to locate prehistoric shell sources. While it is extremely difficult to
reconstruct ancient river-channel configurations, Stein (2005) argued that mussel species
likely came from rock outcrops, point bars, and riverbanks. According to Stein the

relatively widespread nature of mussels prehistorically suggests “the shellfish beds
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themselves were not the only factors contributing to site location” (Stein 2005: 128).
Stein’s insight contribute to my approach of studying the spatial characteristics of shell
mounds within the landscape. Based on her work, I also assume that shellfish were fairly
ubiquitous in the larger streams and rivers of the midcontinent.

Marquardt conducted excavations at several Green River shell mounds throughout
the 1970’s (Watson and Marquardt 2005). One issue that Marquardt (1985) explored is
the relationship between social differentiation and exchange networks among the Green
River shell mounds. Using patterns of exotic goods in mortuary contexts, Marquardt
(1985) proposed that there were changing patterns of interregional access to information
and resources during the Middle to Late Archaic. He also argued that mortuary items
indicate change in the relationship between religious-political and economic-
technological aspects of society, in which some achieved social differences were marked
by materials goods at death (Marquardt 1985).

For example, Marquardt (1985) proposed that individuals who traveled and
participated in interregional exchange may have possessed information and exotic goods
that increased their status. In turn, such individuals may have served as leaders among
their people because they had the knowledge “that leads to local group prosperity”
(Marquardt 1985: 81). In this manner, local groups varied in their regional status based
on control of information. Marquardt (1985) suggested that the SMA were not complex
in terms of hierarchy, but by political organization and esoteric knowledge of ecology
and other regions.

Nan Rothschild (1979) also finds evidence for rudimentary inequality among

SMA peoples based on analyses of exotic goods in mortuary contexts. She compared
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mortuary data from Indian Knoll with the Mississippian period Dickson Mounds
(Rothschild 1979). Her expectations were that the Archaic burials would be egalitarian in
their organization and the Mississippian burials hierarchical (Rothschild 1979).
However, the results of her study suggest that the SMA were not entirely egalitarian.
Rothschild observed two social groups among adult males, defined by 1) higher
occurrences of tools and 2) items of adornment, within the sample population at Indian
Knoll (Rothschild 1979). These two groups could indicate differences in achieved status
during life. Distinctions were also made between the sexes, as females were less likely to
have grave goods. However, male child burials do contain grave goods, and can be
distinguished by the same clusters as adult males. Like Marquardt, Rothchild viewed the
SMA as moving towards complexity on a continuum from simple to complex.

The information on social organization yielded in this study supports the growing

body of data in anthropology and archaeology that contravenes earlier normative

models of social systems as either simple or complex, depending on whether they

collected or produced food (Rothschild 1979: 673).

The work of Marquardt and Rothschild helps to clarify the burgeoning social
complexity of the SMA and provides a picture of how it was expressed. However,
Marquardt and Watson (2005b) argue that the SMA must be viewed from a “definition of
complexity that includes aspects of differentiation and integration” (637). They see no
evidence for ascribed status among the Green River SMA in the mortuary data. Rather,
they propose that differences marked at death were from achieved distinctions in life, for
example as healers, story-tellers, hunters, warriors, or traders. These categories may be
archaeologically visible in the types of grave goods associated with burials.

In the 1980’s Cheryl Claassen conducted a study of the seasonality of shellfish

collection at the DeWeese and Carlston Annis shell mounds, as well as other SMA sites
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in Ohio, Georgia, and Texas (Claassen 1986, 2005). Her research focused on examining
the role of shell mounds within Archaic subsistence and settlement strategies. Claassen
(1986) determined that mussels were collected in spring through fall at the Green River
sites based on growth lines from shell samples. Shellfish collection during the warm
season also corresponds with the fast growth period for most mussel species (Claassen
1986). Claassen (2005) provided a detailed discussion of the seasonality data from over
2 m of deposits at the DeWeese mound. She noted that shellfish in midden deposits had
an alternating pattern of fast and slow growth seasons. Claassen argues, “each time a fast
death proportion falls below 50 percent, a new shellfishing season has commenced”
(2005: 290). Claassen identified a minimum of 5 shellfishing seasons at the DeWeese
Mound (Claassen 2005). Claassen’s study has the potential to clarify the duration and
intensity of SMA occupation at shell mounds, which, as Stein (1980; 2005) previously
discovered, can be difficult to ascertain from depositional strata alone. For example, at
the DeWeese mound, significant deposits resulted from relatively few collection
episodes.

Claassen (2005) also made a case for using seasonality data to understand why
shellfishing was eventually abandoned at SMA sites. She proposed that cessation of
shellfishing may be related to a shift to another food source that posed a seasonal
scheduling conflict with shellfishing during the warm months (Claassen 2005).
According to Claassen, if this is the case, then the end of SMA adaptations may be
associated with the advent of horticulture. Claassen (1996) also proposed that the
development of shell mounding is a social phenomenon related to repeated ceremonial

use of locales. She argued that Archaic shell and earthen mound construction was part of
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a strategy related to exchange and mortuary activities (Claassen 1996). While Claassen’s
model is interesting, it does not explain why shell mounding was necessaily associated
with mortuary activities. In addition, there has yet to be any strong evidence to support a
model of horticulture replacing shell fishing (ie. Crawford 2005).

Research conducted in the late 1980’s and early 1990’s by Christine Hensley
investigated the contemporaneity of non-shell-bearing middens and SMA sites in the
Green River valley (Hensley 1994, 1991, 1988). Her research was aimed at
understanding the relationship between shell middens and non-shell or “dirt mounds”
within Archaic settlement-subsistence patterns. Her primary objective was to collect
botanical materials from non-shell midden sites in order to evaluate Bruce Smith’s (1987)
model of plant domestication and sedentism (Hensley 1988).

