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ABSTRACT
Life in the Round: Shell rings of the Georgia Bight
Matthew C. Sanger
This dissertation examines two Late Archaic (5800-3200 cal B.P.) shell rings located on St.
Catherines Island, Georgia. Employing novel methods, including CT-scanning and visual analyses using computer vision, as well as traditional techniques, the histories of each ring are explored
and put into a broader context of social changes occurring across the American Southeast.
All along the southeastern coastline, the Late Archaic is a time of remarkable social transformations. Populated by hunter-gatherers, sea levels stabilized at or near modern levels during the
Late Archaic, which allowed the development of rich estuarine ecozones. Human communities
adopted less mobile strategies than their forebears and began living in centralized locales during
the Late Archaic and increasingly formalized and distinct divisions between sub-regional populations also become more prevalent. Technological innovations (including pottery) became
widespread, along with shifts in subsistence strategies as shellfish and plant foods, particularly
tree nuts, became dietary staples for many coastal peoples. All of these transformations helped to
create a social landscape in which communal affinity, access to resources, and connection between people and place were brought to the forefront as population levels and densities grew and
diverse communities came in contact—and perhaps competition—with one another. I also argue
that these material, ecological, and demographic changes required social and perhaps cosmological transformations.
Many of these transformations occurred at shell rings – circular or arced deposits of bivalve
shells that surround broad, shell-free plazas. Investigating two such rings on St. Catherines Island, this dissertation first details excavations and the depositional character of each ring before
turning to the radiometric and seasonality data drawn from both. In concert with a study of
storage facilities found in the interiors of the rings, the temporal data suggests an ebb and flow

of people into and out of rings, likely influenced by the maturation of hickory nuts and perhaps
acorns. Analyses then shift toward pottery production and use, which show each ring was occupied by a distinct potting community. The precise nature of these communities and their relation
to one another is unclear, but based on excavations in the direct centers of the rings, peoples at
each were engaged in a similar set of ritual or religious acts, perhaps inspired by similar cosmological outlooks. An important aspect of these acts was the deposit of cremated corporeal
remains in the ring centers, including, at least at McQueen, the placement of cremated human
remains alongside a worked copper object. The meaning(s) of these deposits are unclear, but they
are unique within the American Southeast. Although antecedents are lacking in the surrounding
region, similar acts and objects can be found in the Great Lakes, perhaps suggesting a connection
between the two regions. The dissertation closes with an attempt to provide narrative structure
and explanatory models for the wide-ranging data now brought to light. Depending on Native
American philosophers and writers, a novel understanding of shell rings is offered. This understanding revolves around an ontological world view in which landscapes are populated by powerful forces; forces with whom humankind can, and indeed, needs to be in communication with
in order to lead a proper life. Based on this world view, I suggest that a dramatic reworking of the
landscape, such as what would occur during sea level fluctuations, would require a refashioning
of relationships with non-human forces, and it was at and through shell rings that such refashioning occurred.
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Chapter 1 – DISSERTATION OVERVIEW AND GOALS
1.1 – Introduction
This dissertation examines the Late Archaic (5800-3200 cal B.P.), a period of remarkable social transformations within the American Southeast, particularly along the coastline and nearby
river valleys. During this period, many hunter-gatherer communities adopted less mobile strategies than their forebears and began living in centralized locales. Increasingly formalized and
distinct divisions between sub-regional populations also become more prevalent, presumably in
concert with the adoption of communal affiliations that spanned traditional kin groups. Technological innovations (including pottery) became widespread during the Late Archaic, along with
shifts in subsistence strategies as shellfish and plant foods, particularly tree nuts, became dietary
staples for many coastal peoples. All of these transformations helped to create a social landscape
in which communal affinity, access to resources, and connection between people and place were
brought to the forefront as population levels and densities grew and diverse communities came in
contact—and perhaps competition—with one another.
Critical to the study of the coastal Late Archaic is the examination of numerous circular shell
middens with broad, shell-free plazas known as “shell rings.” Shell rings have proven difficult to
interpret as they consist of hundreds of thousands, if not millions, of mollusk shells deposited in
a highly structured and well-planned manner often measuring more than 100 m across and 3 m
tall (Russo 2006). The rings demonstrate a scale and pattern of deposition beyond the capacity
normally attributed to simple hunter-gatherer bands. More than 100 years of research has produced a wealth of interpretations in which shell rings are characterized as simple villages, empty
ceremonial spaces, monumental constructions, defensive structures, freshwater dams, and fish
traps (Calmes 1967; DePratter 1976; Edwards 1965; Marquardt 2010a, 2010b; Marrinan 1975;
McKinley 1873; Moore 1897; Saunders 2002, 2004a, 2004b, 2014; Trinkley 1980). Although not
without controversy, a general consensus of the last 20 years is that shell rings are evidence of
1

both communal nucleation and ceremonial aggregation (Russo 1991, 1994, 2006; Russo, Heide,
and Rolland 2003; Thompson 2006, 2007; Thompson and Andrus 2011). Viewed as both early
villages and points of ritual importance, the study of shell rings shows great promise in providing
insights into how coastal Archaic peoples refashioned their social landscape as they established
long-term residences among diverse neighbors in an increasingly crowded coastline.
The study of shell rings is important to broader anthropological concerns regarding religion,
ritual, and the presumed dichotomous division of the world into sacred and profane. Shell rings
are both home and temple; points of daily life and ceremonial rupture; and spaces infused with
meaning generated through both the mundane and the extraordinary. As such, shell rings challenge traditional notions that divide the world into banal and spiritual realms not simply in terms
of spatial use or practicum, but also in terms of analytical categories (Bell 1992, 1997; Bruck
1999). Shell rings, together with a wealth of other southeastern sites, including Poverty Point,
mound centers in Louisiana, and massive shell middens in the Lower Ohio River Valley, suggest
that Archaic peoples were often engaged in wide-scale, elaborate, and increasingly formalized
communal events, likely informed by deep cosmological convictions regarding the structure of
the world and humanity’s place within it (Claassen 2010; Gibson 2000; Kidder 2010a; Sassaman
2010). Yet these locales are also filled with daily detritus, are often occupied year-round, and
lack any signs of elitism, priestly officiants, or institutional inequities in power. Depending on
an analytical schema in which religion, politics, and economics are seen as deeply imbricated,
yet potentially divisible realms of inquiry, archaeologists have struggled to interpret these amalgamated spaces, as they seem to be an incoherent blend of spiritual, material, and social forces.
Relying on recent research that suggests a more holistic view in which categorical divisions are
disassembled and otherwise disparate realms are reformulated (e.g. Fowles 2013), I focus on shell
rings as emerging out of a particular historic moment in which coastal peoples were struggling to
define their relations with one another, the environments they dwelled within, and the powerful
2

non-human forces surrounding them. I suggest that this moment of change was brought about
by a complex amalgam of environmental factors, including sea level change, alongside demographic shifts, including a dramatic increase in population size and density along the coast and
many nearby river valleys. Because of these factors, coastal residents began to reformulate relations based on definition and expression of affinity or dissonance, emplacement of meaning or
valuation into the landscape, and a more formalized conception of society as both an experienced
and imagined construct.
Within this dissertation, I offer data drawn from two contemporaneous shell rings located
off the coast of Georgia to address questions about the local emergence of village life, the establishment of regional identities, and the importance of ritual gatherings in the lives of Late Archaic peoples. Critical to this research is an examination of villages as points of societal friction,
effervescence, exuberance, and demand. I suggest the conglomeration of peoples at shell rings,
both in daily encounters and intermittent gatherings, provided the energies and venues needed
to radically refashion the worlds of coastal peoples in which peoples, places, and things became
intertwined in novel and often more formal ways.
To build my argument I draw upon a range of empirical studies, including analyses of more
than 50,000 pot sherds, dozens of radiocarbon assays, several hundred seasonality indicators, and
depositional information drawn from five years of excavations. I place these data in conversation
with research conducted by others who have engaged with zooarchaeological (Colaninno 2010,
2012a, 2012b, Quitmyer and Jones 2012; Reitz and Colaninno 2015), botanical (Ruhl 2010, 2015),
lithic (Ogden 2011), remote sensing (Mahar 2013), geologic (Bishop et al. 2011a), and radiometric
data (Kennett and Culleton 2012) also drawn from the St. Catherines Island shell rings. Together,
these studies offer an unparalleled depth and breadth of evidence with which to explore the social
and material transformations underway at Late Archaic shell rings.

3

1.2 – Goals of the dissertation
The interpretation of shell rings has long been contentious, as arguments have alternatively
emphasized either secular or sacred functions (Calmes 1967; DePratter 1976; Saunders 2002,
2004a, 2004b). I suggest that recent research has begun to find a middle ground, however, as
archaeologists have begun to focus instead on the multiple uses and individual histories of shell
rings (Russo 2006; Thompson 2007; Thompson and Andrus 2011). An initial goal of this dissertation is therefore to add to this ongoing discussion, as the St. Catherines Island shell rings, in
my view, are best described as “ceremonial villages” (Russo and Heide 2002; Russo, Heide, and
Rolland 2003; Russo and Saunders 1999) in that they were home to year-round residents as well
as locales for regional aggregations. This understanding of shell rings as situational constructions with multiple “meanings,” or functions, helps to dissolve the fictional divide drawn between
sacred and secular and instead show that residential life often depends on ceremonial events to a
point where we can question whether the two are indeed separate fields of action.
As villages, shell rings are part of a dramatic increase in population size, nucleation, and stability throughout the Archaic American Southeast (Goggin 1952; Miller 1988; Russo 1998; Widmer 1988). The coastline was a particularly dynamic region, as hunter-gatherers rapidly occupied
newly formed islands and marshlands immediately after sea levels stabilized near the end of the
Archaic (Thompson and Turck 2010; although see Turck 2011, 2012). Rich estuarine resources,
including fish and mollusks, became central to the diets of coastal peoples and likely facilitated
their ability to live less mobile lifestyles and establish year-round villages (DePratter and Howard
1981; Thompson and Turck 2009; Turck et al. 2011).
Although the ecological and environmental parameters have been well studied, the development of larger societal bodies centered on stable residential centers creates unique challenges that
have rarely been considered in the study of Archaic southeastern coastal peoples. Specifically, living in villages creates conditions in which social contact between individuals is both more com4

mon and intensified (e.g. Rappaport 1968). As such, the adoption of year-round residency in close
association with other individuals and families requires examination, as it rarely, if ever, occurs
without a significant amount of time and energy invested in overcoming centrifugal forces that
threaten to tear apart societal ties. An additional goal of this dissertation is therefore to consider
how shell ring residents overcame these forces through the reformulation of societal ties between
and among communities. I suggest that diverse social bodies occupied rings and that the rings
became key points at which groups came into contact with one another. I therefore consider
societal stresses, affordances, and so forth not only in terms of how a single village may hold itself
together, but also in how sub-regional social identities or relations were formed.
On a broad scale, the shell rings on St. Catherines Island are part of a larger trend in which
socio-political bodies were forming across the Southeast. Although rarely considered when examining hunter-gatherers, the creation of regional and sub-regional identities is a crucial turning
point in human history and a focus of study for this dissertation. The creation of larger social
bodies requires the creation of relationships beyond the familial and, to use traditional classificatory schema, is the key to establishing “tribal societies” (Service 1962, 1971).
There is a deep history of research suggesting the importance of ritual and religion in the
development of cohesive social bodies, both on a local level, such as a village, as well as in the
creation of larger tribal groups (Durkheim 1995[1915]; Rappaport 1979; Turner 1969). Although
studies often suggest rituals allowed the emergence of elites and were tools by which societies
became segmented (e.g. Aldenderfer 1993, 2005, 2010), others have made the broadly functionalist argument that egalitarian ideals and social harmony were engendered by a shared cosmology
and ceremonial calendar (e.g. Kuijt 2000). In both cases, rituals and religion are seen as crucial
to the development of larger societal bodies, either because they allow the installation of higher
status decision-makers, thereby reducing the scalar inefficiency found in consensus-based power
structures, or because they create points at which communal identities can be formed and offer a
neutral ground for conflict arbitration (also see Johnson 1982).
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In each of these studies, religion and ritual both influence politics, demography, and economy, yet there remains a distinct analytical and interpretive division between sacred and profane.
Generally speaking, sacred actions, practices, and events are seen as important in that they either
fuel or legitimize changes in the profane world. As such, ritual is considered as important only
to the point that it fosters social cohesion, while religion is considered influential as a manner
of “naturalizing” social relations. The division between sacred and profane has been noted and
critiqued by researchers who call into question the imposition of modern sensibilities, in which
the world is strictly categorized, upon a past in which such clear distinctions likely did not exist
(Bell 1992; Bruck 1999). Rather than a world made up of politics, religion, society, economy, and
myriad other realms of influence, the critics of modernist categorizations suggest the possibility
of a more holistic view in which boundaries are not simply blurred; but cease to exist altogether
(Ingold 2000, 2006; Latour 1993).
This is not to say that past societies lacked divisions, but rather that those espoused in modern society are likely poor fits for past peoples. Instead, the search for ontological understandings falls on the shoulders of archaeologists and others who study past peoples (Alberti and Bray
2009; Alberti et al. 2011). This study does not claim to uncover the ontological understandings of
shell ring residents, but it does take a step in that direction. Considering shell rings in a broader
context, in which ritual gatherings, daily interpersonal interactions, and signs of cultural affinity
were more numerous and more elaborate, I suggest that ring residents were deeply engaged in
defining their place in the world vis a vis material objects, their ecological surroundings, and with
one another. As such, while I offer evidence of resource accumulation and storage—practices often defined as economic—they are inseparable from concerns over amassing material wealth and
individuated ownership. Likewise, I argue that settlements within shell rings are related to demographic factors and the presence of rich ecozones, while also acting as points of cosmological revelation and communication between human and non-human worlds. A goal of this dissertation
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is therefore to begin a conversation about shell ring residents in which easy modernist divisions
are called into question and we begin to move toward understanding shell rings in a more holistic
manner that attempts to take into account the worldviews of ring builders.
Taking into account the worldviews of ancient coastal peoples is also critical, in my estimation, to understanding the role of rings in the larger process of inhabiting the newly formed
coastline and nearby islands. Outside of Paleoindian populations who first encountered the New
World, archaeologists rarely consider the ways in which hunter-gatherer societies occupy otherwise unpopulated areas within the Americas. A goal of this dissertation is therefore to consider
the ways in which shell rings were not simply single points of occupation, but rather a novel statement of human presence in an otherwise unmarked landscape. Others have also considered shell
rings as “statements” imbued with symbolic meaning in that their circular pattern references an
egalitarian ethos (Trinkley 1980, 1985) or communal identity (Saunders 2004a). I suggest a different interpretation; I argue rings are not the simple materialization of an underlying ethos, but
are rather the creation of locales imbued with power, social gravity, and interconnectivity with
seen and unseen worlds. Although difficult to prove, I suggest shell rings were venues through
which coastal peoples negotiated their relationships with their surroundings and in some ways
“enculturated” the coastal landscape. Enculturation is perhaps a poor description of this process however, as Native American philosophers and writers suggest that all landscapes, whether
occupied by humans or not, are filled with agentive powers and are fully imbued with meaning
and value (e.g Deloria 1973, 1998, 1999; Norton-Smith 2010). Working through modern and
historic American Indian philosophy, I suggest that changing sea levels occurring during the Late
Archaic revealed and created novel landmasses and ecozones, along with their attendant non-human powers. It is my assertion that human communities were intrigued and challenged by these
new places and powers and that they constructed shell rings, at least in part, to facilitate a relationship between themselves and the emergent marshes, islands, estuaries, and their non-human
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occupants. As such, a goal of this study is to seriously engage with Native American conceptions
of landscape, the agentive potential of non-human entities, and the relationship between people
and place (Burkhart 2004; Cajete 2000, 2004; Cordova 2004, 2007; Deloria 1973, 1995, 1998, 1999,
2004; Waters 2004). I argue that while modern American Indian philosophy is perhaps only
distantly related the views of the ring builders, it is nonetheless crucial to understanding how ring
builders conceived of their constructions, and perhaps why they chose to build them.
Finally, a goal of the present work is to situate southeastern coastal Archaic peoples into the
broader anthropological and archaeological understandings of hunter-gatherers. Hunter-gatherer research has long been a stalwart of anthropological and archaeological research and has
found renewed interest in the last four decades as traditional notions of hunter-gatherer societies as simple, mobile, and small-scale have dissolved under an onslaught of examples in which
remarkable levels of diversity and complexity have been demonstrated (e.g. Barnard and Woodburn 1988; Price and Brown 1985; Sassaman 2004a). A critical aspect of situating shell rings into
hunter-gatherer research is determining where coastal Archaic peoples fall along the simple-complex continuum. Unfortunately, this question is not easily answered. Within this dissertation, I
demonstrate that shell ring residents engaged in practices well beyond the assumed norm, including the exchange of worked copper likely originating in the Great Lakes, yet they seem to lack
many of the key features (most notably hierarchical relations) that are used to define hunter-gatherer complexity. Difficulty in categorizing shell ring residents is not unique, as a number of past
hunter-gatherer societies fall between the poles of simple and complex. The seeming inability to
apply the simplicity-complexity classificatory schema to the hunter-gatherer populations found
at the shell rings is a serious flaw of the classification system. This flaw, in my estimation, arises
from the narrative supremacy given to the study of emergent and entrenched inequality within
hunter-gatherer groups. Complexity was once considered an index of both the number and quality of relational entanglements, yet contemporary hunter-gatherer research has largely come to fo8

cus solely on how relations become unequal and how imbalances are preserved through time (e.g.
Arnold 1996; Hayden 1990, 1994) with far less interest in how people and communities create and
define relations between themselves, their neighbors, and their surroundings. I attempt to sidestep a battle over nomenclature, as I am not particularly interested in arguing for a redefinition of
complexity, but instead call for a narrative rebalance in which hunter-gatherer research tempers
its obsession with emergent inequity and reengages with considerations of hunter-gatherer interconnectivity.
I address the theoretical underpinnings of these many goals in the remainder of this chapter
by looking at critical issues surrounding the study of mobility, religion, material accumulation,
and Native American conceptions of the landscape. Before addressing these underpinnings, I
first briefly introduce my study area – the southeastern American coastline, an area with rich
ecologies and histories of study.
1.3 – Study area
Shell rings span much of the Southeast coastline and as many as fifty have been found in
South Carolina, Georgia, Florida, and Mississippi (Russo 2006) (Figure 1.1). As I detail in later
chapters, the geologic and human histories of the coastal Southeast are dynamic and intertwined.
Sea level changes, shifts in river ways, and a variety of other erosional and depositional forces
have constantly reformed the region and influenced the lives of coastal dwellers. These intertwined histories largely begin with the stabilization of sea levels near modern levels during the
Late Archaic (Bishop et al. 2011b; Rollins and Thomas 2011; Thompson and Turck 2009).
Although widespread, shell rings are particularly numerous in the 250 km span between St.
Simons Island, Georgia and Bulls Bay, South Carolina. This small segment of the Southeast coast
contains more than 30 known rings and accounts for more than half of all documented shell
rings. The known rings from this portion of the coast likely reflect but a small portion of the actual number. Many have been deliberately or accidentally destroyed or lay undiscovered beneath
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Figure 1.1 – Study area and location of selected shell rings
sediment or within marshes. Although the existing radiometric record is slim, the timing of
coastal stabilization and formation of islands and marshes is often closely followed by the creation
of shell rings. As such, shell rings located within this core portion of the South Atlantic Bight do
not appear to be aberrations or rarities, but are, I suggest, the primary way in which the newly
emergent coastline was occupied by Late Archaic peoples.
This is most clearly evident within my study area, St. Catherines Island, where one ring, the
St. Catherines Shell Ring, is the earliest evidence of significant occupation and a second is immediately following. St. Catherines Island is one of the many “Golden Islands” that populate
the southeastern seaboard. Golden Islands are barrier islands, meaning they are long, narrow,
deposits of sand running parallel to the coastline. Separated from the mainland by shallow bays
and intercoastal waterways and from each other by narrow tidal inlets, barrier islands protect
vast marshlands from the open sea and form a critical portion of the coastal ecozone. Prior to
sea level stabilization during the Late Archaic, St. Catherines Island was a high dune ridge that
was rarely occupied by people. After sea levels stabilized and St. Catherines became an island, it
was rapidly populated by a number of organisms—including humans. The oldest archaeological
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sites on St. Catherines date to the Late Archaic and are not simple campsites or small habitations,
but are instead two shell rings located on opposite sides of the island (Sanger and Thomas 2010;
Thomas 2008). This dissertation focuses on the two St. Catherines Island shell rings and details
research conducted by the author in conjunction with the American Museum of Natural History between 2006 and 2011. Findings speak to both local questions regarding the histories of the
specific shell rings and broader research into how hunter-gatherer populations organized themselves, both spatially and socially, as they navigated the challenges associated with occupying a
landscape through the establishment of nucleated settlements.
1.4 – Theoretical framework
Although there is a rich history of research, shell-ring studies have only recently begun to
garner interest outside of the American Southeast (e.g. Thompson and Andrus 2011). These
studies have focused on mobility patterns, creation of monumental constructions, and the possible development of social inequality at shell rings—enduring themes in archaeology and anthropology that speak to the presence and development of societal complexity and diversity within
hunter-gatherer communities. Prior studies of shell rings have largely depended on a theoretical
framework that foregrounds material concerns, parameters, and conditions and have proven
invaluable in determining the timing of ring construction, the types of foods being consumed at
each, and their overall distribution across the American Southeast.
Building on prior studies, the present project likewise questions how and when rings were
built, how residents fed themselves, and the material challenges and affordances offered by living along the newly emergent coastline. Theoretically however, the present project differs from
prior research in its attempt to understand how ring residents conceived of their constructions,
the communities they held, and their place on a larger cosmological stage. I attempt this task by
engaging with Native American philosophies, current archaeological conceptions of landscape,
ritual and religion, and a wealth of anthropological research among hunter-gatherers that togeth11

er destabilizes traditional ontological categories, including notions of agency, relations between
humans and their surroundings, and human and non-human divisibility.
I begin by considering several foundational aspects of hunter-gatherer research. Namely, the
recognition, classification, and ramifications of hunter-gatherer complexity, mobility, religion,
and subsistence practices. Each of these fields of practice have attracted a great deal of anthropological and archaeological research and it is beyond the limits of this dissertation to thoroughly
investigate each. Rather, I focus on how prior research has come to influence the study of shell
rings and yet is often a poor fit for what archaeologists have uncovered. As such, while the study
of shell rings clearly depends on prior archaeological definitions of complexity, sedentism, monumentality, and so forth, it also challenges many of their underlying premises and thereby offers
an opportunity for their reformulation. In the remainder of this chapter, I overview the relevant
literature regarding hunter-gatherers and foreshadow how finds at shell rings, including those
presented later in this dissertation, will impact future understandings of non-agrarian peoples.
Initial understandings of hunter-gatherer simplicity
A critical shift in anthropological research in the last four decades has been the recognition
that social institutions long assumed to be engaged exclusively by agrarian peoples were, in fact,
regularly found in many hunter-gatherer communities (Price and Brown 1985). Long-held notions of hunter-gatherers as highly mobile peoples, organized in small familial units, and defined
by high levels of egalitarianism have since been steadily eroded by contrary evidence drawn from
two main sources: ethnographic fieldwork and archaeological research.
Ethnographic research in Africa served as the backbone for the “Man the Hunter” model in
which hunter-gatherer communities were not only characterized as small, mobile, and simple
(Lee 1968, 1979; Yellen 1976), but also as an accurate representation of the pristine state of humanity, unblemished by later advents and cultural advancements (Lee 1976:10). Revisionist arguments were eventually mounted in which numerous scholars pointed to contact between presum12

ably “pristine” hunter-gatherers and neighboring farmers and state powers that could, at times,
be traced back millennia (Bahuchet and Guillaume 1982; Leacock 1982; Morris 1982). Modern
hunter-gatherers, according to the revisionists, were products of historical forces rather than
natural remnants of an earlier age, and they therefore had to be investigated as part of a much
larger cultural network including farmers, traders, colonial powers, and free-market capitalism.
Revisionist studies showed that modern hunter-gatherers routinely shifted between foraging and
farming, engaged in wage-labor, traded with neighbors, and were anything but “pristine.” The
characteristics that had been thought to be integral to foraging economies, including egalitarianism, high mobility, and low population levels, were instead recast as attempts to adapt to the
social and political stresses associated with living at the edges of powerful African and European
neighbors (Denbow 1984; Gordon 1984; Kent 1992; Schrire 1980; Wilmsen 1983, 1989). Rather
than being the precursors of powerful societies, modern foraging communities were increasingly
considered components of a larger, complex cultural landscape (Sassaman 2004a: 229).
Parallel to the ethnographic critique of “pristine” hunter-gatherers, archaeologists had also
begun to amass evidence of hunter-gatherers living in large sedentary communities, often under
the control of elites, and engaged in long-distance trade, warfare, and a variety of other practices
previously considered unattainable without agriculture (Clarke 1976; Koyama and Thomas 1981;
Moseley 1975; Rothschild 1979; Ruyle 1973; Webb 1974; Wright 1978; Yesner 1980). These finds
were not without precedent, as anthropologists, particularly those working in the American Pacific Northwest, had long offered examples of remarkably complex hunter-gatherers (e.g. Drucker
1955; Larsen and Rainey 1948), although these cases were generally considered aberrations rather
than indicative of a larger pattern. The growing body of archaeological data beginning in the
1970s reversed this assumption and instead suggested that hunter-gatherers were far more diverse
and complex than traditional models had assumed.
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The rise of complex hunter-gatherers
The archaeological focus on “precocious” hunter-gatherer communities eventually resulted in
Price and Brown’s (1985) Prehistoric hunter-gatherers: The Emergence of Cultural Complexity, in
which the case for hunter-gatherer complexity was forcefully made. A crucial aspect of Price and
Brown’s publication was an attempt to define “complexity” using archaeological data drawn from
non-agrarian societies. While each author had their own particular definition, Price and Brown
followed a larger trend within anthropology and archaeology in which complexity was defined
based on the quantity of “parts” within the social system and the number of interrelationships
between those parts (Price and Brown 1985: 8; also see Price 1995). A similar definition of complexity was promoted by McGuire (1983) who recognized complexity as involving both heterogeneity and inequality. Heterogeneity can be understood as relating to the quantity of different
components, including cultural institutions, social statuses, and technological innovations, which
act to create discrete groupings within the larger community, while inequality relates to the ways
in which these various groupings interact with one another.
While Price and Brown (1985) clearly suggest both quantity of parts and quality of connections are important to the definition of complexity, archaeologists have since largely focused on
one or the other within their own interpretations. The priority given to either quality or quantity
of societal relations has had important impacts on how complexity has been defined, investigated,
and interpreted by archaeologists, particularly those studying hunter-gatherers.
Initial investigations often focused on heterogeneity as a defining aspect of complexity and
relied on the work of Elman Service (1962, 1971) who argued societal evolution, defined as moving between bands, tribes, chiefdoms, and states, was driven by a community’s ability to integrate into larger societal units. Writing of this process, Service states, “If the general evolution of
society consists, as some have said, of not only a multiplication of groups but also of an increase
in specialization into economic and political parts, ritual units, and the like, then tribes have ad14

vanced over bands only in the sense of multiplication and integration of those parts. This is why
the present book chooses as the discriminating criterion of stages the form of integration. At each
level the integration of parts is carried out differently” (Service 1971: 132, original emphasis).
Service argued that the integration of otherwise disparate social parts depends on the creation of social institutions, which themselves become more complicated as parts proliferate.
Following this logic, archaeologists investigated the development of monumental architecture,
labor specialization, year-round villages, and formalized trade networks, as these practices were
thought to entail diverse relationships and institutions that would act to integrate broad communities (Barnard and Woodburn 1988; Brown 1985; Keeley 1988; Koyama and Thomas 1981;
Testart 1982).
James Woodburn’s (1980, 1982, 1988) research is an important contributor to this understanding of complexity, as he argues that hunter-gatherers can largely be divided into two realms,
those that immediately consume resources and those with a “delayed-return” economy. At first
glance, Woodburn’s division of hunter-gatherer societies based on consumptive practices appears
grossly materialistic and deterministic. A closer read however, shows that Woodburn was largely
interested in the societal relations underlying economic decisions, particularly conceptions of resource ownership and stability of interpersonal connections. While immediate-return economies
allowed high levels of mobility, fleeting personal relations beyond the familial and little need for
societal institutions, Woodburn argued the storage of foods necessitated the creation of relatively rigid rules by which the labor of an individual could be translated into future returns. Delayed-return economies depend on the over application of labor, often during highly productive
seasons, through which “surplus” foods are gathered and stored for future lean times. As such,
individuals in a delayed-return economy often had to depend on non-familial relationships as
large-scale gathering of foods utilized communities larger than the family unit. Likewise, stored
foods were easy targets for theft and individuals were therefore invested in creating relations by
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which neighbors could be trusted. Societal institutions that integrated non-kin to form larger societal conglomerates were therefore critical components of delayed-return economies. As institutions became established, effectiveness of the shared economy often improved, populations grew,
and additional institutions were needed; leading to a feedback loop in which hunter-gatherer
communities expanded, became more diverse and interrelated, and could be defined as complex.
Woodburn’s focus on storage was but one of a number of ways in which archaeologists sought
to define past hunter-gatherer societies as complex based on the presence of a particular trait.
Sedentism, large-scale architecture, and trade were likewise considered driving forces for increasing levels of hunter-gatherer complexity as they necessitated societal institutions designed to
integrate ever larger and more diverse populations (Barnard and Woodburn 1988; Brown 1985;
Keeley 1988; Koyama and Thomas 1981; Testart 1982). Following this logic, the search for hunter-gatherer complexity largely became a search for particular traits, such as storage, that were
both archaeologically visible and necessarily entailed the development of integrative social institutions.
The construction of a “correct” trait list has proved elusive however; as evidence has shown
that many of the driving forces put forward by archaeologists occur in a wide array of social
forms, few of which would be described as complex. Some traits, such as storage, are seasonal,
or employed only during particularly bountiful years (Binford 1980). Year-round villages are
likewise a much more flexible construction that can be employed for several decades only to be
abandoned and perhaps reestablished years later (Varien 1999).
Complexity as inequality
To a large degree, trait lists have been abandoned by archaeologists in favor of defining complexity by the quality rather than quantity of interrelationships found within a society. These
efforts can be traced back to writers like Gregory Johnson (1982) who differentiated between
societies with sequential, decentralized, and consensus-based decision-making apparatus and
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those who employed simultaneous, institutionalized, and elite-centered controls. Sequential decision-making cultures are based on social institutions capable of interrelating “horizontal” social
divisions between lineages, clans, coresident groups, and larger collectives. Although there are
often hierarchical relations between different groups, these inequalities are situational and generally fleeting. In contrast, simultaneous decision-making cultures are defined by vertical divisions
in which certain portions of the population are elevated to roles by which they can organize and
lead those below them. According to Johnson (1982), simultaneous decision-making is a far more
effective method of social organization, particularly when population levels reach a point where
consensus building becomes impossible. Because of its greater effectiveness in handling decision
making in larger communities, there is an assumed evolution from sequential to simultaneous
hierarchical relations that likewise entails an increased level of complexity. As power moves
from sequential to simultaneous hierarchical structures, asymmetrical relations proliferate and
inequality becomes formalized and, at times, institutionalized and hereditary. Complexity and
inequality thereby became increasingly synonymous as the focus moved from investigating how
societal integration was achieved to the study of how societal control was established.
Equating complexity and inequality has become a dominant theme as many archaeologists
have argued that the critical divide within hunter-gatherer groups is to what extent they are
hierarchically organized (e.g. Fitzhugh 2003; Hayden 1990, 1994; Kelly 1995; Sassaman 2004a). A
leading proponent for this division is Jeanne Arnold (1992, 1993) who, drawing on her research
on Chumash and other southern Californians, defines hunter-gatherer complexity based on the
presence of an institutionalized elite class with authority over their non-kin neighbors. For Arnold, inequality, and therefore complexity, is rooted in the control over material means of production, surplus resources, and above all, the labor of large proportions of a community. Arnold
argues that emergent elites were able to establish themselves based on their ability to effectively
mobilize labor, technology, and material resources during times of stress. Non-elites sacrificed
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egalitarian ideals based on a need to outcompete other groups for resources and benefit from the
protection offered by a larger, more effective population. To the extent that elites were successful
in establishing more effective methods of resource accumulation and allotment, their positions
became institutionalized and often inheritable.
Arnold’s stark division between complex and simple hunter-gatherers has been tempered
by a number of archaeologists who suggest a wide middle ground between the two (Curet 2003;
Fitzhugh 2003). Perhaps the most influential voice has been Brian Hayden (1990, 1994, 1997,
2000, 2004) who argues a large swath of forager societies are best understood as transegalitarian
in that they have a degree of inequality greater than simple hunter-gatherers, yet not at the level
of institutionalized elites described by Arnold. Hayden suggests that in areas with high-yield resources that are resistant to over exploitation because of their sheer numbers or ability to repopulate, self-aggrandizing individuals are able to overcome leveling mechanisms and convince others
to collect resources beyond their normal needs. Aggrandizers come in different forms—despots,
reciprocators, and entrepreneurs —each of which deploys different methods to mobilize labor,
control resultant surpluses, and establish their authority. In each case, complexity is again defined based on the level to which elites are successful in establishing unequal social and political
relations and the extent to which these inequities are transferable to kin and embedded in larger
societal structures.
Equivalencies between complexity and inequality have led to interpretations that foreground
material relations, particularly economic relationships, as crucial in defining and interpreting
emergent complexity. As such, the study of hunter-gatherer complexity has often focused on a
community’s ability to overproduce, as the presence of a surplus is considered a necessary aspect for the establishment of an elite class. This has led many archaeologists to focus on aquatic
resources as a key aspect of emergent hunter-gatherer complexity as they are often highly abundant, amenable to intensified exploitation and predictable over the annual cycle (Brown and
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Vierra 1983; Hayden 1994; Palsson 1988; Price and Brown 1985). Some suggest that hierarchical
relations were established in order to make effective use of naturally abundant aquatic resources
(Ames 1981, 1985) while others argue that the presence of highly productive ecozones promoted
territorial controls that eventually benefitted groups who claimed the best fishing grounds (Matson and Coupland 1995). In a similar vein, Hayden argues that “the only condition under which
the majority of the people in a community will tolerate privileged access to resources (whether at
the source or in processed form) is when the majority is assured of enough resources to survive
in normal times” (1995: 22). These conditions only arise (within a hunter-gatherer context) when
natural abundance is so great that elites can amass, consume, and otherwise manipulate a large
amount of resources with little effect on the consumptive levels of the rest of the community.
Aquatic resources, particularly anadromous fish, are therefore critical for Hayden’s arguments as
they are one of the few, if not only, food resources resilient and abundant enough for large-scale
over exploitation. Not surprisingly, defining hunter-gatherer complexity in material and political
terms has led to a very limited number of prehistoric examples almost entirely constrained to
coastal regions (Sassaman 2004a).
Likewise, equating complexity with inequality has led to nonsensical characterizations of
many hunter-gatherer communities. Because they lack evidence of institutionalized inequality,
remarkably precocious hunter-gatherer communities living in Japan (Habu 2008), South America
(Dillehay 2004), Australia (Lourandos 1980, 1985), and elsewhere are often considered to be “simple” even when they are engaged in relational networks that dwarf their “complex” brethren.
Take recent research at Gobekli Tepe as an example of the current limitations of “complexity” within hunter-gatherer communities. Gobekli Tepe, located in present day Turkey, consists
of numerous stone stelae, often carved with images of animals and perhaps people, arranged in
circular patterns and creating relatively small enclosed spaces likely used for “ritual” activities
(Schmidt 2000; although see Banning 2011). Little is known about the specific activities taking
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place at Gobekli Tepe, yet it appears to have been visited on a periodic basis over hundreds of
years by a community of otherwise mobile hunter-gatherers who, by all accounts, lack any sign
of institutional inequalities (Schmidt 2008; Verhoeven 2002). How do we describe such a community using the current terminology of complex and simple? Obviously, this community was
“complex” in that they engaged in large-scale public architecture using sophisticated stone working techniques and likely informed by a widespread cosmology. Yet, lacking hierarchy, we are left
incapable, or at least unsure, whether these peoples are complex, transegalitarian, or otherwise
“precocious.”
Perhaps a more pertinent example of hunter-gatherer “precociousness” is Poverty Point, a
remarkable array of earthen mounds, linear pathways, and open plazas located in Louisiana and
built more than 3,000 years ago (Gibson 2000; Webb 1982). Poverty Point was likely occupied
by a core community while also acting as a gathering point for surrounding peoples (Gibson
2007). Many suggest that the layout of Poverty Point references larger cosmological principles
and is perhaps best understood as a complicated materialization of communality focused on a
shared story of emergence (Kidder 2010a; Sassaman 2005; Sassaman and Heckenberger 2004).
Indeed, objects found at Poverty Point often originate from remarkable distances and speak to a
wide relational network with Poverty Point as a central node (Kidder 2010b). Geomorphological
research suggests that the largest mound at Poverty Point, a mammoth construction measuring
more than 20m tall and 200m across, was created in a matter of months (Ortmann and Kidder
2013). The size of the construction gangs employed to create this mound is staggering; yet this
large mound is just one of the many earthen constructions found at Poverty Point, which when
taken as a whole, dwarfs any other construction north of Mexico until Cahokia is built thousands
of years later. Much to the chagrin of many archaeologists, no evidence for substantive social or
political inequality has even been found at Poverty Point (Gibson 2000). A clear problem is that
no human burials have been encountered, but nonetheless, other signs of entrenched elitism, such
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as areas with higher status goods, larger houses, or more exotic items have never been found.
Certainly, the structure, alignments, and sheer mass of construction at Poverty Point suggests the
presence of planners, and perhaps architects, mathematicians, and work gang leaders. Nonetheless, the status of these individuals was either not significantly above the rest of society, who presumably hauled the earth making up the mounds, or is archaeologically invisible for some reason.
Whatever the reason, are we to categorize the residents of Poverty Point as “simple” because we
have no evidence of hierarchical control, elite leaders, or hereditary power inequalities?
Of course not, yet we appear to lack the correct terminology to speak of hunter-gatherer
groups that engage in such precocious constructions, are deeply intertwined in expansive relational webs, and have a remarkable fidelity to particular points on the landscape, yet lack significant societal imbalances in power. Recently, a number of archaeologists have begun to critique
the limited application of “complexity” and instead argue that communities, including hunter-gatherers, can express complexity in a number of ways including in exchange networks, ritual
gatherings, cosmological worldviews, and relation with their surroundings (Lightfoot, Luby, and
Pesnichack 2011; Randall and Sassaman 2010). Some suggest that complexity is better understood as an adjective used to describe particular practices rather than a category in which societies are placed (Alt 2010). As a case in point, some argue that instead of asking “how complex were
people?” it is perhaps more important to ask “how were people complex?” (Alt 2010: 1, following
Nelson 1995). Although this move threatens to dilute the term as every society can potentially
be seen as complex, considering complexity in a broader frame of reference is important to the
extent it removes social inequality as its defining characteristic and instead brings a focus to the
diversity, expanse, and cohesiveness of relational ties engaged by past peoples.
Reconsiderations of complexity benefit from earlier writers, like William Marquardt (1985),
who argue archaeologists need to consider the scale of their analyses and interpretations when
discussing societies as complex or simple. Marquardt points out that hunter-gatherers living
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within western Kentucky were engaged in highly sophisticated political lives that spanned long
distances and were therefore complex at a macro-scale. At a finer scale however, individuals and
families were largely mobile and living in small communities with very little social differentiation
and are best described as living simple daily lives.
Likewise, many researchers (e.g. Heckenberger 2005; Ortmann and Kidder 2013) have revisited earlier considerations of emergent complexity that do not privilege institutional elite control.
For example, Crumley’s (1979, 1995) heterarchical or Blanton and coauthors’ (1996) dual-processual models suggest alternatives to classic hierarchical power structures that are nonetheless
remarkably complex in terms of decision making processes, scale of effectiveness, and stability
over time. Others have begun to consider the possibility that some groups engaged in purposeful
anti-elitism or at least decentralized leadership practices (e.g. Angelbeck and Grier 2012). These
societies are perhaps best described as “anarchic” and studies suggest that despite a lack of institutionalized leadership, or perhaps because of it, the social and political lives of individuals and
families were diverse, filled with moments of intrigue, and often resulted in social structures and
institutions of considerable scale and efficacy.
These recent considerations of social complexity suggest a return to Service’s earlier consideration of complexity as largely defined by the scale, diversity, and differentiation of social ties
used to bind together human societies. This is not to say that elitism, hierarchal controls, and
social inequality are unimportant characteristics for study; rather, they share the stage with other
practices and institutions that served to transform human history. Following this logic, a critical
question for the study of hunter-gatherers and the emergence of social complexity is: how did
communities develop methods by which larger, more diverse, and more expansive communities
could emerge and be integrated to form a larger whole?
This question guides the present study, as the Archaic is a period in which distinct socio-cultural groups form across the Eastern Woodlands and relatively stable communities began to live
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amongst one another in long-term villages. Shell rings figure prominently in these transformations as, I argue, they are points at which relational links between peoples were configured, fashioned, and engaged. Moreover, I posit that shell ring residents were not only concerned with redefining relational ties with one another, but also with their surroundings, and that ties between
people and place were being considered and formed. Associated with these changing relational
networks is a dramatic increase in rituality or religiosity not only at shell rings, but a number
of other notable sites in the Archaic Southeast, Poverty Point being the most obvious example.
Ritual and religion are remarkably loaded terms that are difficult to apply, yet are critical to the
present study. In later portions of this chapter, I engage with recent research in which religion is
finding renewed archaeological interest. I focus on research in which religion is being reworked
and reconsidered as less about the supernatural or symbolic aspects of life and more about the
ways in which peoples define themselves vis a vis the rest of the world. I suggest that this reconsideration of religion offers a potential way forward in thinking about the remarkable communities that built the shell rings and the ways in which they became interconnected with one another
and the non-human world.
I first turn to an even more well-worn subject matter however, that of hunter-gatherer mobility. Hunter-gatherer mobility is critical to the present study as I argue that shell rings are occupied
by communities who developed a strong fidelity to place even as individuals retained a significant
level of transhumance. Mobility has also been closely tied to complexity as it has long been assumed that the authoritative power of emergent elites was easily countered by individuals “voting
with their feet” when inequities reached unbearable levels. As such, highly mobile peoples were
rarely, if ever, considered complex and some level of circumscription (as per Carniero 1970) was
needed to develop social inequality. Such circumscription, whether social or material, generally
presented itself archaeologically as sedentary communities existing over multiple generations and
filled with year-round residents. If, however, complexity is defined not as reflecting societal in23