Like previous studies (eg. Crawford 2005), Hensley found little evidence for
cultigens at the Green River Archaic sites. Consequently, she relied on the structure of
deposits to determine site function. Hensley (1994) identified several different types of
Archaic sites within the Green River study area including: floodplain and upland lithic
scatters, rockshelters, upland camps, shell middens, and earth-rock middens. In her
comparison of shell- and earthen-middens, Hensley noted considerable variability in shell
density of so-called ‘“shell midden” sites. Shell is absent in some sites and is extremely
abundant in others (Hensley 1994). Some sites even had discrete lenses of shell within a
largely dirt or rock midden. According to Hensley, some shell middens and adjacent
non-shell middens were assigned separate site numbers in Kentucky (1994:230). The
exclusion of non-shell middens from the SMA component seems to indicate a general

lack of understanding of the Archaic settlement structure and land use.
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Hensley also identified variation in burial density, burial placement,
paleodemography, feature density, and artifact density among both shell midden and
earth-rock shell midden sites. She interpreted differences between midden sites as a
result of differing site function (Hensley 1994). It is important to note that she argued
that functional differences do not strictly separate shell and non-shell midden sites.
Rather, she determined that six shell mounds and one non-shell earthen-midden have
characteristics of residential base camps or long-term seasonal sites (Hensley 1994:239).
These “long-term base camp” sites also had significant mortuary components. Hensley
additionally argued that several small shell middens, which lacked extensive mortuary
components were short-term base camps or extractive sites (Hensley 1994).

Hensley’s research is extremely insightful because it explored the variation within
shell mounds and compared them with other components of the Archaic settlement-
subsistence system. In doing so, she found that shell mounds are not restricted to one
“function”, but may be either long-term base camps or short-term residential camps. Her
research also demonstrated that shell-mounding behavior is not necessarily connected to
mortuary activities (contra Claassen 1996). Rather, Hensley (1994) found that mortuary
activities were a marker of long-term base camps, regardless of shell content. My
research explores the extent to which such functional differences may be visible through
regional-scale landscape configuration.

In the 1990’s, research by Crothers (1999) examined the possible role of SMA
sites in social activities such as trade and feasting. He conducted an analysis of shell
midden components, the vertical distribution of materials within the midden, and the

vertebrate faunal remains at the DeWeese and Haynes shell mounds. His most significant

28



finding was related to the distribution of shell in the midden profiles. Crothers (1999)
found that all midden components, excluding shell, were randomly distributed. Shellfish
remains, however, varied in their distribution by level (Crothers 1999). Initially shellfish
was abundant at both sites. In the middle levels, shell decreased at Haynes and peaked at
Deweese. In the upper levels of the middens shell decreased at Deweese and increased at
Haynes. Shellfish deposits also appeared independent of other midden contents. Based
on these observed patterns, Crothers proposed that shell midden sites were being utilized
regardless of whether shellfishing was taking place (1999).

Crothers (1999) argued that the key to understanding shell mound sites is the
notion of property rights. He proposed that rights to resource-rich shellfish locales were
negotiated through a dynamic process of interaction between mobility, kinship, exchange,
and social alliances. Over time, shell mound sites “became venerated, and continued to
be important, independent of their yields in shellfish” (Crothers 1999:iii). In other words,
Crothers argued that shell mound locales were originally associated with subsistence-
related activities, but gradually gained social-political significance through time.

Crothers’ model provides an explanation for why SMA sites vary in size,
structure, and content (as noted by Hensley), as well as a mechanism for how short-term
camps became long-term camps. Crothers’ view of SMA sites is based on considering
the relationship of both environmental contexts and internal social processes on cultural
change. Such a dynamic model begins to shed light on the complex and variable nature
of these sites within Archaic lifeways and is a perspective that I incorporate into my

research.
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In 2000, John McBride completed a reanalysis of WPA era excavation materials
and records from the Baker site. This site is the only documented single component late
Middle Archaic period site in the Green River valley (McBride 2000). As such, it offered
an opportunity to examine late Middle Archaic adaptations and compare them with
multicomponent Archaic sites in the region. McBride (2000) evaluated whether the
Baker site best fit expectations for an extractive camp, base camp, or residential camp as
defined by Carlson (1979). Carlson proposed these settlement types using 1) population
composition, 2) range of activities performed at the site, 3) subsistence strategy, and 4)
duration of occupation. To briefly summarize the Carlson model expectations, base
camps should have evidence for diverse resource exploitation, multiple activities,
reoccupation, and be occupied by macrobands. Residential camps are similar to bases,
but are less likely reoccupied. Extraction camps have evidence for a limited variety of
resources, restricted activities, are occupied by specific members of a band, and are not
likely to be reoccupied unless located at an important resource.

To examine the Baker site, McBride conducted a functional study of artifacts (via
use-wear analysis) and examined their spatial patterning within the site using the data
available from WPA excavation notes. He determined that the Baker site does not fit
easily into ihe settlement types proposed by Carlson. Rather, the Baker shell midden has
characteristics of both a base camp and a residential camp (McBride 2000). He proposed
that Baker may represent an intermediate type of site between residential and base camps.
If this is the case, then change in mobility strategies is more gradual in the Green River
valley than at the Koster site where Carlson developed his model (McBride 2000). These

results are support Crother’s evolutionary model of SMA site development and function.
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McBride’s study, while limited in scope, has two important contributions. First, it
established the utility of revisiting materials from previously excavated sites. Second, it
demonstrated that some of the variation observed in shell mounds may be temporal in
nature. In other words, the type of settlement or occupation expressed at shell mound
sites may vary through time. Between Middle to Late Archaic periods shell mounds may
have shifted from extraction locales, to residential camps, and eventually some sites
became longer-term base camps. McBride’s (2000), Crothers’ (1999), and Hensley’s
(1994) research demonstrates that shell mounds are not a uniform “type” of site, but vary
in function and usage through time and space. Therefore, temporal variation in SMA
sites may be the key to understanding the complex roles these sites had within Middle to

Late Archaic lifeways.

Summary of What is Known about the SMA from the Green River

Marquardt and Watson (2005b) concisely summarize our present archaeological
understanding of SMA sites in their recent edited volume on the Green River. The SMA
sites are a “riverside” component of Middle to Late Archaic settlement and subsistence
strategy (Marquardt and Watson 2005b). Other Middle to Late Archaic sites in the Green
River landscape include: rock shelters, ephemeral camps, and extraction loci. Despite
expectations, shell mound sites have not produced data on the origins of agriculture in the
Eastern Woodlands (Marquardt and Watson 2005b). Surprisingly, mussel shell is not
typically the dominant content in SMA deposits. Rather, fire-cracked-rock, bone, floral

remains, and organic-rich earthen midden are also significant deposits at SMA sites.
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SMA peoples in the Green River were hunters, fishes, gatherers, and to a limited
extent gardeners (Marquardt and Watson 2005b). Riverine resources were commonly
exploited at these sites, as well as a variety of small and large land animals and numerous
nut, fruit, and seed plants. Shell mounds may have been seasonally occupied in the
summer and fall, based on studies of floral and faunal remains. Marquardt and Watson
(2005b) propose that communities dispersed into the uplands during winter and spring. It
is possible that this pattern of dispersal contributed to intercommunity violence observed
in the skeletal record, when groups competed for access to summer shellfishing locales.
Traditions of exchange and inter-group interaction, as observed from exotic items (e.g.
marine shell and copper) likely developed out of the need for communities to negotiate
rights of access to preferred summer campsites (Burdin 2004; Crothers 1999; Jefferies
1997).

While SMA sites appear to have been occupied long enough to construct shelters,
there is little archaeological evidence for structures and formal hearths. The lack of
structural features may be the result of continual site re-use and a variety of natural and
human factors that contributed to the mixing of deposits at SMA sites. At some shell
middens, SMA peoples buried their dead in flexed and semi-flexed positions. Accord to
Marquardt and Watson (2005b) grave goods were included in approximately one-third of
burials. Grave goods included items of adornment, as well as utilitarian goods and
possible shamanistic or ritual items. While grave goods vary by sex and age, it does not
appear that SMA peoples had hierarchical or inherited status. Rather, grave goods

indicate possible achieved distinctions, particularly among adult males.
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Comparison of the Green River SMA patterns to SMA research elsewhere in the
midcontinent, suggests that similar trends existed in other river valleys. It is likely that
similar patterns occurred in the Ohio Falls region, where this dissertation research is

focused.

ADDRESSING VARIATION IN SMA SITES

In many ways, previous research conducted on the Green River SMA has posed
more questions than it has answered, particularly as research uncovered more evidence
for variability between sites. Traditionally, shell mounds are defined as those sites
containing middens or lenses of freshwater mussel shell. Yet, shellfish are rarely the
dominant component within midden deposits (Hensley 1994; Stein 2005). Moreover,
research by Hensley (1994: 229) and McBride (2000) points out that there tends to be
more differences between shell mound sites than similarities. The emphasis on shell
obscures the interesting variation in behavior at these sites.

One significant source of variation in shell mounds is the temporal range of these
sites between regions. In some regions, Archaic shell mounds are considered primarily
late Middle Archaic occupations, while in other areas shell mounds are considered Late
Archaic. For example, large shell and earthen middens in the Green River valley
primarily date between 6,600 and 3,400 calibrated years BP (Watson and Marquardt
2005b). In the Tennessee valley, shell mounds reportedly date as early as 8,100
calibrated years BP (cf. Dye 1996). In the central Ohio River valley, shell mounds date
between 6,200 and 4,300 calibrated years BP. Temporal variation (Table 2.1) has

significant ramifications for the interpretation of these sites, especially since it has been
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suggested that shell mounding is related to climatic changes that simultaneously
improved riverine resources and degraded upland resources, during the Hypsithermal (ca.

8,000 - 5,000 BP) (cf. Anderson 2001; Marquardt and Watson 2005b; Styles 1986).

Table 2.1. Temporal Ages of SMA Sites in Several Regions

Region Cal radiocarbon years BP Source
Central Tennessee 8100 - 6700 Dye 1996
Southern Illinois 7300 - 4900 Styles 1986
Green River 6600 - 3400 Marquardt and Watson 2005b
Ohio Falls 6200 - 4300 Janzen 1977

A second significant source of variation in shell mounds occurs in the size and
structure of deposits. While all shell midden sites contain freshwater mussel remains,
there is considerable variation in their abundance. Some mounds are very large and
deeply stratified with deposits measuring many meters in depth. These large middens are
typified by sites such as Indian Knoll (Webb 1946), which have been generally
interpreted as base camps or possible aggregation locales (cf. Hensley 1994, 2005). The
vast majority of shell mounds are actually small and thin middens with lenses of mussel
shell within a larger earthen midden. Hensley’s (1994, 2005) research suggests that these
smaller sites were short-term residential camps or limited-use extraction sites. As
mentioned above, variation in size and structure may also be related to shifting degrees of
sedentism between the Middle and Late Archaic (McBride 2000).

Regardless of the amount of mussel remains present, intensive subsistence
procurement appears to be a significant activity at these sites. Shell mounds typically
contain significant deposits of charcoal (May 200S), carbonized plant remains —

particularly hickory nuts (Crawford 2005), and faunal remains (Crothers 2005). It is
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significant to note that even at these larger sites, the dominant midden content may
actually be fire-crack-rock, rather than shell (Hensley 1994, 1991, 1988). All of these
patterns indicate subsistence intensification and concentrated collection of specific
resources.

The third source of variation in shell mounds occurs in the cultural materials
recovered from midden deposits. Artifacts include a wide range of side-notched and
stemmed hafted-bifaces, dating to the Middle and Late Archaic periods. In the Ohio
valley, considerable research has been devoted to understanding the chronology of hafted
bifaces recovered from shell middens and other Middle to Late Archaic base camps (cf.
McGrath et al. 2005). Cultural deposits at stratified Archaic sites suggest that side-
notched forms, including Matanzas, predate stemmed varieties such as
McWhiney/Rowlett (McGrath et al. 2005). Using these findings, as well as radiocarbon
dates, it appears that the most intensively used sites were occupied between cal 6,200 and
4,200 years BP in the central Ohio valley (McGrath et al. 2005; Justice 1995). These
dates roughly span the late Middle and Late Archaic periods.

Additional SMA artifacts include various ground stone implements for processing
plants, bone tools and items of adornment, and regional exchange items such as Great
Lakes copper and Gulf Coast marine shells. Jefferies (1997) studied bone pins from shell
mound sites. Based on the morphological characteristics of carved and engraved pins,
Jefferies argued that they were used as markers of social affiliation and integration.
Regional distributions of pin styles also suggests that large-scale social networks existed
between Middle Archaic groups in the Middle Mississippi and Lower Ohio valleys

(Jefferies 1996a, 1997). Burdin (2004) conducted a similar stylistic study using
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bannerstones or atlatl weights. His study encompassed the Lower Ohio and Wabash
valleys. Based on spatial distribution of artifacts with similar morphologies, he was able
to discern four cultural zones of interaction within these regions. These and other studies
(cf. Claassen 1996) demonstrate that there is a degree of regional integration or
“tribalization” developing during the Middle Archaic period. At the same time a system
of communication and trade between regional groups is also clearly developing.