equalities, but rather, at least in part, as through the presence and character of societal ties binding together increasingly diverse and expansive peoples, the possibility of complex mobile people
arises.
Much like past considerations of complexity however, archaeological conceptions of mobility
require additional refinement from their original formulation. In the following section, I outline
how mobility, particularly hunter-gatherer mobility, has been conceived largely as a reaction to
ecological parameters and material concerns. While these factors are certainly important, I offer
another point of view in which mobility practices are far more diverse than normally assumed,
and heavily influenced by social, political, and cosmological forces rarely considered when discussing transhumance.
Ecological parameters and hunter-gatherer sedentism
Anthropologists and archaeologists have long considered the emergence of sedentary life as a
turning point in human history (e.g. Childe 1951; Flannery 1972). The establishment of villages,
hamlets, towns, and cities is often related to dramatic changes in societal structure as population
centers both require and have the ability to create unique cultural institutions. As such, there has
been a long and sustained interest in how sedentism develops and the ways in which aggregate
populations form and sustain themselves through time.
Considerations of how hunter-gatherers engage in less mobile strategies is a more recent
avenue of research as agriculture was long considered a necessary precondition for sedentism (e.g.
Childe 1951). Historically, discussions regarding hunter-gatherer mobility begin, and occasionally end, with a consideration of how individuals and communities “map onto” ecological resources. As such, research suggests that there are two main avenues by which sedentism is attainable
for hunter-gatherers – a stable and predictable year-round food supply or a particularly abundant
seasonal resource that can be stored for future consumption (Kelly 1992). In each case, underlying ecological conditions are considered to be driving forces in the establishment of mobility
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regimes. Based on the wide range of potential underlying ecological conditions, there is a similar
level of diversity in how different hunter-gatherer communities move across the landscape (Binford 2001). Anthropologists and archaeologists have long attempted to capture this diversity in
the creation of any number of categorical descriptions (e.g. Beardsley et al. 1956; Murdock 1967).
Undoubtedly, Lewis Binford’s (1980, 2001) work has been the most impactful in describing
hunter-gatherer mobility patterns as his considerations of logistical and residential mobility and
classifications of hunter-gatherers as collectors or foragers have retained analytical importance in
contemporary studies. Using effective temperature as a measure, Binford (1980) demonstrated a
systematic relationship between hunter-gatherer mobility and environmental conditions. In tropical forests and extreme Arctic conditions, where resources are often widely distributed and available year-round, yet rarely abundant, communities more often engaged in a foraging organization
mode in which people traveled to available resources. Within a foraging community, peoples were
often on the move as they went from point to point, staying as long as the local resources allowed
and then traveling on when they reached a lower critical threshold.
In contrast, temperate forests and deserts, where resources were often spatially and temporally heterogeneous, hunter-gatherers often situated themselves between different productive patches
and sent out groups of people to collect resources and bring them back to the central locale. This
collector mode of organization still retained a level of mobility however, in that when resources
were impacted and fell below a certain threshold, the entire community left their otherwise stable
residential center and moved to a more productive portion of the landscape.
Based on these findings, Binford provided a system in which hunter-gatherer groups could
be described based on two different types of mobility, residential and logistical, that together also
heavily influenced the development of other societal institutions, including elite leadership, interregional exchange, and development of surplus. Although mobility was a critical aspect of these
organizational strategies, it was but one part. For Binford, the critical question was how hunt25

er-gatherers could most effectively organize themselves, both spatially and temporally, in order to
take advantage of natural resources.
Although his research is often considered to be reductionist in that he privileges ecological
conditions as a driving force, Binford was also quite concerned with the impact of a number of
other non-environmental factors. For example, prior researchers assumed a relatively simple
correspondence between resource abundance and the adoption of more sedentary practices by
hunter-gatherers (e.g. Beardsley et al. 1956). In other words, when the opportunity to settle down
presented itself, meaning that local resources were particularly abundant, hunter-gatherers were
thought to “naturally” adopt less mobile strategies. Binford (1983) derided this assumed causal
connection, which he described as the Garden of Eden model and the Slug Principle, and instead argued hunter-gatherers typically maintained high levels of mobility even when abundant
resources were locally available because movement was an important manner of maintaining
information about larger regional phenomena. Since Binford’s intervention, anthropologists and
archaeologists have continued to consider mobility as a primary means by which hunter-gatherers attain regional information about other groups, raw material sources, and the location and
movement of potential mates, allies, and enemies (e.g. Whallon 2006).
Perhaps a more damning critique of Binford is his model’s inability to capture the ways in
which mobility patterns shift based on the scale of inquiry. A classic counter to Binford’s work is
James Eder’s research among the Batak peoples living in the Philippines. Eder (1984) found the
Batak maintained a central settlement throughout the annual cycle, yet individual families moved
into and out of the settlement, generally only spending a quarter of their time within the village
with the majority of the year living in forest camps and field houses. Many Batak families moved
as often as 90 times per annum, often several kilometers, meaning their daily lives were almost
constantly on the move. The village however, was a stable place always filled with individuals and
families, although the makeup was constantly changing. Eder suggests that the Batak “shifted the
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burden of…mobility off of the local group as a whole and onto lower levels of social organization”
(1984: 851). In other words, although Batak society could be described as sedentary, individual
families could not.
Robert Kelly (1983, 1995, 2013) has attempted to further refine Binford’s typological schema
and respond to complicated examples, such as the Batak, that do not fit into easily defined categories by focusing on quantifiable aspects of mobility including: the number of residential moves
each year, average distance moved, total distance moved each year, total area used in an annual
cycle, and the average length of a logistical foray. Together, Kelly employs these different criteria to describe and compare mobility strategies engaged by a range of modern hunter-gatherers
and suggests their applicability for the archaeological study of past groups. Focusing on modern
hunter-gatherers, Kelly (1995, 2013) argues that abundance of natural resources, which he defines by measuring biomass1, are critical to the adoption of reduced mobility patterns. Although
he focuses on ecological conditions, Kelly (2013: 104) recognizes that a number of other factors,
including finding spouses, relieving social tension, or even fleeing areas haunted by the recently
deceased, can promote particular mobility decisions within hunter-gatherer communities; yet
these factors operate on a much smaller scale, as they may influence the movement of an individual or family, but not entire communities or societies.
Mobility as more than ecology
Although Kelly, Binford, and indeed, virtually all researchers studying hunter-gatherers recognize non-ecological factors as important to resultant mobility patterns (Kent and Vierich 1989;
Lee 1976; Morris 1982; Vickers 1989; Woodburn 1968, 1972), their research falls short in both addressing these factors and understanding the ways in which they impact decision making. Moreover, Kelly, Binford, and other ecologically oriented researchers are more interested in why hunter-gatherers adopt particular mobility strategies and less about the ramifications of these choices.
1. “an environment’s total amount of standing plant matter” (Kelly 2013: 85)
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Shifting to writings by Timothy Ingold (1987, 1999, 2000) and other anthropologists (e.g.
Bird-David 1990, 1994, 1999, 2008; Willerslev 2007) we can begin to understand mobility as more
than a simple mapping onto resources. Ingold is particularly important in this regard as he has
long argued that humans are, in large part, formed as social beings through daily interactions
with their surroundings, or as he puts it, “it is from their emplacement in the world that people
draw not just their perceptual orientations but the very substance of their being” (2000: 144). For
Ingold, the acts of tracking and killing prey, harvesting nuts and tubers, and otherwise living on
the bodies of plants and animals provided by the forest, marsh, or ocean are not simple subsistence practices, but are ways in which hunter-gatherers define and construct themselves as human beings. Ingold is particularly interested in adopting a “dwelling perspective” in which “the
world continually comes into being around the inhabitant, and its manifold constituents take on
significance through their incorporation into a regular pattern of life activity” (2000: 153). In
other words, Ingold suggests that the daily activities enacted by hunter-gatherers produces knowledge of the world and humanity’s place within it and as such, provides a framework by which
they define their relations with one another and with a vast realm of non-human actors.
Movement through the landscape is a particularly important aspect of dwelling within the
world, as Ingold (2000, 2007, 2011) suggests that different ways of moving produce distinct understandings of humanity’s relation to the land. Critiquing normative views that suggest nomadism
“implies a connection to the land that is tenuous or non-existent,” Nuccio Mazzullo and Ingold
argue that “it is precisely through their movements that [nomads] are entwined with the land”
(2008: 36). While typical agrarian ideals foreground human entanglement with the landscape
through continuous habitation, farming, or herding in one locale, more mobile peoples have
very different connections with place that are nonetheless as efficacious and concrete as those
experienced by farmers and herders. Drawing from work among the Sami of Northern Europe,
Mazzullo and Ingold argue that highly mobile peoples live their lives “not in places but along
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paths” (2008: 32). Movement between campsites, as well as the periodic stops along the path,
offer opportunities for connection between people and place, particularly when nomads follow a
circuit of movement and revisit past camps and trails. Although they rarely have the same claims
of ownership over land as their agrarian brethren, Ingold suggests nomadic people nonetheless
feel a deep sense of belonging within the landscape, albeit in a more distributed fashion.
Nomadism also helps to fashion how the world is viewed, categorized, and interpreted. Pathways, lines of entanglements, intersections, and crossroads are powerful metaphors within highly
mobile social worlds and Ingold (2000, 2007, 2011) suggests nomadic peoples have particular conceptions of time, place, causality, and vitality premised on movement. For example, good health
is described as continued movement, while death is the cessation of momentum.
In more recent works, Ingold has attempted to capture the power of movement within the
lives of highly mobile peoples by describing a practice of “wayfaring” (2011: 12). According to
Ingold,
“The wayfarer is continually on the move. More strictly, he is the
movement….the wayfarer is instantiated in the world as a line of travel. It is
a line that advances from the tip as he presses on, in an ongoing process of
growth and development, or self-renewal….From time to time he must pause
for rest, and may even return repeatedly to the same place to do so, each pause
is a moment of tensions that – like holding one’s breath – becomes ever more
intense and less sustainable the longer it lasts. Indeed the wayfarer has no final
destination, for wherever he is, and so long as life goes on, there is somewhere
further he can go” (2011: 150).
One is left to question how nomadic peoples, who define themselves and the world around
them through recurrent movement, are ever able to become sedentary? Ingold and Mazzullo
suggest that the effect of “sedentarization is to rupture people’s bonds with the land, such that
these become more rather than less tenuous. Constrained to reside in one spot, they can no longer inscribe their lives into the land as they used to” (2008: 36). Not only are bonds with the land
made tenuous; increasingly sedentary peoples would be challenged to rework a wealth of underly29

ing metaphors, relational schema, and conceptions of self, society, and the landscape as their daily
encounter with one another and their surroundings would shift dramatically.
To date, archaeologists rarely consider the conceptual challenges associated with hunter-gatherer groups shifting from high to lower levels of mobility. One pertinent example however, comes
from Christopher Moore and Victoria Dekle (2010) who do not focus on sedentism per se, but
rather on closely related changes in subsistence strategies as they investigate the remarkable perceptual shifts needed for hunter-gatherers to move from a hunting regime centered on terrestrial
and aquatic vertebrates to one specialized on mollusks and tree nuts. Looking at the archaeological record of the Eastern Woodlands, Moore and Dekle recognize a dramatic increase in the
consumption of nuts, seeds, and shellfish during the Middle Archaic which, they assert, “reflected
a perceptual shift from mobile animals as organisms/food to both mobile and immobile plants
and animals as organisms/food” (2010: 601). Moore and Dekle argue that prior to this shift,
Archaic peoples equated the desirability of foods with their locomotive ability, with highly mobile
foods, like deer and birds being in high demand while immobile animals and plants were less valued. For unknown reasons, locomotive ability and desirability became disconnected during the
Middle Archaic, resulting not simply in the dietary addition of new immobile foods, but dramatic
changes in how communities viewed and interacted their surroundings. Productive tree stands
and rich shellfish beds became powerful and important points on the landscape and were often
visited and perhaps tended periodically. Influenced by Ingold (2000), Moore and Dekle suggest
that changing subsistence foci necessitated a reconfiguration in how communities perceived their
place in the world and how they assigned value to food resources.
Similar reconfigurations would be necessary for formerly mobile peoples adopting more
sedentary practices. As such, ecological conditions are of course dramatically important as
people cannot remain in one place if the required resources are not present, yet it is also critical
to consider the ways in which a shift in mobility requires remarkable perceptual and conceptual
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reformulations. In later chapters, I suggest that shell ring residents were likewise challenged to
reshape their relational world as they began to occupy the same locale over long periods of time.
Of particular importance, I argue, are the ways in which shell ring residents negotiated their
relation with each other, the landscape, and the foods that they began to depend upon. In the
following sections, I turn to consider each of these relational arenas in turn. Although I divide
these relational arenas, I stress that these divisions are for organizational purposes alone as it is
quite unlikely that shell ring residents would have drawn such stark lines between people, place,
and objects.
Nonetheless, in order to provide a narrative structure, I first begin by considering the inter-personal challenges created when formerly mobile peoples began to live in nucleated settlements, likely with peoples who were not immediate kin. Human-human relations within these
nucleated settlements, or villages, would become both more frequent and more intense, creating
numerous opportunities for societal conflict. Likewise, villages are often imbricated in wider
worlds of politics and power, particularly when they are the largest conglomeration of peoples on
the landscape. Perhaps because of these challenges and affordances, the creation of regional identities and social bodies is often situated within villages, making their study crucial to addressing
the rise of larger socio-political entities. I therefore address previous studies that have focused on
the formation of local and regional social bodies with a focus on those that incorporate early or
emergent village systems. Often, the study of expansive social bodies finds that religious beliefs,
ritual events, or cosmological understandings play crucial roles in tying otherwise disparate
groups together. Shell rings, as points of periodic convergences, likely had ritual, cosmological,
or religious importance for coastal peoples and shared encounters among otherwise dispersed
populations presumably had an effect on how social bonds were defined. I critically address the
functional interpretations often applied by archaeologists studying religion while still suggesting
that religion, ritual, and cosmology are important fields by which social relations are foregrounded, experienced, and often formulated.
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Much as human-human relations were being refashioned at shell rings, I argue so were those
between humans and the surrounding landscape. As the work provided by Ingold demonstrates,
nomadism and sedentism are not simply settlement strategies, but rather are remarkably impactful ways of living and defining ones place in the world. Much as Ingold argues that the wayfarer
is, in part, fashioned through their experience of moving through landscape(s), so too are villagers partially formed by their bonds to particular locales, often centered on their homes. Although
likely true of all peoples, the adoption of village life may have been particularly meaningful for
Native Americans.
I make this suggestion based on a substantial body of literature, much of it written by American Indians, which demonstrates how Native American conceptions of place, identity, morality,
and cosmology are far more engrossed with one another than in Western sensibilities. Although
a remarkably diverse body of peoples with various belief structures, narratives, and conceptions
of the world, American Indian philosophers from across the cultural spectrum are in agreement that humans are largely defined through their engagement with the non-human world
that surrounds them (Cordova 2007; Basso 1996; Deloria 1973, 1995, 1998, 1999; Jackson 2013;
Norton-Smith 2010; Paper 2007; Schweninger 2008). This non-human world is, in large part,
highly localized in that while there may be several entities (such as the Sun) who are occasionally
described as globally important and efficacious, the vast majority reside within and have powers
are limited to certain points on the landscape. As such, shifting from a lifestyle of near constant
movement to one more localized or tethered to a specific spot, such as a shell ring, would likely
present a unique set of challenges for Native Americans whose nomadic travels entailed interactions with a broad landscape of places and entities. Moreover, shell rings are all located on
landforms created by sea level changes during the Late Archaic. This means that in many cases
the rings are the first significant habitation on otherwise newly formed islands, rivers, coasts,
and estuaries. Throughout this dissertation I question how individuals and communities would
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relate to a landscape only recently formed when those emergent landforms and ecozones were
considered filled with powerful non-human entities. Much as I suggest that shell rings are villages and therefore reflect a new manner of humans relating to one, I likewise consider how they
could also be a particular manner by which human relationships with the landscape were formed,
maintained, formalized, made visible, or solidified. To this end, I offer an overview of American
Indian conceptions of space and place with a particular interest in how points on the landscape
can gather together increased importance as they are thought to cross between past and present,
this and other worlds, or boundaries dividing human and non-human realms.
Finally, I finish the chapter by considering how human-object relations may have also been
addressed by shell ring residents. Much like human-human and human-landscape relations, the
adoption of village life often entails a shift in how people come to understand their connection
to things. Researchers have long recognized that reduced mobility allows the accumulation of
objects as individuals were no longer limited in what they could carry on their backs or hide away
until their return (e.g. Sahlins 1972). Although this insight is important, it is also critical to note
that hunter-gatherers often have strict moral and cosmological beliefs that see material accumulation as problematic. I offer an overview of several such instances and suggest that the adoption of
village life, to the extent that it required the storage of foods between seasons and across annual
cycles, would require a reworking of how objects and resources were viewed. This is particularly
important for the current study as I demonstrate in later chapters that shell ring residents accumulated large quantities of foods that were stored for significant amounts of time. Traditional
interpretations would see such accumulations as the inevitable effect of seasonal abundance and
the demand for year round food by a local sedentary population. I do not necessarily disagree
with this conclusion, but do suggest that a shift from a worldview of constant sharing and trust
in the providing power of the landscape to one of delayed consumption and provisioning for lean
seasons is a cosmological, if not ontological, reformulation requiring significant changes in the
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social place of objects, resources, people, and their ecological surroundings. I therefore close the
chapter by considering ritual economies, intensified production, and changing conceptions of
material accumulation within hunter-gatherer communities.
Human-human relations: the social demands of village life
As I argue throughout this dissertation, shell rings are not simple ramifications of sedentary
behavior, but are rather a very particular manner of occupying a landscape in which a number of
people decided to live in close proximity to one another over extended periods of time. In other
words, shell rings are villages; a term that has recently resurfaced as a focus of study that builds
on earlier influential studies (particularly Flannery 1976). More recent research (e.g. papers in
Bandy and Fox (ed.) 2010) have increasingly focused on the establishment and maintenance of
“early village societies” as a global phenomenon critical to the study of human history and tied
together by similar challenges, trajectories, and outcomes. Importantly, sedentism does not necessitate village life as communities can occupy a landscape in dispersed hamlets or households.
Likewise, as the Batak example offered earlier suggests, village life does not necessitate sedentism,
at least on the individual or familial level. Batak villages are characterized by a constantly shifting cast of residents, yet the community remained unified; or at least cohesive to a degree that
allowed the recurrent movement of the same peoples in and out of the settlement.
In later chapters, I show that the St. Catherines Island shell rings are similar to the Batak
village in that while the rings were relatively stable over generations, their demographic makeup
likely changed a great deal throughout the year and perhaps across annual cycles. For parts of the
year the rings were occupied by a relatively small population, perhaps only a couple of families.
These families were periodically joined by many more peoples during the winter and perhaps
spring months and population levels swelled. By the time the summer heat began, shell rings
were again occupied by only a few people, perhaps the same residents from the prior year, perhaps
not. Because of this ebb and flow of peoples, I suggest that prior studies of shell rings that fo34

cused on placing them along the sedentary-mobility continuum are flawed and that a shift toward
understanding rings as villages is in order. Shifting away from studying the sedentism/mobility
spectrum to one that instead investigates the development of villages and village life is useful in
that it refocuses interpretive attention toward how people created and retained a level of communality rooted to a particular point on the landscape, perhaps even as they resided in that locale for
short, perhaps recurrent periods of time.
Importantly, an analytical focus on village life highlights the social stresses associated with
living in close proximity to neighbors, often in densities well beyond the cultural norm. As
nucleated aggregations of people, villages are points at which numerous social, economic, and
ecological stresses and affordances collide and human societies are often challenged to remain
unified. Many of these challenges were either entirely novel or were at least at a scale beyond
what early villagers had ever faced prior. Early village life was therefore an innovative situation in
which unprecedented social developments were often needed and frequently generated.
Villages are also important units of study as they are often points at which politics, both local
and regional, are engaged and communal affiliations and identities are established and displayed.
This is particularly true when studying “autonomous village cultures,” a term offered by Robert
Carneiro (2002) to define societies in which political hierarchy does not extend beyond individual
settlements. Unlike traditional chiefdoms, in which a paramount individual or lineage resides in
a communal capital from which they rule neighboring settlements, autonomous village cultures
are a conglomeration of roughly equivalent population centers. Critical to the study of autonomous village cultures are the ways in which these different centers are integrated to one another
and often form cohesive social identities (Carneiro 2002).
To date, hunter-gatherers have only rarely been considered as examples of “early village
societies,” which instead focuses on early horticultural and agricultural peoples (Bandy and Fox
2010; Bellwood 2005; Rowley-Conwy 2004). As such, it is unclear whether the establishments of
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hunter-gatherer villages have similar trajectories, challenges, and outcomes as agrarian villages.
The study of emergent village life within hunter-gatherer communities is therefore an important
anthropological question as it has been poorly addressed to date, yet has the capacity to inform
much larger discussions.
Within the study of agrarian peoples, researchers suggest that a critical juncture in human
history was when people were “learning to live in villages” (Marcus and Flannery 1996: 71). In
other words, the point at which humans became “domesticated” (Wilson 1991) and willing to
reside in proximity with other peoples at relatively high population densities without unstainable
levels of violence, avarice, theft, or other disruptive human tendencies. Classic ethnographic
research among small village communities frequently documents the fragility of these residential
units and the constant threat of their rupture and the need to develop integrative institutions,
structures, or practices if they are to be maintained (Oliver 1955; Turner 1957). Napoleon Chagnon’s (1976) research among the Yanomami is a classic example of how villages often fission
based on interpersonal conflict. Chagnon provides numerous examples in which communities
threaten to divide and concludes that “as the group gets larger and its composition more complex,
squabbles and fights grow in frequency [until] the village can no longer be held together by the
ties of kinship, marriage obligations, and tenuous authority of the headman” (1976: 17). Similar
conflicts were observed by Roy Rappaport who described the “pulsating” (1968: 12) settlement
cycle of the Tsembaga and suggested that while population size increased in a linear fashion, the
possibility of interpersonal conflict increased geometrically and quickly reached unsustainable
levels. Rappaport describes the escalation of social conflict based on increasing population levels
as the “irritation coefficient of group size” (1968: 116).
In a related fashion, larger populations are often more diverse, which may contribute to
societal instability. Speaking to this point, Carneiro describes a fissioning event in which “a
dispute arises between two persons, and soon close kin begin lining up behind each disputant.
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This alignment of relatives may continue until the entire village is polarized into two factions.
These factions provide a cleavage plane along which the village may readily split” (1987: 99). To
the extent that villages are filled with peoples of divergent lineages, linkages between kin groups,
whether social, economic, political, military or religious, are often required to keep the social
body intact. Thus, “a major challenge facing the [early] villages…was to find ways to integrate
larger communities without fissioning” (Marcus and Flannery 1996: 73).
Religion, ritual, and the creation of larger social bodies
Although there are likely numerous paths by which societal friction was reduced and early
villages were established and expanded beyond minimal levels, I am especially interested in the
place of religion, ritual, and cosmology. Numerous seminal studies have focused on how shared
cosmological viewpoints, ritual encounters, and beliefs in the sacred can act to reduce societal
tensions and permit the creation of long-lasting and stable communities (e.g. Eliade 1959; Malinowski 1922; Radcliffe-Brown 1964[1922]). Early researchers often concluded that religion was
the glue by which human society was first formed and allowed to grow, although they disagreed
about exactly how such cohesion was promoted. Many saw religion as an externalization or
manifestation of inward psychological states, such as feelings of collectivity, communal identity,
or anxiety over the place of humans in the world (e.g. Durkheim 1995[1915]; Lowie 1952; Malinowski 1925). Others, most notably Radcliffe-Brown (1964[1922]), argued that religion was
not the externalization of internal feelings, but rather that religiously motivated experiences
and practices, best described at rituals, often created particular mental states that contributed to
the development and maintenance of religious ideas. At the forefront for researchers like Radcliffe-Brown were the large communal rituals in which feelings of dependency and inter-relation
were developed and communal identities were formed. Within these large gatherings, emotions
were heightened, individuals often proclaimed membership to larger communal identities, and
the crowd was seen as acting toward a shared goal.
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For early anthropologists, the constructive nature of these gatherings and religion as a whole
was seen as self-evident. Communities could be defined, at least by external researchers, through
their shared religious practices and beliefs. Such communal affiliation was most evident, again,
at least to an external researcher, during large communal events. As such, religion – generally
defined as system of beliefs oriented toward a supernatural sphere, and ritual, the acts promoted
by such beliefs, were clearly related to communal identification and cohesion. Together, these
early theorists are often described as functionalists. Each saw religion, and some saw ritual, as
crucial to forming societies as they provided a means by which cultural divisions were reduced,
social cohesion was increased, and a more stable and expansive social body could be constructed.
A common theme within early functional writing was to consider societies as organisms, made
up of vital organs, with religion as a mode by which the unit was regulated and stabilized (e.g
Radcliffe-Brown 1964[1922]).
While early functional approaches focused on societies as organisms, largely set apart from
the world as well-defined entities, later functionalists recognized boundaries between social and
natural worlds were far more porous and societies had to be placed within their ecological landscapes if they were to be understood. Research by Rappaport (1979, 1999) is of particular importance as his work suggests religion and ritual are evolutionarily means of adapting to ecological,
social, demographic, and technological conditions. Rappaport’s (1976) most famous connection
between religion and ecology is his assertion that the Maring-speaking people of New Guinea
scheduled the slaughter of pigs for ritual events based on the costs of feeding and tending to the
herd. When the herd grew beyond a certain threshold, the labor associated with their care became unsustainable at which point a celebration was held, pigs were slaughtered and consumed,
and labor demands were reduced to a manageable level. Key to Rappaport’s consideration of
religion and ritual was that certain practices, institutions, and people could be instilled with authority, legitimacy, or applicability based on their perceived relation to cosmological forces. The
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slaughter of large numbers of pigs would normally transgress numerous rules regarding over consumption and decimation of livestock, yet, because they were consumed during ritual events, the
reduction of the herds was legitimized and indeed sanctified. Although often characterized as a
gross materialist, Rappaport’s later writings (especially 1999) focused on how religion was critical
to the creation of human societies because of its ability to reformulate human experiences, relationships, and worldviews in a manner that allowed the creation of larger and more diverse social
bodies. In his estimation, the underlying structure of religion was a paradoxical reinvention
of the world in which “the unfalsifiable supported by the undeniable yields the unquestionable,
which transforms the dubious, the arbitrary and the conventional into the correct, the necessary
and the natural” (1999: 407). It is beyond the scope of the present work to unpack this sentence,
but in short, Rappaport argues that subjective practices, institutions, structures, and relationships
can be formulated, sanctified, and given the appearance of propriety through the lens of religion.
Critically, the very notion of “society,” a feeling of belonging, meaning, and identity tying together an otherwise diverse body of peoples is, at its core, an acceptance of subjective ideals, relationships, and meanings. As such, religiously inspired or informed communities are often quite
resilient and have the ability to expand beyond biologic, social, and even cultural boundaries.
Rappaport’s writings have influenced and are reflective of a larger tradition within anthropology, particularly in the 1960s through the 1980s, which viewed religion as a method by which societies adapted to external or internal pressures and were capable of expanding into larger societal
forms (e.g. Harris 1977; Lansing 1991; Reynolds and Tanner 1983). Although far less pervasive
following critiques from researchers who questioned the presumed evolutionary benefit of religion and ritual, or even the ability to adequately define and delineate religious acts, institutions,
or structures outside of a few modern traditions (e.g. Asad 1993), the view of religion as adaptive
remains a viable interpretation within the field of evolutionary psychology and by human behavioral ecologists (e.g. Barrett 2000; Boyer 2001; Bulbulia 2004; Sossis 2003; Sossis and Bressler
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2003; Wilson 2002). Likewise, many archaeologists continue to see religion as a means of encoding information, shaping behavior, or solidifying institutions needed for the survival of particular
societies (Cove 1978; Minc 1986; Scarborough 1998; Sobel & Bettles 2000).
One of the more damning critiques of evolutionary accounts of religion comes from Marxian
anthropologists who typically view religion as a means by which emergent or entrenched status
differentiations could be either subsumed or legitimized and as a tool for elites to protect their
vaulted positions. One of the earliest writers who critiqued the presumed amiability of religion
and ritual through an application of Marxian theory was Max Gluckman. Gluckman wrote that
“every social system is a field of tension, full of ambivalence, of co-operation and contrasting
struggle” (1963: 127). Rather than being the expression of social unity, rituals were often expressions of complex social tensions that demonstrated real conflicts existing within the society. For
example, during many rituals, social status is dropped or even reversed as women dress as men,
masters as slaves, and old as young. Gluckman suggests that these reversals reflect deep anxieties
over structural inequalities and allowed an opportunity to exaggerate the underlying tensions,
make them into a spectacle, and provide moments of catharsis for the community as a whole
(Gluckman 1963: 110-136).
For Gluckman and many other Marxian inspired anthropologists (e.g. Bloch 1989), religion
and rituals acted as a conservative force employed to promote and preserve existing social structures, often including unequal power relations. Elites were often viewed as controlling religion,
or at least modifying it to their own needs, as a means by which they legitimized their place in
society. As such, religion was seen as a means by which larger and more unequal societies could
be formed, at least to the extent that the masses continued to accept their lower status as a condition legitimized by more powerful cosmological forces, institutions, or histories.
In contrast to the presumed conservative nature of religion offered by both functionalists and
Marxists, other anthropologists argued religious rituals are means of revolution, points of dramatic social upheaval, and threats to the status quo (e.g. Comaroff 1985; Ortner 1989). Much of
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this work can be traced back to Victor Turner (1969, 1974, 1982) who described rituals as being
“anti-structure” in that they are fundamentally a response to the alienation, exploitation, and
divisiveness found in many societies. For Turner, rituals are times in which social norms are
often cast aside and individuals are able to shed their traditional identities or statues. With these
trappings set aside, individuals are able to interact with one another in a far more direct and
egalitarian manner. Through these interactions, individuals often experience communality with
their neighbors and develop strong social bonds that last beyond the ritual itself. As such, rituals
often bring communitarian values into everyday life and are therefore a threat to non-egalitarian
social structures rather than a tool of elites acting to keep their subordinates in bay.
Although there are clear differences between these scholars, including an interpretive focus
on religion by some and ritual by others, I point out that each views religion and ritual as capable
of integrating larger, more diverse, and likely more differentiated peoples into a more cohesive social body. As such, the integrative ability of religion and ritual has been a cornerstone of anthropological research for decades and was not seriously questioned until the 1960s when a number
of researchers questioned the functionality of religion. These researchers typically moved away
from discussing what religion did, and instead focused on what it meant. Religion, rather than
being a mode or tool by which society regulated itself instead viewed as an internal aspect of
individual psychologies, a manner by which symbols were categorized, and as a particular mode
of communication that structured how the world was viewed (e.g. Douglas 1982; Leach 1976;
Levi-Strauss 1967). Labeled as structuralism, this school of thought had little interest in seeing
religion and ritual as a tool of integration or manner by which diverse peoples could form inclusive identities.
Religion and integration within the archaeological record
I return to structural writers and more recent critiques later in this chapter, but note that
they have found little resonance within archaeology, perhaps because archaeologists find it dif41

ficult to access the internal logics of past religious practices or the meaning that they brought to
the lives of past peoples (although see writings by Brown 1997, 2003 for notable counter examples within my study region). Instead, archaeologists often continued to view religion and ritual
in functional terms, particularly in terms of how shared cosmological beliefs and actions were
fundamental to the formation of societies, both on a localized level, such as villages, and on more
macro terms, including the creation of sub-regional “cultures.” This is perhaps nowhere more
obvious than in the archaeological study of the American Southwest. Of particular interest for
many Southwestern archaeologists is the development and use of “Great Kivas” and other ritual architecture as points at which social cohesion was created, expressed, and materialized (e.g.
Adler and Wilshusen 1990). As their name suggests, Great Kivas are large subterranean structures, averaging approximately 180 m2 in floor area (Schachner 2001: 178). Within the Mimbres
region during the Early and Late Pithouse periods (AD 150-850), Great Kivas are often associated
with relatively small hamlets. Although not without controversy, Patricia Gilman (2010) suggests
that many of these hamlets were occupied by single families and never became nucleated villages.
According to Gilman (2010), Great Kivas and other large-scale “ritual” structures found in these
small hamlets, were far beyond the needs of the local community, leading her to suggest that
they were used to host aggregate events in which local families invited an otherwise dispersed
community to gather, enjoy each other’s company, and perhaps find marriage partners. Through
these events, Gilman suggests a level of social cohesion was formed across the region, which
proved to be long-lasting as the tradition of dispersed, yet integrated, settlement continued for
centuries.
A somewhat different historical trajectory can be found further to the north where large-scale
public architecture, including Great Kivas, are eventually incorporated into nucleated villages
during the Pueblo I period (Adler and Wilshusen 1990; Wilshusen and Potter 2010). Surveying
the establishment of early villages in the Mesa Verde region, Richard Wilshusen and James Potter
suggest that Great Kivas were points at which diverse peoples came together and that “feasting,
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ritual performance, and similar group events within these early village settings may have provided mechanisms to integrate or subdue various village factions” (2010: 170). Providing a forum,
locale, and mechanism for reducing social tensions may have been particularly important as the
Pueblo I period is marked by high rates of violence, much of which was organized and directed at
the village level (Lightfoot and Kuckelman 2001).
Great Kivas played a critical role in Adler and Wilshusen’s (1990) seminal study in which they
investigated “integrative structures,” a diverse body of constructions defined based on their use
to host communal events. Integrative structures are generally public architecture, meaning their
construction and maintenance was the responsibility of the larger public, which could include
both the immediate community and neighboring groups (Adler and Wilshusen 1990). The
actions involved in the formation and upkeep of public architecture are considered integrative as
they bring together a potentially diverse body of peoples that act in unison for a shared goal. The
resultant construction often serves as materialization of the communal labor involved in their
construction and can serve as a powerful symbol of communality. As such, when otherwise separate groups gather to form shared integrative structures, they are thought to also create a lasting
symbol of their affiliation that acts as a touchstone for their shared community.
While most prevalent in the American Southwest, similar archaeological investigations highlighting the integrative ability of religion, ritual, and cosmology can be found in other portions
of the North America (Pauketat 2013), as well as South America (Bandy 2004; Dillehay 2004; Van
Gijseghem and Vaughn 2008), Asia (Lee and Zhu 2002), Australia (Gibbs and Veth 2002), and
Europe (Verhoeven 2002). In each, archaeologists detail an earlier period in which social groups
were small, diverse, and either in competition with one another or in some level of isolation. At
a critical threshold, cross group cohesion increases as larger social bodies are formed in concert
with signs of a shared religious or cosmological worldview, often made most visible in the adoption of communal feasts, festivals, and gatherings as well as the construction of “sacred land43

scapes” populated by shrines, mounds, performative centers, or any other array of constructed
spaces.
Non-functional accounts of religion and ritual in archaeology
Although they are important, the view of religion as a powerful integrative force has been
heavily critiqued by archaeologists in recent years, as has the relative ease in which “religion”
was thought to be definable in simple cross-cultural categories (e.g. Fogelin 2007; Hodder 2010;
Renfrew 1994). Although seen as a difficult realm of study, archaeologists working over the last
decade have attempted to form an “archaeology of religion” in which religion is seen as a ubiquitous force in human history and society, yet largely considered in a non-functionalist manner
(Fogelin 2007, 2008; Hayden 2003; Whitley and Hays-Gilpen 2008; Hodder 2010; Insoll 2011;
Pauketat 2013; Renfrew and Morley 2009). I do not intend to review this rich body of literature to
any significant degree, yet it is important to touch on a few key arguments as they impact my own
interest in how religion is viewed as relating to societal cohesion.
An important aspect for the current study is the way in which archaeologists have struggled
to define religion. Although there is a great deal of diversity, the archaeological definition of
religion generally falls into three different schools of thought. The first are those who see religion
as any set of actions, beliefs, or institutions that reference the “supernatural,” “unseen realms,” or
“other worlds” (e.g. Lewis-Williams and Pearce 2005; Malone et al. 2007; Mithen 2009). For this
school of thought, humanity recognizes its existence as separate from another realm in which
more powerful forces reside and religion is the attempt to cross between these realms. As such,
religion is, in large part, an established cosmological viewpoint shared among a community of
believers in which a spiritual realm is defined vis a vis the human secular world.
In contrast, a second body of researchers suggest that religion is better understood not necessarily by what it references (the supernatural), but rather how it references other worlds. For
these studies, ritual often takes special prominence as it is through symbolic action that religion
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is formulated; or as David Barrowclough and Caroline Malone suggest, “rituals are the social processes which give a concrete expression” to religious ideas (2007: 1; also see Bell 2007). As such,
focus is placed less on the structure of belief systems and more on how belief is “symbolized” or
“expressed” (Renfrew 2007).
Although every researcher studying religion and ritual registers a degree of caution when
defining their subject matter, as they see religion blending together with politics, economics, and
other “secular” affairs (e.g. Lewis-Williams and Pearce 2005: 105), a third direction within the
study of past religions suggests there is no blending between secular and sacred realms, because
there is no actual separation, or that “sacred” and “secular” simply do not exist, except within
modern societies (Bruck 1999; Fowles 2013). Talal Assad figures prominently within this school
of thought as he argues “that there cannot be a universal definition of religion, not only because
its constituent elements and relationships are historically specific, but because that definition
is itself the historical product of discursive processes” (2008: 112; also see Asad 1993). Taking
Asad’s critique seriously, as well as those offered by Latour (1993) and Ingold (2000) who argue
the division of the world into distinct and separate realms of inquiry and causation is a distinctly
modern mindset, this third school of thought strives to not simply remerge sacred and profane
worlds, but to consider the possibility that these assumed categories are far from universal and
that past communities likely lived in dramatically different worlds in which modern conceptions
hardly apply (Alberti and Bray 2009; Alberti et al. 2011). As such, universal definitions of religion
are not simply inaccurate, but act as serious impediments to the study of past peoples.
In other words, studying religion as a system of actions designed to reference or communicate
with other supernatural powers is inherently flawed as it assumes past peoples recognized a world
divided into natural and supernatural – ontological categories foreign to many peoples (Latour
1993). Likewise, focusing on the symbolic or expressive acts of ritual sidesteps the problematic
nature of natural/supernatural dualisms, but instead introduces ritual/mundane as predeter45