The final type of variation in SMA sites relates to mortuary practices. Much
attention has been paid to burials at SMA sites. Some archaeologists (cf. Claassen 1996)
argue that shell mounds could have served as ceremonial or burial centers. Claassen
(1996) proposed that shell mounds were an early form of intentional monumental
construction for formal cemeteries. These ceremonial sites were locales for regional
integration and exchange (Claassen 1996). However, burials are not ubiquitous among
shell mounds and there is considerable variation in mortuary treatment. Hensley’s (1994)
work in the Green River valley demonstrates that cemeteries are generally only found at
large shell midden locales, such as Indian Knoll. In these contexts, burials can be viewed
as part of the range of activities conducted at base camp locales.

Interpreting the observed variation in SMA sites is complicated by the fact that
shell mounds have extremely complex site histories. These sites can be thought of as
palimpsests of numerous cultural and natural processes, which have affected their
formation and preservation (cf. Stein 1980, 1992). Stein’s (1980) research determined
that shell mound sites in the Green River valley were characterized by considerable post-

depositional mixing, which largely obscure the cultural mechanisms of site formation.

36



The degree of post-depositional disturbances at shell mound sites explains why many
lack clear stratigraphy.

With all the observed variability and complex structure of SMA sites it is difficult
to compare site assemblages or to understand their formation. Based on the lessons
learned from previous studies, I believe three components are necessary to understand the
complexity and variation of shell mound sites. First, Hensley (1994) demonstrated that
the range of variation observed in SMA sites may be attributable to site function and
duration of use. Second, Stein’s (1980, 2005) work illustrated the need for regional-level
analysis to examine factors influencing site placement and SMA land use. Third,
Crothers’ (1999) research demonstrated that considering both social and environmental
contexts provide a more robust picture of the processes involved in the development of
shell mound sites. Consequently, SMA research would benefit from a framework that
considers 1) the dynamic interaction of environmental and socio-historical contexts, 2) in
a regional spatial perspective, such as with landscape archaeology. The approach used in
this research can be summarized by the general question to what extent can the variation
in SMA sites be explained by their regional spatial contexts?

While many variables of shell mound sites have been explored, no previous study
has explicitly examined the spatial cﬁmacteﬁstics of these sites. My study contributes an
alternative method for examining the economic and social roles of shell mound sites in
Archaic lifeways. A spatial technique is significant, because the archaeological record
alone has not produced adequate information for assessing decision-making strategies of
SMA people. As Jochim argued “hunter-gatherers generally distribute their activities

over a large landscape” (1998:2). This means that the archaeological deposits at hunter-
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gatherer sites represent just a portion of the total range of behaviors possible (Binford
2001; Jochim 1998). It also means that the examination of how SMA peoples positioned
themselves on the landscape can clarify issues of whether shell mounds represent
residential camps, extractive locales, ritual centers, or some combination of these. It may
also determine which factors influence some locales to become base camps, while others
were only extraction sites. An understanding of shell mounding as an adaptation can be
greatly facilitated by a large-scale, spatial approach. Chapter 3 will outline landscape

theory and further explore the benefits of this approach for the SMA problem.
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CHAPTER 3
VISUALIZING THE SHELL MOUND ARCHAIC LANDSCAPE

“Landscape is personal and tribal history made visible” (Tuan 1979:157).

INTRODUCTION

Landscape archaeology encompasses an extremely diverse body of research that
can incorporate both processual and post-processual paradigms (Anschuetz et al. 2000).
While landscape theory has its roots in geography, archaeologists have applied it to
various archaeological questions. In 2000, Anschuetz et al. summarized the three
principle areas of landscape research in archaeology as 1) settlement ecology, 2) ritual
landscape, and 3) ethnic landscape. The diversity of these research areas underscores
how landscape archaeology interweaves both natural and cultural dimensions; which,
examined together, have the potential to provide a holistic view of cultural adaptations,
social interactions, and ideology. The fact that so many aspects of the human experience
can be studied from a landscape perspective demonstrates how intimately culture,
society, and the individual are emplaced in space. Each of these research areas has
relevance for studying the SMA because, as discussed in Chapter 2, these sites have
variable and diverse roles in Archaic lifeways. Landscape allows both the economic and
ritual aspects of shell mounds to be examined, while previous approaches were limited to
one aspect or the other.

A regional and explicitly spatial perspective underlies landscape archaeology.
Viewing SMA sites from a regional level is a dramatic change from previous shell mound

Studies, which primarily focused on site-level variables. Landscape archaeology
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recognizes that historical contexts and spatial configuration of landscape elements are
essential aspects of regional trajectories and adaptations. My research focus is on
developing a detailed descriptive and predictive model of SMA site location within Falls
region of the central Ohio River valley. These spatial contexts will provide an alternative
and previously unstudied line of evidence from which the complexity and variability of
shell mound sites may be evaluated.

In this chapter, I elaborate on some of the areas of landscape archaeology that are
most relevant to my research. In doing so, I describe several examples and place them
within the context of this study. I will also discuss the intersection of landscape theory
and Geographic Information Science (GIS) techniques by highlighting some recent

research that employ both.

MODERN RESEARCH THEMES IN LANDSCAPE ARCHAEOLOGY

The following section provides an overview of the three research themes
identified by Anschuetz et al. (2000): settlement ecology, ritual landscape, and ethnic
landscape. This brief discussion is meant to define concepts and highlight some of the
recent research in each of these areas. In addition, I draw attention to ideas in landscape

theory that influence my study.

Landscape as Settlement Ecology
Fisher and Thurston (1999) argue that landscape settlement ecology is a
complimentary approach to more traditional regional settlement studies. However, they

define landscape as a more holistic and inclusive framework that includes social,
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political, and economic systems. They also recognize that anthropogenic ecosystems are
constructed, conceptualized, and experienced (Fisher and Thurston 1999). From a
landscape perspective, the environment includes physical-natural and socio-ideological
components (cf. Bradley 1993, 1996; Butzer 1990, 1996; Richards 1996). In addition,
landscape assumes a recursive link between culture and the so-called “natural”
environment.

Settlement ecology studies in landscape assume that there is reciprocal dynamic
or co-evolution between natural and cultural systems and seek to explore these
relationships (Hammett 1992; Kent and Vierich 1989; McGlade 1995). This is an
important deviation from traditional ecological models of land use because it recognizes
the ability of humans to have affect on their environment as active agents in the
formation of their landscape (Fisher and Thurston 1999). Thus it is possible to examine
both external and internal factors contributing to cultural change (cf. Dovey 1985; Fisher
and Thurston 1999; Kuna and Adelsbergerova 1995; Tacon 1999; Wandsnider 1987).
All of these aspects of landscape settlement ecology make it suitable for the SMA
problem.

The following study by Zedeno (1997) demonstrates one facet of landscape
settlement ecology research. Zedeno (1997) formulates an empirical definition of
territory using spatial, material, and historical variables to examine land use behavior.
Zedeno (1997) argues that all human-land interactions modify and have an affect the
landscape to some extent (1997). He defines a “territorial unit” as a combination of land,
natural resources, and “objects of human manufacture” (Zedeno 1997:72). His definition

stresses the integration of “natural” and “built” environments (Zedeno 1997). With
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ethnographic data from Native American land claims, Zedeno developes a generalized
model for the processes responsible for the formation, maintenance, and transformation
of territories.

Zedeno identifies three types of human-land interactions that compose the life
history of a territory: 1) interactions between society and landscape (land use), 2)
interactions between sectors of society (which define internal boundaries and ownership),
and 3) interactions between society and its neighbors (which determine external
boundaries). According to Zedeno, a group becomes established in a territory through a
continuum of exploration, colonization, and settlement (1997). Once established in a
territory, it is maintained through processes of expansion, consolidation, and fission.
Territories can be transformed through processes of use change, abandonment, and
reclamation. Together, these processes comprise a wide range of land use behaviors that
form a territory’s “life history” (Zedeno 1997).

Zedeno (1997) uses Hopi ethnographic data on settlement patterns and land use in
the 1800’s to develop numerous expectations for recognizing territory “processes” in the
archaeological record. For example, Zedeno proposed that the process of exploration is
observed as caches and ephemeral shelter sites. Archaeological evidence of colonization
includes permanent housing, ritual features, and agricultural modification to the
landscape. During the process of settlement, space becomes organized as certain locales
become habitually exploited. According to Zedeno (1997), integrative facilities and other
modifications of the landscape (such as boundary markers) also appear during settlement.

When territories are transformed, changes in land use may result. Specifically, new types
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of landscape modifications may occur to “bring marginal lands into active production”
(1997:92).

Zedeno’s model is extremely useful because it can be applied cross-culturally to
explore long-term and large-scale settlement patterns and territory formation. Therefore,
his model of territoriality can also be applied to hunter-gatherer research. In particular, it
could be useful in examining the cultural transitions and changes of the Middle to Late
Archaic periods. Zedeno’s procedures, however, are dependent on 1) finding a reliable
ethnographic correlate, and 2) having a representative sample of the “entire range of land-
and resource-use behaviors” of the prehistoric group in question (1997:95). At this time,
only general ethnographic information on hunter-gatherer behavior is available for my
research. The requirement of a “‘complete” site database also cannot be met for the SMA
case study in the Ohio Falls region.

Yet, the expectation that both natural features and culturally modified sites can
comprise territory boundaries could be useful in my research. In particular, Zedeno’s
research suggests that significant natural landmarks, such as rivers, can mark boundaries.
Thus, I expect that in my study region, the Ohio River and the rapids at the falls may
have been territorial boundaries. Additionally, if multiple groups of SMA peoples had
home-ranges in the Falls region, then shell mound locales with mortuary components and

evidence for long-term re-use may also mark boundaries between group territories.

Ritual Landscapes

Because the structure of the archaeological record reflects the historical

relationship of social systems and the physical environment, it is possible to examine
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landscapes of ritual and social activities (Erickson 1999; Thurston 1999). Landscape
embodies the structure of society because social change and human experience are
interwoven with the landscape (Alcock 1993; Bender 1992). As a perspective, ritual
landscape provides a means of interpreting changing land use patterns through historical
and social contexts. Methodologically, ritual landscapes are often reconstructed using
“idealized cognitive spatial models derived from ethnographic materials to look for
patterns of similarity and dissimilarity in the past” (Anschuetz et al. 2001:179). Zedeno’s
(1997) methodology for examining settlement landscapes is similar, but it does not
explore the ritual aspect of landscape. The following study by Goldstein (1995) uses a
regional approach to examine the ritual landscape of Effigy Mound Tradition sites in
southeastern Wisconsin.

According to Goldstein (1995), focusing on the purpose of effigy mounds is not
useful due to the variability in mortuary treatment at mound sites. Rather, she argued that
effigy mounds should be viewed as artifacts in themselves (Goldstein 1995). She
suggested that these sites are symbolic representations of form and space and may have
been a sort of symbolic map to those who built them (1995). While we may not be able
to “completely read the map with our particular Western orientation” regularities and
relationships may be recognized (Golstein 1995:118). Goldstein’s research allows one to
explore the characteristics of the mounds in terms of the surrounding social and natural
landscape.

Like Zedeno (1997), Goldstein’s study was also conducted by examining
regional-level spatial contexts. According to Goldstein (1995), the location and

physiographic contexts of effigy mounds sites indicate a preference for rich resource



areas. The differential distribution of effigy mounds also indicated that these sites may
have been used as symbols for corporate group aggregation sites. The presence of
numerous mounds in particular areas may be indicative of long-term and repeated use of
certain sites. Mortuary data also supports the interpretation of these sites as aggregation
areas (Goldstein 1995).

Many aspects of this study are useful to hunter-gatherer studies in general, as well
as my particular case study. Goldstein’s research demonstrates how a landscape
approach can explore the interaction between settlement, ritual mortuary practices, and
land use - all of which are potentially important aspects of the SMA landscape. While
shell mounds are perhaps less symbolic than effigy mounds, the role of shell mounds is
certainly complex and varied (see Chapter 2). In fact, Goldstein argues “even for cultures
with less social differentiation, a regional perspective can provide important information
on social organization” (1995:101). Additionally, the concept of treating effigy mounds
as “artifacts” is also useful for SMA sites, because it provides a means for getting beyond
variation in the contents and structure of SMA locales to look for regional patterns in site
placement.

Several expectations from Goldstein’s research parallel expectations for shell
mound sites in the Ohio Falls region. First, sites are placed to “emphasize certain rich
resources” (Goldstein 1995:113). Second, some sites may represent seasonal aggregation
locales for multiple family groups. Third, long-term reuse of these locales, along with
burial of deceased family members, may indicate that the people who used them viewed

these locations as both economically and socially significant (Goldstein 1995).
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Landscape and Identity

Research on the relationship between landscape and identity includes issues of
power, temporality, cosmology, and ethnicity (cf. Bender 1992; 2002; Hood 1996; Ingold
1993, 2000; Wandsnider 1987; 1992). Because landscapes are intimately connected with
community and individual identity (Cosgrove 1984), it is possible to examine how
communities develop ethnic identities. Research of ethnic landscapes primarily
developed out of cognitive and phenomenological perspectives (cf. Bell 1994; Bender
2002; Dovey 1985; Feld 1996; Hood 1996; Ingold 1993; Tilley 1994; Tuan 1977, 1979).
This perspective attempts to explain spatial patterning of past human activities in terms of
identity; particularly the relationship between identity development/maintenance and the
construction of landscapes at the individual and social levels (cf. Bender 1993; Cosgrove
1984; Hood 1996; Kent and Vierich 1989; Tuan 1977, 1979).