mined categories, which again may not be held by past peoples (also see Bell 1997, 2007). Instead,
this third school of thought suggests that there is no practice, belief, structure, or tradition that
can be universally labeled as religious or ritual in any meaningful way without attending to the
local and particular ontological worlds of past peoples. Benjamin Alberti and Yvonne Marshall
suggest the possibility of taking “ontological alterity seriously” (2009: 346) through an interpretive framework that treats “native thought…as philosophically challenging, a potential equivalent
to western philosophical doctrines” (2009: 348). The project of taking past ontologies seriously
appears to be well-underway in that archaeologists have strived to uncover local understandings
of gender and sexuality (Weismantel 2004), materiality (Parker Pearson et al. 2006), personhood
(Bruck 1999; Fowler 2004), and we can now speak of an “ontological turn” in archaeology (Alberti et al. 2011).
Particularly germane to the present study is Severin Fowles (2013) research in which he has
cast off universal assumptions of what constitutes religion within the Puebloan Southwest and instead investigates local understandings of non-human entities, stories of emergence and creation,
and relationships between people and place. Fowles suggests that many Puebloan peoples engaged in a series of actions he describes as “doings.” Doings are defined as “simultaneously social,
economic, political, cosmological, technological, and so on, as are most human practices. They
are not, in other words, a separate species of Pueblo behavior. But they are distinguished from
other practices by the extent to which they mark and make explicit the mutual entanglements of
people, things, and cosmos” (2013: 104). Indeed, Puebloans are invested in a project best described as an “exegesis of worldly interconnections” (Fowles 2013: 105) through which they define
their relationships with one another, powerful non-human entities, historical events, and their
material surroundings. Fowles is careful to argue that his use of “doings” is not simply a neologistic act of switching out “religion” for a novel, yet equivalent term. By interrogating a number
of Puebloan stories, Fowles suggests that the consideration of “doings” allows insights into how
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practices, beliefs, and traditions are informed by a wealth of forces that are unduly simplified and
divided if one were to create interpretive boundaries between religion, politics, economics, and so
forth.
A critical aspect of Fowles’ research for the present study is his rehabilitation of Durkheim’s
(1995[1915]) thoughts on “effervescence.” Durkheim, much like Rappaport, Turner, and others,
recognized that a rich life of ritual engagement, often experienced through large-scale communal affairs, resulted in a “solidified” community of people. For Durkheim, gatherings of large
numbers of people informed by similar goals and acting in unison, creates a “vivifying action”
in which individuals are transported to “an extraordinary degree of exaltation” (1995[1915]:
217). Durkheim described this feeling as effervescent and suggests “in the midst of assembly that
becomes worked up, we become capable of feelings and conduct of which we are incapable when
left to our individual resources” (1995[1915]: 211-212). When felt in concert with a group likewise
energized, excitement builds upon itself as it “echoes” between individuals, eventually reaching
“an avalanche that grows as it goes along” (1995[1915]: 218). Durkheim suggests that these points
of encounter were critical to the creation of group solidarity as they empowered both the individual and the community with feelings of affinity, dependency, and mutual construction.
Although long critiqued for assuming an underlying societal homogeneity subsumed by
ritual action and the genesis of spirituality and society through misplaced feelings of exuberance,
Fowles (2013) argues that aspects of Durkheim’s theories mesh well with his own conceptions
of Puebloan doings. Specifically, Fowles suggests that effervescence need not rely on underlying homogeneity of social groups, as exaltation does not arise from “likeness alone, but rather
likeness in the face of difference or even likeness by virtue of difference. True transcendence
is premised on a paradoxical realization that we are all, each of us, incommensurably distinct
and yet, in spite of this, somehow connected and unified as parts of a greater whole” (2013: 147).
Indeed, Durkheim writes that after periods of exaltation end and “we are again on our own, we
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fall back to our ordinary level and can then take the full measure of how far above ourselves we
were” (1995[1915]: 212). In other words, during periods of effervescence, the lines drawn between
people fall away, and to the extent that those lines are distinct and arise from social heterogeneity,
the return to “normal” is that much more stark and transcendence that much more powerful.
Importantly, points of effervescence are instances in which relationships are the focus of
contemplation and therefore points at which these relations can most easily be redefined. As
relational ties are being formed and defined, effervescent gatherings are events of remarkable
social power in which efficacious institutions, traditions, and even histories can be fashioned and
deployed. Fowles suggests that archaeologists need to attend to “the generative nature of increases in social intensity and spatial density” (2013: 190) as shared acts of communal gathering often
act as fulcrum points for societal change. Importantly however, Fowles warns that “effervescence
is not a cause, nor a hammer against a knee, not a source of something else. It is an animate and
self-amplifying phenomenon that can be nurtured, domesticated, and grown like a vast field of
corn to sustain a population” (2013: 189). Sustenance can take many forms, as effervescent moments and events can be points at which conflicts are forgotten or resolved, new members of the
group are initiated and brought into the fold, and societal norms are established and taught.
This is not to say however, that shared communal action always inspires affinity, as Edmund
Leach reminds us that ritual is “a language of argument, not a chorus of harmony. If ritual is
sometimes a mechanism of integration, one could as well argue that it is often a mechanism of
disintegration” (1964[1954]: 277-278). Indeed, as congregations are often points at which relational ties are exposed, they are also points at which they can be destroyed. Severing ties can in fact
be initiated or encouraged through congregations, as these gatherings are points at which social
imbalance are often earned, displayed, or otherwise brought to the forefront. Likewise, the establishment of social norms and institutions may often promote harmony, but they are just as often
points of disagreement and fissioning. As such, it is important to view effervescence as a chaotic
point in which a tremendous amount of energy is generated, yet has no pre-determined outlet.
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I suggest that a renewed appreciation for effervescence and consideration of religion as less a
sphere of symbolic or supernatural actions and more a realm in which relationships are defined
and formulated helps us to reconsider the ways in which hunter-gatherer communities may have
formed within long term villages. This is because, I have stated earlier, even after the material
demands of village life are met, such as food and water, villagers often need to reformulate their
relations with one another, their surroundings, and perhaps even the world of material ownership, in order to form a long-lasting social body situated to a particular point on the landscape.
In later chapters, I demonstrate that there were points at which shell rings were likely filled with
much larger populations than normal. I assume that these gatherings were important affairs
and likely included emotionally charged events, such as dancing, drumming, oration, prayers,
and other moments of heightened effervescence. I question how communal gatherings may have
provided an opportunity to refashion the relational world of hunter-gatherers and perhaps build
more expansive communities not only at the rings themselves, but across the region where large
societal bodies appear to be formed at the same time. Viewing shell rings as both villages and
settings for religious aggregation suggests that the assumed division of the world into sacred and
secular is inappropriate as the residential lives of shell ring residents likely depended, and indeed
formed out of, intermittent gatherings and moments of effervescence. This dependency may also
play into the relatively short-lived nature of shell rings. In later chapters, I suggest that sea level
changes impacted the placement of particular rings, yet I also consider the possibility that rings
were abandoned as the same experiences of effervescence that created the community could have
contributed to their dissolution.
Human-landscape relations: Native American philosophy and the importance of place
Durkheim was largely interested in how effervescent moments inspired a reconsideration of
social ties between people, yet it is important to think about how social ties between human and
non-human entities also formed. As highlighted earlier, mobile peoples often define themselves
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in relation to their movements through space. As peoples become less mobile, their conception of
the world and humanity’s place within it would be challenged and perhaps reworked in a fashion
similar to their reworking of human-human relations. Likely important worldwide, reconsiderations of humanity’s place in the world may have had particular importance within American
Indian communities.
The importance of place within American Indian worldviews is considered a central theme
by virtually all Native Americans writing on the subject (e.g. Cordova 2004, 2007; Fixico 2003;
O’Connell 2003; Waters 2004). It is of course important to note that there is no one American
Indian philosophy nor is there a single voice or tradition tying together the hundreds of different
social bodies present today or found deeper in history (Fixico 2003; McPherson and Rabb 2011).
Nonetheless, there are a number of similar notions of the world, or what Thomas Norton-Smith
(2010: 3) describes as “themes” that tie together many, if not all, Native American groups, particularly those currently living in North America. Critical to the current study are two themes – the
importance of relatedness as a world-orienting principle and moral touchstone, and an expansive
conception of personhood that allows, or even demands, personal connections between humans
and their immediate surroundings (also see Deloria 1998, 1999; Fixico 2003; Norton-Smith 2010).
Relatedness, Deloria (1973, 1995, 1998, 1999) and others (e.g. Burkhart 2004; Norton-Smith
2010) tell us, is a principle component of all Native American communities. As they use the term,
American Indians are describing a foundational understanding of the world in which all things –
humans, animals, plants, places, spiritual beings, and the universe as a whole – are tied together
through a shared origin and composition. Details vary between different groups, but virtually
every American Indian group describes the world in terms of underlying energies that span
between humans and the rest of the world. External appearances that differentiate people from
animals, plants, objects, and places are based on a particular solidification of energies and are
therefore fleeting or of less importance than the shared composition bridging the universe. The
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world is therefore made up of more or less discrete entities who nonetheless relate to one another
at a basic energetic level.
As all things are related to one another, at least on a basic energetic level, American Indians
embrace an “expansive view of personhood,” according to Thomas Norton-Smith (2010). Personhood may be a poor term as it suggests an anthropomorphized entity, but Norton-Smith’s point
is that although of various degrees and manifesting in locally specific manners, American Indian groups invariably view certain plants, animals, and “natural” things as imbued with agency,
memory, culture, efficacy, consciousness, emotions, history, and any number of other characteristics often reserved to humans within a Western worldview (Burkhart 2004; Cajete 2000; Cordova
2004, 2007; Deloria 1973, 1995, 1998, 1999; Pavlik 2014). Viola Cordova describes the world of
Native Americans as based on an understanding that “consciousness, awareness, is assumed to be
a characteristic of the universe. Communication may be limited to specific groups of living beings, but consciousness is everywhere….The Native American universe is not made up of ‘dumb
matter’” (2007: 147). Rather than dumb matter, “energetic agents,” to use the words of Deloria
and Daniel Wildcat (2001), fill the universe and populate the earth. Located within certain locales, clothed in the skins of particular animals, and found in the clap of thunder or a powerful
song, these “energetic agents” are powerful, intelligent, and often open to communication. It is
the goal of many Native Americans to establish and maintain communications with these entities. Through these relations, America Indians build a broad social web between themselves and
the rest of Creation.
Critical to Native American view of relatedness is a level of interdependence tying together
seemingly diverse entities. According to virtually every Native American philosopher, the social web tying together the world acts as conduits for the exchange of energy and it is through
these bonds that life is made possible, a healthy world is maintained, and indeed, the universe is
constantly rejuvenated (Cordova 2007). These bonds are typically of a personal nature and are
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dependent on the actions of individuals (Burkhart 2004). Because actions have such vast ramifications, they are commonly infused with moral weight. Native writers, particularly Deloria
(1973, 1995, 1998, 1999), describe how American Indians often strive to find the “right path,”
defined as finding a harmonious balance within the world. Balance is achieved when people act
with respect and maintain a moral outlook on life. Narratives, myths, and stories within Native
communities often highlight the ills that can befall not just a person or community when moral
balance is lost, but indeed, the frequent destruction of the world when people act improperly (e.g.
Grantham 2002).
Although it would be simple to cast aside these stories as mere fables, Cordova forcefully
argues that these stories of creation and destruction are of vital importance for American Indians as she writes, “the legends of Native Americans that portray humans as co-creators of the
spinning Universe should be taken deadly seriously: Time and the Universe have everything to
do with expectations of what it is to be a human being. I AM RESPONSIBLE. My actions in the
world are not meaningless; they may be no more than a drop of water in the ocean, but as some
point that drop triggers a deluge, a weather pattern, or myriads of other ‘relative motions.’ The
future does not exist. ‘I’ have not yet made it, contributed to it. My present actions are making
it” (2007: 75).
Living within a world of powerful relations, American Indians focus on finding connections
between entities. Knowing how certain animals relate to one another, how the nearby mountain
is connected to the clouds, how a stream relates to the reeds on its bank, and how local human
communities fit into this social amalgam is highly valued information (Cheney 2005; Cheney
2005; Cheney and Hester 2000; Deloria 1973, 1995, 1998, 1999; Fixico 2003; Hester and Cheney
2001). This information is highly localized however, meaning that there is no one relationship
tying together all mountains and all clouds. Instead, each mountain and each cloud develop
their own relationship just as every human develops a unique personal relation with every other
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human they encounter. As such, there are few, if any universal relationships, meaning that investigations into the relational world are both localized and typically based on direct experience
(Burkhart 2004; Cajete 2004; Cheney 2005; Cheney and Hester 2000; Deloria 1973, 1998, 1999;
Fixico 2003; Hester and Cheney 2001). Speaking to the epistemological aspects of Native American philosophy, or as he describes it, “Native American science,” Gregory Cajete suggests that
knowledge is “based upon perceptual phenomenology…The central premise of phenomenology
roots the entire tree of knowledge in the soil of direct physical and perceptual experience of the
earth” (2004: 45). It is through direct experience of the earth that Native peoples discover the
relational web around them, their place within it, and the moral pathway that guides their lives.
As such, Native Americans are typically deeply connected to the landscape surrounding
them. Indeed, many Native American writers have suggested that a focus on space as an orienting principle is a defining aspect of American Indian thought (Cordova 2007; Basso 1996; Jackson
2013; Norton-Smith 2010; Paper 2007; Schweninger 2008). This argument has been most forcefully argued by Deloria (1973, 1998) who contrasts the Native American focus on space with the
Western obsession with time. In Western traditions, particularly those based on Christian ideals,
the most critical aspects of the world are the events that have occurred within their pasts. Some
events, such as the crucifixion of Christ, have universal impacts and are considered a touchstone
for all people within the faith. The impact of this event is divorced from the locale where it took
place and can be easily applied anywhere in the world. According to Deloria, a temporal orientation therefore results in universality of experience, while spatial orientations create highly
localized worldviews. Native Americans, in Deloria’s assessment, define themselves in relation to
their surroundings as religious traditions, social norms, and conceptions of morality are all based
on ensuring humanity is in harmony with the animals, plants, and living world around them. As
these surroundings shift as one moves through space, so do the relational webs that are the core
of how Native Americans consider the reality of their experience. As such, American Indian on53

tologies are not only spatially situated, but are perhaps better described as spatially constructed,
as they are based on defining the relationships between humanity and their immediate landscape.
Cordova further builds on Deloria’s work as she argues American Indian conceptions of place
have been drastically underestimated by most non-Native researchers. She writes that academics
generally have a fundamental “lack of understanding of the true sense that Native Americans
have of ‘place.’ In comparison to the American Indian perspective on ‘place,’ the Euro-American’s view seems somewhat amorphous. It is not only Native Americans that have a sense of place
that is very specific; most indigenous peoples have a similar concept of bounded space. Their
‘place’ is the foundation of cultural mooring and values; it is not simply ‘the environment’ that
they accidentally ‘occupy’ – they are children of that place” (2007: 197, emphasis in original).
Viola further writes, “the sense of community in a Native setting is not clearly understood by
non-Native researchers. A community, as usually seen by a researcher, consists of either a ‘tribe’
or a ‘clan.’ Focus is, in other words, on the persons in a group; it seldom takes into account the
land area that the community occupies. Within, for example, the land area of a particular group
of people there will be specific areas that specific ‘clans’ will see-not as their property-but as themselves” (2007: 195-196, emphasis in original).
Cordova’s writings challenge archaeologists to think very differently about both people and
place and to recognize the two as mutually constructive within Native American worldviews.
While the broader landscape is of course critical, Cordova highlights that it is made up of particular points that often garner greater importance for Native Americans. Certain places will be
identified as powerful because of their natural beauty, differentiation from other surroundings, or
particular character. Cordova suggests that the identity of many Native American peoples hinge
on their relation to these locales and that they are not seen as simply a place of power, but rather
as a vital aspect of the community.
Other American Indian writers discuss the historic nature of place making, by which I mean
the ways in which particular locales become infused with meaning and entrenched within the
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broader social landscape. Deloria is again at the forefront of this discussion as he writes, “the
places where revelations were experienced were remembered and set aside as locations where,
through rituals and ceremonials, the people could once again communicate with the spirits”
(1994: 67). After long periods of occupancy, these powerful points proliferate, creating what
Deloria calls a “sacred landscape” for which Native peoples “were responsible” and through which
“the structure of ceremonial reality became clear” (1994: 67).
Keith Basso’s (1996) writings further our appreciation of how particular spaces become not
simply empowered places, but are perhaps better described as empowered actors within the
Apache landscape and more broadly within Native philosophy. Basso documents how certain
locales on the Apache landscape have the ability to gather together past events and bring these
events into the present by collapsing time. These locales become tied to stories with deep moral
implications through a rich oral tradition that often accompanies travel within the landscape and
visits to powerful places. Locales are then deployed as reference points when Apache are faced
with moments of potential or real social transgression. Basso documents cases in which “oral
narratives have the power to establish bonds between individuals and features of the natural
landscape, and that as a direct consequence of such bonds, persons who have acted improperly
will be moved to reflect critically on their misconduct and resolve to improve it” (1996: 40). Basso
speaks of the lasting power of the landscape as a continuous reminder of moral norms when he
writes, “after stories and storytellers have served this beneficial purpose, features of the landscape
take over and perpetuate it. Mountains and arroyos step in symbolically for grandmothers and
uncles” (1996: 60). Through an unfolding process of storytelling, visiting powerful locales, and
narration, people become increasingly tied to place, often specific places to which they feel individually connected on a personal level.
Archaeological ramifications of taking Native philosophy seriously
The world of American Indian philosophy is both broad and deep and I do not suggest I have
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done it justice within these few pages. But my goal was to highlight several aspects that I see as
underpinning my research. First, is the importance of considering the power of place within
the lives of Native Americans as not simply a material world from which they extract resources.
Indeed, it does not do it justice to even argue that place is simply cosmologically important, as it
is far more than a world upon which spiritual events occur. Place is foundational to nearly every
aspect of American Indian lives as it at least partially defines their identity, it is how they find the
moral paths of their lives, and it is through which they interact with a broad social world. It is
through their interaction with their neighbors, human and non-human alike, that they keep the
world turning, the rains falling, and the ocean waves moving. Certain locales are rupture points
through which even greater understandings are offered, particular lines of communications are
opened, and moral authority is emplaced.
The second crucial point that I have attempted to make is the importance of non-human
actors in the lives of Native Americans. This view has long been recognized within anthropology (Tylor 1958[1871]) yet has had limited impacts within archaeology. I suggest it is critical that
archaeologists begin to take this view seriously if they hope to understand the world of American
Indians. The world of American Indians is typically filled with a host of “energetic entities,” only
some of whom inhabit human bodies. The expansive notion of who or what can hold consciousness, intent, and agency is highlighted by the writings of David Peat who describes the possibility
that knowledge can reside independent from human-kind and indeed, even exist outside of any
other power. Peat (1995) writes of a song, once known to the Blackfoot, which had not been sung
for years as the last person who knew it had died. Surprisingly, during a celebration, the song
returned through the voice of a man who described the experience as feeling as if the “song was
singing him.” One Blackfoot suggested that the song had decided to come back after a period of
absence as it missed being sung. Unlike Western ideas, where knowledge is an abstraction with
no independent existence, within Native American societies, “it is a living thing that has exis56

tence independent of human beings. A person comes to knowing by entering into a relationship
with the living spirit of that knowledge” (Peat 1995: 67-68). Archaeologists are challenged to take
the presence of powerful living landscapes seriously and to consider the ramifications of such a
world within our studies.
The fact that there is such a remarkable intellectual consistency between so many Native
American writers, despite coming from a variety of tribal backgrounds, suggests a powerful
shared ontological understanding spanning a large portion of the American Indian world. To
what extent these understandings can be projected into the past is, of course, quite questionable, yet I suggest their pervasiveness across much of the continent is evidence that they spring
from ancient roots. Although it is possible that shared ontological understandings derive from
a shared history of conflict with colonial forces, displacement from homelands, and struggles
with federal authorities, it is difficult to see how these relatively recent events could produce such
similar ontological conceptions across so many American Indian communities. Rather, I see the
shared themes and worldviews tying together various American Indian groups as evidence of an
ancient shared tradition.
The extent to which modern and historic Native American ontologies reflect, or are at least
indicative of the beliefs held by their ancient ancestors is important for the present study as it begs
several questions. First, how might these ontological views impact individuals and families who
were considering living in long lasting villages for substantial portions of the year and how would
the move to village life cause a shift in relationships between people and place? Formerly nomadic peoples would find themselves visiting dispersed locales less often and instead inhabiting
a more limited landscape for longer and more continuous periods than ever before. How might
this create a demand to refashion or redefine the webs of social ties between peoples and place
when places are seen as points of revelation, moral guidance, and efficacious actors? How would
formerly visited locales, now rarely if ever seen, be remembered, forgotten, transferred, or trans57

formed? And how would relational ties with the more limited local landscape, now more densely
occupied, be qualitatively or quantitatively different than prior ties?
A second question is quite particular to the Late Archaic southeastern coastline as it revolves
around the creation of novel landscapes. As I posit in later chapters, the modern coastline was
only recently formed during the Late Archaic as sea levels had only just stabilized. As such,
prior hills became islands, low swales became marshes, rivers became estuaries, and flat lands
were overtopped by an infinite oceanic expanse. We do not know how quickly these changes
occurred, but at the end of this dissertation I offer a personal experience of sea level rise and
ecological transformation that suggests it could have been, on occasion, rapid and highly visible.
In any regard, as ecological worlds changed under the onslaught of sea level shifts, likely so too
did the spiritual world for ancient Native Americans. Novel marshlands, islands, inter-coastal
waterways, clam beds, oceanic depths, beach lines, and tidal ponds were likely filled with powerful spirits, animals, plants, forces, histories, and points of revelation hardly known to the local
peoples. How then, did dwellers of this new coastline come to understand not just their material
place within this new world, but also their social relations tying them to it? Did old powers of
hills and swales become refashioned as the marshes and islands formed? Or were new entities
growing alongside the newly established clam beds – entities with unknown allegiances, origins,
and personas? How might communication be established, refashioned, or reinvented within
these novel ecozones?
I do not attempt to answer all of these questions, but they frame my research. I suggest that
dramatic ecological reconfigurations and settlement strategies engendered unique challenges and
opportunities for ancient Native Americans because they engaged in an ontological world largely defined in spatial terms and filled with diverse non-human powers. Specifically, I argue that
shell ring residents socially refashioned the coastline likely by constructing the sacred landscapes
that Deloria considers critical. These points of revalation are perhaps not so much constructed
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as they are discovered, but after such discovery, they could be marked, embellished, or otherwise
expanded upon. I argue that many shell rings, including the two on St. Catherines Island, were
such points of revelation or that they at least had some level of cosmological gravity unlike their
surroundings. I investigate the cosmological gravity of the St. Catherines Island shell rings several times in later chapters and argue that they are, in effect, points of communication between
humans and non-human actors. Many of these lines of communication appear to be directed
toward newly formed ecozones – the marshes, estuaries, river ways, beaches, and oceanic depths
created by shifting sea levels. I draw my conclusions partially from the material composition of
the shell rings, particularly the arc of shellfish remains that define the sites. These shell arcs are
invariably described as “middens,” meaning they are trash or remains of meals. In the following
section, I consider the theoretical and interpretive underpinnings imbricated in the study of middens and how they impact my own understanding of shell rings.
Trash, refuse, and meaning-making
Considering shell rings as part of a sacred landscape requires a reassessment of what makes
up the rings – namely midden material. Although some may still consider trash to be inherently
secular, mundane, and largely devoid of meaning, there are a number of archaeologists who have
challenged this normative assumption and instead argue that rubbish can be a powerful material used to construct meaningful locales. Inspired by writers like William Walker (1995), who
coined the term “ceremonial trash,” archaeologists are challenged to consider the possibility that
middens were viewed as powerful accumulations of objects imbued with meaning and history.
Perhaps the most pertinent research for the current project are studies based in the Torres
Strait of northeast Australia, where archaeologists often describe shell middens as cosmological, ritual, and ontological statements (David et al. 2009; McIntyre-Tamwoy and Harrison 2004;
McNiven 2004, 2005, 2008, 2012; McNiven and Wright 2005; McNiven et al. 2009). Much like
the shell rings of the American Southeast, Torres Strait Islanders produced a variety of middens
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consisting of shellfish and marine vertebrates, including fish, turtles, and dugong (a large, herbivorous marine mammal closely related to manatees). Many middens were created through daily
consumption and resulted in a complex village landscape as small and moderate sized mounded
deposits grew alongside domestic structures. Looking closely at how household middens are experienced and conceived in the small village of Goemu, Ian McNiven (2012; McNiven and Wright
2008) suggests that mounded trash piles were purposefully “curated” and that they were viewed
as particular social and biographical statements that “inscrib(e) landscapes with new and ongoing
social meanings” (McNieven and Wright 2005: 133). According to McNiven, mounded domestic
middens,
“were constant visual reminders to the residents of Goemu that their everyday
social activities, such as the use of cooking stone and the procurement and
consumption of dugong, turtle, fish and shellfish, had historical continuities
with the everyday social lives of their ancestors…Thus, ritualized middening
practices helped structure and maintain the social relationships that
underpinned activities represented in midden deposits. By symbolizing these
social relationships, ritualized midden deposits also were materially expressive
and generative of Goemu villager identity and perhaps Mabuyag Islander
identity more generally” (2012: 576).
Not all midden material in Goemu was mounded as there are also a number of much more
subtle midden deposits that may have been less important as purposeful statements or material
reminders of past actions (McNieven 2012: 579). These middens are hidden away, level with the
ground surface, and otherwise less visible than the mounded deposits. McNieven is uncertain
about how these deposits were conceived, but they do not appear to hold the same import as the
more mounded middens.
In addition to the village middens, there are a number of midden deposits, known as kods,
located a distance away from the villages that are considered key ceremonial locales by local peoples (McNiven et. al 2009: 297). Each kod is a unique construction, but each is made up of a mixture of animal bones and shellfish remains. Recent research on the island of Pulu highlights how
60

midden material can be deployed to imbue or materialize meaning at the kods. Dugong bones
figure prominently in the creation of the Pulu kod, as they are used to create shrines and mounds,
often in arrangements thought to reference the different totemic clans that gathered at the locale.
Shellfish were also used to create powerful points within the kod as there are two “shrines” made
up of bu shells largely oriented to a single direction. During the original recoding of the Pulu kod
in 1901, in which local peoples described the site and its meaning, these two shrines “were associated with the elaborate ritual preparation of replacement pukar baskets that held skulls in the
nearby skull cave” (McNiven et. al 2009: 297). Several other shell deposits, also used in conjunction with skull deposition, were named and suggest direct connections with moiety divisions.
Taken together, McNiven and colleagues (2009: 310) suggest that the Pulu kod is best understood
as an amalgamation of different animals that act as direct referents to social divisions within Torres Islanders societies as well as relations that tie those groups together. The choice of bu shells
and dugong bones was likely informed by a number of factors, one of which may have been their
longevity and ability to resist weathering as “the enduring materiality of bone mounds and shell
arrangements allowed the kod to transcend the lifespans of individuals. Every death in a community is a rupture and loss to that community. Yet objects transcend death and help offset the
challenge of group identity brought on by the loss of community members” (McNiven et al. 2009:
311).
Beyond simply referencing and symbolically integrating diverse social bodies, the kod is
also considered part of the larger sacred landscape occupied by Torres Strait islanders. Indeed,
McNiven suggests that many human constructs, including middens, are best understood as
locales imbricated within a larger cosmological purpose designed around the “ritual orchestration of seascapes” (2004: 336; McNiven and Feldman 2003). Seascapes are characterized by their
fluidity as winds and waters are critical to the daily lives of residents, yet are always shifting,
often in dramatic ways. According to McNieven, “the sea is a dynamic medium with constantly
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changing colours, temperatures, waves, currents and tides. It is also a giver of live and a taker of
life. The capricious nature of the sea, appreciated by all mariners, is consistent with a sea animated by sentient spiritual beings” (2004: 333). Individuals frequently engage with these spiritual
beings through activities at middens and other powerful locales that consist of animal remains.
Although unclear, the remains of animals may reference past hunting success, act as bridges to
unseen powers, draw similar animals to them, or otherwise assist in the lives of current peoples
living within the seascape (McNiven 2004; McNiven and Feldman 2003).
Work in the Torres Strait highlights the difficulty in assuming midden material is a conceptually vacuous subject matter; quickly discarded and even more rapidly forgotten. Similar work
conducted in the United Kingdom (McOmish 1996; Pollard 2008; Thomas 1999), Central and
South America (Stanton et al. 2008; Villagran 2014), and throughout the United States (Cameron
2002; Lekson 1984; Luby and Gruber 1999; Luby et al. 1996; Pauketat et al. 2002), likewise highlights the often contingent nature of “trash.” Many have specifically argued that we need to do
away with ritual-secular dualisms when viewing middens (Bruck 1999; Harding 2006; Hill 1995;
Pollard 2008), although it is still important to consider the ways in which some trash heaps are
foregrounded, made overtly visible, highly structured, or otherwise set apart as “meaningful,”
while others are hidden and dispersed (Bell 1992). Depositional studies are challenged to pay
particular attention to how middens are formed, as the Torres Strait examples, and others, suggest high levels of formality, acts of referencing, and purposeful mounding related to middening
practices that are anything but mundane.
In later chapters I provide evidence suggesting that the St. Catherines Island rings were built
through a series of events, many of which appear to have little to do with discarding refuse. The
materials and practices associated with the building the rings, along with their highly structured
layout and tempo of creation are, I will argue, best understood as attempts to fashion relationships to particular locales and non-human entities surrounding and found within the rings – in
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other words, between people and place. Although I defer most of this discussion until a later
chapter, let me quickly point out the specific materials that make up the rings. They are shells
of aquatic invertebrates – clams, oysters, mussels, and periwinkles – all drawn from the newly
formed waterways, estuaries, and marshlands. Likewise, the rings hold large numbers of fish
drawn from both deep and shallow waters created through the rising sea levels. All of these
watery locales were, almost certainly, infused with meaning, occupied by spiritual forces, and
deeply imbricated in the larger social fabric of the ring dwellers. As the rings were likely built be
people new to the island, and indeed, the island itself was relatively new, perhaps the amassment
of animals drawn from these powerful locales was a purposeful attempt at communication, mimetic power gathering, or direct engagement with the landscape. Additionally, much like Torres
Island middens, there is a temporal element to the deposits that make up shell rings. By this, I
mean that the mounded shell arcs are highly visible accumulations created over generations. As
such, later residents and visitors to rings would have placed shellfish and other materials on top
of materials deposited by their parents, grandparents, and other past relatives. Importantly, the
chemical nature of shellfish middens is such that deterioration of organic remains is dramatically
reduced. As I will highlight in later chapters, during excavations we typically encountered vertebrate remains that looked as if they had been deposited recently rather than several thousand
years ago. Because of these conditions, shell ring residents were encircled by midden material
that was deposited over generations yet appeared to be timeless, or at least only lightly touched
by time. I revisit these ideas throughout this dissertation, but suggest that a critical aspect of
shell rings is their ability to collapse boundaries between worlds. These boundaries are temporal, social, and cosmological and, as I explore in the following section, perhaps also material and
economic.
Human-object relations: Hunter-gatherer resource intensification
In the previous sections, I focused on how the adoption of village life created interperson63

al challenges both in terms of how individuals related to one another and how they considered
their place in the larger landscape. In this section, I shift to considering the ways in which many
hunter-gatherer communities conceive of objects, specifically food, and how the accumulation
of resources is often considered to be a dangerous endeavor. My focus on accumulated resources
is spurned by the discovery of numerous storage pits at each of the rings on St. Catherines Island. As I will explore in a later chapter, the pits had the potential to hold a large amount of food,
probably tree nuts, and were likely the result of intensified procurement practices. Likewise, the
rings themselves largely consist of shellfish that, as I detail in a later chapter, were gathered and
consumed during very limited portions of the year. As such, shell rings reflect events in which
large amounts of food were gathered and consumed, some of which were stored for significant
amounts of time. Looking at ethnographic research among hunter-gatherers suggests that while
not unheard of, such practices are rare and require explanation. Although ecological conditions
are critical, it is also important to consider the ways in which adoption of intensified subsistence
and storage practices often require more than simple seasonal abundance.
Intensified subsistence and storage practices are particularly important for early village societies as resource demands of a sedentary population are often the initial challenge facing early
villagers (Flannery 1972). Highly productive environments are needed to support sedentary
hunter-gatherers, yet even the most productive areas have a limit. As these limits are reached,
hunter-gatherer communities are faced with a number of choices including stabilizing population
levels, disbanding and returning to higher mobility practices, or shifting subsistence strategies.
Shifting subsistence strategies can take many forms. Many newly sedentary communities diversify their diets and consume foods that they had formerly passed over (Stiner and Munro 2002).
Other groups become increasingly specialized, focusing their labors on harvesting or hunting a
very limited number of foods (Kew 1992; Whitlam 1983). In each case, subsistence shifts entail
the intensification of subsistence labor. Debates over intensification have a long history in an64

thropology (e.g. Boserup 1965) and definitions vary, but generally intensification is defined as
an increased rate or quantity of resources extracted from a given environment, either through
increased labor, more efficient practices or technologies, or a mixture of the two (Ames 1985;
Morrison 1994).
Ethnographic research in the Pacific Northwest provides numerous examples of how hunter-gatherers intensify their subsistence practices (e.g. Cohen 1981; Drucker 1955). Ethnographic
accounts of communal fishing during the salmon runs in the summer and early autumn suggest
nearly every able-bodied person would assist in the efforts (Hamori-Torok 1990). Huge numbers
of salmon would be captured during these few months, much of which would be dried or smoked
and stored for winter consumption. Labor was invested not only in the capture of fish, but also in
the creation of weirs, fish traps, netting, drying racks, smoke houses, and storage facilities. The
presence of stored foods allowed year-round habitation as large villages were the dominant settlement pattern in the historic era (Halpin and Seguin 1990).
The extent to which ethnographic and historic accounts can be projected into the deep history
of the Pacific Northwest is a matter of much debate (Ames and Maschner 1999; Coupland 1998;
Cannon 2002). Although many suggest storage and sedentism were adopted relatively recently
(circa 1000 B.C.) (Ames 1994; Ames and Maschner 1999; Matson 1992), recent evidence suggests
that mass-harvesting, storage, and long-term villages all occurred in unison by 5000 cal. B.C.
(Cannon and Yang 2006; also see Cannon 1991, 1998). Pushing the co-appearance of mass-harvesting, storage, and villages back an additional 4000 years is important because it shows these
practices were not connected to the emergence of pronounced social differentiation or large-scale
population growth, both of which instead occur around 1000 B.C. (Ames and Maschner 1999).
Decoupling intensified subsistence and storage practices from pronounced social differentiation
and large-scale population growth is critical as archaeologists have long assumed hunter-gatherer
groups require either demographic pressures or hierarchical controls in order to over-produce
(Ames and Maschner 1999; Arnold 1996; Hayden 1994).
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Instead, Aubrey Cannon (2002) suggests that the adoption of intensified subsistence practices
in prehistory relates to accounts of a “ceremonial settlement system” recorded by ethnologists
(Harkin 1997; Hilton 1990). Ethnographic research shows that many Native Americans living
in the Pacific Northwest consider “the seasons of the year [as] divided into the summer secular,
resource-gathering seasons, and the sacred season when the Winter Ceremonial was performed”
(Cannon 2002: 330). During the secular season of fishing and gathering, communities lived in
small, dispersed villages. Fishing was pursued intensively and large storehouses of dried and
smoked foods were created. As winter ensued, small villages were abandoned and communities
gathered in larger settlements. The intensified subsistence practices carried out during the summer were critical to the establishment and maintenance of this ceremonial settlement system in
two ways. First, they provided the material provisioning for the winter ceremonies as dried and
smoked fish were consumed throughout the sacred season with very little additional gathering
activities taking place. Second, the accumulation of salmon during the summer months was
seen as a supernatural gift that required repayment or giving of thanks best conducted through
the large number of rituals and ceremonies carried out during the winter gatherings. As such,
intensified food gathering both facilitated and demanded a rich life of ceremony, which in turn
had direct effects on settlement strategies.
Cannon (2002) argues that this ethnographic account has parallels to the lives of peoples
living in the same region more than 7000 years ago. In a remarkably similar manner, a parallel
practice of mass-harvesting, storage, and other intensified subsistence practices were conducted
and relate to a bifurcated settlement strategy of small secular villages and larger sacred settlements; all of which, according to Cannon (2002), was predicated on a particular understanding of
resource accumulation, supernatural powers, and ritual consumption.
Ritual economies and intensification
Research in the Pacific Northwest highlights the danger in uncritically associating intensified
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subsistence strategies with simple ecological conditions or demographic parameters. Many other
studies likewise emphasize how particular social and political conditions can create a demand for
additional resources (Arnold 1995; Lourandos 1988, 1997; Hayden 1994). While acknowledging
the need for a productive ecosystem capable of supporting intensified usage and the pressures
associated with growing population levels, these researchers focus on how demand, surplus, and
production are socially defined and justified rather than determined solely by one’s environment.
Barbara Bender’s (1978, 1981, 1985) research is particularly important as it prefigures Cannon’s findings, yet suggests an even broader impact of large-scale ritual gatherings on the emergence of intensified subsistence practices. According to Bender (1985), the Archaic was a time
in which the American Midcontinent was becoming increasing populated as earlier Paleoindian
communities proliferated. As the landscape filled, Bender suggests a system of exchange and alliances were needed to facilitate the social and material reproduction of communities incorporated
into a world of increasingly complicated societal relations. Bender suggests that “exchange and
movement of people are validated within a context of social gathering and feasting, of exchanges
of ritual, myth, and dance, all of which demand material provisioning. Such exchanges, moreover, make demands on time, which also has to be created by increased productivity” (Bender
1985: 55). As such, Bender views intensification as less a response to demographic or environmental demands than to particular ritual, exchange, and political structures (see also Holly 1998;
Lourandos 1988, 1997; Spielmann 2002).
The economic effect of broad-scale ritual activities in relatively small-scale societies is unmistakable. Ethnographic research is rife with examples of individuals and families focusing
their labors to procure large amounts of material goods destined to be displayed and consumed
at large-scale communal events. Melanesia is a critical research area for studying the economic
impact of ritual practices and ceremonial gatherings dating back to Malinowski’s (1922: 59-61)
research among the Trobriands in which he notes the importance of the ritual cycle in organizing
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community labor. Numerous ethnographic accounts document the consumption of tons of sago,
massive quantities of yams and taro, and dozens of pigs during communal feasts (Damon 1989;
Lemmonier 1996). The remarkable demand created by periodic feasts led Rappaport to describe
a “ritual mode of production” (1984: 410), in which he suggests that the ritual cycle influences
nearly every aspect of New Guinea life. Likewise, Jonathan Friedman has suggested that religious
activities are “the motor of socio-economic life” (1975: 46) and that the division between economics and religion are nonexistent within many communities, particularly those that are defined by
a shared belief system.
The economic importance of ritual activities in small-scale societies is not limited to Melanesia. There are many ethnographic accounts of communities who rarely engage in intensified food
production or gathering for their daily consumptive needs, yet nonetheless invest remarkable
amounts of time and labor for communal ritual events (e.g. Chowning 1989; Halstead 1989; Lourandos 1997). These accounts show that the food and resources consumed at communal events
are not simply surpluses left over after normal consumptive needs are met, but rather are procured specifically for communal consumption. In Southern California, for example, large-scale
mourning feasts were preceded by intensive hunting and gathering that could last for months as
foods were dried, processed, and stored until a critical threshold was reached and ceremonies
could begin (Blackburn 1976). Communal rabbit hunts were likewise conducted by Puebloan
peoples and acted as an integral aspect of regularly scheduled feasts (Potter 2000).
Indeed, in many cases, the status value of the foods consumed at ritual events are quite different than that of foods eaten during daily meals and this extra value is partially earned through
the work involved in ritual food production (de Garine 1996; Lemmonier 1996). For example, in
southern Australia labor-intensive drainage systems are built in order to capture eels specifically
gathered for intergroup gatherings and ceremonies (Lourandos 1997). Special fields may be set
aside specifically for growing foods for feasts (Lemmonier 1996) and portions of forests and rivers
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may be protected from normal hunting and fishing in order to build up stocks destined to be
consumed at communal events (Chowning 1989).
Hunter-gatherer reluctance to intensify food production and adopt storage
In each of the examples given above, communal rituals are seen as driving a need for increased food gathering and storage, yet it is important to also consider the possibility that rituals
allowed or legitimized these activities. Since the publication of Sahlins’ Stone Age Economics
(1972), archaeologists have recognized that many groups, particularly hunter-gatherers, are
resistant to increasing their labor output beyond their immediate needs. Hunter-gatherer reluctance to increase labor output is poorly understood, yet may relate to how many groups consider
material accumulation and intensification to be socially, morally, and at times, cosmologically
dangerous (Clastres 1972; Endicott 1988; Helm 1972; Marshall 1976; Spencer 1969). As such, it
is important to consider the contexts in which intensification and accumulation are allowed, as
the examples given above suggest that large-scale communal events are points at which material
aggregation is considered appropriate even as similar activities in daily life are discouraged.
A number of studies evidence a common thread running through many hunter-gatherer
communities – each views the material world as one of loose ownership rights as trust, sharing,
and reciprocity within the community are considered foundational (Barnard and Woodburn
1988; Peterson 1993; Woodburn 1998). These feelings go beyond the human sphere and are often
also found in the cosmological views of many hunter-gatherers who see their relation to the
world and its many non-human inhabitants as likewise based on reciprocation, cooperation, and
mutual aid (Bird-David 1990; Ingold 2000; Willerslev 2013). The connection between human
interrelations and cosmological understandings within hunter-gatherer communities has perhaps
been most fully explored by Nurit Bird-David. Bird-David (1990) suggests that hunter-gatherer
communities most often define their relational worlds using particular “base metaphors” that rely
on parental, sexual, or procreative terms. In her best documented case studies, Bird-David (1990,
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1992a, 1992b) shows that Nayaka of South India, Mbuti of Zaire, and Batek of Malaysia all engage
in cosmological and ontological worldviews in which relations between humans and their surroundings are modeled on the relationship between parent and child, with non-human entities
acting as progenitive figures. As parents, non-human entities give freely based on their children’s
needs, in a relationship Bird-David describes as altruistic sharing. Bird-David contrasts the
hunter-gatherer ethos of sharing based on parental relations with agrarian principles based on
ancestral relations to the non-human world. Ancestors, unlike parents, do not give unconditionally, but rather require bartering, promises of repayment, or other exchanges. As such, agrarian
peoples often see their relation to the non-human world as one filled with debts that must be
repaid through sacrifice, prayers, and offerings.
The concept of debt, meaning the need to repay an exchange in kind, is in many ways quite
foreign to most hunter-gatherers, both in terms of their relation to the non-human world, as well
as to one another. According to Bird-David, this is because the parent-child relationship between
hunter-gatherers and the non-human world also acts to structure human-human interactions.
As all of the individuals in a community share the same parental relations with the non-human
world, they therefore model their relation to one another as siblings and just as parent-child
affiliations are based on sharing, so too are relations between siblings. Bird-David (1990), then,
suggests a similar level of altruism drives material dealings within hunter-gatherer communities. As numerous ethnographic studies document, many hunter-gatherers not only share freely,
but indeed feel entitled to each other’s material goods when there is any significant imbalance of
wealth. Accounts document a remarkable number of situations in which accumulated material
goods were targeted for “demand sharing” (Peterson 1993). Within these situations “the whole
emphasis is on donor obligation and recipient entitlement, [and] the donor has little or no choice
as to whether his goods are shared” (Woodburn 1998: 49). Importantly, people are expected to
give freely with no expectation of repayment just as the non-human world likewise gives to humans with no expectation of reciprocity (Barnard and Woodburn 1988).
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Although nearly all hunter-gatherers emphasize the importance of sharing, many attempt to
reduce their own acts of redistribution by hiding resources (Myers 1988; Tucker 2004; Turnbull
1972). Working with modern Siberian hunters, Willerslev (2013) documents cases in which individuals buried fuel barrels in the snow so that their neighbors would not demand a share. The
same hunters would deride neighboring Russians for being stingy and unwilling to share even
as they hid cigarettes, valued foods, and other goods from one another (Willerslev 2013: 37-40).
As such, while the owner of goods is responsible for giving when asked, it is the responsibility of
the receiver to make those demands. Reducing the visibility of goods is, in this context, a crucial
strategy for dodging demand sharing.
Bird-David’s work is important as it addresses how hunter-gatherer communities, both past
and present, engage in relationships quite different than agrarian peoples, yet it can be critiqued
for proposing a social structure without addressing the actual practices by which these structures are created and maintained. One is left to ask why hunter-gatherers share such a pervasive
worldview and how is it manifest in diverse social, cultural, ecological, and temporal contexts.
Other authors (Broz and Willersev 2012; Ingold 1983, 1987; Ziker 2003) have begun to address
this deficiency by outlining how acts of hunting and gathering are powerful engagements with
the world in that they are invested with moral, ethical, and cosmological importance. Although
not identical, the acts of following, trapping, killing, and dismembering prey is similar across
a variety of contexts. So too are the acts of anticipating the distribution of plant foods, finding
them when ripe, then collecting them and bringing them home for consumption. The critical
similarity across contexts, according to many writers (Bird-David 1990; Ingold 2000; Willerslev
2013), is that the availability of these foods, both animal and plant, are largely out of the control
of humans and are instead dependent on the whims, desires, decisions, or plans of non-human
actors. Hunting and gathering practices are therefore partially based on the skill of the individual, but are far more dependent on the generosity of the non-human world. Critically, this gener71

osity entails the death of an animal or plant, meaning it requires some level of self-sacrifice. In
nearly every instance, hunters suggest that animals knowingly reveal themselves and allow the
hunter to kill them (e.g. Ingold 2000). Perhaps such generosity and self-sacrifice engenders a view
of the non-human world as parental as only parents are as giving.
Likely, the psychological, social, and experiential reasons are far more complex, yet it is
important to note that a number of authors are turning toward the acts of hunting, and to lesser degree, gathering as they attempt to investigate how these practices generate meaning in the
lives of non-agrarian peoples. A particularly salient example can be drawn from the works of
James Potter who suggests hunting directly impacts the “teaching of morality, the construction
of status distinctions, the perpetuation of ritual knowledge, daily encounters with and honoring
of ancestors, and…the establishment and enhancement of masculinity” (2004: 326). For Potter,
the action of hunting is an embodied interaction between people, places, and animals as well as a
metaphorical journey through which associations, relations, and definitions among and between
human and non-human worlds are formulated. Potter’s work, as well as important writings by
Ingold (2000), argues that the actions entailed in hunting animals and gathering plants are not
simply imbued with meaning from an external structural source, but are rather the points at
which meaning is generated, defined, and shared within a community. Hunter-gatherer practices
are qualitatively different that those experienced by a farmer or herder and therefore produce divergent conceptions of the world, non-human entities, people, and relations between and among
these parties.
While Bird-David suggests that this divergence is best described by linking agrarian worldviews with reciprocity and hunter-gatherers with altruism, these divisions are likely not as exclusive as she suggests. A recent publication by Ludek Broz and Rane Willerslev (2012) highlights the
complicated relation between reciprocity, debt, and altruism within hunter-gatherer communities
in Siberia. Like many hunter-gatherers, Siberian communities recognize the world of animals
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and plants as filled with powerful entities, many of whom provide sustenance and bounty to
humankind. This relationship is dynamic however and based on a system that can be reversed
when material accumulations occur. According to Broz and Willerslev, caretaking is premised on
uneven power relations in which more powerful entities are responsible for providing to the less
powerful. Broz and Willerslev document stories in which malicious powers scheme to provide
hunters with a wealth of resources in an attempt to turn the tables and promote hunters into the
status of provider. Broz and Willerslev write, “the spirit deliberately manipulates the principle of
sharing to put the hunter in the position of a wealthy donor, which justifies it in ‘demanding’ …
An urge for reciprocity, therefore, underlies the ethos of sharing, which hitherto remained invisible but now becomes dangerously manifest” (2012: 79). Within these stories, overly ambitious
hunters who perhaps have a desire to self-promote are given rich bounty by the spirit world. As
their wealth expands, the hunters eventually accumulate so much that they are “richer” than the
spirits to whom they had once depended upon. With this flip in “wealth” comes a similar flip in
status. Now the hunter is the provider and the spirit the dependent, meaning the hunter must
offer himself in sacrifice just as the spirits had done prior. The end result is often the death of the
hunter and a return to normal conditions as the spirits again provide and the hunters become a
bit more cautious about taking more than they need. Rather than being two exclusive relational
patterns, as suggested by Bird-David, Broz and Willerslev posit that reciprocity and sharing are
instead opposing paradigms that are nonetheless held in conjunction with one another. As such,
accumulating an abundance of resources opens up the possibility of demand not only from one’s
human neighbors, but also from the spiritual realm, often in a dangerous form as the hunter becomes indebted and at the mercy of more powerful forces (also see Ziker 2003).
Rather than focusing on reciprocity and sharing, Ingold suggests we attend to trust as critical
to the creation of hunter-gatherer relational ties with one another and the world around them
(also see Willerslev 2013). Ingold (2000), picking up on the work of Bird-David, suggests that
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hunter-gatherers indeed consider their relation with the world and one another using familial
terms and that these relations are based on an identical set of structuring principles. According
to Ingold, principles of trust formulate relations between and among human and non-human
actors and that “trust is a peculiar combination of autonomy and dependency” (2000: 69, emphasis in original). Within a relationship based on trust, actors act upon their own volition and
initiative, yet often make decisions based on the good of their companions. Attempts to impose
one’s will upon a companion are seen as a serious affront as they suggest a lack of trust that the
companion would have acted to assist under their own accord. Such affronts often result in a
withdrawal of favor and perhaps a severing of relations. As such, relationships need to be treated carefully as the severing of relations can be extremely dangerous, particularly when those
relationships entail non-human entities that provide sustenance. It is this danger, according to
Ingold (2000), which creates a delicate balance between autonomy and dependency. Actors, human and non-human alike, depend upon one another for any number of things including food,
prayers, and information, yet these gifts can only be given freely and are therefore predicated
on each actor being an autonomous agent. A relationship based on trust is therefore one based
on balance between the needs of the individuals who are nonetheless free to act upon their own
initiatives.
As suggested by the example of highly successful Siberian hunters, any actions that entail a
lack of trust, such as accumulating vast amounts of foods, are therefore dangerous to the extent
that they change the dynamics of dependency between actors. A similar concern with preserving balance and trust can be seen in the particular ways that hunter-gatherers store resources.
Since Woodburn’s (1980, 1982) and Testart’s (1981, 1982) seminal studies, hunter-gatherers have
routinely been separated into groups that store foods and those that do not – or, to use Woodburn’s terminology, between immediate and delayed-return systems. Woodburn argued that the
difference between immediate and delayed-return systems was fundamentally about how hunt74

er-gatherers shifted their reliance on one another from a generalized dependency to one entailing
specific individuals; a move that Testart saw as fundamentally changing delayed-return systems
so that hunter-gatherers employing storage were more similar to agrarian societies than they were
to hunter-gatherers that did not store foods.
Ingold (1983) took issue with the supposed importance of food storage as he argued hunter-gatherer storage practices were fundamentally different than those employed by other groups
because they neither entailed ownership nor appropriation of stored resources. Critically, Ingold
divided storage into three categories: ecological, practical, and social, the last of which he considered to be an exclusively agrarian practice. According to Ingold, ecological storage refers to an
interruption or redirection of nutrients between plants or animals. For example, feeding unwanted resources to an animal that is later consumed is a manner of ecological storage as it transforms
nutritive value from a short-lived state to one that can be accessed later (Ingold 1983: 545). Hunter-gatherers often engage in ecological storage as well as practical storage, which, according to
Ingold, refer to a suite of activities that do not provide immediate returns for their labors, yet offer
the possibility of increased returns at a later date. Ingold (1983) suggests that “practical storage
might best be regarded as a solution to the problems of activity scheduling” (557) as it is used
when ecologic or social conditions create a mismatch between resource availability and consumptive need. Caching foods, building fish weirs, and tending to productive tree stands are all forms
of practical storage in that they entail the investment of labor in a project designed to produce
results in the future.
In contrast to ecological and practical storage, social storage entails a shift in ownership and
distributional rights over resources. Any activity in which individuals or groups claim control
of resources in the future can be considered a form of social storage (Ingold 1983: 555). Ingold
writes, “storage in its quite distinct social sense refers neither to the physical activity of setting
stuff aside, nor to the organic accumulations that result, but to the appropriation of materials
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in such a way that rights over their future distribution or consumption converge upon a single
interest” (1983: 561, emphasis in original). As such, the appropriation of a highly productive
shellfish bed is a form of social storage as much as the creation and filling of a granary owned by
an individual.
According to Ingold (1983, 2000), agrarian peoples frequently appropriate resources as their
relational worlds are defined by domination rather than trust. In contrast, hunter-gatherers
are thought to be capable of using storage, but do so without individuating resource ownership.
Ingold suggests that resource placement in public locales, often in facilities built through group
labor, and filled with materials gathered by the community help to promote a conception of communal ownership and keep relationships in balance.
As these examples highlight, the relationship between hunter-gatherers and accumulated resources is often difficult, and at times dangerous, as they influence and perhaps threaten important social relations with their human and non-human communities. For these reasons, resources
are rarely accumulated, and when they are, they often have to be handled carefully in order to
preserve relational balance. Distinguishing between daily consumptive needs and the consumption of foods within ritual contexts may be one way in which resources can be accumulated without betraying the trust between human and non-human actors. Likewise, adopting communal
rather than individual storage practices may help alleviate their presence.
Village life would likely accentuate the possibilities of demand sharing and concerns over accumulations as individuals and families living in close contexts would find it increasingly difficult
to hide resources from one another. To the extent that village life was dependent on stored resources, a dependency that I will suggest was quite strong at the St. Catherines Island shell rings,
accumulated foods would likely be public knowledge and therefore very difficult to hide from
either human or non-human eyes. Again, we are left to question how large lots of stored foods
were framed, conceived, and owned within hunter-gatherer communities in such a way that they
could persist unmolested, yet also not seen as betraying the trust of non-human entities.
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1.5 – Summary
Since the critical interventions of archaeologists and ethnographers in the 1960s and 1970s,
the study of hunter-gatherers has grown, diversified, and been reformulated. A great deal of
research has been invested in defining “complexity” and documenting the numerous instances in
which hunter-gatherer communities engaged in practices long thought beyond their capacity (e.g.
Arnold 1996). Archaeologists have struggled to both account for these practices and to categorize precocious hunter-gatherer communities as existent models are often found lacking. Traditional notions of evolutionary development have been particularly challenged as the progressive
adoption of traits has been proven inaccurate. The creation of monuments, establishment of
large villages, institutionalization of inequality, and intensification of subsistence strategies were
once thought to proceed along a linear path, as particular practices necessitated earlier developments and eventually resulted in well-established lines of progression. Hunter-gatherer studies
have not only eroded belief in well-defined lines of progress, but they have also uncoupled nearly
every trait from one another and called into question a whole host of assumed relational patterns (Sassaman 2004a). Likewise, hunter-gatherer populations often engage in practices in ways
quite different than their agrarian brethren as a hunter-gatherer “monument” or village may only
superficially relate to similar agricultural creations (Lightfoot, Luby, and Pesnichack 2011). As
such, the study of hunter-gatherers is challenged to create new models, theories, and narratives to
account for cultural change and continuity.
This dissertation focuses on a key transition in hunter-gatherer history: the establishment of
nucleated settlements, or, for lack of a better term, the creation of villages, alongside the emergence of regional socio-political bodies. Critical to the study of hunter-gatherer villages and the
development of regional identities is the adoption of reduced mobility practices. The study of
hunter-gatherer mobility demonstrates a remarkable diversity of practices that vary by scale and
are nearly impossible to categorize. Villages can be short or long lasting, filled with a stable com77

munity or made up of a revolving cast, and they often vary by season. Ecological conditions and
demographic pressures certainly influence the establishment of villages and their character, but
they share the stage with other factors. I am particularly interested in the ways in which rituals
impact both village life and the creation of larger societal bodies, for these are periods when societal, personal, and material relations can be brought to the forefront and reformulated. Looking
at a wide range of studies, I have suggested that a move from high mobility to living within a
village requires reconsiderations of how people related to one another, the landscape, and material objects.
In the remainder of this dissertation, I turn to my case studies and suggest they tell us a great
deal about early village creation, the formation of regional social bodies, and offer insights into
the particular ways hunter-gatherers inhabited the southeastern coastline. Critical to this project
is considering how communities were able to mobilize novel social institutions and practices in
order to attain a level of communal affiliation both on a village and regional level. Whether the
presence of these institutions and practices should be considered evidence of “complexity” is debatable. Nonetheless, they reveal the emergence of a diverse and interconnected social landscape
spanning the southeastern coastline that was anything but simple.
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Chapter 2 – SOUTHEASTERN ARCHAIC RESEARCH
2.1 – Introduction
Home to remarkable hunter-gatherer societies both in deep history (Gibson 2000) and at the
point of European contact (Marquardt 1988), the American Southeast has long been an important research area for hunter-gatherer studies. Research has been further stimulated by the discovery of ancient earthen mounds in Louisiana (Saunders et al. 1994), long-lasting communities
in the Lower Ohio River Valley (Marquardt and Watson ed. 2005), and precocious groups in the
St. John’s River Valley in Florida (Randall 2011). Although originally peripheral, shell rings and
the South Atlantic coastline are becoming increasingly important to the study of hunter-gatherer
diversity in the American Southeast (e.g. Sassaman 2008).
Within this chapter, I provide an overview of the Archaic Southeast, with particular attention
paid to its later periods, as it was during the Late Archaic that regional community affiliations
formed in conjunction with increasing population sizes and densities. I review the evidence for
demographic shifts and creation of sub-regional social groups, particularly along the coastline.
Research is facilitated by the invention of pottery during the Late Archaic, a technology whose
use and manufacture varies over space and time and is often the best indicator of societal cohesiveness or division. I therefore provide a review of Late Archaic pottery studies at shell ring sites
before closing the chapter.
Shell rings are pivotal to understanding how Late Archaic peoples organized themselves
in the face of political, social, and subsistence pressures brought about by changing ecological
conditions and rising population levels and densities. Unfortunately, shell rings have long been
construed as either sacred or secular constructions, as either empty ceremonial centers or simple
residential centers. The inability to define shell rings has made it difficult to apply them to broader regional questions, and it therefore limits their impact on our understanding of the southeastern Archaic as a whole. A new consensus, in which rings are considered to be both ceremonial
79

and residential, is growing however, and if successful, it will go a long way towards understanding
how the coastline was populated, settled, and otherwise occupied by Late Archaic peoples. Rather than being reflections of a universal set of practices, I suggest that shell rings are starting to be
considered as individual constructions informed and influenced by local conditions and histories.
As such, the current state of shell ring studies demands detailed fieldwork and analyses from
numerous sites as each portion of the southeastern coastline was likely settled in a novel manner
as regional and local affiliations were formed within and across shell rings.
2.2 – Research Setting – The Archaic Southeast
The American Southeast is a diverse region in terms of history, geography, ecology, and
peoples (see Figure 2.1). While there is a level of diversity across the southeast, a similar cultural-historic sequence ties the region together. The longest span of time in the sequence is the
Archaic, defined as starting with the shift to the Holocene and ending with the widespread use
of cultigens. The Archaic is further sub-divided into three periods – Early (11500-8900 cal B.P.),
Middle (8900-5800 cal B.P.), and Late (5800-3200 cal B.P.) (Sassaman 2010: 14-21) largely based
on climatic changes and large scale cultural shifts. A brief review of each is offered below.
Early Archaic: 11500-8900 cal B.P
The onset of the Early Archaic coincides with the end of the Younger Dryas and the beginning of the Holocene. Weather patterns, biotic communities, and sea levels are all markedly
different during the Early Archaic than in the preceding Paleoindian period. Hardwood forests
made up of oaks and hickory dominate much of the southeast, although there is significant local
variability, particularly within river valleys and areas of higher elevation (Delcourt and Delcourt
1987; Webb et al. 1993; Williams et al. 2004). Archaeological site densities increase during the
Early Archaic (Anderson 1990: 198-201), in upland and riverine regions with far less increase
found closer to the coastline. Investigating Early Archaic coastal peoples is complicated by
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Figure 2.1 – Overview of Southeastern United States
large-scale shifts in sea levels, which may have been as much as 30 m below modern levels. This
means that Early Archaic coastal sites are now inundated and difficult, if not impossible, to find
(although see Adovasio and Hemmings 2011; Faught 2004).
Significant shifts in technological organization took place near the end of the Paleoindian
period and continued during the Early Archaic, evidenced in part by a change in projectile points
from lanceolate to notched forms and by a general decrease in size. These changes are thought to
relate to a shift in hunting focus from very large animals, such as mammoths, to smaller game,
particularly deer (Anderson and Sassaman 2012: 72). Stone tools are more often made out of local
raw materials during the Early Archaic, resulting from a decrease in group ranges (Anderson
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1990, 1996; Dunbar and Webb 1996). While still organized as mobile bands, groups are thought
to be oriented and “tethered” to particular drainage basins (Anderson and Hanson 1988), sources
of potable water (Dunbar 1991), and raw material sources (Daniel 1998, 2001). Relatively small
groups were integrated into larger networks, often described as macrobands, to facilitate material
and informational exchange and offer increased possibilities for sexual partners (Anderson 1996;
Anderson and Hanson 1988).
Middle Archaic: 8900-5800 cal B.P
The Middle Archaic coincides with the Hypsithermal, a climactic pattern characterized as by
hotter and dryer conditions, yet manifested in highly localized conditions (Anderson et al. 2007).
Extremes in temperature and precipitation increased in many regions, including in the Midsouth
where rising levels of surface erosion and aggrading floodplains have been documented (Knox
1983; Shuldenrein 1996; Wright 1992). Riverine systems, particularly in Kentucky, Ohio, and
Tennessee, begin to develop increased shoal environments and backwater slough habitats during
the Middle Archaic, resulting in enhanced floodplain productivity and freshwater shellfish beds,
many of which were heavily utilized by human communities who created large piled middens
along riverbanks (Claassen 1991, 2010; Crothers 1999; Marquardt and Watson ed. 2005; Milner
and Jefferies 1998). Pine forests and cypress swamps also began to expand in the lower southeast,
creating a diverse ecological mosaic (Delcourt and Delcourt 1987; Watts et al. 1996; Webb et al.
1993; Williams et al. 2004). Rising sea levels also supported wetland development along the Gulf
Coast although many of these sites are now inundated, making reconstructions of coastal societies difficult.
The Middle Archaic is marked by significant shifts in social organization, intra-group relations, and human impacts on the landscape. Perhaps the most significant finds include more
than a dozen earthen mound groups, some of which are quite substantial and complex (Russo
1996; J. Saunders 2004). These constructions have challenged traditional notions of hunter-gath82

erers as simple societies living meager existences and expending the minimal amount of labor
needed for survival. Instead, ancient mounds suggest that hunter-gatherer communities were beginning to invest significant amounts of energy into marking the landscape and that these labors
were well coordinated. One of the core questions regarding the emergence of such new traditions
is whether the presence of mounds reflects a transition between egalitarian social relations to
something more hierarchical (Gibson 2004; Sassaman and Heckenberger 2004). Similar marks
on the landscape are found along rivers in Florida and the Midsouth where numerous large-scale
deposits of earth, freshwater shellfish, and a mix of the two have been dated to the Middle Archaic (Aten 1999; Claassen 1991; Endonino 2008; Marquardt and Watson ed.2005; Sassaman and
Randall 2007). The massive shell middens in the southern Ohio River Valley entomb hundreds of
human burials, many of whom appear to have been victims of violence, leading some to suggest
that Middle Archaic peoples engaged in ritual aggregations centered on the burial of the dead
in well-defined locales (Claassen 2010). Earth and shell mounds in Florida occasionally include
human burials, along with objects originating great distances away (Aten 1999; Randall and Sassaman 2010; Tucker 2009).
The long-distance movement of objects is a recurrent trend across the Middle Archaic Southeast. Significant exchange networks cross-cut the region, including the trade of objects such as
bannerstones and oversized bifaces, which may have been used for ritual and political purposes
(Futato 1983; Johnson and Brookes 1989; Sassaman 2010; Sassaman and Randall 2007). The development of expansive trade networks and the creation of earthen and shell mounds are thought
to reflect a growth in population and communal scale as groups akin to ethnographic tribes,
rather than bands, emerged (Anderson 2002, 2004). These groups seem to have been characterized by shared communal identities and defined social boundaries crosscut by networks of
alliance, marriage, ritual, and exchange.
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Late Archaic: 5800-3200 cal B.P.
The Middle Archaic concludes and the Late Archaic begins with the end of the Hypsithermal.
Climatic conditions gradually came to resemble modern conditions, and sea levels stabilized at
or near current levels (Goggin 1952; Miller 1988; Widmer 1988). Wetland habitats, particularly
along the coast, dramatically expand during this period as diminishing rates of sea level changes
allowed coastal stabilization and the establishment of rich estuarine zones (Howard and DePratter 1980; although see Turck 2011, 2012). Riverine habitats within the lower southeast, including
Georgia and South Carolina, likewise stabilized, encouraging the growth of wetlands as channel
gradients decreased (Schuldenrein 1996).
Likely because of these more favorable local conditions, coastal and riverine regions became
major centers of settlement during the Late Archaic (Anderson 1996). While there are isolated
earlier instances (Russo 1996), it is during the Late Archaic that the first evidence for the widespread development of year-round villages are found along the coastline and associated river
valleys (Russo 1991; Sassaman et al. 2006; Thompson and Turck 2009, 2010). Populations living
in interior regions away from river valleys likely continued a more mobile residential pattern,
although their scale of movement also appears to be reduced (Sassaman et al. 1988). These
reductions in mobility resulted in a sub-regional increase in material culture variability, which
appears to signal the localized emergence of cultural identities and unique social configurations
(McElrath et al. 2009; Sassaman 1993; Sassaman et al. 1988). Tracing the boundaries of Late
Archaic cultural groups is facilitated by the presence of pottery, a Late Archaic invention that
first emerged along the South Atlantic coast and eventually spread across much of the southeast
(Sassaman 2004; Saunders and Hays 2004).
Although the precise mechanics are unclear, many suggest that large-scale communal gatherings, likely underwritten by shared cosmological beliefs and ritual practices, helped facilitate both
the establishment of social boundaries and their intermittent dissolution as diverse communities
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periodically gathered for important communal events on a scale not seen in prior time periods
(Gibson 2000; Saunders 2004). The most obvious example of such a gathering locale is Poverty
Point, dating to the end of the Late Archaic and located in northeastern Louisiana (Gibson 2000,
2004; Jackson 1991; Kidder 2011). Poverty Point consists of numerous earthen mounds and ridges
laid out in a highly structured manner and filled with a remarkable array of objects drawn from
across the southeast (Gibson 1974, 1998, 2000; Jackson 1991; Webb 1968). The earthen mounds
at Poverty Point, particularly the largest Mound A, were created in a very limited amount of time
and may have been erected to recreate origin stories in which water, earth, sky, and the underworld are intermeshed and linked together through the creation of a center point or axis mundi
(Kidder 2010, 2011; Ortmann and Kidder 2013).
The end of the Archaic (and the onset of the Woodland) is a highly localized affair driven by
a variety of factors (see papers in Thomas and Sanger 2010). In general, a steep drop in human
presence is seen along the south Atlantic coastline (Sanger 2010). This depopulation has led some
to suggest that declines in the sea level near the end of the Archaic dramatically affected coastal
environments and peoples (Gayes et al. 1992; Thompson and Turck 2009). If there was a significant drop in sea levels, it was experienced differently across the southeast. In South Florida,
for instance, there is no evidence of depopulation; rather one finds a level of cultural continuity
between Archaic and Woodland periods (Schwardon 2010a). It is also questionable how a shift in
sea levels could have driven cultural changes in inland areas.
Perhaps the most significant shift occurring within the Southeastern interior was the abandonment of Poverty Point at the end of the Archaic. Some suggest that torrential rains and
flooding may have made life at Poverty Point difficult (Kidder 2006). Others question whether
environmental factors were to blame and instead see Poverty Point succumbing to untenable
increases in population levels and intra-societal dependence (Gibson 1974, 2000). Whatever the
reasons, the dissolution of Poverty Point would likely have had wide-scale ramifications, as it was
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a central actor in long-distance trade (Kidder 2010). Likewise, to the extent that Poverty Point
was a cosmologically significant touchstone for regional populations, its abandonment may have
destabilized social configurations, alliances, and identities that depended on its existence (Sassaman 2010).
While there are notable exceptions (including South Florida), the transition between the
Archaic and Woodland periods is perhaps the most prominent social transformation recorded in
eastern North America (Anderson 2001; papers in Thomas and Sanger 2010). Kidder and Sassaman summarize this transformation as such: “the Late Archaic/Early Woodland transition in
much of eastern North America is indicated by a sudden disruption in regional, local, and site
occupations and notable transformations in settlement, economy, and society. In contrast to the
Late Archaic, Early Woodland societies are considered less complex looking, with apparently
lower population densities, more restricted range of settlements and settlement types, less long
distance trade, and decreased architectural, burial, and artifact diversity” (2009: 681).
Along the coast, the most dramatic shift associated with the end of the Archaic is a notable
decline in site size and complexity. This is most visible in the abandonment of shell ring construction (Sanger 2010). Shell rings, many of which are made of hundreds of thousands, if not
millions of mollusk shells, begin with the onset of the Late Archaic and end with the start of the
Woodland at which point shell deposition occurs as sheet middens and amorphous mounds. In
almost every facet, shell rings mark a high point in Archaic occupational intensity, formalized site
structure, and cross-regional similarities along the coastline. Hence, they are central to the establishment of sedentary residential patterns, emergent localized traditions, and widely held ritual
structures and practices. Both their establishment and dissolution suggest remarkable social
transformations and reconfigurations that are, as yet, poorly understood.
Summary
While some question the continued use of an Archaic cultural-historic sequence (Sassaman
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2012), it has survived the test of time and offers a useful framework for the study of Archaic peoples. In my view, the most useful aspect of the cultural-historical sequence is that it highlights
broader trends and patterns that span the region. As such, it helps define larger research avenues
of particular interest for the current project. In the following section, I focus on several key narratives that arise from this culture-historical sequence, including demographic transformations
in population sizes, densities, and distributions. These changes relate to shifts in mobility and
subsistence strategies, particularly along the coastline and river valleys where aquatic resources
become key aspects of Archaic diets. Emerging from these changes is a reconsideration of societal boundaries and a redefinition of communal affiliation as sub-regional “culture groups” are
readily defined by differences in material culture. I review these key narratives in the following
section before turning to the study of shell rings at the end of the chapter.
2.3 – Demographic and Environmental Trends
A core narrative driving Southeastern Archaic research is that population levels and densities
increased through time, and eventually reached a high point along the South Atlantic coastline
during the Late Archaic as the result of newly emergent marsh and estuarine resources (Custer
1989; DePratter and Howard 1981; Goggin 1952; Miller 1988; Russo 1998; Thompson 2006;
Thompson and Turck 2010; Widmer 1988). A critical factor for studying the Archaic therefore
is the impact on the archaeological record caused by sea-level fluctuations (Howard and DePratter 1980; Elliot and Sassaman 1995). Sites that pre-date the Late Archaic are the most likely to
be inundated as sea-levels increased from the end of the Pleistocene (Early Archaic) through the
mid-Holocene and the onset of the Late Archaic, at which point they reached near modern levels
(Colquhoun and Brookes 1986; DePratter and Howard 1981; Gayes et al. 1992).
Although still debated, it appears that sea level fluctuations affected different portions of the
Southeastern coastline in different ways and that some ancient coastlines were at least moderately
occupied prior to the Late Archaic. Evidence of coastally adapted Middle Archaic peoples have
87