Landscapes of sociocultural identity or ethnicity may be expressed as symbols of
social cosmology and experience (Bender 1992; Buikstra and Charles 1999; Edmonds
1999; Kus 1983). In some cases, the landscape is physically modified to reflect
cosmological principles organizing space (Bender 1993; Edmonds 1999). Whether or not
overt modification is present, however, landscape may still be viewed as a symbolic
artifact through which identity, ethnicity, and power relationships are expressed (cf.
Cosgrove 1984; Kus 1983). Cosgrove (1984) and Kus (1983) propose that landscapes are
a map of both activity and cosmology (Kus 1983).

Most research into landscape and identity has been primarily limited to either
historical sites or megalithic monuments. There is an inherent difficulty in understanding

how individual and social identity become expressed as ethnicity in the landscape,
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particularly in prehistoric contexts. Yet, the relationship between landscapes and identity
is useful because it provides a means for exploring ideological aspects of a society, while
grounding them in empirical elements of the landscape (cf. Bell 1994; Bender 1992;
Edmonds 1999; Feld 1996; Tilley 1994; Zubrow 1994). In addition, this framework
considers the cosmological factors influencing land use and settlement decision-making
practices (Bender 1992; Zubrow 1994). Tacon’s (1999) study of Australian Aboriginal
rock art illustrates the relationship between the human-modified landscape and
sociocultural identity.

Tacon’s research focuses on the processes through which the physical landscape
becomes a social landscapes (1999). Tacon’s research is similar to Zedeno’s in that he
explored how territories are developed; however, Tacon investigates further into the
symbolic realm. Tacon (1999) aims to understand human relationships to places and
spaces by examining the structure and organizing principles of rock art. Due to the large
body of ethnographic data, he conducted this analysis with the Australian Aborigines
(Tacon 1999). Tacon identifies four types of locales that evoke strong human responses;
these include 1) mountains with steep valleys, 2) waterfalls, 3) caves, and 4) places with
panoramic views of varied landscape features.

According to Tacon (1999), the above locales connote boundaries or connections
between various levels of existence. These places on the landscape act as an “axis
mundi” and are often considered sacred. The level of sacredness of particular locales
may vary, and some sites are more sacred than others (Tacon 1999). The association of
sacred activities or events with particular locales serves to increase their relative

importance and status within a society. Often sacred activities involve human
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modification of these locales. For example, sacred “natural” sites are often made more
sacred by burial of deceased relatives in these areas. Tacon suggests that the association
of human remains with these locales “effectively bonded people with nature, with
geography, and with the landscape” (1999: 41). Locales become “socialized” or
interwoven with identity through a process of use and modification over generations.
Tacon’s perspective is similar to Crother’s (1999) interpretation of shell mound
locales developing from economic sites to significant loci of cultural activities and
cultural memory. Another concept from Tacon that is particularly useful in SMA
research is the notion that valleys, waterfalls, caves, and panoramic views have social and
cosmological significance to hunter-gatherers. All of these landscape features are
components of the Falls region. Therefore, I expect that SMA sites that have social
significance to Archaic peoples will display a spatial relationship to these significant

environmental features of the landscape.

LANDSCAPE ARCHAEOLOGY & GIS

The above discussion of landscape theory in archaeological research demonstrates
that landscapes are extremely complex and include a wide range of spatial and cultural
variables. Consequently, the process of examining spatial relationships to look for
patterning requires a regional, multi-layered, and detailed approach. Until fairly recently,
there were few tools available for synthesizing or analyzing such large bodies of spatial
and formal data. Geographic Information Science (GIS) is one such tool that can assist
archaeologists in examining anthropological questions. With GIS and ever-increasing

computing power, it is now possible to examine immense databases of regional cultural
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and environmental variables with greater ease (Savage 1990a; Wheatly and Gillings
2002).

GIS can be broadly defined as a system for collecting, storing, managing,
disseminating, displaying, and creating spatially referenced data (Savage 1990a). The
particular usage of GIS is determined by a researcher’s goals and theoretical perspective.
Thus, GIS is merely a tool for problem- and theory-driven spatial analysis. In a GIS,
variables have both geographical location information and attribute information. It is
possible to examine temporal change in a GIS by examining “similar data sets for
different times” (Savage 1990a: 23). While primarily known for its data visualization
capabilities, GIS is also a useful tool for spatial data exploration and analysis (cf. Allen et
al. 1990; Kuna and Adelsbergerova 1995; Savage 1990a; Wheatly and Gillings 2002;
Zubrow 1994). In addition, GIS provides a platform for systematic research that has the
flexibility to model multiple scenarios (Wheatly and Gillings 2002). Therefore, GIS is
the perfect tool to analyze the regional spatial contexts of SMA sites for my research.

There are three major areas of GIS research in archaeology (Allen et al. 1990;
Savage 1990a; Wheatly and Gillings 2002). These research themes include: 1) predictive
site location models (cf. Carmichael 1990; Church et al. 2000; Warren 1990; Zubrow
1990), 2) studies on the applications of GIS, and 3) “studies that address larger theoretical
concerns related to landscape archaeology through GIS methods™ (Savage 1990a: 22).
My research considers each of these areas, but is particularly focused on the relationship
between anthropological theory and GIS methodology. According to Savage, GIS
research has “great potential for...research oriented, theory building methodology in

landscape archaeology” (1990a: 29).
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My dissertation research is focused on developing and implementing a method to
test the archaeological assumption that SMA sites are “positioned” within the landscape
to access and control key resources. In this research I look at the relationship between
landscape features and archaeological site locations to reconstruct the land use decisions
made by Middle to Late Archaic peoples. Ethnographic data on hunter-gatherers provide
some baseline expectations for how Archaic foragers may have chosen locales for
resource extraction locales, base camps, or social centers (cf. Binford 1980, 2001;
Bettinger 1991; Kelly 1995). The following are two examples how GIS can contribute to

theory-driven questions about hunter-gatherer behavior.