been found along the Gulf Coast and portions of the Atlantic coast in Florida (Mikell and Saunders 2007; Ricklis and Blum 1997; Russo 1996; Saunders and Russo 2011). It is possible that some
of these sites were occupied year-round and may have been relatively substantial (Russo 1996;
Russo and Quitmyer 1996).
Evidence for substantial coastal occupations are absent outside of the Gulf coast and Florida,
although a small number of sites, both inundated and terrestrial, suggest at least a minimal preLate Archaic presence along the coastlines of Georgia, the Carolinas, and Virgina (Blanton 1996;
Dunbar et al. 1992; Faught 1988, 2002, 2004; Stright 1995). These few sites are challenging to interpret as they are a mixture of inundated shell middens, surface finds, and occasional radiometric dates drawn from poorly understood contexts, but they do not appear to be very significant
when compared to the finds in Florida and along the Gulf Coast.
John Turck’s (2011, 2012; Thompson and Turck 2009; Turck et al. 2011) research highlights
the variability in coastal occupations prior to the Late Archaic. Using site file data, Turck divided Georgia and Florida into geo-ecological zones and tracked their occupation during the Early
and Middle Archaic. While there are a significant number of Middle Archaic sites in Florida, the
coast of Georgia has a near total absence of pre-Late Archaic sites. Instead of being located along
the coast, Early and Middle Archaic sites outside of Florida are far more common along riverine
areas and in major drainages located further inland (Anderson 1996). There is also a significant
increase in sites in the upper portions of the Piedmont and the hill country surrounding the
Appalachians during the Middle Archaic, likely reflecting the presence of highly mobile hunter-gatherers occupying this landscape (Anderson 1996: 164; Turck 2012).
It is unclear why the Georgia coastline was not utilized during the Middle Archaic, but by the
onset of the Late Archaic it became a center point for human occupation (Anderson 1996; Kidder and Sassaman 2009; Thompson and Turck 2009; Turck et al. 2011; Williams 1994, 2000). To
illustrate this dramatic increase in population levels, Turck and colleagues found only 3 Middle
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Archaic sites recorded from coastal counties in Georgia in comparison to more than 240 Late
Archaic sites (Turck et al. 2011; also see Williams 1994, 2000). Similar increases can be found
in South Carolina (Anderson 1996) and suggest a remarkable demographic and settlement shift
from either more upland areas toward the coastline, or perhaps from the Florida coast.
Although limited marshes may have existed in portions of the Southeast prior to the Late
Archaic (Turck 2011), as sea levels stabilized, expansive and rich marshlands formed and were
heavily utilized by Late Archaic peoples (Custer 1989; DePratter and Howard 1981; Elliot and
Sassaman 1995; Howard and DePratter 1980). The importance of marsh and estuarine resources
is made obvious by the presence of numerous Late Archaic-age sheet middens and small shell
mounds along the Florida, South Carolina, and Georgia coasts (Anderson et al. 2007; DePratter
1977; DePratter and Howard 1981; Elliott and Sassaman 1995; Russo 1996; Thompson and Turck
2009, 2010; Thompson and Worth 2011; Turck et al. 2011; Williams et al. 2010). Shell-bearing
sites often contain tremendous numbers of fish bones as well as somewhat less abundant numbers
of terrestrial mammals, particularly deer. The presence of turtle and bird bones further attests
to the rich biodiversity found in coastal Late Archaic environments. While not discussed in as
much detail, there is ample evidence that acorns and hickory nuts were also being eaten in high
numbers at many coastal Late Archaic sites (Marrinan 1975; Trinkley 1975). In all, the large
number of shell-bearing sites, as well as the numerous non-shell sites attributed to the Late Archaic period (DePratter 1979; Elliot and Sassaman 1995; Sassaman 1993), suggests the coastline
was quickly becoming populated by significant numbers of people.
Research by Thompson and Turck (2009) demonstrates Late Archaic peoples were not evenly
distributed across the various ecological zones of the coastal region, but were instead centered on
the barrier islands that lie at the intersection of the coastal marshlands and the open ocean. Following Thompson and Turck, the Southeastern coast can be divided into four different environmental habitats (Figure 2.2). The mainland is made up of a relatively flat topography marked by
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numerous rivers, creeks, streams, and areas of standing water. Bounding the mainland is a rich
tidal zone filled with estuarine plants and animals that is cut by brackish waterways. Tidal areas
are protected from the ocean by barrier islands, which can be divided based on whether they are
located in deltaic or non-deltaic regions. In Georgia, there are eight deltaic barrier islands (Tybee,
Little Tybee, Wassaw, Skidaway, Ossabaw, Little St. Simons, St. Simons, and Sea islands) and six
non-deltaic barrier islands, including St. Catherines (as well as Blackbeard, Sapelo, Jekyll, Little
Cumberland, and Cumberland islands).
Using Georgia site file data, Thompson and Turck (2009) found that the entire coastline
became more populated during the Late Archaic; however, the greatest increases were on deltaic
and non-deltaic barrier islands. To this point, Late Archaic site densities (measured as number of
sites/100km2) on barrier islands were more than 300% higher than the mainland and 800% greater than in tidal areas. Late Archaic barrier island sites are also much larger than their mainland
counterparts (DePratter 1979: 35). Shell rings, while occasionally found on the mainland, are far
more common on barrier islands and are almost always exponentially larger than other contemporaneous non-ring sites (Russo 2006). These findings suggest that barrier islands were the most
heavily utilized portion of the Late Archaic landscape, at least in Georgia, and that they likely
played a key role in the overall occupation of the coastline.
2.4 – Emergence of regional identities
Alongside the growth in population size and “filling in” of the landscape, Archaic peoples
also began to live in more readily identifiable populations, often defined as “culture groups,”
eventually reaching a highpoint during the Late Archaic (Anderson 2010; Russo 2006). Traditional understandings of the emergence of regionally distinct populations assume cultural diversity was caused by communities becoming better adapted to their local ecological conditions
(Caldwell 1958). The heterogeneity of local ecologies resulted in a mosaic of communities. And
as communities became better adapted to their surroundings, they are thought to have become
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less mobile and more isolated from one another, leading to further cultural divergence (Caldwell
1958). Cultural divergence was thought to be reflected in differences in material culture, as each
local group’s experiments with novel techniques and embellishments eventually coalesced into
local stylistic forms (Griffin 1946, 1952).
The view of Archaic peoples living in relative isolation has become increasingly tenuous, as
evidence suggests that significant interactions, spanning large distances were occurring across
the Southeast at least as early as the Middle Archaic and likely becoming more frequent during
the Late Archaic (Anderson and Sassaman 2010; Gibson 2000; Jefferies 1996, 2004, 2009). Rather than being a period of circumscribed populations living in seclusion, the Late Archaic is now
more often viewed as a time of increased social encounters between diverse groups, particularly
along the coast and river valleys (Sassaman 1993, 2006, 2011; Sassaman et al. 1988). Different
decorative traditions often appear out of these encounters and are therefore not viewed as the
static markers of “culture groups,” but rather as fluid attributes that are often highly localized and
consciously deployed. Relying on evidence of diverse communities coming into contact with one
another in both the Savannah and St. John’s river valleys, Sassaman (Randall and Sassaman 2010;
Sassaman 2006, 2010) suggests that novel community formations often arise through inter-group
conflict and conglomerations. These points of contact become ethnogenetic moments as new
communal identities formed and traditional practices were reformulated.
Pottery is particularly well-suited to the study of emergent communal formations and identifications and it is during the Late Archaic that vessels were first constructed, originally in a relatively uniform fashion that became increasingly localized. As a local invention, the social context
and impact of pottery production has been much debated (Bullen 1972; Goodyear 1988; Griffin
1972; Jenkins et al. 1986; Peterson 1980; Sassaman 1993; Saunders and Hays 2004; Shannon 1986;
Stoltman 1972; Trinkley 1980). Until recently, most Southeastern archaeologists emphasized the
small effect pottery had on the lives of Late Archaic peoples (e.g. Caldwell 1958; Milanich 1994;
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Stoltman 1972). Stoltman perhaps most succinctly characterized the minor effect of pottery production when he described it as “a late and non-disruptive adaptive trait (origin unknown) in an
on-going shellfish-based economy” (1972: 54). Indeed, in many regions, subsistence practices, use
of other technologies, and overall settlement patterning changes little, if at all, with the adoption
of potting (Milanich 1994).
More recently, archaeologists have begun to reassess the long term effects of pottery in trade,
the display of social status, and a symbol of social cohesion (Cordell 2004; Hays and Weinstein
2004; Saunders 2004; Waggoner 2009). These effects are not necessarily revolutionary, but are
impactful, particularly as pottery was becoming more prevalent during periods in which recognizable sociocultural entities were more common and well-delineated. As such, recent research
into pottery often investigates the timing, context, and distribution of regional and sub-regional
traditions (e.g. Saunders and Hayes 2004). These studies build on an extensive typology of Southeastern Late Archaic pottery that has been developed over the last 60 years (Bullen 1955, 1972;
DePratter 1979; Sassaman 1993; Trinkley 1976, 1980). I offer an overview of these typologies
below, as well as more recent research that has helped to refine distinctions and relate changes
in material culture to shifts in social organization, conflicts between groups, and moments of
cultural innovation.
Late Archaic pottery and finding past communities
The oldest dated pottery in the American Southeast comes from sites along the Savannah River (Stoltman 1966); although it is possible that pottery was first created by coastal dwellers whose
residences have since been inundated by rising sea levels (Sassaman 2004). Whether originating
along the coast or nearby rivers, pottery spread along the coastline between 5000 and 4500 cal
B.P. The spread of pottery was locally contingent as communities along the Georgia, South Carolina, and northeastern Florida coasts were first to adopt the new technology which then spread
along the Savannah River and St. Johns river valleys (Figure 2.3). The spread of pottery followed
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Figure 2.3 – Spread of pottery across Southeastern United States
already established trade routes between the two river valleys and intervening coastal regions, although
communities on either end were slow to adopt. The Mill Branch culture in the upper and middle Savannah River even appears to have outwardly resisted the spread of pottery making (Sassaman 1993, 2004).
Perhaps because of this resistance, pottery does not become widespread outside of the Southeastern
coastline and associated river valleys until the onset of Woodland period several thousand years later.
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Although originally uniform, small regional variations in pottery production can be found
early in its expansion. Archaeologists define the oldest pottery in Florida as Orange wares while
contemporaneous pottery to the north in Georgia is defined as Stallings. Both early Orange and
Stallings potteries are manufactured in similar fashions, formed using vegetal “fibers” as tempering agents. Vegetal tempering is recognizable by the presence of characteristic vesicles, or “wormholes” left behind as organic material carbonizes during firing. The specific organic used as temper is unclear, although both Spanish Moss (Tillandsia usneoides) (Cordell 2004; Simpkins and
Allard 1986) and palmetto fibers (Sabal palmetto) (Brain and Peterson 1970) have been suggested.
Although they are both “fiber-tempered,” Orange and Stallings wares can be distinguished
based on how they are decorated. Orange wares are embellished using a suite of decorative traditions that incorporate narrow incisions organized into rectilinear, and rarely curvilinear, patterns
(Saunders and Hays 2004: 7). Circular impressions, described as punctations, are occasionally
found on Orange wares and are usually small and follow incised lines. In contrast, Stallings
wares are predominantly decorated using bold punctations, often in linear arrangements (Sassaman 2004: 31; Saunders and Hays 2004: 7). A distinctive “drag and jab” punctation technique is
also found within Stallings collections while being absent in Orange collections (Sassaman 1993).
While Orange and Stallings traditions can be traced back to near the beginnings of pottery
production, a new tradition emerged between the two along the Georgia coast circa 4200 cal
B.P. This new tradition, known as St. Simons, incorporates both Orange and Stallings decorative
elements, yet applies them in novel ways as bold punctations are often placed directly over incisions (Sassaman 1993, 2004). Entirely new methods of decoration, such as grooving, also developed (Sassaman 1993, 2004). While using new decorative elements, St. Simons vessels were still
formed using vegetal fibers.
The emergence of the St. Simons tradition appears to dislodge Stallings wares that were once
found along the Georgia coast, but that after 4200 cal B.P. became limited to interior river valleys
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(Sassaman 1993, 2004). Likewise, around the same time that St. Simons wares were being produced along the Georgia coast, another discrete potting tradition, known as Thom’s Creek appears on the South Carolina coast (Griffin 1945; Trinkley 1980a). The primary method of defining early Thom’s Creek wares is based on the use of sand, rather than fibers, as tempering agents
as they are often decorated in the same ways as Stallings wares (Stoltman 1974). To what extent
the adopting of sand as a tempering agent reflects technological or social differences is debatable,
as by the onset of the Woodland period, all coastal pottery found in the Southeast is sand tempered (Sassaman 1993).
The presence of four distinct potting traditions – Orange, Stallings, St. Simons, and Thom’s
Creek – has been interpreted as reflecting the creation of distinct cultural boundaries and the formation of “sociopolitical” units along the South Atlantic Bight by 4200 cal B.P. (Sassaman 1993).
Kenneth Sassaman (1993, 2004) has explored the origins of the Stallings and, to a lesser degree,
St. Simons “cultures” along the Savannah River valley and nearby coasts through the study of
pottery. Of particular importance were the ways in which Late Archaic peoples employed pottery
to cook foods using either indirect or direct heat techniques.
Prior to the advent of pottery, many Southeastern communities employed indirect heat
techniques, as they boiled foods in water-tight vessels, such as treated animal skins, by placing
heated objects (often stone) into the vessel (Anderson and Joseph 1988; Goodyear 1988; Sassaman
1993; also see Speth 2015 for the possibility of boiling in perishable containers using direct heat
techniques). Within the Southeastern interior, particularly along the Savannah River where stone
is abundant, indirect-heat techniques using soapstone can be traced back to the Middle Archaic
(ca. 5800 cal B.P.) (Sassaman 2004: 30). In coastal regions, where suitable stones are rare, indirect
heat cooking was facilitated by soapstone brought down the Savannah and other river valleys
(Sassaman 2004: 30). Alternatively, hand-molded, temperless, low-fired clay nodules, known as
baked clay objects (BCO), were potentially used in lieu of stones for indirect-heat cooking (Ford,
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Phillips, and Haag 1955; Russo 1996). Cooking techniques changed little with the advent of pottery as the earliest vessels were still used for indirect heat cooking (Sassaman 2004).
By circa 4500 cal B.P., communities along the coast began to cook foods by placing vessels on
open fires or coals, a method of preparation known as direct-heat cooking (Sassaman 1993: 107108). Early on, direct-heat cooking was rarely utilized, but became increasingly prevalent, particularly after 4200 cal B.P., at which point it becomes a dominant method of food preparation along
the coast (Sassaman 1993: 212). In contrast, direct heat cooking was rarely, if ever, conducted by
interior peoples living along the Savannah and other nearby river valleys, who continued to use
soapstones and indirect heat methods throughout the Archaic.
Sassaman (1993, 2004) interprets these results as demonstrating differences in local resource
availability, a demand for more efficient cooking technologies along the coast, and a significant
social boundary between interior and coastal peoples erected around 4200 cal B.P. he suggests
that people living along the coast were initially more amenable to adopting direct heat practices
because of the lack of suitable stones needed for indirect-heat cooking. Driven to innovate, coastal cooks therefore experimented with placing vessels directly on top of fires when they lacked
appropriate boiling stones or BCOs. Rates of direct heat cooking remained low however, as the
brisk trade in soapstone from the interior met many of the demands of coastal peoples. This
trade slowed and eventually ceased circa 4200 cal B.P. however, as Sassaman suggests that “sociopolitical entities on the coast” (1993: 215) had begun to consolidate and that a significant cultural
divide began to separate interior and coastal peoples. The consolidation of communities and the
division between regions can be seen in stylistic divergences between the two as it is at this point
that Stallings wares become limited to the interior portions of Georgia while St. Simons pottery
emerges along the coast. As soapstone from the interior became more difficult to attain with
the emergence of these sociopolitical entities, coastal people may have been forced to cook using
other techniques, including direct heat.
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In tandem, Sassaman (1993) suggests the emergence of consolidated sociopolitical entities
was at least partially predicated on the establishment of recurrent ceremonial gatherings across
the coast. The increasing frequency of communal ceremonies created a demand for intensified
collection of shellfish, thought to be the main food consumed at coastal ritual events. This would
have had dramatic impacts on labor allotments and organization, particularly for women who
are assumed to be the main gatherers of mollusks (Sassaman 1993). Sassaman (1993) therefore
suggests that the adoption of direct-heat cooking was partially because it offered a more effective,
or at least less time-consuming, method of preparing foods. Specifically, as women’s labor was becoming increasingly in demand to facilitate both ceremonial gatherings and daily tasks, women
began to use direct heat cooking, which allowed them to leave pots cooking over a fire while they
pursued other tasks, including shellfishing.
According to Sassaman (1993), these same pressures were not felt within the Southeastern interior where shellfishing never reached the same importance and indirect-heat cooking remained
the dominant method of preparing foods. This is not to say that there was not a similar consolidation of communities within interior Georgia however, as Sassaman (2010; Sassaman et al. 2006)
has argued that a significant sociopolitical body was formed around Stallings Island, a small
landmass located in the Savannah River, several hundred kilometers inland from the coast. Stallings Island is the type site for Stallings pottery, yet its earliest significant occupation pre-dates the
local adoption of ceramics (Sassaman et al. 2006)2. The first occupation, dating to 5300–4500 cal
B.P., was a local community who utilized the island for freshwater shellfishing, a limited amount
of below-ground storage, and the burial of their dead. After a hiatus of roughly 200 years, the
site was reoccupied by coastal peoples who made forays into the Middle Savannah River around
4500 cal B.P. By 4200 cal B.P. they had made their way to Stallings Island. These coastal peoples
brought pottery with them and established a significant and highly formalized settlement. Stallings Island continued to be used as a burial ground, and based on the presence of large, highly
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decorated serving vessels, it is thought to also be a point of ritualized feasting and ceremonial
gathering (Sassaman et al. 2006). As such, Sassaman suggests that the Stallings culture became
centralized and consolidated around the same time that coastal peoples began organizing themselves into larger social bodies.
The differential use of cooking techniques between interior and coastal peoples (whatever the
cause) eventually resulted in a divergence in pottery morphology between the two regions. As
coastal peoples adopted increasing rates of direct heat cooking, they began to design their pots
to be better conductors of heat (Sassaman 1993). Specifically, pots used for direct heat cooking
were more often made with thin walls as this would allow better conduction of heat from embers
or flames. In contrast, interior vessels used for indirect heat are more often thicker walled as this
provides better insulation (Braun 1983; Reid 1989; Sassaman 1993; Schiffer and Skibo 1987).
Alongside the broad-scale divergences in vessel use, morphology, and decorative traditions
emerging around 4200 cal B.P., Sassaman (1993) found even more subtle differences in pottery
recovered in the interior and coastal portions of Georgia. Pottery in both regions was occasionally embellished using shallow punctations, yet different tools were used in their application. Although most archaeologists had implicitly assumed that the choice of decorative tools was based
on ease of accessibility, Sassaman (1993: 190) argued that tool choice was at least partially socially
influenced. Using experimental studies to guide his analysis, Sassaman created a system of more
than a dozen different categories based on the type of stylus used to make punctations (1993: 194,
Table 19). Particular styli were distributed in nonrandom fashions that changed through time.
Again, an important transition in decorative traditions occurs around 4400-3900 cal B.P. in that
prior there were relatively few differences between regions, while afterwards particular tools, including those made of shell, are limited to coastal assemblages, while others, most notably subtriangular pointed styli, were limited to interior river valleys. Other small variations in decoration
2. Dates in Sassaman et al. 2006 are not calibrated and therefore appear to not match the calibrated dates here.
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are likewise patterned and strongly suggest that subregional traditions were developing between
interior and coastal Georgia and between coastal areas of Georgia and South Carolina (Sassaman
1993, 2004).
Archaic peoples living in Florida also appear to be engaged in creating more distinct and
well-defined social bodies during the early and middle portions of the Late Archaic. As already
noted, a recognizable Orange pottery tradition can be traced to the very earliest pottery sites in
Florida (circa 4500 cal B.P.) (Bullen and Bullen 1961). This tradition becomes more refined and
complex through time as archaeologists note the expansion and proliferation of design “motifs,”
some of which are spatially or temporally bounded in a fashion that suggests they reflect particular potting communities (Bullen and Bullen 1961; Mitchell 1993; Saunders 2004; Wrenn 2012).
Although a bit later than the examples in Georgia and South Carolina, Saunders examined decorative motifs from four contemporaneous sites dating to circa 3800 cal B.P. across east Florida
and found they all shared a similar “design grammar” (2004: 41). Design grammar has a rich
history in the study of Orange pottery (e.g. Bullen 1972) and is based on complicated assessments
of how design elements are applied, placed in relation to one another, and follow rules of rotation,
duplication, and combination. As such, design grammar is not easily copied based on viewing a
decorated vessel, but is rather a skill or logic shared by a community of potters. Saunders suggests that this shared design grammar was evidence that there were “fairly strong interaction(s)”
(2004: 41) between these communities, likely due to well-established trade relations, intermarriages, and a shared communal identity.
Orange communal affiliations appear to cross-cut Florida as Ann Cordell’s (2004) research
shows that vessels often moved back and forth from Atlantic and Gulf coasts during the Late
Archaic. Again, dates are somewhat more recent than those found in Georgia and South Carolina, but Cordell (2004) found a large number of sites in Florida dating between circa 4000 and
3500 cal B.P. contained a significant number of vessels made from clays or using tempering agents
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only found on the opposite coast. Although hesitant to make assumptions regarding how these
vessels, or raw materials, moved across Florida, they appear to fit the broader pattern in which
the Late Archaic Southeast was becoming populated with larger societal entities that can, to some
degree, be defined based on their production and use of pottery.
To this point, unlike Georgia and South Carolina, where there is a wealth of data showing
pottery was used to cook foods, using either indirect or direct heat methods, there is very little
evidence that pots were used for cooking in Florida. Saunders (2004) notes a lack of BCOs, fire
cracked rock, and soapstones at Florida Late Archaic sites, yet vessels also lack any sooting, the
most common indices for direct heat cooking. As such, it is possible that Orange wares were
rarely, if ever, used for cooking and were instead employed as serving or storage vessels (Saunders
2004). Alternatively, placing pots over very low heats does not result in significant soot deposits,
so it is possible that Orange vessels were placed on low embers to reheat or cook foods (Hally
1983, 1986). In any event, differences in cooking traditions between Orange, Stallings, and St. Simons, particularly after 4200 cal B.P., further substantiates claims that each pottery type reflects
the presence of increasingly consolidated and well-defined social entities that were populating the
Late Archaic landscape.
Summary
Research shows the Archaic was a time of increasing population levels and densities. These
changes were not evenly distributed however. The coastlines of South Carolina, Georgia, and to
a lesser degree, Florida were the regions in which populations both grew and consolidated the
most. Barrier islands appear to play a critical role in these demographic shifts as they are heavily
occupied during the Late Archaic, often by very large sites. Late Archaic sites of all sizes often
consist of shellfish remains, along with fish and terrestrial mammals, attesting to the importance
of marsh and estuarine resources for coastal peoples.
Pottery was first produced during the Late Archaic, which offers additional insights into how
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people organized themselves both spatially and socially during this time. Originally uniform,
pottery styles rapidly differentiate around 4200 cal B.P. as sub-regional types can readily be identified along the South Carolina, Georgia, and Florida coasts as well as within the interior river
valleys. Not only were pots made or decorated in unique manners based on geography, they were
also differentially utilized for cooking, presenting, or storing foods. The notable differences between regions strongly suggest that each was occupied by a distinct group that was in some ways
socially cohesive and definable, both for archaeologists and for the people who formed them. We
know little about how these communities formed or were maintained, although research from
Stallings Island suggests that ritual and ceremonial gatherings played an important role (Sassaman et al. 2006). To this point, after circa 3800 cal B.P., Stallings Island was abandoned and
regional differentiations in pottery traditions between interior and coastal Georgia become less
distinct (Sassaman 1993; Sassaman et al. 2006). The correlation between the main occupation of
Stallings Island and the regionalization of potting traditions suggests the two are casually connected. In some sense then, Stallings Island may have served as a locus for community formation, political decision making, and the creation of regional identities.
Far less is known about how coastal identities formed during this period, although many
assume that shell rings are pivotal in this regard (e.g. Saunders 2004a). In the following section I
focus on how shell rings have been investigated, interpreted, and presented. As we will see, data
from these sites speaks to the creation of nucleated settlements and the formation of larger communal associations in the coastal Southeast.
2.5 – Shell Ring Research
In the last 200 years, more than 50 shell rings have been identified in the American Southeast,
all of which date to the latter portions of the Archaic (Russo 2006). Since the earliest shell ring
excavations in the 1800s (Drayton 1802; McKinley 1873; Moore 1897), archaeologists and antiquarians have attempted to understand the motivation for piling innumerable clam and oyster
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shells in such a well-defined and highly patterned manner with broad arcs of shell deposits encircling an interior plaza that has little or no shell within it. Calling all of these constructions shell
rings is a bit of a misnomer as many are U or C shaped, others are conjoined circles or hexagonal,
and none are perfect circles (Russo 2004). Rings also vary in size; massive constructions include
sites like the Rollins Ring, a U-shaped deposit measuring 3 m tall that encircles a 200 m long plaza (Russo and Saunders 1999; Saunders 2004). More moderate sites include rings like Barrow’s, a
closed circle of shell measuring 2 m in height and 60 m across (Russo 2006). There are even very
small rings, such as Ossabaw, that measure less than a meter tall and only 45 m across (Russo
2006).
Despite their morphological variability, from the very beginning, archaeologists have combined the numerous shell rings into a single analytical category and have questioned whether
shell rings were purposeful constructions or accidental accumulations; deposited quickly or over
long periods of time; and created by large numbers of people or by more modest groups. These
questions remain relevant today as archaeologists continue to disagree about how shell rings were
formed, what their function was, and how they relate to larger societal developments.
History of research and dominant interpretations
Early investigations into shell rings often noted the general nature of shell deposits and a
rough chronology, but it was not until the 1960s that the first systematic and careful excavations
were conducted (Calmes 1967; Marrinan 1975). One of the most important contributions of this
time was Antonio Waring and Lewis Larson’s (Waring and Larson 1968; Waring 1968) excavations at the Sapelo Island shell rings. There are three known shell rings on Sapelo Island, all
within sight of one another. Waring and Larson focused their research on the largest of these
rings (Ring I), an 80 m wide circular construction with steep walls and massive shell deposits that
reached over 2.5 m in height (Waring and Larson 1968). Waring and Larson excavated a trench
from near the ring’s center through its tall shell arc, and while they found very little within the
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ring interiors, they encountered numerous ash lenses, fire pits, and strata of dark sand within the
shell deposits (Waring and Larson 1968: 273). Beneath the shell arc, Waring and Larson uncovered numerous shell-filled pits that clearly predated the overlying shell, but because the shells
slumped into the pits, the two were interpreted as near contemporaneous. Waring and Larson’s
excavations also recovered large numbers of plain pottery sherds, animal bones, and other materials that suggested a mundane set of practices. Based on these findings, Waring and Larson suggested that, “(i)t would seem very likely that the shell ring was the site of many small habitations.
The occupants apparently piled the rapidly accumulating shell besides their small dwellings; later
they moved and new shell was then piled on the former habitation site” (1968: 273). While confident that the shell deposits were created through the accumulation of domestic refuse, Waring
and Larson felt the circularity and size of the rings suggested something more than simple habitations. Addressing the formality and quantity of deposition, Waring and Larson write, “the Sapelo
shell ring then very likely represents a ceremonial or social arrangement rather unusual in this
geographical location and time horizon” (1968: 273). As such, Waring and Larson saw shell rings
as both residential space and ceremonial grounds, eschewing the traditional logic in which sacred
and secular spaces are seen as incompatible with one another (e.g. Durkheim 1915).
Although Waring and Larson offered a middle ground, tensions between sacred and secular
interpretations of shell rings have come to define their study. The seemingly quotidian makeup of
shell deposits, consisting of clams, oysters and mussels, along with numerous fish and deer bones,
are often interpreted as middens, trash piles, and the remnants of daily consumption. Artifactual
assemblages are equally mundane. Lacking burials, “non-domestic” features, and exotic material
culture, shell rings are often considered to be the result of accumulated domestic refuse. In contrast, the size and configuration of ring deposits are difficult to attribute to accident and, as Waring
and Larson surmise, suggest a particular set of rules informed and enforced by social or ceremonial forces. While Waring and Larson allowed the tension between domestic and ritual to remain
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within their interpretations, contemporary and later researchers often argued for one or the other.
Most early researchers interpreted shell rings as mundane habitation sites. For example,
Alan Calmes (1967) excavated the Skull Creek and Sea Pines shell rings on Hilton Head Island,
South Carolina, and interpreted both as small villages. Both sites are moderate in size: Sea Pines
is roughly 60 m wide and 1 m tall while Skull Creek consists of two connected rings that together measure 88 m across and are roughly 2 m tall (Calmes 1967; Russo 2006). Calmes described
the two ring sites as residential centers based on the presence of postholes under the shell arc.
Calmes also noted that the shell arc at Sea Pines consisted of large, unbroken shells associated
with little soil that alternated with thin lenses of soil mixed with heavily-crushed shell (Calmes
1967: 9). Depositional bands were rarely horizontal, but instead are described as “wavy, dipping
down through several six inch levels and back up through high levels” (Calmes 1967: 10). Calmes
suggested that ring-dwellers had periodically attempted to flatten the rings, resulting in the
banded and truncated shell deposits, presumably in order to build their homes on the shell arc.
Calmes also recovered an assemblage of pottery and food remains that he interpreted as domestic
and reflective of daily consumption.
Research by Calmes, Waring, Larson and others (Flannery 1943, Edwards 1965), spurred on
the South Carolina Institute of Archaeology and Anthropology (SCIAA) to conduct a state wide
survey with the goal of nominating sites to the National Register of Historic Places (Hemmings
1970). Similar regional surveys of Archaic sites were conducted in Georgia (DePratter 1975) and
helped to discover and record dozens of shell rings and to define their regional distribution. At
the same time, more detailed excavations conducted by Michael Trinkley (1975) and Rochelle
Marrinan (1975) set new standards for shell ring research as they collected and analyzed botanical and faunal remains, investigated sea level changes, and produced detailed artifactual analyses.
Trinkley’s (1980, 1985) work at Lighthouse Point provides one of the most extensive views into
shell ring construction, as it includes large excavation areas inside the plaza, within and under
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the shell arc, and along the exterior edge of the ring. Lighthouse Point, located near Charleston,
South Carolina, measures 76 m across and 3 m tall. There, Trinkley uncovered a large number of
features whose patterning suggested a strict division of space at the site. Postholes and shell-filled
pits were routinely uncovered beneath the shell arc, ash pits were found at the interface between
shell deposit and interior plaza, and the plaza itself was generally devoid of features beyond a
single circular pit. Trinkley (1980, 1985) also noted the presence of large numbers of pottery
sherds, lithic flakes, and other “mundane” objects within the shell deposits. Importantly, Trinkley recognized the need to contextualize the assemblages he had recovered by comparing them
to other Archaic sites that were not shell rings. Drawing on work conducted at small “base camp”
sites located elsewhere along the South Carolina coast (see Michie 1979), Trinkley found little
difference in overall artifactual assemblages, leading him to conclude that similar activities were
taking place at each. Based on faunal and botanical remains that suggested year-round collection, Trinkley (1980) was convinced shell rings were made out of household rubbish that accumulated slowly throughout an annual cycle. Trinkley writes, “(t)he shell rings do not indicate any
ceremonial activities, but rather suggest mundane occupation sites for fairly large social units”
(1980: 320—21). Trinkley (1980, 1985) suggested the circular form of the rings were evidence that
shell ring residents lived in a circular pattern, likely because of a shared egalitarian ideology.
While not stated as explicitly, Marrinan’s (1975) research on two St. Simons Island shell rings
also recovered remains suggestive of a year-round human presence and the use of shell rings as
nucleated settlements. Using fine-grade mesh – a rarity at the time – Marrinan recovered one
of the richest sets of botanical and faunal remains from a shell ring to date. These remains have
continued to be analyzed (Marrinan 2010) and suggest that animals and plants were being collected during all four seasons at one, if not both of the rings on St. Simons Island. Marrinan’s
research is also notable for its recovery of human remains (1975: 82-83). Human remains recovered at shell rings prior to Marrinan include fragments found by Moore (1987), Calmes (1967: 23),
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and Edwards (1965: 18) although they all have significant contextual problems and may not be
Archaic in age (Russo 2006: 46-47). The human remains recovered by Marrinan included femur,
cranium, and pelvis fragments spread out over a large portion of the shell arc and intermixed
within the shell, but nonetheless securely associated with Late Archaic age deposits. Because of
their fragmentary nature and seemingly random distribution, Marrinan was hesitant to describe
the ring as a mortuary site or to ascribe any ritual or ceremonial connotation to the finds. Instead, Marrinan (1975: 82) suggested the human remains may have been redeposited from elsewhere and so did not reflect a formal burial as traditionally defined. Marrinan (1975: 96-102) was
also hesitant to describe the St. Simons Island shell rings as villages, insofar as evidence for winter
occupations at the time was tenuous. However, subsequent analysis of clam remains (Claassen
1986: 28) has closed this gap and the rings are now often considered evidence for year-round occupation along the Georgia coast (Thompson 2006; Thompson and Andrus 2011).
The dominant interpretation of shell rings as simple village sites was not seriously challenged
until Michael Russo’s (1991, 1994) landmark research at Horr’s Island, Florida. Russo, together with his predecessor at the site, Alan McMichael (1982), excavated a total of 741 m2 (Russo
2006: 94), far more than any other shell ring investigation before or since. Unlike prior research,
Horr’s Island was not a circular shell ring as often found in South Carolina and Georgia, but was
instead a massive U-shaped construction, measuring 160 m long and 4.5 m tall, with associated
shell and sand mounds, a shell ridge and ramp, and nearby areas marked by numerous postholes
and living-floors (Russo 1991, 1994). Russo’s analysis of the Horr’s Island materials were revolutionary as they focused on providing a detailed chronological reconstruction of events at the site
through seasonality studies of vertebrate and invertebrate faunal materials along with numerous
radiometric dates. These analyses showed that all four seasons were represented within the shell
portions of Horr’s Island, and that they were deposited over several hundred years. While the
presence of postholes, living floors, and seasonality data convinced Russo that Horr’s Island was
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occupied year-round, the mounds and causeways suggested the site was not simply a habitation.
Russo resolved this apparent contradiction by interpreting Horr’s Island as a village occupied by a
relatively limited number of families who then hosted intermittent large-scale aggregation events.
The families living at the shell rings were likely of a different status than those peoples living off
the rings, although Russo was hesitant to suggest that this difference was necessarily hierarchical
(1991: 499–501). Since working at Horr’s Island, Russo has continued to refine his theory of shell
rings as “ceremonial villages” through research at Joseph Reed (Russo and Heide 2002), Rollins
(Russo and Saunders 1999), Seewee (Russo, Heide, and Rolland 2003), and Fig Island shell rings
(Saunders 2002). Likewise, Russo has continued to advance the possibility that a level of status
was being displayed, perhaps even earned, at shell rings, and that this inequality is visible in the
uneven quantity of shell deposits at numerous rings (Russo 2004).
Russo’s research marks a critical turning point, as he interprets shell rings as reflecting both
quotidian and ceremonial events. Nonetheless, several archaeologists have since argued that
the domestic nature of shell rings has been overstated and that their primary and perhaps sole
function was as an aggregate point for regional rituals. The first such reinterpretation was John
Cable’s (1997) research in which he argued shell ring stratigraphy evidenced staged monumental
construction. Drawing from Calmes’ (1967) research, as well as his own work at Spanish Mount
(a Late Archaic site that is likely not a shell ring [Russo 2006]), Cable argued that shell rings were
characterized by discrete mounded deposits capped by layers of crushed shell and highly organic
soils. As already noted, Calmes (1967) had made a similar insight which he interpreted as being
the result of periodic efforts to flatten the ring. Cable instead argued that the loose whole shell
layers were evidence for a rapid accumulation of refuse, likely associated with ritual feasting,
while the thin layers of crushed shell and soil were created during “capping events” (cf. Russo,
Heide, and Rolland 2003).
Since Cable’s intervention, archaeologists have often interpreted large, undifferentiated shell
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deposits with very little associated soil as evidence for rapid depositional accumulation at shell
rings (Russo 2004; Russo, Heide, and Rolland 2003; Sassaman 2008; Saunders 2002, 2004a,
2004b). Rebecca Saunders is the key proponent of interpreting these “clean shell” deposits as
evidence for feasting (2004a) and intentional mounding (2002). Critical to Saunders’ interpretations is her (2004a) research on Rollins Shell Ring, a massive (250 m wide, 4 m tall), U-shaped in
ring in northeastern Florida. Saunders found that the basal deposits on opposite sides of Rollins
were contemporaneous; leading her to conclude that the shape and size of the ring was predetermined prior to its construction. This apparent site planning suggests the rings were not the result
of haphazard refuse deposition, but were instead intentionally constructed. Saunders (2004a)
also found dates taken from the top and bottom of the shell deposits, many of which were large
mounds of unbroken shells with little associated soil, were very close to one another, perhaps
separated by less than a century, and therefore suggest the entire site was created in a very small
amount of time.
Saunders offers further evidence of intentional and rapid construction from her work on Fig
Island in South Carolina where three shell rings have been identified within sight of one another.
While two rings are moderate or relatively small (82-50 m wide 2 m tall), the largest ring consists
of a central closed circle, a shell mound, and several connected C-shaped “ringlets” (Saunders
and Russo 2002). At its height, the largest ring reaches 6m above the marsh and appears to be
partially constructed out of shell quarried elsewhere (Saunders 2002). Saunders (2002) argues
that this shell was brought to the site to quickly and dramatically increase the ring’s height and is
therefore evidence that the rings were purposeful constructions, perhaps best described as monuments, rather than accidental or incidental trash middens (Saunders 2002, also see Cable 1997;
Russo 2002). Additionally, Saunders (2002) notes that many shell rings, including the largest shell
ring on Fig Island, reach such dramatic heights that their use as habitations or trash piles for daily
discard is unfeasible.
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Together, Saunders’ (2002, 2004a, 2004b) research suggests that many shell rings were
planned constructions fashioned out of quickly accumulating mounds that were occasionally
expanded through the redeposition of materials from nearby sites. As such, Saunders has suggested that shell rings are best understood as stages for ritual gatherings at least partially driven
by large-scale feasting (Saunders 2004a). This interpretation is bolstered by Saunders’ (2004b)
studies showing pottery from Rollins Shell Ring was decorated at a much higher rate than other contemporaneous neighboring sites and embellished using a mixture of motifs drawn from
across the region. This led Saunders to conclude that residents of neighboring sites were attending events at Rollins to which they brought their finest wares to use during highly visible feasting
events. Saunders (2004a) also points out that many shell rings are isolated from other habitation
and extraction sites and suggests that this isolation provided a neutral gathering point at which
dispersed communities could aggregate, celebrate, and exchange information.
Recent work on Sapelo Island by Victor Thompson (2006, 2007; Thompson and Andrus 2011)
offers yet another interpretation of shell rings. Drawing from geophysical surveys and the stratigraphy of several excavation areas, Thompson shows at least one of the smaller Sapelo shell rings
(Ring III) consists of equally spaced piles of shell interspersed with areas of relatively little midden material. Thompson (2006, 2007) took this depositional pattern as evidence for intermittent
domestic structures and associated middens. As such, Thompson suggests that these finds validate Waring and Larson’s original assertion that rings were built through the daily accumulation
of domestic refuse that eventually formed a complete circle as families moved their homes and
trash areas over time.
Although Thompson argues Ring III was the result of daily accumulation of domestic refuse,
he recognized that the largest ring on Sapelo, Ring I, likely had a very different formational history. Unlike Ring III, which never reached more than 40 cm in height, Ring I rises more than 2
m above current ground surface and consists of large, dense shell deposits with very little associ110

ated soils. Using seasonality data drawn from oysters and clams, Thompson and Andrus (2011)
showed that the smallest Sapelo rings (II and III) accumulated year-round and were therefore
constructed slowly through the deposition of daily meals. Ring I, in contrast, produced far more
patterned seasonality data with the majority being collected during the winter months, likely
evidencing periodic gatherings of large numbers of people. Thompson and Andrus interpret
these data as evidence of different histories and events at each ring. Specifically, Thompson (2006,
2007) argues that each shell ring has its own “trajectory” in which their use changes through
time. According to this model, many began as small village sites, as evidenced at the smaller
Sapelo rings, and continued to be used as residential centers. But a select few, such as Sapelo Ring
I, became locales for ceremonial events and points of convergence for regional populations, at
which point they grew quickly and to great heights through refuse generated by periodic aggregations.
Shell Ring Diversity
Although there is still a great deal of disagreement over how shell rings are formed, I suggest
an important point of consensus is beginning to emerge in that many researchers reason that
there likely is no one “function” for all shell rings and that instead individual histories ought to
be investigated (Russo 2006; Saunders and Russo 2011; Thompson 2007; Thompson and Andrus
2011). Thompson’s research clearly shows that different rings, occupying the same space and used
at the same time, can have dramatically different “trajectories” with some becoming points of ceremonial importance and others remaining less specialized (2006: 10). Saunders’ (2002) research
on the Fig Island rings likewise shows that depositional practices can change significantly over
time as shell mounding shifted from accumulation of food remains to the purposeful piling of
material mined off-site.
While a spotty radiocarbon record makes cross-regional comparisons difficult, it is likely that
the overall practice of shell ring creation changed over time not only at individual sites, but across
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the broader Late Archaic landscape (Saunders and Russo 2011). As the coastline became marked
by more rings and their presence became widely known, later rings would have likely referenced
prior creations. As the practice of ring-making spanned more than two thousand years, it is
highly unlikely that a single “purpose” can connect them all.
In addition to temporal variability, Russo (2006) suggests significant spatial diversity in ring
constructions and functions as he divides the coasts of South Carolina, Georgia, Florida, and
Mississippi into a dozen different cultural regions, each of which may have had its own particular history of shell ring use. Of particular importance is the clear division between rings built in
peninsular Florida and those found in Georgia and South Carolina (Russo 2006).
Florida rings are massive. Many span hundreds of meters and are open rather than closed
circles (Russo 2006). Rings in peninsular Florida are quite rare, likely numbering less than a
dozen, and generally occur singularly, although some, including Horr’s Island, have associated
mounds, walkways, and other shell and sand architecture (Russo 1991, 1994). There are large
portions of the Florida coast, including a 300 km stretch spanning the central portion of the
Atlantic coastline that contain no shell rings and are instead occupied by numerous small and
moderate sized sites (Figure 2.4). Southern Florida contains more rings, although Reed shell ring
is the only ring in southeastern Florida, and it is a very recent construction (circa 3300-2900 cal
B.P.). For the vast majority of the Late Archaic, then, there were no shell rings on the eastern
seaboard of Florida south of St. Augustine where the Guana Ring is located (Russo 2004, 2006).
A cluster of rings have been found in southwestern Florida, as well as a large number of “shell
works” discovered and excavated by Margo Schwardon (2010a, 2010b), some of which date to the
Archaic (although see Cherkinsky, Pluckhahn, and Thompson 2014 for problems dating oyster
shells in South Florida). Shell works are complicated amalgams of shell ridges, crescents, rings,
mounds, and walkways that are poorly understood, yet appear to occupy the landscape alongside
more “traditional” rings in southwestern Florida. Outside of the cluster of shell rings and shell
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Figure 2.4 – Shell ring clusters
works in southwestern Florida, the Gulf Coast of Florida has remarkably few rings. None are
located between Tampa Bay and the Panhandle region where two rings (Meig’s Pasture and Buck
Bayou) are located.
Unlike peninsular Florida, rings are common along the Georgia and South Carolina coasts.
At least thirty shell rings have been identified in a 250 km stretch of land beginning at St. Simons
Island, Georgia and running north to Bulls Bay, South Carolina. Although some of these rings
are quite massive (e.g. Fig Island and Sapelo III), in general they are modest in size (Russo 2006).
Rings within this region are all closed circles, or nearly so, and often occur in multiples. Several
rings are conjoined (e.g. Skull Creek), others are within sight of one another (e.g. Sapelo and Fig),
and still others are within a short walk (e.g. St. Simons island rings). Generally, rings neighboring
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one another are contemporaneous and are otherwise alone on their respective landforms (Marrinan 2010; Thompson 2006). Although there are a couple of instances in which ephemeral pre-ring
human occupations have been found (Thompson 2006), rings in Georgia and South Carolina are
generally both the oldest and the largest sites on their respective landforms. The vast majority of
these rings, especially those found in Georgia, are found on barrier islands (Thompson and Turck
2009).
As rings are smaller in Georgia and South Carolina, it is likely that many have yet to be discovered. For instance, in Bryan County, Georgia, Ryan Sipe (2013) discovered a small (30-50 m
wide), partially eroded shell ring while excavating a nearby Woodland village. Coosaw, a shell
ring cluster located in South Carolina includes three rings that were first documented in 2003
(Heide and Russo 2003) and numerous other rings have only recently been recognized as such
(i.e. Fig Island 3, Saunders and Russo 2002). Likewise, this dissertation will introduce data from a
shell ring discovered in 2007 that had gone unnoticed because of its small size despite decades of
archaeological research on St. Catherines Island. These instances are part of a broader pattern in
which small rings continue to be found along the Georgia and South Carolina coasts and as such,
the current count of 30-40 rings in this region is likely quite conservative.
Between the relatively rare, yet massive rings in peninsular Florida and the smaller, more
common rings along the Georgia and South Carolina coasts, is a small stretch of coastline in
northeastern Florida that contains three rings (Oxeye, Rollins, and Guana) with similarities with
both neighboring regions. Oxeye is the oldest ring yet discovered (circa 5000 – 4500 cal B.P.) and
is a relatively large (160 m wide) closed circle (Russo and Heide 2000). Rollins and Guana are
more recent (4400-2300 cal B.P.) and are massive U-shaped constructions that are morphologically very similar to the shell rings found further to the south in Florida (Russo and Heide 2000;
Russo and Saunders 1999; Russo et al. 2002). These three rings are somewhat isolated from the
numerous rings to the north as Russo (2006) notes a 100 km stretch between the two that lack
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any shell rings. Russo suggests this span marks a “cultural boundary” (2006: 54) separating the
peoples living along the northern coastline from those occupying coastal Florida. Likewise, the
300km span of coastline to the south of these rings that also lack any similar constructions may
also reflect a boundary between shell ring building communities.
Summary
Shell rings have occupied an important and often controversial role in Southeastern archaeology for more than 200 years. A great deal of disagreement has focused on whether rings are
secular or sacred locales, constructed through the daily accumulation of domestic refuse or
intermittent deposits of feasting debris. Although some early researchers allowed the possibility
that rings were both places of residence and ceremony, these views have long been in the minority. Recent research appears to be overcoming the stalemate between sacred and secular interpretations as archaeologists have begun to appreciate the diversity of shell rings, both spatially and
temporally, and to suggest that more localized narratives are needed.
One region in need of such narratives is the coastline spanning Georgia and Florida where
rings are remarkably numerous and often appear in multiples on an otherwise lightly occupied
landscape. Although this region contains dozens of identified rings, only a small handful have
been studied using modern methods, and fewer still have been investigated by more than a small
series of excavations. As such, research designed to produce rich empirical datasets is critical
within this region. This dissertation partially addresses this need, as later chapters will detail
5 years of fieldwork, the resultant material assemblages, and associated analyses. While results
help test prior models and offer new interpretations, they also suggest that each ring is a unique
construction and that further research is needed both within this portion of the Southeast and
more broadly in order to determine the changing ways shell rings were built and used by Archaic
peoples.
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Chapter 3 – ARCHAEOLOGICAL FIELDWORK
3.1 - Introduction
This chapter provides an overview of excavations conducted on the St. Catherines Island shell
rings with particular attention paid to depositional data and the presence and character of anthropogenic features. Depositional data have been an important line of evidence for the interpretation of shell rings, as they speak to the tempo and intensity of construction events. Prior
analyses have included quantification of construction materials, distinguishing individual depositional events, inter- and intrasite variability, and temporality and periodicity of site usage (Russo
2004; Russo and Heide 2003; Saunders 2004a, b; Thompson 2006; Trinkley 1985). Likewise, the
presence or absence of features, particularly postholes, living floors, and hearths, are thought to
reflect the level to which shell rings were home to domestic structures (Trinkley 1980, 1985). I
therefore offer depositional data and the distribution of features from the St. Catherines Island
shell rings as an initial assessment of how these sites were formed through time.
Data is presented in a style inspired by the nested structure of the sites themselves. Beginning
in the region surrounding the rings, the focus of the chapter moves ever inward: to the shell arc,
the intersection between plaza and shell, the plaza itself, and finally reaching the direct center of
each ring. Using this nested concentricity, findings from each region are compared. A mixture
of traditional techniques, including field observations and artifactual mapping, and novel methods, such as computer vision and photogrammetry, provide a wealth of evidentiary lines demonstrating that the two shell rings were formed in remarkably different manners despite morphological similarities.
The St. Catherines Shell Ring, located on the western edge of the island, consists of numerous
small shell mounds, many of which are capped by thin lenses of highly organic sands. In contrast, the McQueen Shell Ring, on the island’s eastern margin, is largely made of very thin, flat-lying layers of highly crushed shells mixed with highly organic sand. Traditional interpretations of
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shell rings often relate mounded deposits with large-scale feasting and thin layered depositions
with daily disposal of refuse (Saunders 2004a). These interpretations are challenged however, as
the thin layers found at McQueen appear to be remarkably expansive, perhaps including the entire shell arc, which would dwarf the more mounded deposits encountered at St. Catherines Shell
Ring.
Although the most obvious human impact at both rings is the shell arcs, significant finds
were encountered under each. At the St. Catherines Shell Ring, small fire and trash pits, thin
lenses of burned shell and bone, and remnants of structures all suggest the presence of homes and
a level of residential occupation. In contrast, a wide and shallow depression created through the
purposeful removal of topsoil is located beneath large portions of the McQueen shell arc. The
excavation of topsoil appears to span the ring and has no obvious function other than as a preparatory act.
Excavations within the ring interiors also revealed notable finds including numerous deep,
circular pits that cluster along the edges of the plazas with few, if any, further toward the ring
centers. The direct centers of each ring are instead marked by different actions, including the
burial of cremated human and animal remains at McQueen and a series of large, overlapping,
and deep pits at St. Catherines Shell Ring.
In combination, the data presented in this chapter show that each ring requires a detailed
accounting in which communal makeup, temporality of use, and context of construction are
investigated. These questions form the remainder of this dissertation as the differences between
the two rings, located less than an hour’s walk from one another, are notable and suggest the two
were occupied in different manners, at different times, or by different peoples.
Before focusing on these differences, this chapter begins with what ties the two rings to one
another – their shared presence on St. Catherines Island. As such, a brief history of the island is
given in terms of its formation near the onset of the Late Archaic and the establishment of a rich
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ecological mosaic that persists to this day. After providing this history, I quickly turn to research
conducted in the environs around the two St. Catherines Island rings. Surveys and excavations
have been carried out on neighboring barrier and marsh islands and adjacent portions of the
mainland. Together with a systematic survey of St. Catherines Island, the broader social Late Archaic landscape is provided. This landscape is marked by extraordinary centralization of materials, and presumably population, at shell rings situated on barrier islands. Beyond shell rings, the
Late Archaic presence appears ephemeral, although taphonomic and methodological conditions
may be partially to blame.
3.2 – Formation of St. Catherines Island and the Georgia Coast
As noted in the prior chapter, sea level changes have dramatically impacted the archaeological record of the southeastern coastline. The study of sea level changes during the Archaic is
contentious, as archaeologists utilize different sea level curves that rarely agree in all but the most
basic levels (Thompson and Turck 2009). It is unclear what curves are most applicable as they are
often based on data drawn from different regions of the world using different methodologies (see
reviews in Thomas 2011; Widmer 2005).
A major challenge in studying the ancient history of coastlines is that while sea level shifts are
global in scale they manifest in locally specific ways (Church et al. 2008; Horton 2007; Horton
and Shennan 2009; Morris et al. 2002; Sella et al. 2007; Simms et al. 2008). Local levels of subsidence, deposition, erosion, and gradation interact with large-scale eustatic and isostatic factors in a
complicated manner that makes broad scale application of sea level curves difficult. Thankfully,
St. Catherines Island is one of the most well-studied islands on the Georgia coast in terms of geomorphological, ecological, and hydrological history, all of which was brought together in a recent
publication (Bishop, Rollins, and Thomas 2011; also see Thomas 2008). This research is bolstered
by recent studies of shoreline accumulation and erosion along the entire Georgia coast (DePratter
and Thompson 2013), as well as the depositional and occupational histories of nearby back-barri118

er islands and marshlands (Napolitano 2013; Turck and Alexander 2013). Finally, the archaeological records of nearby islands (Pearson 2001) and abutting mainland (Sanger 2013) have also been
studied. Together, these various publications offer a rich empirical record that detail the dynamic
coastal landscape surrounding and encompassing St. Catherines Island.
This research shows St. Catherines Island first originated sometime prior to 44,000 B.P. as
a portion of the Silver Bluff formation (Bishop et. al 2011a: 95). Prior to circa 4700 cal B.P., St.
Catherines was wedded to the mainland and was one of a series of Pleistocene dune-ridges lining
the Coastal Plain (Figure 3.1). As sea levels rose circa 4700 cal B.P., the lower elevation areas
behind the island were inundated, stream gradients decreased, bays became increasingly infilled,
inlets deepened and narrowed, and salt marshes and estuaries began to develop (Bishop et. al
2011b; Rollins and Thomas 2011). Guale Island, neighboring St. Catherines Island to the east, also
formed at the same time or shortly after St. Catherines (Bishop et al. 2007; Linsey 1993; Linsey et
al. 2008; Thomas 2008).
Rich estuarine, marine, and riverine ecozones began to develop as the island grew through
accumulated sands after circa 4700 cal B.P. (Rollins and Thomas 2011; Thomas 2008). The
presence of rich ecozones is attested to by the zooarchaeological remains found at the St. Catherines Island shell rings. In terms of invertebrates, five species dominate both the Late Archaic
archaeological record and current habitats on the island. These are the eastern oyster (Crassostrea
virginica), quahog (Mercenaria mercenaria), Atlantic ribbed mussel (Geukensia demissa), knobbed
whelk (Busycon carica), and periwinkle (Littoraria irorata). Bud Rollins and David Thomas (2011)
suggest that when St. Catherines first became an island, a deep lagoonal embayment was located
along the eastern edge of the island between it and the now eroded Guale Island. An ecologically rich marshland cut by meandering tidal creeks was also developing along the western edge of
the island at this time. Within a few centuries to as much as a millennium, the lagoon located
between Guale and St. Catherines islands was infilled, partially through river-borne sediments
being transported by the precursor to the modern Ogeechee River. As the lagoon filled and
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Figure 3.1 – Changing shape of St. Catherines Island
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transformed into a salt water marsh it was quickly colonized by the aforementioned invertebrates,
all of whom prefer intertidal marshland over lagoon ecozones.
Beginning around 4300 cal B.P., marshes on both western and eastern margins of the island
were threatened by a lack of tidal exchange caused by dropping sea levels. Perhaps the most damaging shift, in terms of ecology, is that the eastern portion of the island and Guale Island became
susceptible to wave rather than tidal dominance (Chowns et al. 2008). Wave dominated ecozones
are not amenable to any of the aforementioned invertebrates or to many of the other plant and
animal species that populate and form marshlands. By 3600 cal B.P. there were no significant
marshlands in the vicinity of St. Catherines Island (Rollins and Thomas 2011; Thomas 2008).
Rivers, like the Ogeechee, became more incised, faster moving, and lower salinity – all factors
that discourage marshland formation (Rollins and Thomas 2011; Thomas 2008).
Marshlands did not return to St. Catherines Island until sea levels rebounded sometime after
3600 cal B.P. at which point water levels overtopped Guale Island, embayed the Ogeechee River, and reestablished the tidal exchange needed to support the western marshlands (Rollins and
Thomas 2011). The eastern marshland also partially rebounded as remnant spits buffered it from
wave action and allowed a minimal tidal exchange, although it was of a reduced size as Guale
Island was no longer present to protect its northern margin. These conditions continue until
present day, although current sea level rise again threatens the island and erosional processes
appear to be accelerated (Meyer 2014).
3.3 – Sub-regional and local archaeological research
The Georgia coastline has long been a focus of archaeological research, including recent
projects, syntheses, and publications that focus on St. Catherines, Sapelo, and Ossabaw islands
and nearby environs (Napolitano 2013; Pearson 2001; Sanger 2013; Thomas 2008; Thompson and
Turck 2010; Turck and Alexander 2010)(Figure 3.2). Together, these projects provide a framework
for current research and help to define the larger Late Archaic social landscape.
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Figure 3.2 – Region surrounding St. Catherines Island and associated studies
Beginning on the mainland, I led a project that included a shovel test pit (STP) survey across a
425 acre plot in the summer of 2009 (see details in Sanger 2013). The mainland currently consists
of a mixed oak and pine forest, generally at elevations between 2 and 12 m above sea level. Soils
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vary between well-drained sands, usually at higher elevations, and less well-drained locales at
lower elevations. Small amounts of standing water are common within these low points, particularly during the wet season. Currently, the mainland is dominated by slash pine (Pinus elliottii),
although this is largely because of modern logging practices. During the Late Archaic, forests
were likely a more balanced mix of pine, oak (Quercus laurifolia and Quercus virginiana), hickory
(mostly Carya glabra), and magnolia (Magnolia). Forests abound with white-tail deer (Odocoileus virginianus) and held significant numbers of turkeys (Meleagris gallopavo) prior to modern
development and hunting. Watery lowlands often contain a number of different turtles and are
stops for migrating waterfowl. Larger bodies of water contain a number of fresh water fish as well
as alligators. The edge of the mainland is a dynamic environment made up of small waterways,
creeks, marshes, and rivers all heavily influenced by the tidal cycle. Oyster and clam beds are
common, as are crabs, periwinkles, and birds. Tidal creeks and rivers often teem with fish and
shellfish and occasional dolphins.
Fieldwork was conducted on the Springfield Plantation properties and consisted of more
than 1000 STPs (Sanger 2013). Excavations were conducted in upland and lowland portions of
the mainland as well as along the edges of the marsh. Excavations closer to the marsh edge were
invariably more productive in that they recovered a rich assemblage, including pottery from the
Late Archaic up to the present day. A major finding was that the mainland had a considerable
human occupation during every time period, except the Late Archaic. Fewer than 1% of the STPs
contained Late Archaic pottery. In comparison, the next rarest pottery type was Savannah period
wares, which were found in 16% of the STPs (Sanger 2013: Table 9.2). Furthermore, Late Archaic
pottery was localized to a 300 m long swath of the survey area, far more circumscribed than any
other time period, which were often found throughout the survey area.
These results can be compared with finds from nearby marsh islands. Marsh islands are
small landmasses located between the mainland and the larger barrier islands. Recent geologic
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research shows that each marsh island has its own unique formational history (Turck and Alexander 2013). Some marsh islands date to the Pleistocene, others are more recently formed during
the Holocene, and others still have ancient origins but have been dramatically reworked in the
last 5000 years. As such, it is difficult to determine whether modern marsh islands were available for Late Archaic peoples. Work conducted by Matthew Napolitano (2013) on Bull Island
Hammock, immediately adjacent to St. Catherines Island (Figure 3.2), found an ephemeral Late
Archaic occupation. As such, this small marsh island had formed by the Late Archaic, yet was
used sparingly. Marsh islands near Sapelo Island also show signs of light usage during the Late
Archaic. Thompson and Turck (2010) surveyed four marsh islands and found a minimal presence
on two (Little Sapelo Island and Pumpkin Hammock), while one had a slightly larger occupation
(Patterson Island), and one had no Late Archaic materials at all (Mary Hammock).
The relatively light occupation on marsh islands and near absence on the mainland can be
contrasted with results from the barrier islands. The current ecology of St. Catherines Island is
broadly similar to what it was like during the Late Archaic and is generally representative of the
other barrier islands found along the Georgia coast. Both the western and eastern margins of
the island are home to rich salt marshes, tidal creeks, and muddy point bars (Thomas 2008: 52).
These estuaries are vegetated with cordgrass (Spartina alterniflora) and are home to numerous invertebrates, crabs, birds, small terrestrial mammals, and fishes (Thomas 2008: 52-56). On the island’s seaward side, the marshes are bound by a thin beach line that expands toward its northern
and southern tips. Beaches are populated by large numbers of dwarf surfclams (Mulina lateralis),
whelks (Busycon), and ghost shrimp (Callianassa). Beyond the beaches is the open ocean, characterized by a gradual topography, relatively warm waters, and low levels of wave action. Numerous
sharks, rays, dolphins, mullets, flounders, and other fish live within the inshore waters. Whales,
sea turtles, and deep water fish are more common further from shore. On the western portions
of the island, marshes are even more expansive than those along the seaward portions of the
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islands as they continue to the mainland, roughly 5-10 km distant. The western marshes are also
cut by deep intertidal rivers, meandering streams, and embayments of terrestrial river systems.
The core of St. Catherines Island is Pleistocene in age and consists of well-drained soils and
forests made up of slash pine, laurel oak, and live oak (Thomas 2008: 55). While occurring in
smaller numbers today, hickory and magnolia trees were likely more common prior to the modern logging practices carried out on St. Catherines Island. Palmettos are also common throughout the core of the island along with numerous grasses and smaller bushes in areas not dominated by trees. Much like the mainland, forested regions of the island are filled with whitetail deer,
raccoons (Procyon lotor), black bears (Ursus americanus), turkeys, and squirrels (Sciurus carolinesis), while more open grasslands are home to cottontail rabbits (Sylvilagus aquaticus).
As will be highlighted in later chapters, deer were a particularly important resource for Late
Archaic coastal peoples, including those at the St. Catherines Island shell rings. Currently, deer
on barrier islands are quite a bit smaller than those on the mainland, presumably because of
nutritional stress, hunting practices, limited genetic diversity, or a mixture of factors that result
in an “island” effect (Reitz 2008). The decreasing size of deer can be traced archaeologically.
By measuring astragalus bones, James Purdue and Elizabeth Reitz (1993) have found that Late
Archaic deer were significantly larger than modern deer on or off barrier islands. Modern barrier
island deer have a mean body weight of 37 kg while their contemporaries on the mainland have a
mean weight of 51 kg (Purdue 1986. 1989). Drawing from specimens collected from Late Archaic
sites on St. Catherines and Ossabaw islands, Purdue and Reitz (1993) found barrier islands deer
weighed an average of 72.5 kg. Not only were deer quite a bit larger on average during the Late
Archaic, some reached quite phenomenal sizes. One specimen recovered from the St. Catherines
Shell Ring was over 143 kg in weight (Reitz 2008: 629).
The massive deer specimen analyzed by Reitz was recovered during a systematic survey of St.
Catherines Island. Conducted from 1977 to 1979, David Hurst Thomas implemented a systematic
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terrestrial survey that sampled 20% of the island using east-west transects. In conjunction with a
shoreline survey carried out by Chester DePratter in March and April 1977, more than 200 sites
have been defined on St. Catherines Island. Methods and results from both surveys are offered in
detail in Thomas’ (2008) publication, Native American Landscapes of St. Catherines Island, Georgia. In short, the shoreline survey consisted on archaeologists walking or occasionally taking
boats along the edges of St. Catherines Island. Cultural materials eroding out of shoreline bluffs,
dunes, marshes, and beaches were recorded along with surface finds and intact anthropogenic
deposits. When possible, diagnostic artifacts (primarily pottery) were recorded in order to determine the temporal placement of the site. Excavations were rarely carried out.
The systematic survey of the island interior consisted of archaeologists finding archaeological
sites using a mixture of surface and sub-surface testing. Sub-surface testing was largely limited to
using a metal probe, inserted into the ground to test whether any buried materials were present.
As the island consists entirely of sand, buried materials were almost always either root systems of
trees or anthropogenic deposits. Archaeologists were able to discern between these two results
based on feel and sound. Anthropogenic deposits were almost always shell middens, although ceramics and bone were occasionally encountered and recognized in the field. Thomas recognized
the potential for bias in his sampling strategy and also instituted several surveys using shovel-test
pits. Shovel test pit surveys largely encountered sites that included shell middens and had already
been defined through the probing survey. Nonetheless, 4% of the shovel test pits defined sites
that had otherwise not been recorded, primarily because they lacked any shell. In total, Thomas
(2008) identified more than 200 sites on St. Catherines Island, almost all of which were further
tested using standard 1 m square excavation units.
The oldest human presence found during these surveys dates to the Late Archaic. While
isolated fragments of Late Archaic pottery were encountered in 25 different locales (Table 3.1),
only ten have been identified as having a distinct component dating to this period (Thomas 2008:
990). In general, these components are quite ephemeral. Typically, Late Archaic components are
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Late Archaic sites on St. Catherines Island
Site Number
Number of Late Archaic sherds
9Li13
17
9Li19
6
9Li22
3
9Li137
147
9Li138
shoreline survey
9Li161
shoreline survey
9Li169
2
9Li171
3
9Li173
3
9Li194
2
9Li197
6
9Li199
12
9Li216
6
9Li228
1
9Li231
266
9Li232
1
9Li239
4
9Li246
1
9Li247
30
9Li248
8
9Li249
7
9Li251
1
9Li252
12
9Li254
1
9Li255
5
TOTAL
544

Table 3.1
Percent of total Late Arcaic ﬁnds
3
1
.5
27
NA
NA
.4
.5
.5
.4
1
2
1
.2
48.9
.2
.7
.2
5.5
1.5
1.3
.2
2.2
.2
.9
100

defined by a small handful of sherds, rarely more than ten, occasionally associated with a small
shell midden. Several occupations were more significant and I offer details of each below.
The most significant Late Archaic presence encountered during the 1977-79 survey was the St.
Catherines Shell Ring. Three test pits were placed into the ring, resulting in a collection of several
hundred sherds, all of which date to the Late Archaic. Six radiometric assays were also determined, all of which were Late Archaic in age including one (Beta-21409) that returned a range of
4860-4410 cal B.P. This date was the oldest from the island at the time. Located on the western
edge of the island, the St. Catherines Shell Ring evidenced the antiquity of the landward marshes
and showed they were highly productive during the Late Archaic.
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Beside the St. Catherines Shell Ring, the largest Late Archaic components are a cluster of
sites located in the northeastern portion of the island (Figure 3.3). Many of these sites have since
eroded as they were situated on a bluff top on the seaward edge of the island. The best tested and
largest concentration of Late Archaic materials was 9Li137. The site was tested with five test pits.
293 sherds were recovered, of which, 73 percent were identified as St. Simons. Although shell was
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Central
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Figure 3.3 – Late Archaic sites on St. Catherines Island
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rare, a small collection of Mercenaria were recovered, all of which were thought to relate to the
Late Archaic occupation. Seasonality analyses were conducted on these shells and showed that
more than 80% were collected during the winter, while the remainder was collected in the summer/fall. Three radiometric assays were also conducted, all on Mercenaria, and returned dates
that fell in the Late Archaic period. The oldest date (Beta-217217) returned a range of 4320-3850
cal B.P. The other two dates (Beta-217219, Beta-217218) are very similar to one another and returned date ranges of 3620-3220 and 3490-3260 cal B.P..
Currently, the northeast portion of St. Catherines Island lacks any significant marshlands.
Rather, an open beach and associated sand dunes line the island and separate it from the ocean.
A much different ecological landscape was present during the Late Archaic however, as Guale Island, now eroded, is thought to have provided protection from wave action, thereby allowing the
presence of a thriving marsh roughly 1 km east of 9Li137. It is important to note however, that
9Li137 contains very few shells and does not appear to reflect a distinct estuarine focus, at least
not one that generated shell midden materials.
Further to the south along the eastern edge of the island is 9Li252, another Late Archaic site.
Protected from wave action by a thin beachline, a rich marsh neighbors 9Li252. Located within a
mixed pine and oak forest, 9Li252 was likely first recorded by Joseph Caldwell in 1969, who wrote
of a “fiber-tempered” site in this portion of the island, yet did not leave behind detailed enough
notes or maps to be sure. Seven test pits were excavated during the 1977-79 survey and recovered 13
sherds, including 12 St. Simons. A shell midden was associated with the sherds, but radiometric dating shows it is much more recent and was deposited during the St. Catherines period (730-970 A.D.).
The association of St. Simons pottery and more recently deposited shell middens is a recurrent theme on St. Catherines Island. Working with a large number of radiocarbon dates,
Thomas (2008: 991-993) found that there was a significant gap in results between the later part of
the Archaic and the beginning of the Woodland period. In an attempt to close this gap, Thom129

as returned to a number of Archaic locales, including 9Li252, and ran radiometric assays on 15
shells from nearby shell middens. Less than half (40%) returned Late Archaic age ranges, while
the remainder all post-dated the Archaic, often by millennia. Critically, even those dates that
did return Late Archaic date ranges failed to fill the gap Thomas had originally noted. In the
end, Thomas writes that “we could only consistently generate radiocarbon determinations that
spanned the first two-thirds of the St. Simons interval (circa cal 1900 B.C. – 1350 cal B.C.), and
part of this distribution is quite spotty (esp. cal 1900 cal B.C. – 1530 B.C.). During the 1000-year
long interval beginning about cal 1350 cal B.C., marine radiocarbon dates are conspicuously lacking in the pooled sample…This systematic error seems to reflect the general lack of shell deposits
dating to the time span 1350 B.C. – cal 200 B.C.” (2008: 993). Thomas takes this as evidence
that sea levels were significantly lower during this hiatus and that the marshes on St. Catherines
Island were severely impacted, if not altogether destroyed.
The lack of a Late Archaic age shell midden at 9Li252 may suggest that this occupation postdates the destruction of nearby marshes. Alternatively, the site may have served a function that
did not entail the creation of shell middens, or excavations may have missed associated deposits
as they were limited in scope. In any regard, it is only because a later shell midden was deposited
on top of it that the site was located through the probing survey, which highlights the limitations
of this technique.
Similarly, three sites, 9Li247, 9Li248, and 9Li249, all neighboring one another near the middle
of the island, also lacked shell deposits and were only found through systematic shovel test pit excavations (Thomas 2008: 999). All three sites contained small numbers of ceramics, almost all of
which date to the Late Archaic. Little is known about these occupations. They are undated, have
no seasonality indicators, and have only been tested with small excavations. Nonetheless, Thomas (2008: 999) suggests that they reflect a Late Archaic focus on lacustrine ecozones. Termed the
Central Depression (Figure 3.3), the core of the island is made up of poorly drained soils that,
prior to being destroyed during the antebellum period, were once filled with a number of fresh130

water ponds. It is unclear what the Central Depression looked like during the Late Archaic, but it
is likely that it consisted of a number of relatively large waterways, perhaps even a single lake. The
interior Late Archaic sites would have bordered these waters and suggest an occupation unlike
the more visible shell middens on the island edges.
It is worth noting that the most direct route between the two shell rings crosses through
both the Central Depression and the three interior sites (Figure 3.3). Again, we know little about
whether these sites are contemporaneous with the rings, so their association is quite tenuous. Regardless, as I will suggest many times in this dissertation, the two rings are occupied at the same
time and people almost certainly traveled back and forth between the two. As such, the Central
Depression and its shorelines were likely crossed many times by ring peoples and these sites, if in
existence, would have likewise been visited.
Two additional Late Archaic components were defined by Thomas. 9Li197 is located near
Persimmon Point, the westernmost potion of St. Catherines Island. Found along the marsh
edge with some portions continuing further into the more inland forest, 9Li197 is a mix of shell
mounds, buried deposits, and surface finds. Based on excavations, the majority of the site dates
to the Irene period (A.D. 1300-1580), although there is also a buried Late Archaic component.
Little is known about the Late Archaic occupation beyond the presence of a shell midden and a
small handful of sherds. A single radiocarbon date was generated from the shell midden (Beta20822) and returned a range of 3400-2980 cal B.P.
The final Late Archaic site recorded is 9Li161. Found during the shoreline survey, no excavations were conducted, but a small shell midden buried by 10-30 cm of sand, was noted, from
which two St. Simons sherds were recovered (DePratter, Paulk, Thomas 2008: 680). This site is
important partially because it gives us a good idea of the southern extent of the island during the
Late Archaic. Currently, beach ridges, swales, and limited upland forests extend several kilometers south of 9Li161. These deposits are recent additions however and are thought to post-date the
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Archaic (Thomas 2008). As such, 9Li161 likely marks the southern tip of the island during the
Late Archaic (Thomas 2008: 998).
Overall, when compared to later time periods, the Late Archaic presence on St. Catherines
Island is relatively light. There are a number of ways in which we might attempt to quantify
human presence – the most straightforward, but not necessarily the most accurate, is simply
through the number and distribution of potsherds recovered from the surveys. In total, 544 Late
Archaic sherds were identified from the survey (Thomas 2008: Table 20.3). Considering that the
Late Archaic lasts 2000 years, that is a ratio of 2.72 sherds recovered for every century of potential
occupation. Compare that with any other time period (Table 3.2), and the Late Archaic presence
on St. Catherines appears curtailed. Importantly, almost half of the Late Archaic sherds recovered from the survey were found at a single site – the St. Catherines Shell Ring.
No other time period has such a centralization of finds, except for Contact period ceramics, of
which the vast majority are likewise from a single locale. During the Contact period, the centralization of Altamaha pottery to a single locale (Wamassee Head 9Li13) relates to the creation of
a village neighboring a newly erected Spanish Mission (Thomas 2008). As such, not only is the
human presence on St. Catherines Island relatively light during the Late Archaic, it is centralized
to a degree not seen again until the Spanish institute reducción, a system by which indigenous
peoples were relocated to larger residential structures attached to mission complexes (Thomas
2008)3.
Quantity of pottery by time period
Time Period
Years
Late Archaic
2000
Refuge-Deptford
1350
Wilmington
450
St. Catherines
500
Irene
280
Altamaha
120

Sherds
544
849
737
755
3631
3465

Table 3.2
sherds/century
27.2
62.9
163.8
151
1296.8
2887.5

3. See Thomas (2008: 1048-1049)for a similar conclusion based on archaeological components/century
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Research on nearby Ossabaw Island suggests that the finds on St. Catherines are part of a
broader pattern of light, yet highly centralized occupation during the Late Archaic. Charles
Pearson (2001) has synthesized a series of surveys conducted on Ossabaw Island and records only
eight Late Archaic sites. The largest Late Archaic site, Cane Patch (9Ch35), is also the largest
shell midden from any time period on Ossabaw. Measuring more than 80 m across and up to 3
m thick, Cane Patch is not a shell ring, but is reminiscent in terms of sheer size. Excavations at
Cane Patch have been very limited (Crusoe and DePratter 1976) and we know little about when
or how it was occupied. Materials recovered from excavations included Late Archaic pottery and
bone pins (Pearson 2001).
Beyond the massive Cane Patch site, the Late Archaic presence on Ossabaw is minimal. The
next largest site is Arrowhead Beach, a small shell midden associated with materials dating to the
Late Archaic as well as every other period known on the island (DePratter 1974; Pearson 2001). A
total of 50 Late Archaic sherds have been recovered from Arrowhead Beach, which, while minimal, far exceeds the remainder of Late Archaic sites found on Ossabaw. The remaining five Late
Archaic sites on Ossabaw each contain fewer than a dozen fiber-tempered sherds, at times only a
single sherd (OSS 73).
Although systematic surveys have not been conducted on either Sapelo or St. Simons islands,
research suggests a pattern similar to that found on St. Catherines and Ossabaw – large-scale
shell middens with massive amounts of pottery and other associated material culture on a landscape otherwise lightly inhabited. As has been noted in an earlier chapter, Sapelo and St. Simons
both contain multiple shell rings. On Sapelo, the three shell rings all appear to be contemporaneous (Thompson 2006, 2007), as are the two rings on St. Simons (Marrinan 1975, 2010). I return to
the temporal record of these rings and compare them to the rings on St. Catherine Island in the
following chapter.
Although research on St. Catherines Island and neighboring locales offers critical insights
into the broader Late Archaic landscape, this data needs to be viewed with some caution. First,
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it is of course dangerous to blindly associate pottery sherd counts to human presence as there are
a number of taphonomic, social, and methodological factors that could skew simple correlations.
For example, pottery had only recently been invented by the time people came to live along the
Georgia coast. As a new technology, we have little idea about how, where, and when pottery was
employed and therefore even less understanding about how often it was created, broken, and
discarded. It is possible that pottery was a prestige or special use technology (as per Hayden 1995,
1998) and only used in particular contexts. As such, the high numbers of pottery at shell rings
and other large shell accumulations may not reflect massive numbers of people as much as a very
particular set of activities in which pottery was being deployed. Perhaps these activities included
rituals, displays of powerful foods or liquids, or other specialized practices that were not conducted during “everyday” life. If Late Archaic peoples did not use pottery on a daily basis then
residential locales would be remarkably difficult to encounter or recognize as Late Archaic when
discovered.
It is also critical to again point out the lack of shell middens at many of the Late Archaic occupations on St. Catherines Island. As already noted, many of the Late Archaic sites on St. Catherines either have no associated shell, or only shell from later time periods. As will be discussed in
a later chapter, shellfish consumption at the St. Catherines Island shell rings was not a daily activity, but rather something conducted during a very limited portion of the year. It is quite possible
that there are a large number of Late Archaic sites across the coast that have little or no shell and
are therefore remarkably difficult to find, particularly when surveys consist solely of probing.
If Late Archaic peoples used ceramics in limited contexts and consumed shellfish in similarly limited frameworks, then it would be near impossible to find their presence outside of these
particular contexts. Currently, this problem is intractable and cannot be adequately addressed
beyond acknowledging its possibility when conducting interpretations. Regardless, one can
confidentially conclude that the Late Archaic landscape along the Georgia coast was one of inter134

mittent ruptures of importance in the form of large-scale shell middens. Whether the rest of the
landscape was empty, lightly occupied, or inhabited in a very different and difficult manner to
detect is unclear.
There is likely a temporal aspect to this overall occupational pattern. As Thomas (2008)
suggests, sea levels were dropping during the latter third of the Late Archaic, resulting in the destruction of nearby estuaries. As such, many of the non-shell Late Archaic occupations may date
to this later portion of the Archaic in which shellfish were no longer available. Lacking shell, the
non-shell midden Late Archaic occupations are difficult to date as we have yet to find associated
hearths or other anthropogenic features that may provide datable materials. Recent advancements (Gilmore 2015) in direct dating fiber-tempered pottery may provide a way forward and
should be pursued along with further excavations.
Without this needed information, it is impossible to conclusively determine the particular
character of human occupation on St. Catherines Island during the Late Archaic beyond a few
generalizations and likely assumptions. It is quite likely that prior to the Late Archaic, when the
island had not yet formed and was instead an inland dune ridge, people occasionally stopped to
hunt and perhaps make short camps. Occupation must have been relatively fleeting and uncommon considering that to date, no materials predating the Late Archaic have been recovered
despite a wealth of excavations, surveys, and surface collections (e.g. Thomas 2008).
Alongside the formation of the island and coastline circa 4700 cal B.P. was a significant
human occupation at the St. Catherines Shell Ring. As I detail in a later chapter, the occupation
of McQueen Shell Ring followed shortly after the establishment of the St. Catherines Shell Ring.
It is unlikely that the rest of the island was empty of human occupations, but these other occupations must have either been light or of a very different character than found at the shell rings.
Likewise, there is no evidence of significant contemporaneous Late Archaic human occupations
on the marsh islands or neighboring portions of the mainland. Instead, shell rings on St. Cath135

erines Island, as well as Sapelo and St. Simons suggest a notable centralization of activities, and
perhaps population during the first half of the Late Archaic.
The only large-scale non-shell ring Late Archaic occupation found in the region is Cane Patch
on Ossabaw Island. The massive sheet and mound middens found at Cane Patch are reminiscent
of later village sites and may suggest a significant occupation on Ossabaw unlike the rings on St.
Catherines, Sapelo, and St. Simons and other nearby islands. Although we lack dates from Cane
Patch, it was certainly formed while marshes were active. As such, it is likely that Cane Patch is
contemporaneous, or nearly so, with neighboring shell rings, perhaps including the rings on St.
Catherines Island.
The cluster of sites in the northeast corner of St. Catherines Island lack any significant associated shell middens and further complicate our understanding of the Late Archaic landscape.
The oldest date from the northeastern sites overlaps with the two shell rings and suggests that the
island was marked by at least three different contemporaneous occupations. Currently, the activities taking place at the northeastern sites escapes us and may never be determined as they have
now eroded. The site lacks large shell middens and excavations failed to recover any clear anthropogenic features. As such, the sites are almost entirely defined by the presence of pottery and
could therefore be a small camp, village, processing locale, or other specialized use. Whatever
their use, which likely shifted over time, people continued to visit and perhaps live on the northeast corner of the island for long periods of time. While the earliest date from the northeastern
sites is contemporaneous with the rings, the later dates range between 3600-3200 cal B.P., several
centuries after the shell rings ceased to accumulate (Sanger 2010; Sanger and Thomas 2010). As
suggested by Thomas (2008) sea levels began to decline by 4300 cal B.P. and are thought to reach a
low point by 3600 cal B.P. at which point the marshes around St. Catherines were severely impacted and likely entirely destroyed. The cessation of shell ring construction on St. Catherines
Island around 3800-3600 cal B.P. is thought to relate to these drops in sea levels and associated
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decline in estuarine resources (Sanger 2010; Sanger and Thomas 2010; Thomas 2008). The eastern
marshlands may have been the last to fail and perhaps held on for several centuries after the rest
of the estuaries had collapsed. As such, perhaps the northeastern sites are some of the last occupations associated with shellfishing during the Late Archaic.
The much more recent date from 9Li197, located on the western edge of the island, is somewhat difficult to interpret given our current understanding of sea level changes and associated
shifts in human occupation along the coastline. The single radiocarbon date from 9Li197 spans
3400-2980 cal B.P. As such, 9Li197 may represent the return of marshlands to the coast as sea
levels began to rebound after 3600 cal B.P. Thomas (2008: 1005) suggests that the western marshes were the first to recover as Guale Island had been overtopped and eastern marshlands were
far more limited than during the earlier portions of the Late Archaic. Generally, the return of
marshes to St. Catherines Island is thought to relate to the beginning of the Woodland period and
the appearance of Refuge ceramics (Thomas 2008), yet the late date from 9Li197 complicates this
interpretation.
Alternatively, 9Li197 is a multi-component site, including Refuge-Deptford materials. Perhaps the radiocarbon assay actually dates a very early Refuge occupation rather than a very late
Late Archaic presence. It is worth noting that two other samples were collected from shell middens at 9Li197 that were thought to date to the Late Archaic, yet returned much more recent dates
(Thomas 2008: 992). Without further research, it is quite difficult to understand how 9Li197 fits
into the larger Late Archaic landscape.
Likewise, the Late Archaic sites surrounding the Central Depression require further research.
It is possible that these sites are evidence of changing subsistence practices and residential strategies associated with dropping sea levels. It is unclear how the waterways in the Central Depression would have been affected by lowered sea levels, but perhaps they were unchanged. As such,
perhaps peoples who once focused on the marshlands surrounding the island moved into the
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interior of the island as sea levels dropped and instead of occupying shell rings began to live along
the lake edges.
Alternatively, lakeside occupations may have been contemporaneous with the shell rings.
Perhaps they were locales used by ring residents who came into the interior of the island to hunt
freshwater fishes. Crossing the Central Depression likely required canoes or other watercraft; it is
possible that these interior sites were points at which landings were made and watercraft stored,
possibly by Late Archaic peoples traveling between rings. I will provide evidence in later chapters that suggests a social and cultural divide between the two residents of each ring. Crossing
the Central Depression was therefore more than simply navigating a waterway, but was possibly
a journey between territories occupied by different peoples. We know little about how the different ring communities interacted with one another, but crossing into each other’s territories may
have required rituals of entrance and exit, perhaps conducted at the edge of the lakes. It is also
possible that visitors from other rings camped at the edge of the lake rather than within the rings.
The interior sites are only a fifteen to twenty minute walk from McQueen Shell Ring. It is worth
noting that all of the known lakeside sites are on the McQueen side of the Central Depression, yet
this is likely a sampling error as no shovel test pit surveys have been conducted on the St. Catherines Shell Ring side.
As such, there are likely a number of undiscovered sites surrounding the Central Depression.
Further fieldwork is warranted as the distribution of lakeside sites may offer insights into their
use and importance during the Late Archaic. Clearly, a great deal more research is needed to
better understand not only the occupation of St. Catherines Island, but the entire coastline.
In the remainder of this chapter, I turn my focus to the two St. Catherines Island shell rings
and the excavations conducted at each. These excavations and associated finds help to address
how each ring was formed and how they fit into the larger Late Archaic landscape.
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3.3 – Situating the St. Catherines and McQueen shell rings
As already noted, the St. Catherines Shell Ring was first recorded during the 1977-79 island
survey at which point it was named the Longfield Crescent as only the northern, unplowed region
of the ring retained any significant topographic relief (Thomas 2008). No further research took
place until 2006 when the American Museum of Natural History launched a multiyear project
to investigate the presence and character of Late Archaic occupations on the island (Sanger and
Thomas 2010). Research began with a detailed mapping project that showed the shell arc continued in the plowed portion to form a complete ring of shell (Figure 3.4). This prompted the
renaming of the site as the St. Catherines Shell Ring. An extensive remote sensing project was
launched in late 2006 in an effort to better understand the overall shape and layout of the ring, as
well as potentially recognize buried features within it. The surveys included ground penetrating
radar, resistivity, and magnetometry—the data from which are provided in detail elsewhere (Mahar 2013). A large-scale excavation program was initiated after the remote sensing surveys were
completed and continued until October 2007.
Work also began on McQueen Shell Ring (9Li1648) in 2007. The site was discovered by the
superintendent of the island, Royce Hayes, and Dr. Timothy Keith-Lucas, from University of
South, during a botanical survey. A probing survey was conducted by AMNH staff members that
fall, which confirmed the circular shape of the shell deposit. Two test pits were then placed in the
site, resulting in the recovery of pottery and three radiocarbon assays dating to the Late Archaic.
Remote sensing surveys, including resistivity and magnetometry (Mahar 2013), were conducted
at McQueen along with a mapping and probing project in 2008. Data from these projects, particularly the topographic survey, revealed that the McQueen Shell Ring was similar to the St. Catherines Shell Ring size and shape (Figure 3.5). Following the remote sensing surveys, large-scale
excavations were conducted at McQueen from April 2008 until March 2011.
Both rings occupy similar points on the landscape (Figure 3.6). Underlying each are well139
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Figure 3.4 – Topographic map of the St. Catherines Shell Ring
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Figure 3.6 – Aerial images of shell rings on St. Catherines Island
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drained strongly acidic soils, described as Foxworth Fine Sand (Thomas 2008: 54). Generally,
Foxworth soils have low availability of water, particularly in comparison with the poorly drained
Rutledge soils found in the interior of the island (Thomas 2008: 54). Roughly 1.5 to 2 m below the
surface is a surficial reservoir of groundwater. Categorized as the nonartesian aquifer to delineate
it from the deeply buried artesian water supply, this surficial reservoir has likely been consistent
since the Late Archaic as it is largely fed by rainfall (Reitz et al. 2008: 57).
To the north of both rings are freshwater creeks (Figure 3.6). These creeks are currently dry,
or nearly so, yet were likely much more active during the Late Archaic. As noted earlier, the center of St. Catherines Island once held significant freshwater ponds that have since been drained.
The creeks to the north of each ring would have been fed by these freshwater sources and therefore likely teemed with wildlife and would have been a constant source of drinking water.
The rings are also situated slightly inland from marshes that are currently quite productive
and were perhaps even more so during the Late Archaic. Immediately adjacent to each ring is
a span of “hard marsh,” described as such because it is stable enough to walk across with only
a minimal amount of sinkage. Filled with small crabs, marsh grass, and needle rush, the hard
marsh eventually gives way to less consolidated soils. These less consolidated soils are generally
at slightly lower elevations and are more frequently and more consistently inundated during tidal
fluctuations than hard marshes. As such, lower marshes are home to the many shellfish found
on St. Catherines Island, particularly in the portions cut by tidal creeks. A number of small and
moderate size tidal waterways cut through the marshes at both shell rings, including significant
ones originating in the fresh water creeks to the north of the rings. The inflow of freshwater from
these creeks would have created unique estuarine conditions favorable to a number of shellfish
and fish who find mixtures of fresh and salt water amenable.
Inland from each ring is the maritime forest that covers the interior portions of St. Catherines
Island. Currently, both rings are surrounded by a mix of pine and oak trees. Tree communities have been dramatically impacted by modern timber practices and were likely quite different
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during the Late Archaic. Several hundred meters to the north of the St. Catherines Ring is a
portion of the island that has not been logged in recent history and is dominated by magnolia and
live oaks. Likely, a similar forest once surrounded the St. Catherine Shell Ring. The McQueen
Ring may have likewise been surrounded, although there appears to be more hickory trees on this
portion of the island. As hickory is also a climax species, perhaps McQueen was situated within a
hickory and acorn forest during the Late Archaic.
The position of the St Catherines Shell Ring in relation to the various ecozones available
on the island has been investigated by Thomas (2008: 993-999). Using central place modeling,
Thomas suggests a driving factor for site location throughout the occupation of St. Catherines
Island was access to the two most productive ecozones on the island – the estuarine marshes and
the maritime forests. Both of the shell rings are located at the juncture between these two ecozones; precisely where central place models predict occupations by hunter-gatherers dependent
on marine and terrestrial animals and plants ought to occur.
Strikingly however, is that despite their prime positioning, neither shell ring was reoccupied
after the Late Archaic. As will become clear throughout this chapter, the shell rings are as close
as one can come to a single component site. In each, a small number of post-Archaic materials
were recovered, largely pottery, yet no distinct occupations were encountered. The most distinct
post-Archaic deposit was a small shell pile at McQueen. This pile was dated using two radiometric assays and looks to be a single depositional episode occurring during the Woodland period.
Outside of this single feature, post-Archaic remains are rare and generally limited to surface or
shallow sub-surface finds.
Although very few post-Archaic materials were found within or on top of either ring, larger
numbers were found beyond their edges. An extensive shovel test pit survey was also conducted
at both rings (see Mahar and Sanger n.d. for details). Of the 1034 STPs (St. Catherines Shell Ring
n= 461, McQueen Shell Ring n = 573), roughly 20% contained Woodland or Mississippian period
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pottery. Post-Archaic pottery counts increased further from the rings with the fewest numbers
occurring at their edges.
It is worth noting that there are large Woodland/Mississippian sites located close to each
of the shell rings, particularly the St. Catherines Shell Ring. Immediately across the freshwater
stream to the north of the St. Catherines Shell Ring is Meeting House Field (9Li21), a Late Mississippian village site. Located less than 100m away, it is inconceivable that residents of Meeting
House were somehow ignorant of the St. Catherines Shell Ring, yet they clearly took pains to either not visit it or to be sure to not leave behind material remains. Likewise, although a bit more
distant, Back Creek Village (9Li207), also a Late Mississippian site, is only a five minute walk
from McQueen Shell Ring. Again, residents of Back Creek left behind few traces of their visits to
McQueen, if such visits took place.
Our STP survey revealed the distribution of Late Archaic pottery to be the exact opposite of
post-Archaic materials. Unlike post-Archaic materials, Late Archaic pottery is almost entirely
limited to the rings themselves and to their immediate vicinity. The higher numbers found within and near the rings is perhaps not surprising, but the near lack of Archaic pottery a mere stones
throw away from the rings is striking. To this point, less than 5% of the STPs recovered Late
Archaic age pottery, the vast majority of which were located within 25 m of each ring (Figure 3.7).
Sherds were generally found in the upper, plowed portions of the excavations and are therefore
likely in disturbed contexts. Despite additional STPs and 1 m units placed around many of the
STPs that were positive for Late Archaic pottery, no intact deposits were encountered. Such concentration of material remains to the rings is notable as one would expect to find a larger number
of pottery beyond their edges if they were used for “everyday” activities. That there is three times
as much post-Archaic pottery surrounding the rings speaks less to a large post-Archaic presence
and more to the circumscription of Archaic materials to the rings.
The lack of post-Archaic occupations at the rings is important not only because it suggests
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Figure 3.7 – Shovel test pit surveys surrounding St. Catherines Island shell rings
the rings were purposefully avoided or that activities were somehow curtailed, but it also means
the rings have not been impacted by later constructions and depositions. Not only were the two
rings spared later occupations, they also have only been moderately impacted by other natural
and cultural factors. The most significant impact, particularly at the St. Catherines Shell Ring,
was plowing during the historic period. Cutting across the St. Catherines Shell Ring is a boundary ditch that defines Longfield, an area used for agriculture since antebellum times, if not earlier.
Agriculture largely ceased on St. Catherines Island in the early to mid-twentieth century and it
is unlikely that mechanized plowing was ever conducted at Longfield. Instead, horse drawn and
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hand plowing were utilized. Plowing clearly destroyed and displaced much of the shell middens
within Longfield, although deposits to the north of the boundary ditch appear to have escaped
any significant impacts.
As will be further detailed later in this chapter, it was unclear to what extent the plowing at
St. Catherines Shell Ring impacted deeply buried Late Archaic deposits. To test these impacts, we
placed an excavation trench within the boundary ditch. It was assumed that the boundary ditch
would have been excavated below the field line and would therefore be the deepest impact on the
site. As such, if Late Archaic materials were found under the ditch and showed no signs of impact, then it was likely similar intact deposits were located within Longfield. Thankfully, a buried
anthrosol was indeed encountered under the boundary ditch along with numerous Late Archaic
age features. Excavations expanded into the plowed portions of Longfield and found additional
Late Archaic deposits that had been spared any disturbance.
The reason why Late Archaic materials survived intact at St. Catherines Shell Ring is because
of an overlying 30-50 cm thick sand deposit. As a natural catch for wind and water-borne sands,
the interior of the ring was likely filled relatively quickly and thereby protected from later taphonomic elements. In terms of plowing, plow scars were evident in the profiles of our excavations
and consistently ceased 10-15 cm above the buried Late Archaic materials.
McQueen was likewise spared significant damage, partially because of similar deposits of
sands and partially because it was never plowed to the same extent at St. Catherines Shell Ring.
McQueen is also cut by a boundary ditch, although the ditch is quite ephemeral and hardly to the
same extent as the ditch used to define Longfield. Instead, the ditch at McQueen defines N**ger
Field. As its name suggests, N**ger Field was likely operated by slave populations during antebellum times, probably as a source of food for the slave community rather than as a money making
operation. As such, N**ger Field was plowed less often, likely using only hand plows, and therefore had only minimal impact on McQueen Shell Ring.
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Besides plowing, the Late Archaic components at both rings appear to be protected from
virtually every other taphonomic process that usually threatens the integrity of archaeological
materials. Root and pig disturbances are virtually absent within the Late Archaic deposits. Occasional rodent burrows were found, yet these were also quite rare and simple to mitigate while
excavating as they could be easily defined and removed separately.
The taphonomic environment of the shell middens was conducive for the preservation of
faunal materials. Tiny fish bones were a common find and were notably intact and showed little
signs of weathering. Several times, we uncovered virtually intact fish skeletons, perhaps missing
only a few vertebrae and ribs. Outside of the shell middens, faunal remains deteriorated much
more rapidly. While excavating in the interior plaza of St. Catherines Shell Ring we encountered
a series of long bones and a deer scapulae. The bones were so fragile that they fell to pieces as we
attempted to remove them. Even with the addition of a polymer agent, the bones proved too deteriorated to recover without fragmentation. Botanical remains, particularly burned specimens,
were regularly encountered and collected from both shell and non-shell midden contexts. Unburned botanical remains were quite rare, particularly outside of the shell matrix.
Excavations at both rings were relatively simple in that St. Catherines Island consists entirely
of sand with no native rocks or near-surface bedrock. As such, digging and screening could be
conducted at a rapid pace. Although lacking near-surface bedrock, we did occasionally encounter the underlying nonartesian aquifer, particularly at the St. Catherine Shell Ring. Buried under
the Late Archaic deposits, the aquifer was generally found 1.5 to 2m below the modern ground
surface. Once encountered, the bottom of the excavation units quickly became inundated and
impossible to excavate without seriously compromising the quality of investigations. Importantly, as this aquifer in nonartesian, meaning it lacks untapped pressure, excavation units were never
filled with water even after encountering the water table. Indeed, above the water table, soils were
relatively dry even after recent rains, which attest to them being well-drained.
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Except for the earliest exploratory units, excavation strategies were consistent at both shell
rings. Units were excavated in arbitrary 10 cm levels unless stratigraphic changes were visible.
All materials were wet-screened through nested screens measuring from ½ to 1/8 in. mesh. Ten
liter flotation samples were taken from every level. When possible, an additional 10 L sample was
also taken and archived for potential future research. Clams suitable for seasonality studies were
collected, as were other shell samples when deemed appropriate. Charcoal, burnt botanicals, and
shells were also collected for radiocarbon dating from almost every context.
In addition to excavations, which I detail in the remainder of this chapter, we also conducted
detailed topographic mapping and shell probing surveys at each ring. Shell probing surveys consisted of using a pointed metal probe, roughly 1.5 m in length and 3 cm wide, inserted every 1-2
m to record depth, thickness, and compactness of shell deposit in order to discern and measure
variability within the shell arcs (Figure 3.8). These results are somewhat arbitrary in that they
range from zero, meaning no shell, to five, meant to reflect extremely dense deposits.
Excavations were conducted within the shell arcs, interior plazas, and direct centers of both
rings. Excavations within the shell deposits are particularly important as they provide the best
direct evidence about how rings were formed, particularly in terms of depositional speed and intensity. Although excavations allowed field staff a view of deposits and an opportunity to reconstruct the site’s history using traditional analytical techniques, later analytical projects based on
the application of computer vision and photogrammetry provided far more standardized characterizations that proved invaluable to the overall interpretation of each ring. I present these novel
applications and methods below, alongside data drawn from excavations.
3.4.1 – Excavations in the shell arcs: St. Catherines Shell Ring
Excavations within the shell arcs made up a significant portion of the fieldwork at both St.
Catherines and McQueen shell rings. In comparison with other rings in Georgia and South Car-
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olina (Russo 2006), the rings on St. Catherines are of moderate size. Both measure 70 m across
and have a 30–40 m wide shell-free “plaza” in their interiors (Sanger and Thomas 2010).
While many assume that the shell deposits are relatively homogeneous, more recent work has
suggested that there are meaningful delineations found within the shell arc (Russo 2004; Thompson 2006). As already noted, the southern two-thirds of the shell deposit at St. Catherines Shell
Ring was impacted by plowing and is therefore of only limited analytical value. Nonetheless,
probing and remote sensing surveys clearly show a significant amount of variability within the
unplowed portion of the shell arc (Figure 3.9). The greatest concentration of shell at St. Catherines Shell Ring is a mound in the northern section of the site. A more moderate shell deposit
surrounds this mound and makes up the majority of the unplowed area. A very light shell concentration is located in the eastern portion of the ring, including areas north of the plow line. It
also appears that a second larger shell mound once existed in the northwestern section of the
ring, although this area has been heavily impacted by a historic ditch that cuts through the site.
As research has suggested shell density and quantity may relate either to the location of domiciles (Thompson 2006) or the display of uneven power relations (Russo 2004), an effort was made
to test large portions of the shell arc with an emphasis on sampling areas with high, moderate,
and low levels of shell deposition. As such, excavations were placed within the historic ditch, as
it cross-cut a large mounded area, within the northern mounded region, in areas of moderate
deposition surrounding the northern mound, and within the area of very low shell density in the
northeastern potion of the ring.
St. Catherines Shell Ring: excavations within historic ditch
The largest window into the shell deposits at St. Catherines Shell Ring comes from excavations within the historic ditch that cuts across the site. This ditch likely dates to the 19th century
and delineates a plowed field to the south and an untouched portion north of its boundary. As
noted, topographic and shell probing data show that the ditch cuts through and partially obliter151
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Figure 3.9 – Excavations at the St. Catherines Shell Ring
ates a large, mounded shell deposit (Figure 3.9). An initial goal was to determine if any of these
deposits escaped destruction. As such, a trench excavation was placed so that the northern profile extended beyond the historic boundary ditch and, therefore, captured an intact stratigraphy
(Figure 3.10). Within the ditch itself, only the basal 10 to 20 cm of shell were still intact. Therefore, while trench excavations recovered artifacts from disturbed contexts, they also revealed a
large swath of intact stratigraphy. For this reason, I do not offer any of the artifactual data but
instead focus on the analysis of the northern profile as it offers insights into the history of ring
deposition.
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The trench excavation revealed a shell deposit roughly 1.5 m thick at its height, sloping towards the interior and exterior of the arc. The deposit was remarkably complicated and difficult
to describe using traditional methods. Archaeologists working within shell rings often describe
shell layers as being “jumbled” or “loose;” at times they are described as filled with “clean shell”
or are “mounded.” In such cases, rings are assumed to have rapidly accumulated during largescale events (Calmes 1967; Saunders 2002, 2004a, 2004b; Saunders, Russo, and Heide 2002).
Alternatively, deposits can be characterized as “layered” or “laminate” and filled with “crushed”
shells intermixed with significant amounts of soil. This, in contrast, is taken as evidence for slow
accumulation, likely associated with the deposition of refuse from daily meals eaten by a small,
local population. Although archaeologists experienced in the excavation of shell middens have
relatively clear ideas of what layered shells look like in contrast to mounded or jumbled deposits,
these terms are imprecise and verge on being idiosyncratic.
This imprecision was critiqued in a recent article by William Marquardt (2010) in which he
admonishes archaeologists for failing to adequately define and describe shell deposits. Marquardt
urged for a reassessment of terminology based on treating shell deposition in the same manner
that we discuss soil deposition. In order to reach this level of precision, I developed new methods
of analyzing shell deposits through digitization of profiles and morphometrics derived from photogrammetry (Figure 3.11). These methods have been published in detail elsewhere (Sanger 2015)
and are given in abbreviated form in the following section.
Analyzing shell deposits through photogrammetry and computer vision
High-resolution photos of wall profiles were taken at sub-meter intervals at every large exposure at both St. Catherines Island shell rings. Using Adobe Photoshop, images were stitched together using recurrent shared reference markers to form a series of mosaic profiles. Profiles were
then exported into ImageJ (Abramoff et al. 2004), an open source program originally designed
for medical imagery but which has been increasingly utilized within archaeology. While its most
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common archaeological application is the analysis of rock art (e.g. Cassen et al. 2014; Gunn et al.
2010), ImageJ has also been used by archaeologists to manipulate and analyze radiographic data
(Sanger et al. 2012), microscopic imagery (Kutterer et al. 2012), and aerial photographs (Verhoven
et al. 2013).
For the purposes of this study, ImageJ was a useful platform as it allows the isolation and
definition of individual elements within digital images using thresholding models (Abràmoff et
al. 2004). A detailed accounting of thresholding methods can be found in an earlier publication
(Sanger 2015). To summarize, through a mixture of automated and user-based techniques, individual shells could be defined, extracted, and digitized from profile photographs. Once isolated,
the outline of each shell could be studied individually and as part of the larger deposition using a
variety of modules provided by ImageJ. The most useful analyses found within this project were:
1) determination of shell angles, 2) quantification of shell size, 3) creation and characterization of
division lines, 4) and metrics for individual deposits. Together, these datasets offer an opportunity to characterize depositional events in a standardized and replicable manner and to produce
novel insights into how these deposits grow through time and across space.
Determination of shell angles
Determination of shell angles was conducted by using the OrientationJ plugin developed by
the Biomedical Image Group (Rezakhaniha et al. 2012). The OrientationJ plugin is designed to
characterize the orientation of defined elements within imagery as well as the level to which those
elements are directionally dependent. In summary, orientation is based on the application of
structural tensors, which provide the predominant direction of an element in a specified point
and its level of isotropy (see details in Sanger 2015). This complex determination uses a mathematical matrix derived from the gradient of a function. These matrices can be continuous or
discrete and their application is based on the level to which the visual data are themselves contextually independent or relational. These calculations result in a visual representation overlaying
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the original imagery in which hue is based on orientation and saturation level reflects data coherency. These results are made clearer by using the original outline of the elements as a clipping
mask (Figure 3.12). Quantification of these results is downloadable as both spreadsheet and
histogram. The resultant histogram and associated data table offer an important point of analysis
as they quantify the level to which a deposit is made up of randomly or more regularly oriented
elements. Additionally, orientation in relation to a fixed plane, such as the ground surface, can
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Figure 3.12 – Visual output of analyses performed on digitized profiles
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also be determined thereby testing the level to which individual elements are parallel or angled to
that plane.
Quantification of shell size
The second data set produced was the quantification of shell size using the TrakEM2 plugin.
TrakEM2 is capable of automating morphological data mining and producing user-friendly statistical outputs (Cardona et al. 2012). The plugin has the capacity to automate feature extraction
and analysis in which already defined elements are collated, numbered, and then measured in
two or three dimensions depending on available imagery. Within this study, each shell was measured in terms of surface area and perimeter, the distribution and deviations within each were
then calculated. As this analysis is based on two-dimensional images and therefore does not
accurately measure an entire shell, the resultant dataset is clearly sub-optimal when compared
to actually collecting and measuring shells from the field. This is particularly true when shells
overlap, which they often do, as only a portion of the shell is thereby measured. Nonetheless, this
analysis does provide a general quantification of an entire profile with relatively little effort (once
the original digitization is complete) and offers a proxy by which deposits and profiles can be
compared with one another.
Creation and characterization of division lines
While measuring the size and angle of individual shells is useful in describing a profile, a
larger goal is defining and characterizing individual events responsible for making up the entire deposition. To this goal, the visual display of shell angularity was transformed into gray
scale and analyzed using a Canny Edge Detector plugin developed by Tom Gibara (http://www.
tomgibara.com/computer-vision/canny-edge-detector). Edge detection is based on measuring
variability between pixels. Pixels with low variability are linked together into lines which are
then further defined by neighboring areas of higher variability. The plugin employs user-defined
thresholds and kernel radius in order to define break points within the image and thereby pro157