Example 1: Modeling Paleoindian Colonization and Settlement

In a study by Anderson and Gillam (2000), GIS is used to explore hunter-gatherer
adaptations in the Pleistocene. They conducted a macro-scale least-cost model for
Paleoindian colonization of the New World. The overall goal of their research was to
suggest fhe routes, rates of movement, and reasons for Paleoindian population dispersal
based on ethnographic models of hunter-gatherer behavior and physical attributes of
terrain and ecology. In particular, they tested Sauer’s ice-free corridor model (1944) and
Martin’s overkill hypothesis (1973).

For their analysis Anderson and Gillam conducted least-cost modeling between
presumed entry points and 45 known archaeological sites in the New World (2000).
Anderson and Gillam (2000) modeled four different least cost paths, 1) ice-free corridor,
2) Northwest Coast, 3) Panama running south, and 4) Panama running north, to compare

each model for Paleoindian colonization. They collected data on terrain, and the
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locations of ice sheets and pluvial lakes to model possible movement corridors ca. 12,000
BP. Digital Elevation Models were used to develop a “roughness” layer, which was
based on slope and aspect. They calculated least-cost paths from the resulting roughness
layer. This type of cost-weighted modeling estimates the relative costs of moving over a
given terrain.

To evaluate the cost-models they developed, Anderson and Gillam (2000) used
demographic and archaeological evidence. They examined variables such as founding
population size, group size, population growth rate, group range, and size at which
fissioning occurred. When even using the most conservative parameters for population
growth, they determined that the New World could have been colonized and populated in
4,556 years (Anderson and Gillam 2000). According to Anderson and Gillam, if
Paleoindian population growth and movement was similar to modern foragers, then
Paleoindians could have colonized the New World in as little as 2,000 years (2000).

Anderson and Gillam (2000) also evaluated two migration scenarios: string-of-
pearls (which assumes adjacent movement) and leap-frog (which assumes greater spread
upon fissioning) using demographic data. The string-of-pearls model estimated a 5,000
year span for colonizing the New World by interior routes and 4,000 year span for coastal
routes. In the leap-frog model, Paleoindians could have effectively spread throughout the
western hemisphere in a couple generations. Anderson and Gillam concluded that the
leap-frog model is in is the best fit for the Paleoindian, because this model explains the
widely scattered distribution of early Paleoindian points in the United States (as seen
through archaeological data) and fits the subsistence expectation that Paleoindian

foragers exploited “mega-patches” (Anderson and Gillam 2000:59).
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Anderson and Gillam’s (2000) research demonstrates that least-cost modeling
techniques can be used to test specific questions regarding hunter-gatherer behavior. 1
will use similar techniques to examine SMA site distributions and model accessibility to
points of interest in the Falls landscape. I expect that SMA sites should have high
accessibility to other Archaic sites within the settlement syétem, because shell mounds
represent only one portion of the total mobility system. Based on ethnographic literature
on logistically organized hunter-gatherers (c.f Binford 1980, 2001), I also expect that the

resources accessible from SMA sites will be high in diversity and abundance.

Example 2: Social Change, Late Archaic Settlement Patterns, and Territoriality

Savage (1990b) examined the social landscape of Late Archaic hunter-gatherers
in the Savannah River valley. The goal of his research was to understand the process of
tribalization and territory development among Late Archaic hunter-gatherers.
Specifically, Savage was interested in how these social changes were expressed as
changes in human landscape structure and usage. Savage’s study is based on the
assumption that social organization generates distinct patterns in the ‘“social, cognitive
and physical landscapes in which people live” (Savage 1990b:330). Using theories on
hunter-gatherer bands from Wobst (1974), Dennell (1983), and Clark (1975), Savage
developed a set of expectations to test using Late Archaic site data in the Savannah
valley: 1) Archaic peoples place base camps in the center of habitual use areas, 2) sites
within a settlement system should be easily accessed from one another and are therefore,

clustered within habitual use areas, 3) each cluster of sites should contain the full range of
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site types to be a territorial unit, and 4) people may view “boundaries” as either edges or
centers of habitual use areas (Savage 1990b: 341).

Savage (1990b) evaluated the first three expectations using nearest neighbor
statistics and by looking at the range of sites within clusters. He determined that sites
were clustered and delineated clusters with Thiessen polygons around the large base
camp sites. Savage (1990b) identified six different habitual use areas within the study
region. Each of these use areas contained the full array of Late Archaic sites types.
Savage examined the sites located at the boundaries of the Thiessen polygons to look for
evidence of sites that acted as centers of exchange and social interaction between the six
clusters. He noted that sites were indeed clustered along boundaries in several areas.
Savage (1990b) interpreted these sites as possible centers for exchange and interaction
between band territories.

Each of the four expectations examined by Savage (1990b) are also relevant for
the SMA of the Ohio Falls region. I expect that shell mounds are centered in a habitual
use area and that these sites will be clustered within these zones. However, GIS methods
have developed since Savage conducted his research nearly two decades ago. I will use a
combination of catchment analysis, cost-distance modeling, and cluster analysis to
examine 1) how SMA peoples are placing sites, 2) whether SMA sites are clustered, and

3) what cultural and natural features are accessible to SMA peoples at these sites.

SUMMARY
Landscape research in archaeology generally fits into one of the three themes

defined by Anschuetz et al. (2000): settlement ecology, ritual landscape, and ethnic
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landscape. Aspects of each of these research areas could potentially be useful to examine
the settlement and subsistence, mortuary, and socio-political aspects of the SMA
phenomenon, because shell mounds represent cultural transformations in economic,
ritual, and social realms of Middle to Late Archaic society. However, due to the 1) time-
depth, 2) absence of historical documents, and 3) lack of clear linkage to modern tribal
groups, it is difficult to pursue ritual and ethnic landscapes for the SMA. However,
examination of SMA settlement landscape can be facilitated by using expectations
derived from ethnographic research, as discussed in Chapter 1.

Anderson and Gillam (2000) and Savage (1990b) demonstrate how GIS
applications in landscape archaeology can explore theoretical questions in hunter-
gatherer studies. GIS provides a means for testing hypotheses on specific aspects of
human behavior. Anderson and Gillam tested theories of Paleoindian colonization
through least-cost modeling. Their study was based on expectations for hunter-gatherer
foraging strategies. Savage (1990b) tested how Late Archaic group socialization and
territorialization is expressed in land use choices. Many of the techniques used by
Savage (1990b) and Anderson and Gillam (2000) are applicable to my research. For
example, ethnographic expectations for hunter-gatherer movement can be used to build a
model of least-cost travel between SMA sites in my study area.