duces a separate layer in which lines are visible. The resultant lines suggest points at which there
is a significant amount of divergence in object orientation, which I interpret as signifying a division between depositional episodes. These lines can then be superimposed on the original images
or they can themselves be quantified in terms of angularity as another metric for describing the
nature of the deposits. While I based my edge detection solely on object orientation, it is possible
to bring in other factors, such as coloration or object size if these are thought to be important
parameters for determining depositional break lines.
Metrics and position of individual deposits
Using the dividing lines provided through edge detection, individual deposits can be defined
as regions of interest (ROI), which allows for their direct analysis. The metrics of these deposits
were calculated, again using the TrakEM2 plugin. A variety of metrics can be calculated including surface area, morphological variability, and diversity between deposits. These metrics should
be viewed with some skepticism however, as a single profile offers only a slice of a deposit and it is
unclear how representative it is to the deposit as a whole. A very thin lens of shell within a profile
might relate to a thin deposit, or could simply be the leading edge of a much larger mound. As
such, the metrics calculated for each deposit are of limited value. However, when taken together,
the combined metrics of the entire profile may help characterize the overall nature of deposition
at a site.
Results of digital analyses
Using the methods already described, more than 6,500 individual shells were isolated and
digitized from the trench excavation’s north wall profile. Orientation of each shell was determined, showing that while a significant number were parallel with the ground surface, a large
number were not flat-lying (Figure 3.13). Breaking down the results into flat (0-20 degrees), angled (20-45 degrees), strongly angled (45-70 degrees), and perpendicular (>70 degrees), the results
show that slightly less than 20% of the results are either strongly angled or perpendicular.
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Figure 3.13 – Color map and graph of shell orientation, St. Catherines Shell Ring
Morphometric analyses show that the deposits consist of many whole shells and the average
visible surface area of elements is 6.87 cm2. Size does not vary based on lateral position and is
only slightly influenced by vertical position as basal layers are slightly smaller (6.31 cm2)—likely
because they have been crushed by the weight of the deposits on top of them.
Characterizing the individual deposits visible within the trench profile was relatively
straight-forward as there were clear delineations between each. Using the methods already described, seventeen discrete shell deposits were defined (Figure 3.14). These deposits would likely
be described as “mounded” in that they are centrally aggregated rather than being more evenly
distributed. In an attempt to capture this description using metrics, one can calculate a “mounding index” based on the ratio between depositional height at the center of the deposit and average
height 5 cm from its edges. This index captures the level to which a deposit might be described
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as layered (index = 1) or more centrally aggregated. There is a significant amount of variability
within the level of mounding at St. Catherines Shell Ring (Table 3.3), ranging from near flat (Deposits H, I, K and Q) to highly mounded (Deposits C, D, G, J, M, N, O and P). The majority of
deposits have a mounding index between 2 and 6 with an average value of 4.44.
Delineating individual deposits assists in determining depositional sequence. The earliest deposit is a small mound (Deposit A) located in the center of the shell arc (Figure 3.15). This mound
slumps into a pit (F. 11) found at the base of the shell deposits. The two appear to relate directly
to one another as the pit abuts the eastern edge of mound and would have separated it from the
interior plaza of the ring. The mound was then expanded by two additional deposits (B and C)
that both increased its height and extended it further toward the exterior of the ring arc. After
the initial mound was expanded, another small mound (Deposit D) was deposited directly on
top of the shell filled pit and extended the shell arc toward the interior of the ring. Mounds and a
well-developed anthrosol were then formed toward the arc’s interior (Deposits E-F). The creation
of a the anthrosol is assumed to have occurred at this time as the dark sands are 5-15 cm thicker
to the east of the shell filled pit and underlie Deposits D-F. As will be detailed when discussing
the interior of the shell ring, this additional anthrosol contained greater numbers of Late Archaic
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Table 3.3
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Figure 3.14 – Individual deposits, St. Catherines Shell Ring
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Figure 3.15 – Model of depositional ordering, St. Catherines Shell Ring
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materials and is almost certainly the active ground surface during the creation of the ring. Later,
shells were deposited, often in layers (Deposits G-L), which linked the otherwise separate mounds
while more mounded deposits were placed toward the exterior of the ring (Deposits M-P).
The pit (F. 11) found at the base of the shell arc is filled with a tan, ashy, sandy loam, and
crushed shell, much of which has become cemented together by a conglomeration of redeposited
fine sands and powdered shell. Numerous BCOs, a dozen Late Archaic sherds, seven lithic flakes,
four pearls, and a fragment of a bifacial stone tool were recovered from the pit. The sands around
the pit were stained a dark red and were more compact than normally encountered, likely from
prolonged exposure to high heat.
Another pit (Feature 10/49) was found at the transition between the shell deposit and underlying sands in the trench excavation (Figure 3.16). The pit is circular, measuring 35 cm across,
basin-shaped, 30 cm deep, and filled with shell, light gray sand, and a small amount of charcoal.
This pit contains ten sherds, all Late Archaic, although several have a high amount of sand as well
as fiber within them. Only three very small BCOs were found in the pit and there is a conspicuous lack of lithic debris, which is quite common in almost every other context.
St. Catherines Shell Ring: excavations within northern shell mound
Digitization and calculation of morphometrics offered insights into the depositional history
within the trenched portion of the shell ring, yet these techniques are less useful in the much
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Figure 3.16 – Profile of shell arc interior edge, St. Catherines Shell Ring
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smaller exposures elsewhere at St. Catherines Shell Ring. I therefore offer a more reconstruction
below rather than the metrics used previously.
As noted earlier, the thickest shell deposit at St. Catherines Shell Ring is a mound measuring
15 x 7 m located in the northern edge of the arc. A unit (N789 E801) placed within the thickest
portion of the deposit revealed a relatively simple stratigraphy (Figure 3.17). A buried humic layer
(S13, see Appendix A for soil descriptions), likely the original ground surface prior to the creation
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Figure 3.17 – N789 E801 profile, St. Catherines Shell Ring
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of the shell ring, spans the base of the unit. It is directly overlain by a very thin, jumbled shell
deposit (S22) that is mixed with light-gray sand. The shells are more crushed and include more
mussels than other contexts. Very little besides shell was found in this deposit: merely a small
amount of light gray sand, two lithic flakes, and five large BCOs. No pottery was recovered and
only a small amount of charcoal flecks were present. Above this deposit are alternating layers of
clam and oyster shells mixed with gray sand (S3 and S6d) and dark brown sand with very little
shell (S5). Several small ash lenses were encountered within the shell layers, along with a very
small (<5cm deep, 15cm wide) fire pit. Numerous BCOs and Late Archaic pottery sherds were
recovered from every context, although few lithic materials were encountered.
St. Catherines Shell Ring: East 801 Trench excavations
A series of three contiguous 1 m units makes up the E801 trench, the northern portion of
which touches on the edge of a large shell mound. The southern portion of the trench continues
into the interior edge of the shell arc and reveals how the plaza and shell deposit relate to one another (Figure 3.18). The shell deposit lies directly on top of a highly organic humic layer (S13) that
contains relatively few artifacts, shells, or burnt materials. Cutting through this buried humic
layer is a 30 cm deep, 10 cm wide, circular posthole (S19), located in the southern end of the shell
deposit close to the interior edge of the ring. The posthole has a round base, well-defined straight
walls, and is filled with a mixture of dark, organic soil and small amounts of crushed shell. The
shell above this post does not fall into the hole and there are no signs it continues into the overlying shell deposit. Instead, it begins at the upper limit of the buried humic layer (S13). Clearly, the
posthole predates the shell found immediately above it although its relation to the rest of the shell
arc is unclear.
A small shell-filled pit (S18), located at the same stratigraphic plane as the posthole, was found
at the interior edge of the shell deposit. This pit is filled with light gray sand and a moderate
amount of charcoal. It is shallow (30 cm deep), circular, and basin-shaped. This pit is remarkable
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Figure 3.18 – E801 Trench profile, St. Catherines Shell Ring
in that in contained hundreds of Late Archaic pottery sherds – far more than any other context at
either ring. Based on the presence of unique rim elements, all of the sherds were plain fragments
and represent a minimum of five, perhaps as many as a dozen, different vessels. Additionally,
eight lithic flakes and a Late Archaic projectile point were found in this small pit.
Overlying the post-hole and edge of the shell-filled pit is a shell deposit made up of whole
and broken clams, oysters, periwinkles, and mussels (S6b). This layer looks to be deposited in
multiple events, as there are several lenses of dark soil running through the shell. These lenses,
along with the majority of the shell, run parallel to the original ground surface. Very few BCO
fragments, sherds, or lithic debitage were recovered from these deposits, although a nearly whole
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BCO was found along with a stone drill. A small fire pit, measuring less than 10 cm deep and
20 cm wide was also encountered. It was filled with both burnt shell and numerous charcoal
fragments. The shell layer is covered by a small mound of shell (S17) along its interior edge. This
small mound consists of a mix of whole and fragmented oyster shells and a large amount of dark
brown sandy loam. Numerous pottery sherds were found within this small deposit, along with
several lithic flakes and a single BCO. The small mound of shell (S17) is covered by a very dark
organic sand layer (S8), which expands toward the interior of the ring plaza. This layer will be
described in greater detail later in this chapter as it is found throughout the ring plaza. It is clearly anthropogenic, and based on the large number of Late Archaic ceramics found within it, was
likely the ground surface during the later portions of the ring occupation.
Further toward the interior of the shell arc (toward the north), the primary shell layer (S6b) is
overlaid by two relatively small shell mounds, both of which consist of jumbled and loose shells.
The older of the two (S16) also contains a large amount of dark soil, while the uppermost mound
(S15) contains very light tan sand. Both deposits contain a moderate amount of ceramic sherds, a
few flakes, and almost no BCOs.
A layer of light brown sand (S7) overlays the shell deposit and contains a surprising number
of Late Archaic pottery sherds, lithic flakes, and a projectile point. It is unclear whether, or to
what extent this deposit is disturbed, although it is north of the historic ditch and so was never
heavily plowed. Elsewhere, particularly within the interior of the ring, this layer of light brown
sand contains very few, if any, Late Archaic materials. Its light color suggests it consists of few
organics and I have interpreted it as a layer of wind and/or water-borne sands deposited after ring
construction. Currently, I am at a loss about why this portion of the deposit, which appears to
postdate the ring and shows no signs of being an active ground surface during the Late Archaic,
contains so many cultural materials.
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Above the light brown sand is a rich organic layer (S1), which is the modern ground surface.
Covered in grasses, decaying leaves, and small palmettos, these sands are a very dark brown and
filled with roots, pig disturbances, and occasional rodent burrows.
St. Catherines Shell Ring: excavations within moderate shell deposits
Two 1 m2 units were placed on either side of the northern shell mound in areas with a moderate amount of shell. A buried humic layer (S13) is present below the shell deposit in both units. In
the eastern unit (N784 E811), this layer is cut by a large pit (Feature 57) filled with dark soil, measuring a meter in diameter and over a meter deep with sloping walls and a round bottom. The
pit was partially preserved in the profile of the unit (Figure 3.19) and clearly has several distinct
layers. At its base, the pit is filled with a very dark, highly organic, sandy loam. This deposit fills
the bottom 50 cm of the pit before abruptly transitioning into a relatively thick deposit of numerous whole shells, primarily oyster, and a small amount of light gray sand (S6i). This deposit slopes
into the pit’s center and measures a little more than 30 cm thick. The shell deposit is then capped
by a mound of dark sandy loam containing very little shell (S27). This mound of dark sand appears to originate in the very top of the pit and continue another 10-20 cm above its limits.
Surprisingly, while there were numerous vertebrate faunal remains as well as burnt botanicals
within the pit, particularly in association with the shell layer, no pottery sherds, lithic debris, or
Baked Clay Object (BCO) fragments were found. The overall distribution of cultural materials
within this unit is odd in that the basal shell deposits (S29 and S6e) likewise lack any lithic debris
or significant pottery sherds, although there are several BCOs including several large fragments.
The basal shell layer (S29) is a very thin layer of crushed shells mixed with light gray sand.
This deposit abuts the dark sand mound that caps the pit and might also be cut by the pit, although the precise relation between the two is unclear. The thin layer of highly crushed shell is
covered by a much thicker shell deposit that is a mixture of light gray sand with numerous whole
shells (S6e). This deposit is relatively jumbled, the shells are loose, and there is no clear layering.
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Figure 3.19 – N784 E811 profile, St. Catherines Shell Ring
This deposit also caps the dark sand mound, so clearly postdates it and the pit. A dark gray sand
layer with little shell (S3) followed by a thin layer of crushed shells, including a high number of
periwinkles (S2), caps the shell deposits.
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The second unit (N784 E797) placed in the moderate shell deposit also has a relatively complicated stratigraphy. Like the unit just described, a buried humic layer (S13) spans the base of the
excavation. This high organic layer is partially covered by a thin lens (1-4 cm) of densely packed
dark brown sand intermixed with ash, very little shell, numerous burnt bones, a Late Archaic
sherd, a nearly complete BCO, and botanical remains (S21) (Figure 3.20). This layer was relatively
dense and compact and was clearly visible in the profile and noted during excavation.
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Figure 3.20 – N784 E797 profile, St. Catherines Shell Ring
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Additionally, there is a posthole (Feature 55) 12 cm in diameter and 35 cm deep found at
this same intersection in the northeast corner of the unit. Unfortunately, this posthole was not
preserved in the profile, so it does not appear on the profile drawing. The primary shell deposit
(S6c) within N784 E797 covers and partially impacts the underlying ash layer and humic sands.
This impact is caused by a shallow depression (S30), possibly a very small pit that cuts through
the underlying layers. The shell deposit consists of numerous whole oysters, broken clams, and a
moderate amount of light gray sand. The shells are almost all oriented parallel with the ground
surface and there are numerous thin layers within the deposit, many of which are capped by
thin lenses of dark brown sand. Very few sherds were encountered within this shell layer which
instead had a significant number of BCOs.
A deposit of medium-brown sandy loam (S11) covers the primary shell deposit (S6c) in the
northwestern portion of the unit. Another pit (S31) originates in the northeastern portion of the
unit at the top of the shell deposit which it then cuts through before terminating immediately
above the ash layer (S21). This pit is roughly 25 cm wide and deep and filled with light yellow-tan
sand with a small amount of charcoal and almost no shell. Both the pit and layer of sandy loam
contained a few Late Archaic sherds.
A layer of crushed periwinkles and oyster shells (S2) covers the unit before the cap of highly
organic top soil (S1). The layer of crushed shells contains more than a hundred ceramic sherds,
all of which date to the Late Archaic, which is almost ten times what was found in the rest of the
unit combined.
St. Catherines Shell Ring: excavations within minor shell deposit
The portion of the shell arc at St. Catherines Shell Ring with the least shell is a 12 x 8 m area
in the northeastern portion of the site. The lack of shell in this area cannot be attributed to historic plowing as it is north of the field boundary and there is no evidence of modern impact in the
region.
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A 1 m2 unit (N771 E819) placed in this area found heavily-crushed shells, particularly near
the base of the deposit which excavators described as “powdery.” The shells appear to be deposited in layers (S6a), but the banding is inconsistent because of the high amount of shell fracture
(Figure 3.21). The shell deposit lies on top of the same buried humic layer (S13) found throughout
the site and is capped by 15 to 20 cm of highly organic topsoil (S1). All of these deposits contain
numerous BCOs and Late Archaic ceramics. The two lower layers (S6a and S13) also contain a
small number of lithic flakes.
The reduced amount of shell, along with the high amount of crushing, suggests that this area
was the entrance to the shell ring. Shell accumulation would have been discouraged and the
shells that were placed within the entrance were trampled by the people entering the ring plaza.
While there are numerous C- and U-shaped rings in Florida, in which the open area is thought
to facilitate entrance to the interior plazas (Russo 2004), circular shell rings are thought to have a
continuous, although often uneven, shell distribution throughout their arcs. As such, entrances
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Figure 3.21 – N771 E819 profile, St. Catherines Shell Ring
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to the ring interiors are lacking from other circular rings, making the findings at St. Catherines
Shell Ring unique.
St. Catherines Shell Ring: excavation within the exterior edge of shell arc
Three 1 m2 units (W92-94 S2) were placed along the exterior edge of the shell deposit. These
excavations uncovered a relatively thin (10-30 cm) shell deposit (S23) overlaid by the modern topsoil (S1) (Figure 3.22). The shell deposit consisted of crushed and whole shells, primarily oyster
and clam, which are jumbled and mixed with a small amount of medium-brown sand. Numerous Late Archaic pottery sherds and BCOs were recovered from the shell deposits.
The shell lies on top of a buried organic layer (S13) that continues for 10 to 15 cm before transitioning into a less organic, lighter-colored sandy loam (S9). The buried organic layer contains a
surprisingly large number of cultural materials, including Late Archaic pottery, lithic flakes, and
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Figure 3.22 – Shell arc exterior edge profile, St. Catherines Shell Ring
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BCOs. Most of these materials were found immediately below the shell deposit so might have filtered down from above, or might suggest that this portion of the ring was being used in a manner
that created a significant rate of object discard and loss prior to the deposition of shell.
Summary of shell deposition at St. Catherines Shell Ring
Excavations from across the shell arc demonstrate a complex depositional history at the St.
Catherines Shell Ring. Largely made up of moderate-sized mounds, often capped by thin lenses of dark sand, the shell arc also contains numerous small fire pits and ash lenses. Each shell
deposit is unique in terms of makeup as they consist of different quantities of oysters, clams,
periwinkles, and mussels. Pottery and stone debitage are common finds, although they are not
evenly distributed as there are pockets of both high and low densities. The arc itself is not evenly
distributed either; the large mound to the north measures almost 2 m thick while the thin deposit
to the northeast is less than .5 m. Based on the digitization and analyses of the trench profile, the
ring began as a small mound near the core of the shell arc. From there, the arc first grew vertically, nearly reaching its current height, before expanding toward its interior and exterior. The
earliest shell mound abutted and partially filled a small fire pit. Small pits and postholes are commonly located under the shell arc throughout its extent, except in the northeast portion where the
shell deposit is very thin and underlying features are absent.
3.4.2 – Shell deposits: McQueen Shell Ring
Unlike St. Catherines Shell Ring where large portions of the site have been repeatedly plowed,
McQueen is largely intact. Also unlike St. Catherines Shell Ring, probing and remote sensing
data show that variability in shell deposition is gradual at McQueen, with quantities increasing
toward the northern portion (Figure 3.23). This gradual increase in shell deposition is accentuated by an upward topographic slope toward the northern portion of the site. Units were placed at
each of the cardinal directions to broadly test the shell arc, with an additional fifth unit placed in
the northwest portion of the McQueen Shell Ring. Excavations in the easternmost unit revealed
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Figure 3.23 – Excavations in shell contexts, McQueen Shell Ring
an interesting stratigraphy that prompted an expansion to include a 26 m2 exposure of the shell
deposit. This block excavation was renamed the Shell Block to delineate it from the other single
meter square units placed along the shell arc. There are two other test pits (TP I and TP II) placed
into the shell arc at McQueen that are left out of this analysis as they were exploratory units excavated using different methods.
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McQueen Shell Ring: Excavation within 1m2 shell units
The northern unit (N272 E200) revealed the thickest deposit of shell found at McQueen Shell
Ring (Figure 3.24). At the base of this excavation is a deposit of low organic yellow-tan sand
(L11), which is devoid of cultural materials except in the northeast corner of the unit where a rodent burrow was found. We excavated through almost 1 m of this deposit in order to determine
if there were any deeply buried anthrosols; none were found.
A small pit (Feature 25/26), measuring 20 cm in diameter and 8 cm thick, was found at the intersection between the underlying sterile sands and shell deposits. It is visible in the east profile.
This pit contained a very dark brown, sandy loam, crushed shell, a single piece of Late Archaic
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Figure 3.24 – N272 E200 profile, McQueen Shell Ring
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pottery, and numerous fragments of charcoal. The sands along its edges were compact and had a
reddish hue. Immediately south of this pit is a thin lens of ash (Feature 24). Their proximity and
similar stratigraphic location suggests that the two deposits are contemporaneous. The ash lens
was probably created when the fire pit was cleaned out. While they are both located in a similar
stratigraphic context (at the intersection between shell and underlying sand), the pit and ash lens
found in this northern unit are unique at McQueen in that none of the other excavations within
the ring encountered a similar localized disturbance at the shell-sand interface.
Instead, a much more broad-scale disturbance is suggested by the lack of a buried organic
horizon beneath the shell deposit in the northern unit and throughout the shell arc at McQueen.
At St. Catherines Shell Ring, all of the shell deposits were located directly on top of a dense,
highly organic, sandy loam that was clearly the original ground surface immediately prior to
shell deposition. In contrast, nearly all of the shell deposits at McQueen rest directly on top of a
low organic sand layer that does not have the characteristics one would expect for buried topsoil.
Originally, we paid this little mind as we assumed that different processes were at work on either
side of the island and that the lack of a buried topsoil reflected different natural, rather than cultural processes. As I will detail later in this chapter, excavations within the Eastern Block challenge this assumption, as the buried organic horizon missing beneath much of the shell deposit
was found along its edge, as well as within the interior of the ring. For the time being, it is worth
noting that while a fire pit and ash lens were found at the base of the shell deposit in this northernmost unit, no buried organic soils were encountered.
The ash lens and fire pit are capped by a shell deposit made up of three layers (Figure 3.24).
The basal layer (L21a), measuring 10 to 15 cm thick, consists of very crushed mussel and oyster
shells, with only a couple of clams, and a small amount of light gray sandy loam. This layer does
not span the entire unit, but rather is concentrated in the southern portion of the excavation area.
Above this layer is a lens of very dark, highly organic sandy loam with very little shell (L20a).
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This lens is only 2 to 8 cm thick, and like the shell layer below it, is only found in the southern
portion of the unit. This lens is capped by the primary shell deposit, which is made up of a mix of
whole and crushed shells, primarily oysters, intermixed with a medium-gray, sandy loam (L3f).
This deposit is thickest in the northern portion of the unit where it measures 20 cm and declines
to less than 10 cm thick in the southern side profile. A small fire pit (L22), originating within the
uppermost shell deposit and cutting into the two lower layers, can be seen in the western side profile. This pit has irregular walls, likely because of the instability of the shell matrix, and consists
of a very black, sandy loam, with very few shells but a large amount of charcoal. It is roughly 20
cm thick and wide. This pit, as well as all of the shell deposits, contained numerous Late Archaic
pottery sherds and a small number of lithic flakes. Surprisingly, bone pin fragments were encountered in all of the shell deposits as well.
The shell deposits are capped by a series of sandy loams. A dark brown, highly organic layer
with a large amount of highly fragmented shell (L19) was found in the northern two-thirds of the
excavation area. This layer was then covered by light brown sand that contained very few shell
fragments (L2) and spanned all but the very southern edge of the excavation unit. The uppermost
layer is highly organic topsoil (L1), which spans the entire unit. These layers also contained a
small number of Late Archaic pottery fragments as well as a single bone pin fragment.
The northwest unit (N263 E179) only contains 30 cm of shell deposits (Figure 3.25). The
shell deposits overlay the same sterile yellow-tan sand found throughout the site (L11). The
shell deposits can be divided into three layers. The bottom layer is a 10 cm thick deposit of dark
yellow-brown sandy loam mixed with numerous crushed oyster, clam, mussel, and occasional
periwinkle and whelk shells (L21b). This layer is covered by a dark brown sandy loam that contains a moderate amount of highly fractured shells, again primarily oyster, clam, and mussel
(L20b). The uppermost shell layer contains the greatest number of whole shells, mostly oyster and
clam, with a small amount of light brown sand (L3g). The shells within this layer are banded in
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Figure 3.25 – N263 E179 profile, McQueen Shell Ring
that there are thin deposits of shells following a similar orientation on a single plane. Each shell
deposit contains a large number of Late Archaic pottery sherds. Lithics were rare outside of the
uppermost shell layer (L3g) where they were more common (n=8).
The western unit (N243 E174) has a similar stratigraphy in that there is roughly 30 cm of shell
deposits that can be divided into three layers (Figure 3.26). These layers follow the same pattern
established within the other shell units already described. A layer of crushed shell and yellow-brown sandy loam (L21c) measuring 10 cm thick is covered by a thin (2-5 cm) layer of dark,
highly organic sandy loam with highly fractured and crushed shells (L20c). These deposits are
then capped by a thicker layer (10-20 cm) consisting of more whole shells and dark brown sand
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Figure 3.26 – N243 E174 profile, McQueen Shell Ring
(L3h). All of the shell layers contain a large number of Late Archaic sherds and a small number
of lithic flakes. The transition between the shell deposits and the underlying sands is marked by
a very thin lens (1-2cm) of brown sand (L5) (not visible in profile) that contains numerous whole
clams, large pieces of Late Archaic pottery, a small concentration of lithics flakes (n=4) and a
biface. This thin lens lies directly on top of the same yellow-brown sand (L11) found under the
other shell deposits at McQueen.
The southern unit (N213 E198) has a slightly different stratigraphy than is found in the three
units already described. While the shell deposit overlays sterile yellow-brown sand (L11) the shell
deposit is very thin (10-15 cm) and is made up of two layers (Figure 3.27). The bottom layer is
made up of whole and crushed shell mixed with light gray sand (L25) and angles downward and
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Figure 3.27 – N213 E198 profile, McQueen Shell Ring
decreases in thickness toward the northern portion of the unit. A second layer of shells mixed
with a dark brown sandy loam (L26) is at its thickest (7 cm) in the northern profile and pinches
out in the southern edge of the unit. Very few lithics were found in either deposit, except for a
drill found in the upper crushed shell. Two bone pin fragments were found in the lower deposit
while both contained small numbers of Late Archaic pottery sherds.
McQueen Shell Ring: excavations within the Shell Block
A unique stratigraphy that warranted additional excavation was encountered while excavating the easternmost unit at McQueen Shell Ring (N243 E233)(Figure 3.28). As with the other
shell-heavy units, the uppermost layer was organic topsoil that overlaid a deposit of oysters,
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Figure 3.28 – Shell Block Excavation at McQueen Shell Ring
clams, mussels, and occasional whelks and periwinkles. This deposit continued for 30 cm before
an abrupt transition was marked by numerous whole clam shells and large bone fragments (L3E).
Below the clams and fauna was a very thin (2-3 cm) layer of medium-brown sand (L6). Unlike
any of the other shell units, a second shell deposit was found under this sand layer (L7). This layer was relatively thin (3-5 cm) and ended at sterile yellow sand (L11). Based on these findings, we
expanded our excavation to eventually include an additional 29m2 of excavations.
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As with the trench excavation at St. Catherines Shell Ring, the Shell Block at McQueen offered a wide window into the depositional history of the ring that was amenable to digitization
and morphometric analysis. Using the same methods detailed earlier in this chapter, close to
7,000 individual shells were recognized, isolated, and analyzed so that their size, morphology, and
orientation were determined.
The most obvious result from these analyses is the clear differentiation between shell deposits along the interior edge of the shell arc and those located closer to its core (Figure 3.29). The
deposits located in the western portion of the excavation (closer toward the interior of the ring)
are far more likely to be made up of non-flat lying shells when compared to the eastern deposits.
The western portion of the shell arc at McQueen also contains larger shells than found further
into the core of arc. The eastern deposit is relatively uniform in terms of size, except for a spike
(7.02cm2) near the bottom of the deposit. This spike relates to a unique layer of whole clams we
noted during excavation that will be detailed later in this section.
Delineating individual deposits at McQueen Shell Ring was challenging as shell orientation was less variable than at St. Catherines Shell Ring. Depending on just a small variation in
thresholding, the entire shell arc could be divided into as few as eight or as many as 112 layers.
This variability highlights a weakness in the current approach while also speaking to the nature
of shell deposition at McQueen. At a minimum, there are three main depositions—the small
mounded portion that makes up the western edge of the deposit (Deposits 1-3), a series of highly
angled shell layers (Deposits 4-12), and the rest of the shell arc to the east (Deposits 13-31) (Figure 3.30). Depending on thresholding levels, the eastern portion of the shell arc can be further
divided into as few as 6, or as many as 90, thin depositional layers. A median threshold was used
to produce the profile offered in which the entire profile is divided into 31 deposits. Using this to
calculate the mounding index shows that the western deposit (Deposit 1) has a ratio (4.82) similar
to those found at St. Catherines Shell Ring, while the rest of the shell arc has a minimal range of
ratios centered on flat or nearly flat deposits (Table 3.4).
182

McQueen Shell Ring

Clam Layer

Western (Interior) Deposition

.25

Eastern (Central) Deposition

Orientation of Elements

.20

Eastern Deposition

Flat
.15

Western Deposition

Ratio

69.2%

meters
0

12

24

Angled

.10

36.8%

42%
.05

Strongly Angled
16.1%

21%

Perpindicular

7.2%

4.9% 2.4%

0
0

15

30

45
Orientation

60

75

90

Size of Elements

.16

Clam Layer
(average 7.02)

Eastern Deposition
(average 4.22)

.12

.08

Ratio

Western Deposition
(average 6.91)

.04

0
1

3

5

7
Surface Area (cm²)

9

11

13

Figure 3.29 – Color map and graph of shell orientation and size of elements, McQueen Shell Ring

183

Degree of mounding - McQueen Shell Ring
Deposit
Mounding Index

Deposit

Table 3.4
Mounding Index

1

4.82

17

1.35

2

4.42

18

1.28

3

1.55

19

1.67

4

.84

20

1.72

5

1.21

21

1.44

6

1.06

22

1.37

7

1.42

23

.06

8

1.38

24

1.3

9

1.59

25

1.92

10

1.4

26

1.33

11

1.22

27

1.28

12

1.08

28

1.09

13

1.19

29

1.34

14

.98

30

1.44

15

.87

31

1.72

16

1.09

Importantly, while the eastern portion of the shell block has been divided into 18 thin layers,
these layers can be broadly categorized into three groups that match the divisions found in many
of the other shell excavations at McQueen. The basal third of the eastern deposits consist of highly crushed oysters, clams and mussel shells mixed with dark yellow-brown sand, while the middle
third contained slightly more whole shells and darker brown soil. The uppermost third contained
more mussel shells and light brown sand.
The division between the western and eastern shell deposits relates to the stripping of top soil
already briefly mentioned. The layered deposits to the east lie directly on top of the yellow-tan
sand found at the base of every other shell arc excavation at McQueen and therefore appear to be
placed within a depression caused by topsoil removal. In contrast, the more mounded deposits
found along the arc’s interior lay on top of a thin layer of highly compact medium-brown sand
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containing a significant amount of organics (L16) (Figure 3.31). This layer begins under the interior edge of the shell arc and spans the ring plaza. Based on its compaction, significant amount of
organic materials, small amount of cultural materials and shell fragments, and broad distribution
across the site, this layer is likely the original ground surface present at the initial construction of
the shell ring.
The transition between where the original ground surface is present and where it is missing
is marked by a large, irregularly shaped depression (Feature 32). This depression is roughly 2 m
wide and 3.5 m long, has a shallow slope, and varies in depth from 20 cm to less than 10 cm. The
depression is not natural as it cuts through the underlying sands and is filled with dark brown
sandy loam and a small amount of shell, numerous large faunal materials and Late Archaic potsherds, several incised bones, a shell bead, and a moderate amount of charcoal. One of the more
interesting finds within this feature was a deer skull, missing its antlers and mandible, while its
maxilla was dislodged and placed under the skull, facing up. Immediately under the head was
a thin lens of highly crushed mussel shells that does not expand beyond the edges of the skull.
Small pockets of the original ground surface were encountered around the edges of the large
depression, including a section (L16) visible in the northern profile (Figure 3.31). I return to this
odd depression and the deer skull found within in a later portion of this chapter and again in
later chapters. For the moment, I simply point out that the character of the skull, the apparent removal and replacement of its maxilla in an inverted position, and its relation to the crushed shell
beneath it is unique as nothing similar was encountered in any of our other excavations at either
ring.
The mounded shell deposits cap the western edge of the irregularly shaped depression. These
same mounded shell deposits otherwise lie directly on top of the original top soil (L16). The
mounded shell deposits bound the interior plaza. The transition between shell deposit and interior plaza is very erratic as it is marked by a small amount of crushed shell fragments intermixed
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with large amounts of dark sandy loam. Additionally, small, jumbled pockets of shell were found
just beyond the shell edge in the interior of the ring (Figure 3.32). As these pockets are not located within pits, but instead lie at the same elevation as the rest of the shell deposits, they appear to
be remnants of the shell arc that have been separated from the main deposit, likely through the
removal of adjacent shell deposits.
An example of an attempt to remove shells from the interior edge of the ring is a pit (L9)
visible in the northern profile (Figure 3.31). Similar cuts through the shell deposit were found
all along the edge of the shell arc; all of which had irregular shapes and began at the top of the
shell deposit and ended near its base. While not conclusive, the presence of Late Archaic pottery
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within these cuts, and a lack of any other later material culture, suggests that they were created by
ring dwellers.
Based on these findings, it appears that the current extent of the mounded shell deposit does
not reflect its original form as portions of it were purposefully removed. The original extent of
the deposit is hinted at by the presence of a 2 m long, 25 cm wide and 20 cm thick shell ridge
further toward the interior of the ring (Figure 3.32). This ridge is made up of a mixture of whole
and crushed oyster and mussel shells, and contained numerous Late Archaic pottery sherds along
with several lithic flakes. I posit that this was once the leading edge of the shell deposit and that it
escaped removal because it is located lower than the rest of the shell deposit. The top of the shell
ridge is at the same elevation as the base of the shell encountered throughout the excavation block
and it continues an additional 20 cm below this plane at a slight angle toward the ring interior.
To the east of the skull filled depression is the area in which the top soil has been removed.
In general, roughly 10 cm of soil appears to have been removed as the ground surface is at least
that much below the ground surface further to the west where the top soil remains. Small depressions, including one preserved in the northern profile (L27), are common. Some, including
the one preserved in the northern profile, contain a small amount of crushed shell mixed with
dark organic sand, while others are filled with shell slumping in from overlying deposits. All of
the depressions have sloping walls, are very shallow, show no signs of burning, and have highly
irregular shapes. Some are relatively long (1-2 m) and narrow (20-30 cm), while others, including
the one preserved in the northern profile, are irregular circles measuring 15 to 30 cm wide. Most
are only 5 to 10 cm deep, with a couple reaching a maximum of 15 cm. Based on their irregular
shape, stratigraphic position, and lack of evidence for burning or other use, I interpret these depressions as scars left by the removal of the original ground surface.
The broad depression caused by the removal of soil is partially filled by a thin layer of highly
crushed shells (L7) and a mound of tan sand and shell, the leading edge of which can be seen in
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the northern profile (L6). The mound reaches a height of 30 cm and is 3 to 4 m wide and contains
numerous Late Archaic pottery sherds and vertebrate remains, a small amount of lithic debris,
and charcoal fragments. Both the mound and underlying layer of crushed shells appear to have
been created when a nearby pit was excavated (Feature 38) (Figure 3.32). The pit measures 1.3
m wide, 60 cm deep, has slightly sloping walls, and ends in a rounded base. The pit originates
within the mounded shell deposit and is filled with crushed and whole oyster, clam, and mussel
shells along with a large amount of dark brown sandy loam. Numerous Late Archaic sherds,
lithic debitage, and vertebrate faunal materials were also recovered. Except for being filled with
shell rather than a highly organic sandy loam, this pit is identical to many of the other pits found
in the interior of both shell rings (described later in this chapter).
Overlying the spoils from the pit, which partially filled the depression created when the
topsoil was removed, is a layer of numerous whole clam shells (L3e). This layer consists of more
than 300 intact clam valves, along with a large number of vertebrate fauna, much of which was
mammalian (likely deer) with relatively few fish remains. While there was a large amount of pottery and shell tools from this layer, as well as a moderate number of BCO, lithic debris was very
sparse.
The thin layer of whole clams and vertebrate fauna (L3e) is the first of many thin, flat-lying,
expansive shell layers that make up the shell deposit (L3) found in the eastern portion of the Shell
Block (Figure 3.31). These layers are largely made up of whole and broken oysters and clams,
with a smaller number of mussels and whelks, all intermixed with a moderate amount of medium-brown sandy loam. Large numbers of Late Archaic pottery, lithic debris, vertebrate remains,
botanical materials, as well as several bone pins, Late Archaic bifaces, shell tools, pearls, and shell
beads were found within these deposits.
The most recent shell deposit found in the Shell Block is a small mound (1.5 m wide, 25 cm
thick) of densely packed and highly fragmented shells, including numerous mussels, located in
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the southern portion of the block at the dividing line between the interior and the shell deposit
(Figure 3.32). The mound lies directly on top of the original ground surface (L16) and contains
numerous lithic fragments, pieces of charcoal, vertebrate remains, Late Archaic potsherds, and
several whelk tools, BCO, and carved bone pins.
Although we cannot date the removal of the topsoil directly, it clearly occurred before the layered shell deposit located above it and likely after the mounded shell deposit found further to the
west (L8). The most likely situation is that the topsoil removal occurred alongside the attempts
to remove large portions of the mounded deposit as they both appear to be activities designed to
restructure the shape and size of the ring. I hesitate to dwell on the removal of topsoil and shell
at this juncture because my interpretation of it relies heavily on other finds and comparisons not
yet discussed. Rather, I simply state that we know little about how or why the soil and shell was
removed and where these deposits were taken. To my knowledge, this is the first time such earth
moving has been noted at a shell ring. The purposeful movement of shell has been documented
at Fig Island I however (Saunders 2004a), although this was an addition of shell from another
source rather than its removal.
It is worth noting the possibility that the underlying top soil was not removed by human
hands, or that it is still present yet difficult to recognize based on taphonomic factors. It is certainly conceivable that a natural act, perhaps a flood or shift in waterways occurred and overwashed portions of the shell ring, removing the topsoil. I find this possibility unlikely however,
as the missing topsoil is limited to areas now covered by shell middens while present in the
interior of the ring. It is difficult to align this highly patterned distribution of shell midden and
missing topsoil with a natural event that would presumably effect the site as a whole.
The second counter-argument to the human removal of topsoil is that this topsoil is still
present, yet difficult to detect. There are several ways in which topsoil might be impacted by
taphonomic factors that obscure their presence. For example, large amounts of water can act to
dissolve and transport organic materials and thereby reduce the dark coloration often used to
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define buried topsoils. As I will discuss later in this chapter, a buried layer found in the interior
of the St. Catherines Shell Ring was defined as a buried topsoil, yet lacked notable organics. Our
assumption is that nearby anthropogenic features impacted the local hydrology, resulting in a
rapid movement of water, which may have transported the organics out of the neighboring buried
topsoil. Nonetheless, the buried topsoil was definable based on other characteristics, most notably its increased level of compaction and different grain size. Despite numerous attempts, no
similar buried layers could be found underlying large portions of the shell arc at McQueen Shell
Ring, leading me to conclude that there is no buried topsoil present yet difficult to detect because
of a lack of organics.
Finally, it is possible that over time, shell middens may sink into underlying soils, resulting in
a perceived lack of buried topsoil which, in reality, is present within the lower portions of the shell
deposit. I reject this possibility for several reasons. First, if sinking into underlying topsoil is a
result of time and weight of the overlying shell deposits, I ask why there is a clear buried topsoil
underlying the shell arc at the St. Catherines Shell Ring? The shell arc at the St. Catherines Shell
Ring is both more massive and likely somewhat older than the arc at McQueen, yet the underlying topsoil has not been impacted by sinking shell deposits. Some may suggest that there are
different taphonomic conditions on the eastern and western edges of the island and that perhaps
this is the reason why the McQueen shell arc sank while the St. Catherines Shell Ring remained
at its original depositional plane. To address this possibility, I visited Backcreek Village, located
five minutes away from the McQueen Shell Ring in a similar taphonomic environment. Backcreek Village consists of numerous shell middens that, while not as old as those at McQueen, are
still more than five hundred years in age. These middens rest directly on top of a buried topsoil.
For these reasons, as well as the fact that a very thin lens of topsoil is present under the interior
edge of the arc at McQueen, I reject the possibility that the midden at McQueen somehow sank
into the underlying topsoil, and rather reassert that in all likelihood, these organic deposits were
purposefully removed by human hands prior to the deposition of thin layers of shell.
191