This dissertation is concerned with understanding hunter-gatherer subsistence and
settlement systems, and how Archaic people viewed and utilized their natural
surroundings. In order to do so, I'm using a perspective called landscape analysis, that
involves reconstructing the SMA landscape for the Ohio Falls region. Because a

landscape approach is wused, it is necessary to contextualize the geographic,
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environmental, and cultural characteristics of the region. The next three chapters will
provide a sketch of the Falls landscape. Chapters 4 and 5 describe the physical
environment and provide background on how the features that comprise the landscape
were created. Chapter 6 is an overview of the Archaic period archaeology for the study
region. I outline our current knowledge of SMA and broader Archaic period trends in the

Ohio Falls area.
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CHAPTER 4
PHYSIOGRAPHIC AND GEOMORPHIC BACKGROUND
OF THE FALLS OF THE OHIO REGION
In the early nineteenth century, Increase A. Lapham observed “the scenery of these falls
is the best calculated to give man an idea of the superior works of nature and of his own

inferiority...” (Thomas and Conner 1971).

INTRODUCTION

The Falls landscape represents an area where multiple and varied physiographic
zones meet within a relatively small area. Geological circumstances have compressed a
wide range of ecological niches near the Falls. This chapter discusses the geomorphic
development of the Falls region within the contexts of the central Ohio River valley. The
primary goals of this overview are to 1) explore the geological processes affecting the
development of the central Ohio valley and 2) provide a sketch of the Falls region
geomorphology and physiography. This background contextualizes human behavior
within the Ohio Falls region to model Archaic lifeways, movement, and interaction in the
Falls landscape.

There is a substantial geo-environmental database from geomorphological
research for the central Ohio River valley and the Falls of the Ohio region. Therefore, it
is possible to reconstruct the geomorphic history of this region, an essential requirement
for conducting a landscape study. Both environmental and cultural factors influenced
Archaic peoples land use decisions. Therefore, reconstructing regional physical and

environmental contexts is crucial to developing a model for how SMA peoples interacted
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and modeified their landscape. These contexts provide crucial information to interpret
human adaptations and decisions, such as resource availability or distribution and
restrictions to mobility, and to understand why shell mounds do not occupy space

randomly within the Falls region.

GEOMORPHIC DEVELOPMENT OF THE CENTRAL OHIO VALLEY

The Ohio River valley links the North American Northeast, Midwest, and
Midsouth, draining nearly 141,000 square miles through its numerous system of
tributaries.  Crossing diverse physiographic regions and topography, from the
Appalachians to the Midwestern lowlands, the Ohio River offers varied and abundant
resources (Fowke 1925). This landscape was a hub for human settlement, transportation,
and utilization during both prehistoric and historic times. Each of these factors makes
the Ohio River valley a significant landscape within the larger riverine setting of eastern
North America.

The Falls of the Ohio region is located within the central Ohio River valley
(Figure 4.1) between river miles 440 and 725 (Ray 1974). The central Ohio valley may
be subdivided into two general physiographic areas, the glacial (miles 440 — 625) and
constricted valleys (miles 625 — 725) (Ray 1974; Veatch 1898) (see Figure 4.1). The
glacial valley is steep-walled and tends to be 1 — 2 miles wide. The constricted valley is
deep and narrow, between 1/2 — 1 mile wide, and is bounded by steep bluffs. Differences
between these sub-regions are primarily due to bedrock characteristics and to glacial
histories in and around these areas. These sub-regions of the Ohio valley have distinct

geomorphic characteristics today.
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Figure 4.1. Detail of the central Ohio River showing the glaciated and constricted

portions of the valley.
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The central Ohio valley has been the focus of considerable geomorphic research
for more than a century, although there has been little research in the past thirty years.
There are numerous theories explaining changes and developments in drainage patterns
(e.g. Fenneman 1914; Fowke 1925; Ray 1974; Tight 1903; Veatch 1898; Wayne 1952).
It should be noted that the developmental models described here are rather antiquated in
terms of their language and geologic outlook. These researchers viewed Quaternary
geologic history in terms of the traditional four-part glacial stage model that included the
Nebraskan, Kansan, Illinoisan, and Wisconsin. This model is now considered to be far
too simplistic, as oxygen isotope studies clearly demonstrate that many more Pleistocene
glacial periods actually occurred (e.g. Shackelton and Opdyke 1976). Nevertheless, it is
useful to review the geomorphic work on the central Ohio valley because it demonstrates
that the valley is a relatively young geomorphic feature and its course was significantly
influenced by glaciation. The following is a summary of the most widely accepted
hypotheses concerning geomorphic evolution of the central Ohio valley from glacial to

modern drainage systems, based on what is currently known.

Glacial History

While portions of the Ohio River valley existed prior to the Pleistocene, it did not
exist as a through-flowing stream until the Pleistocene (ca. 1.8 mya to 12,500 BP)
(Fowke 1925; Ray 1974). Consequently, the present configuration of the Ohio River
valley is a relatively recent physiographic feature resulting from a series of glacial
derangements and modifications of prior pre-glacial drainages. Most researchers have

developed a chronology for the evolution of the Ohio River that is linked to the
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traditional named glacial intervals: Nebraskan, Kansan, Illinoian, and Wisconsin (e.g.
Ray 1974; Frasher & Fishbaugh 1986). This model was created by reconstructing the
stratigraphic relationships of loess deposits and paleosols formed during iﬁterglacial
intervals (Aftonian, Yarmouth, and Sangamon). As little radiometric dating has been
conducted in this region, the chronology discussed here will be related to these general
glacial and interglacial periods.

While there is some disagreement concerning the timing of various events, there
is surprising consensus on the sequence of events that led to the modern central Ohio
River valley. It appears that “each glacial and interglacial time played an essential role
in river and valley formation” (Ray 1974). The nature and sequence of glacial drainage
changes were reconstructed by studies of 1) till deposits on the uplands surrounding and
adjacent to the Ohio valley, 2) outwash and valley train deposits and associated loess
sequences, 3) ancient river valleys and terraces, and 4) alluvial deposits on terrace and
floodplain landforms. Much of this research has been associated with archaeological and
mineralogical investigations of the Ohio River valley (e.g. Gray 1979, 1984; Russell
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