Summary of shell deposition at McQueen Shell Ring
Summarizing the findings from the shell deposit excavations at McQueen is difficult as
they were not the result of a simple process of steady accumulation, as found at St. Catherines
Shell Ring. Instead, the McQueen shell arc is characterized by shifting depositional practices,
purposeful removal of both soils and shells, and several unique depositions, including a layer of
whole clams. In broad strokes, these events can be ordered in the following way (Figure 3.33):
1. An irregular depression was formed and filled with Late Archaic materials, including a
deer head missing its mandible and antlers.
2. A mounded shell deposit was placed along the western edge of this depression.
3a. Portions of this mounded deposit were removed.
3b. The topsoil located along the exterior edge of the mounded deposit was stripped, likely
along the entire shell arc.
4. A large circular pit (Feature 38) was excavated through the mounded shell resulting in
a small mound of sand and shell.
5. A layer of whole clams and numerous pieces of vertebrate fauna were deposited.
6. Numerous thin layers of shell were placed on top of the whole clam layer. While there
are likely more than a dozen of these thin layers, perhaps numbering more than fifty,
they can be broadly categorized into three groups that are visible across the entire ring.
7. A small mound of shell is deposited along the interior edge of the shell arc.
3.4.3 – Interior plaza: St. Catherines Shell Ring
While the majority of prior shell ring excavations have been based on investigating shell
deposits, several archaeologists have conducted significant testing within their interiors (Calmes
1967; Marrianan 1975; Thompson 2006; Trinkley 1976, 1980). Although some encountered significant features and rich artifactual assemblages, others have found little or nothing. Thompson
(2006, 2007) suggests that ring interiors may have been periodically cleaned of debris, which may
account for the lack of artifacts and features at these sites. Both McQueen and St. Catherines
shell rings had numerous features and artifacts within their interiors, which prompted large excavations at each.
The largest excavations at St. Catherines Shell Ring are the 54 units that make up the Main
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Interior Block (Figure 3.34). Excavations within the interior began with the historic ditch, during
which a buried, undisturbed anthrosol (S8) filled with Late Archaic sherds, lithic debris, and other artifacts dating to the Late Archaic was uncovered along with several large circular pits. Based
on these findings, excavations were expanded beyond the ditch and into the plowed portion of
the ring interior. The stratigraphy of the Main Interior Block units is remarkably uniform (Figure 3.35). In the northern edge of the block, there is a 15 to 20 cm thick layer of medium-brown
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sand, which was mounded during the creation of the historic ditch (S28). South of the ditch, in
the plowed portion of the site, this overburden is not present, instead there is a 5-10 cm thick layer
consisting of the modern organic topsoil (S1), which fades into a 25-30 cm thick layer of light
gray sand (S7). These sands have clearly been disturbed as plow scars extend roughly 15 to 20 cm
below the surface. A dark brown, highly organic sandy loam (S8) underlies these plowed sands.
This buried anthrosol contains numerous cultural artifacts, all of which date to the Late Archaic.
A few lithic flakes, but no shell was found within this layer. Based on the presence of Late Archaic objects and high levels of organics, this layer was likely deposited alongside the creation of the
shell ring.
Below this layer is another highly organic sandy loam (S13), which was separated from the
overlying anthrosol (S8) based on having a higher level of compaction and a reduced quantity of
cultural objects. The lack of cultural objects and high levels of organics and compaction suggest
that this was the original ground surface when the ring was first occupied. Beneath this dark
sand is heavily weathered pale brown sand that becomes a pale yellow tan after 20-30 cm, and
contains very few cultural materials.
The only stratigraphic variation found in the Main Interior Block is a deposit of lighter sand
in the southern portion of the block (Figure 3.36). Measuring 2 m wide (west-east) and 1 m long
(north-south), and beginning 10 cm below the modern surface, the soils in this section of the
block are consistently lighter than the surrounding deposits. While lighter in color, the deposits
are otherwise identical in terms of stratigraphy, grain size, and artifact occurrence. It appears
that unknown post-depositional forces have leached the organics out. It is possible that the high
number of features surrounding this lighter deposit might have affected water flow in a way that
drained organic matter out of these soils (Vento, personal commun. 2007).
One of the features found next to these lighter soils is a large (>2 m wide) pit with sloping
walls, a rounded base, and associated shell deposits (Feature 62/67). Based on its stratigraphic
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Figure 3.36 – Main interior block plan view, St. Catherines Shell Ring
position and the presence of grit-tempered pottery sherds, this feature clearly postdates the Late
Archaic usage of the site. Beside this Woodland period feature, there are also several historic-period fire pits and shell deposits, all of which were found above the Late Archaic deposits.
The most significant finds from the interior portion of St. Catherines Shell Ring are 27 large
circular pits found in the Main Interior Block. Morphological details will be offered in a later
chapter (Chapter 5), but the pits vary between .4 and 1.2m wide and .3 to 1.5 m deep. The pits are
circular and clearly visible in the block profiles (Figure 3.35). The walls of the pits show no signs
of slumping and the transition between them and surrounding soils is crisp with no leaching or
blending. Several of the pits overlap with one another, including at least five that converge in the
southern portion of the block (Feature 82). Burnt hickory nut and acorn fragments were common although there was no evidence of in situ burning. The pits were filled with dark brown,
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organic, sandy loam virtually identical to the anthrosol found throughout the interior of the ring
(S8). An artifactual assemblage, consisting of Late Archaic pottery, lithic flakes, and BCO was
found within the pits at roughly the same quantity as found in the surrounding anthrosol (S8).
The top of the pits all begin within the buried anthrosol and cut through the underlying organic
(S13) and weathered sand (S20) layers. The vast majority of pits contained no shell. The single
occurrence (Feature 24) in which shell was found was in a pit located 2 m away from the interior
edge of the shell deposit (Figure 3.36). Beyond having a large amount of shell, this pit also contained a significant amount of vertebrate faunal material, something that was lacking from most
of the other pits. The only other pit that contained a significant amount of vertebrate faunal material was the large, deep pit (Feature 5) found in the eastern portion of the Main Interior Block.
Measuring almost 1.2 m wide, and over a meter in depth, this was one of the largest pits found at
St. Catherines Shell Ring.
A single unit (N779 E801) was placed in the northern, unplowed interior portion of the St.
Catherines Shell Ring. The stratigraphy found within this unit was very similar to that found
in the Main Interior Block (Figure 3.37). Beneath the modern topsoil and subsequent light gray
sand, there is a deeply buried (30 to 40 cm) dark organic loamy sand (S8) that is filled with numerous Late Archaic pottery fragments and lithic flakes. This layer begins at the same elevation
as the organic sands in the Main Block and extends to the same depth, which offers further proof
that the plowing occurring in the southern portion of the ring did not impact the buried Late
Archaic materials. Below this highly organic sandy loam is the same dark sand already noted for
being slightly more compact and containing fewer cultural materials than the anthrosol above it
(S13). A circular pit (Feature 50), identical to the ones found in the Main Interior Block, begins
within the buried anthrosol and continues more than 80 cm before hitting the water table, at
which point excavations ceased. This circular pit had straight walls, was filled with dark organic
sand, and contained a similar number of cultural materials as found in the anthrosol above.
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The circular pits found in the Main Interior Block and in the unplowed interior unit (N779
E801) are not evenly distributed throughout the rest of the ring interior. An additional 3 x 2 m
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excavation was placed to the east of the Main Interior Block and while only a few meters away,
revealed a different stratigraphy, artifact distribution, and presence of features. Beneath the overlying topsoil (S1) and light gray sand (S7) there is a subtle soil change at the same plane as the anthrosols found in the Main Interior Block (Figure 3.38). Unlike the dramatic shift in color found
in the Main Interior Block, the anthrosol (S8b) found in the Minor Interior Block is marked by
being only slightly more compact and darker than the overlying plow zone. This anthrosol is very
thin (less than 10 cm) in comparison with the deposits found elsewhere and while not as rich in
cultural materials as the anthrosols in the Main Interior Block, there is an increase in lithic flakes
and Late Archaic sherds within this layer. Underlying the anthrosol was a light gray (S13) followed by light yellow sand layer (S20), both of which were free of cultural objects.
Strikingly, no circular pits were encountered within the Minor Interior Block, however the
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eastern half of the block consisted of an area (Feature 19) of increased organics, which appears to
cut through the buried organic layer (S13) and into the underlying sterile sand (S20) (Figure 3.39).
The boundaries of this feature are quite diffuse and it was difficult to define prior to uncovering
its lower boundaries in which it stands out in comparison with the sterile yellow sand. Looking
at its profile (Figure 3.39), the feature has gently sloping walls and reaches a maximum thickness
of 25 cm. Few artifacts were found within this feature or surrounding soils, particularly in comparison with the large numbers found in the anthrosols located in the Main Interior Block.
3.4.4 – Interior plaza: McQueen Shell Ring
The discovery of multiple features and a rich anthrosol filled with cultural materials within
the interior plaza at St. Catherines Shell Ring prompted similar expansive excavations at McQueen. Two portions of the shell-free interior plaza (not counting the direct center of the ring,
which is described separately later in this chapter) were tested at McQueen (Figure 3.40). The first
was the southwestern portion of the ring which was tested with a 6 x 4 m block of units termed
the Southwest Interior Block. The second portion tested was the eastern edge where the Shell
Block was expanded to include a portion of the plaza termed the East Interior Block. Both areas
had similar stratigraphy although are marked by slightly different human impacts.
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Figure 3.39 – Minor interior block plan view, St. Catherines Shell Ring
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Both areas are capped by a relatively thick (30 cm in the East Interior Block and 40 cm in the
Southwest Interior Block) deposit of light gray sand (L2) and topsoil (L1) (Figure 3.41 and Figure
3.42). Small shell middens were encountered within these upper levels, all of which contained
grit-tempered pottery and one of which was directly dated to the Woodland period.
Beneath these upper deposits is a well-developed, clearly delineated, highly organic, dark
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brown, sandy loam (L14). Based on the presence of significant numbers of Late Archaic pottery
and lithic debitage, this soil is anthropogenic in origin and dates to the Late Archaic. Charcoal
was occasionally encountered, often as small flecks, while shell was entirely absent beyond a few
small fragments. We were occasionally able to distinguish between the L14 deposit and another
buried organic layer (L16) immediately underneath. This second layer, which we have interpreted
as the original ground surface, was a dark brown, highly organic, sandy loam that differed from
the overlying anthropogenic deposit by being slightly more compact and containing fewer cultural artifacts. Distinguishing between the layers while excavating was difficult and the two were
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often combined. The buried organic layers overlaid light tan-yellow sand (L11) that contained no
cultural remains and extended at least a meter.
As with the excavations at St. Catherines Shell Ring, numerous circular pits were encountered
within the interior of McQueen. Thirteen pits were found in the Southwest Interior Block (Figure 3.43) and four were encountered in the East Block excavations (Figure 3.44). These pits were
not uniform in size, shape, or contents, but do share some general characteristics. First, they all
begin within the Late Archaic anthrosol (L14) and continue into the underlying sterile sands. The
deepest of the pits continue for more than 1 m while the shallowest are only 30 cm thick. All of
the pits are filled with a dark brown sandy loam very similar to the surrounding anthrosol (L14).
While three of the pits (Feature 10, 46 and 93) have very distinct pockets of shell within them,
the rest have only an occasional fragment or none at all. Vertebrate faunal materials were more
common within the interior McQueen pits than at St. Catherines, although they were generally
limited to very small elements.
The one exception was a large pit (Feature 19) found in the Southwest Interior Block, which
also contained a unique artifactual assemblage. Unlike the other pits where pottery sherds, stone
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Figure 3.44 – East interior plan view, McQueen Shell Ring
tools, and other cultural materials appeared to be deposited randomly, the base of this large pit
contained numerous large pottery fragments, several whole deer bones, a stone cobble and a
projectile point in close proximity to one another (Figure 3.45). The objects were all lying flat,
suggesting that they were not carelessly thrown into the pit. With the exception of this pit, all of
the other pits had an artifactual assemblage very similar to what was found in the buried anthrosol (L8) in terms of kind and quantity of objects. Feature 19 was also unique in that it appears
to have been excavated and/or infilled multiple times (Figure 3.46). A very dark greyish brown
sand filled the core of the pit. Surrounding this dark core was first a mottled yellow brown, then
light tan sand. All three of these deposits appear to be discrete fills and suggest the pit was used
repeatedly.
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I - Dark greyish brown (4/2 10YR) sandy loam
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Circular pits are located throughout the Southwest Interior Block, although they are somewhat concentrated in the western half of the block (Figure 3.43). Two pits clearly cut into one
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another (Features 11 and 46) while others are very close to overlapping. The edges of the pits, except for Feature 19, remained quite distinct, however, with crisp delineations between the feature
fill and surrounding soils. There was no sign of slumping or wall collapse in any of the features.
Several pits appear to be either filled or excavated over multiple episodes. These include Feature
11 in which there are clear delineations within the fill, which may suggest the pit was either partially emptied before being refilled again, or was filled one time but using materials from multiple
sources.
3.4.5 – Ring center: St. Catherines Shell Ring
While the direct center of shell rings would appear to be an obvious place to excavate, very
few have been investigated. The centers of both rings on St. Catherines Island were tested, both of
which resulted in interesting, although divergent, findings.
Six 1 m2 units were placed in the center of St. Catherines Shell Ring. The upper levels of these
units included the modern topsoil, which gradually transitioned into light gray sand (Figure
3.47). There are clear signs of plowing within the top 20 to 30 cm. Below this plow zone is a very
dark, highly organic anthrosol (S8) that is at the same elevation as the anthrosol found in the
Main Interior Block. Numerous lithic flakes and Late Archaic pottery fragments were found in
this layer. A series of 9, to as many as 12 circular features (Features 60, 64, 83—89) begin within
and cut through this anthropogenic layer and extend over a meter through a second buried humic layer (S13) and sterile yellow-tan sand (S20) before hitting the water table. These pits overlap
one another to the point that they were difficult, at times impossible, to delineate from one another (Figure 3.48). The pits are very similar to the circular features found in the Main Interior Block
in that they have straight walls, contain burnt hickory nut fragments and other charred botanical
remains, yet show no signs of having in situ burning. The central pits also contained an increased
number of calcined bones, which were otherwise quite rare at the St. Catherines Shell Ring. The
bones are largely too fragmented to be identified, although those that have been identified are all
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non-human. There are no signs of wall slumping and the transition between the pits and surrounding soils is very clear. Numerous Late Archaic sherds and lithic flakes were found within
them and they are filled with a dark brown humic soil that is identical to the anthrosol found
above. Excavation ceased when the water table was encountered so the basal portions of the pits
were not removed. Small split spoon probes were placed into the base of the pit and suggest that
it continues at least another 50cm, the limit to which the probe was able to return viable samples.
As such, an unknown number of the pits measure more than 1.5m in depth.
3.4.6 – Ring center: McQueen Shell Ring
Thirty-two 1 m square units cover the direct center of McQueen Shell Ring and make up the
Center Block. The Center Block uncovered a deep (85 cm), roughly circular, 1 m wide pit that
contained a large amount of calcined and fragmented skeletal remains, many of which were hu208
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man, along with Late Archaic pottery, lithic flakes, and several pieces of copper (Figure 3.49). A
more detailed account of these finds is offered in a later chapter (Chapter 7).
The pit was capped by almost 30 cm of light gray sand and topsoil, much of which was impacted by plowing. Numerous bone fragments, both human and non-human, were encountered
in the gray sand layer, along with a mix of Late Archaic and later period pottery. Below the gray
sand is a poorly developed anthrosol layer. Although it is not as dark or well-developed, this anthrosol is at roughly the same elevation as the dark organic levels found in the Main Interior and
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sandy loam that contains a small amount of organic materials, Late Archaic pottery, and lithic
debris. The burial pit begins within this layer and cuts through into the underlying sterile sands.
The anthrosol layer was not the same thickness throughout the Center Block as it varied
between 20 cm in the western portions of the block to less than 5 cm in the east. The thinnest
deposit was immediately east of the burial pit where there was no anthrosol at all. Instead, this
portion of the block is marked by a mound of light-yellow sand (Figure 3.49). This mound appears to be a natural rise of underlying sterile sands, and is the only such rise found in our excavations. The mound is more than 30 cm tall and was flattened by historic plowing. The burial pit
cuts into the western portion of the mound.
3.4.7 – Distribution of features within the ring interiors
Excavations in shell ring interiors show different activities were taking place in different
portions of the plazas. While the direct centers are marked by either mortuary activities or a
series of deep, overlapping pits, the edges of the plazas at both rings contain numerous circular
pits. It is worth noting that outside of these pits, no other Late Archaic features were encountered
in the ring plazas. Unlike excavations under the shell arc, no postholes, fire pits, shell mounds,
or ash lenses were found in the ring interiors. The one area of interest is the wide and shallow
depression found in the Minor Interior Block. This poorly defined, amorphous area also lacked
a well-developed anthrosol and had relatively few artifacts. Pits were also conspicuously absent.
It is possible that this area may have been a residence, although the lack of postholes complicates
this interpretation.
Limited coring and auguring were conducted at each ring to determine the distribution of
pits and other features within the ring interiors. Thirty-five 7 cm wide augers were placed in a
transect between the Southwestern and Eastern interior blocks at McQueen Shell Ring while an
additional ten spanned this transect and the Center Block (Figure 3.50). Augers encountered
buried Late Archaic pottery and debitage across the ring along with numerous buried features.
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Figure 3.50 – Distribution of features in St. Catherines Island shell ring interiors
Features are far more common along the edge of the plaza and become increasingly rare closer
toward its center, including a lack of any within 5 m of the burial pit.
A similar pattern is found at St. Catherines Island Shell Ring, although based on less data and
therefore less conclusive. Six 10 cm wide vibracores were placed in the interior of the ring (Figure
3.50). These cores were cut open and artifactual finds and soil characteristics were noted. Again,
these data, in combination with the larger excavation areas, suggests very few features are found
closer to the ring centers as the numerous pits are clustered near the edge of the plaza.
3.5 – Summary of Excavations
The data within this chapter demonstrate that although the two rings on St. Catherines Island
are similar in shape and size, they were constructed differently. The most obvious differences
were highlighted by analyzing digitized profiles. These analyses showed the St. Catherines Shell
Ring was built through a series of small mounds while McQueen was constructed through a mix212

ture of small mounding events, largely limited to the interior edge of the shell arc, and thin, but
expansive shell layers making up the majority of the deposit.
While they are the most visible aspect, the current shell arcs are not the only evidence of
human activity at each ring however, particularly at St. Catherines Shell Ring where a number of
pits, postholes, and other features underlie the shell deposits. The distribution of these early features is of interest in that it appears to anticipate the later deposition of shells. They are common
under the shell arc, yet no similar features were encountered in the interior or exterior of the ring.
It is often assumed that some level of cleaning was taking place within the interior of the shell
rings (Thompson 2006), which could account for the lack of some of these features. For example,
a small ash lens or thin shell deposition located within the interior plaza would likely be obliterated by cleaning activities. However, deep shell-filled pits and postholes would likely have survived
and be recognizable within our excavations. The lack of any such feature within the interior
suggests that their distribution is isomorphic with the later distribution of the shell arc.
A very different series of finds were encountered under the shell arc at McQueen Shell Ring.
Based solely on stratigraphic data, the earliest evidence for human presence at McQueen is the
depression found in the East Shell Block that contained Late Archaic pottery and a deer skull.
After this depression was filled with dark sands, shell began to be mounded further toward the
ring interior. Following deposition, a significant portion of the mounded shell deposits and a
large amount of topsoil were removed. Earthmoving spans the entire shell arc and is largely
isomorphic with its current expanse, suggesting that it was an act of preparation for its deposit.
After the topsoil was removed, a large pit was excavated, resulting in a nearby mound of shell and
sand. Soon afterwards, shells were laid down in thin, expansive layers including an initial layer
of numerous whole clams and large vertebrate fauna. Similarity in stratigraphy across McQueen
raises the possibility that the thin deposits span the entire shell arc.
How these different depositional practices reflect different activities at each ring is unclear,
although the traditional assumption that mounding is equivalent to feasting and thin layers
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suggests daily accumulations are difficult to apply. This is largely because the expansiveness and
apparent formality of deposition at McQueen does not comport with the less structured depositional practices often attributed to the disposal of daily refuse. Also, while it is impossible to
quantify given the small sample size, the thin layers found at McQueen potentially contain massive amounts of materials based on how far they span.
However far they span, the thin layers that make up the majority of the McQueen Shell Ring
are clearly a shift in practices from the earlier mounded deposits that are more reminiscent of
what was found at St. Catherines Shell Ring. What prompted this shift in practices, as well as the
apparent attempt to remove earlier shell mounds to make way for the more layered deposits is
unclear, but it resulted in a depositional strategy that focused less on creating impressive vertical
accumulations and more on delineating space through wide horizontal depositional events.
Depositional analyses suggests the opposite was true at St. Catherines Shell Ring as shell
mounds were placed on top of one another, creating relatively tall deposits prior to the horizontal expansion of the shell arc. While shell layers span large sections of the shell arc at McQueen,
perhaps the entire footprint, the St. Catherines Shell Ring arc likely began as a relatively narrow,
but tall series of mounds, which eventually expanded toward the edges of the arc.
The shell arcs at both rings encircle broad shell-free plazas marked by numerous pits. Pits
at each ring are filled with the same artifactual and soil makeup as surrounding Archaic-aged
deposits. The only consistent difference is the higher number of botanical remains, particularly
hickory nuts and, to lesser degree, acorns, within the pits. The quantity of these pits is notable
and is the focus of a later chapter (Chapter 6), where I suggest they reflect a practice of storing
large quantities of tree nuts.
While pits are quite numerous, a far less common series of events mark the direct center of
each ring. At McQueen Shell Ring, a multi-person cremation was uncovered. Analyses are ongoing, but preliminary data shows these burials date to the Late Archaic and are associated with
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worked copper (Chapter 7). The center of St. Catherines Shell Ring is likewise used differently
than the rest of the ring interior as there is a series of 9-12 exceptionally deep, overlapping pits.
Taken together, these results show that both shell rings were created in highly structured, albeit different, manners that would have been striking for people who visited or lived
within them. The experiential impact of shell ring sites should not be underplayed as these were
sites of major ecological transformation. At the very least, the rings were likely kept clear of trees
and underbrush to create an open plaza surrounded by highly visible shell deposits. The earthmoving at McQueen suggests an even more striking transformation of the landscape as a circle
of raw, yellow sand would have been exposed prior to being filled with shells. The highly-organic
earth removed from this encirclement would have been placed somewhere as well, perhaps as a
low earthen embankment or spread across the ring interior. Likewise, the dozens of large pits in
the interiors of both rings shows that earth moving was a relatively common activity.
Despite all of these impacts, evidence for human activities beyond the edge of the rings is
negligible. In large part, if the rings were ignored, both locales would have an ephemeral Late
Archaic presence that would be masked by much more common Woodland and Mississippian deposits. As further proof of the remarkable containment exhibited at the rings, it is worth
noting that the island-wide surveys conducted in the 1970s placed transects immediately to the
north and south of McQueen yet failed to recover any Late Archaic materials. Our shovel test pit
survey further proves ring containment as almost every encounter with Late Archaic age objects
was within the plow zone, meaning these objects were not in their original depositional locales.
Activities were clearly bounded by the shell arc as there are no recognizable contemporaneous
residences, processing sites, disposal areas, or structures outside of the rings themselves.
There is also a distinct lack of structures within the rings as well, particularly at McQueen.
The features found under the shell arc at the St. Catherines Shell Ring are the only possible
exception, as several postholes were uncovered alongside small hearths and trash pits. As will
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be further explored in the following chapter, it is unclear whether these features are contemporaneous with the shell ring or if they reflect an earlier presence. In either case, these features are
rare at the St. Catherines Shell Ring and entirely absent at McQueen. A small depression in the
St. Catherines Shell Ring plaza may be evidence of a living structure, although it lacks post holes,
fire pits, wall trenches, or any other clear signs of use. The lack of postholes and living floors does
not necessarily mean a lack of domestic structures at the shell rings – but does suggest that living
spaces were not substantial, perhaps because residents were only planning on staying at the rings
for a limited amount of time. I return to this possibility in the following chapter, in which I present temporal data that suggests a seasonal ebb and flow of population at each ring.
Whereas residential structures are rare, ephemeral, or absent from the rings, the shell arcs
are conspicuous, long-lasting, and impactful. Although constructed in different ways, highly
visible encirclement was clearly a goal at both rings. Evidence from the St. Catherines Shell Ring
suggests that the core of the ring was created prior to the lateral edges, meaning that the plaza
was perhaps encircled before the ring was allowed to grow toward its interior and exterior edges.
Likewise, although it is difficult to determine the depositional pattern during the earliest occupation at McQueen, at some point the interior plaza was rapidly encircled first by stripping the
topsoil and then by the deposition of thin layers of shells. The process of encirclement defined the
ring plazas and encapsulated the events within them. Critical events include the creation and use
of dozens of pits at each ring and the burial of cremated remains at McQueen Shell Ring.
I return to these data in later chapters (Chapters 6 and 7) as I examine the pits and cremation
in more detail. For now, I put these matters aside and instead anticipate the next chapter by highlighting several critical questions arising from our excavations. First, how do the different depositional events within each ring relate to one another? The temporal relation between underlying
features and shell deposits has been partially addressed using stratigraphy but much remains
unclear. Likewise, how do the two rings relate to one another? This chapter has highlighted clear
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points of differentiation between the two rings, including depositional histories and mortuary
use. Additional divergences include the raw material used to make lithic objects (Ogden 2013),
the diversity and makeup of faunal remains (Colaninno 2010, 2012a, 2012b), and the character of
pottery (Sanger and Thomas 2010). A question therefore arises: How do we account for the differences found between the two rings given that they are only a half hour’s walk from one another? An obvious possibility is that the rings are sequential constructions and their divergences are
related to shifts in practices over time. I address these questions, and others, in the next chapter
using temporal data, including radiocarbon dates and season of occupation indicators.
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Chapter 4 – RING TEMPORALITY – RADIOMETRIC AND SEASONALITY
STUDIES
4.1 – Introduction
This chapter addresses fundamental questions regarding the temporality of occupation, deposition, and use at the St. Catherines Island shell rings. Temporal data are amassed to investigate
how different depositional events, highlighted in the previous chapter, relate to one another, both
within and between the two rings. Sequencing of events is critical as it speaks to how the shell
rings grew through time and therefore what processes may be responsible for their construction.
Using radiometric and seasonality data, I show the St. Catherines Island shell rings were built at
the same time both by year-round residents and during seasonal gatherings. This interpretation
complicates traditional notions that shell rings are either residential or aggregation points. I
argue that they were both. I am not the first to make this suggestion, and I rely on work conducted by Mike Russo and colleagues who describe rings as “ceremonial villages” (Russo 1991, 2002,
2004; Russo and Heide 2002; Russo and Saunders 1999; Saunders 2002). As ceremonial villages,
rings are understood to have been the year-round home of a relatively small population that holds
periodic festivals drawing together local and distant communities.
Using indicators from clams and oysters, I demonstrate the seasonal nature of these gatherings not only at the St. Catherines Island shell rings, but more broadly, as nearby rings on St. Simons and Sapelo islands are also constructed out of shellfish gathered in the winter and perhaps
portions of the spring. Bearing in mind the ubiquitous presence of tree nuts at all of the rings,
I propose a model of occupation in which rings are heavily occupied during the later portions of
the fall and winter, with lower levels in the spring and a very light presence during the summer
heat.
Radiometric data shows the rings on St. Catherines, Sapelo, and St. Simons are tied together
not only by a shared seasonal profile, but perhaps more directly. Indeed, the abandonment of
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very early rings on St. Simons coincides with the establishment of rings on the other two islands.
I posit that increases in sea level may have forced the relocation of shell rings from low-lying areas
on St. Simons to higher elevations on St. Catherines and Sapelo. The rings on St. Catherines and
Sapelo are not only established at the same time, they are also abandoned simultaneously, perhaps
as sea levels dropped, leaving the rings distant from productive marshlands.
In sum, I apply temporal data at varying scales to show that the Georgia shell rings are best
understood in relation to one another as they are established, used, and eventually abandoned in
waves. As such, ring residents were almost certainly in contact with one another as they attended
each other’s festivals, intermarried, and likely shared some level of communal identity. I close the
chapter by considering the demographic makeup of the St. Catherines Island shell rings. Although seasonal evidence clearly shows the rings were occupied year-round, the lack of domestic
structures suggests a rather light or transitory presence. Looking across the Archaic Southeast,
where similar situations are common, I suggest the possibility that although there was a stable
communal fidelity to place at the rings, individuals and families likely moved into and out of
the rings on a regular basis. As such, shell rings are perhaps best understood as a novel type of
village defined less by continuous co-presence and habitation and more through short and longterm encounters in a locale imbued with a significant communal history.
4.2 – Radiometric data
All dates offered within this chapter are calibrated based on methods offered by Stuiver and
colleagues (Stuiver and Polach 1977; Stuiver et al. 1998). Presentation and interpretation of radiometric dates was once a relatively straightforward affair as archaeologists incorrectly assumed
that calibrated and radiocarbon ages were comparable and equivalent methods of offering temporal data. This assumption has been widely discredited, particularly for Archaic and older materials as the production and decay of 14C is not constant, which makes radiocarbon and calibrated
dates increasingly divergent the farther one goes back in time. To highlight this divergence, Sas219

saman (2010: 16-18) calibrated 180 hypothetical assays and compared the results to non-calibrated dates. Sassaman found that while the Archaic extends for 7,000 radiocarbon years it actually
spans 8,300 calibrated years. To complicate matters further, the difference between radiocarbon
and calibrated ages is not consistent, but is instead unequally distributed with portions of the
Early and Late Archaic being particularly divergent. The portion of time that I focus on (roughly 4900-3800 cal B.P.) has an interesting rate of variability in that at its early end (4850-4200 cal
B.P.) the difference between radiocarbon and calibrated ages are significantly higher than normal
(as high as 15%) while they become much more similar as one gets closer to the end of the Archaic (Sassaman 2010: Figure 1.3, 19). In other words, when comparing dates from the middle of the
5th millennia B.P., identical calibrated and non-calibrated dates will be hundreds of years apart.
While there is little excuse for archaeologists to offer non-calibrated dates, it is also important
to appreciate the presence of localized conditions that can affect the radiometric record. This is
particularly true when using dates drawn from marine samples as ocean water is depleted in 14C
when compared to terrestrial environments. The reduced amount of 14C within marine contexts
means samples will return dates older than their actual age. Research shows there is a remarkable amount of variability in the amount of dissolved inorganic carbon within marine environments as it depends on the upwelling of deep waters, influx of freshwaters, as well as the complex
effects of bays, estuaries, bayous, and other waterways (Dye 1994; Forman and Polyak 1997;
Hogg, Higham and Dahm 1998; Rick et. al 2011). All of these conditions create highly localized
variations in water mixture, air-sea gas exchange, and addition or subtraction of ancient carbonates that further complicate radiometric assays.
Recent work conducted by David Thomas, myself, and Royce Hayes (Thomas, Sanger, and
Hayes 2013; Thomas 2008) has resulted in a correction factor for marine samples recovered from
St. Catherines Island that helps alleviate the effect of localized variations. Thomas (2008: 357359), working with samples of known ages, originally determined that marine samples from St.
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Catherines Island needed to be calculated using a reservoir correction (ΔR) of -134 +/-26 years.
The original sample set, drawn from St. Catherines Island, has since been expanded to include
oysters from nearby waterways, including several along the mainland (Thomas, Sanger, and
Hayes 2013). These data have refined the original reservoir correction so that it now stands at
-119 +/-16 years. By pairing terrestrial and marine samples from a variety of temporal contexts
(including several from the shell rings), we have shown that there is little variability in marine
carbonate levels since the Late Archaic, meaning that this correction can be used for all marine
dates from St. Catherines Island (Thomas, Sanger, and Hayes 2013).
Using these standards, a total of 45 dates from the two shell rings are analyzed and make
up the core of this chapter (Table 4.1, 4.2). I begin however, by first discussing a series of outlier
dates that will not be included in the analysis.
Outliers
When first excavating the interior of the St. Catherines Shell Ring, Georgia was undergoing
a historic drought. The lack of water created field conditions in which small carbonized seeds
and pieces of wood that are routinely collected and used for radiometric dating were unstable
and impossible to recover using normal excavation procedures. In an effort to remedy the lack of
carbon samples, we attempted to date bulk soil samples. For a variety of reasons (see Sanger and
Thomas 2008), we came to the conclusion that these dates were inaccurate and could not be used
in further analysis. For this reason, all fourteen bulk sample dates are considered outliers and
removed from further consideration.
Two dates from McQueen Shell Ring (Beta-244618 and Beta-244619) have likewise been removed from further consideration because they come from a post-Archaic context. Both samples
were drawn from a shell feature found within the interior of McQueen Shell Ring well above the
Late Archaic surface. The dates show that this feature is of Woodland age, and while of interest,
is beyond the scope of this dissertation.
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St. Catherines Shell Ring
Lab no.
14C age b.p.
(± 1σ)
Beta-21408 3510 ± 50
Beta-215821 3780 ± 50
Beta-215822 3770 ± 50
Beta-215823 3430 ± 50
Beta-215824 3900 ± 40
Beta-229423 3600 ± 50
Beta-229424 3470 ± 80
Beta-231334 3630 ± 50
Beta-231335 3800 ± 40
Beta-233130 3670 ± 50
Beta-238322 3890 ± 40
Beta-238327 3830 ± 40
Beta-238328 4110 ± 40
Beta-238331 3620 ± 60
Beta-238332 3880 ± 40
Beta-238336 3990 ± 60
Beta-238337 3810 ± 40
Beta-239276 3930 ± 40
δ13C
–2.5
–3
–3.8
–2.6
-26
-3.3
–1.7
-4.1
-2.7
-2.2
-26.8
-25.4
-24.5
-0.6
-25.7
-0.9
-24.2
-25

Adjusted age b.p.
3860 ± 80
4140 ± 50
3800 ± 60
3880 ± 50
4120 ± 60
3970 ± 50
3960 ± 50
4040 ± 50
4170 ± 40
4020 ± 60
3870 ± 40
3820 ± 40
4120 ± 40
3820 ± 40
3880 ± 40
4390 ± 60
3860 ± 40
3930 ± 40

Mercenaria
Crassostrea
Crassostrea
Crassostrea
Crassostrea
Mercenaria
Mercenaria
Mercenaria
Mercenaria
Mercenaria
Hickory Nut
Hickory Nut
Burnt Wood
Burnt Wood
Burnt Wood
Mercenaria
Burnt Wood
Burnt Wood

Material

Calibrated B.P.
(± 2σ) rounded
3750–4230
4210–4520
3710–4080
3840–4160
4150–4510
3960–4310
3950–4290
4080–4390
4260–4530
4030–4400
4160–4420
4090–4410
4530–4820
4090–4410
4160–4420
4520–4830
4150–4410
4240–4510
TP I, 60–70cmbs
N782 E801 66cmbs
N784 E801 67cmbs
N789 E801 23cmbs
N789 E801 83cmbs
W82 S2, 3.0m
W82 S2, 2.0m
W82 S2 base of pit feature
W82 S2 base of pit feature
F.23 1.8-1.7m
F.60 2.0-1.9m
W92 S2 2.3-2.2m
F.76 1.9-1.8m
F.88 1.8-1.7m
F.73 1.8-1.7m
N771 E819 2.39-2.3m
N771 E819 2.39-2.3m
F.82 NE, 1.9-1.8m

Contexts

Shell Deposit
Early Feature
Shell Deposit
Shell Deposit
Early Feature
Shell Deposit
Shell Deposit
Early Feature
Early Feature
Interior
Interior
Shell Deposit
Interior
Interior
Interior
Early Feature
Shell Deposit
Interior

Table 4.1
Category
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3590 ± 50

3840 ± 40

3680 ± 40

3540 ± 40

3490 ± 40

3710 ± 40

3440 ± 40

Beta-251765

Beta-251766

Beta-251767

Beta-251768

Beta-251769

Beta-258561

Beta-258562

3420 ± 50

Beta-251762

3710 ± 40

3700 ± 40

Beta-251761

Beta-251764

3800±40

3810 ± 40

3710 ± 40

3830 ± 40

3910 ± 40

3680 ± 40

3800 ± 40

3990 ± 50

3710 ± 40

3820 ± 50

3720 ± 40

3800 ± 40

-2.3

-25

-4.2

-2.4

-24.8

-27.5

-1

-25

-0.8

-23.9

-25.3

-1.3

Mercenaria

Burnt Wood

Mercenaria

Mercenaria

Burnt Wood

Burnt Wood

Mercenaria

Burnt Wood

Mercenaria

Burnt Wood

Burnt Wood

Mercenaria

3800–4070

3930–4150

3820–4070

3900–4190

3900–4140

4080–4350

3990–4340

3930–4150

3770–4080

3960–4220

4080–4350

4990–4340

3710–4040

F.38

N243 E233, 4.54.4m
N243 E233, 4.54.4m
N272 E200, 5.35.2m
N272 E200, 5.15.0m
N272 E200, 5.15.0m
N243 E233,4.44.3m Shell context
N243 E233,4.44.3m Shell context
N243 E233, 4.34.2m
F.38

F.21, 4.0-3.9m

TP II, Middle

TP II, Bottom

Shell Pit

Shell Deposit (layered
shell - basal)
Shell Deposit (layered
shell - medial)
Shell Deposit (north
- top)
Shell Deposit (north basal)
Shell Deposit (north basal)
Shell Deposit (clam
layer)
Shell Deposit (clam
layer)
Shell Deposit (buried
shell layer)
Shell Pit

Shell Deposit (southeast - top)
Shell Deposit (southeast - basal)
Shell Deposit (southeast - medial)
Interior

Beta-244620

3990 ± 50

Mercenaria

TP II, Top

3600 ± 50

-3.2

4130–4490

Beta-238326

3780 ± 50

Mercenaria

3420 ± 50

-0.9

Beta-238325

4100 ± 60

Contexts

3710 ± 50

Calibrated B.P. (±
2σ) rounded

Beta-238324

Material

Category

δ13C

14C age b.p. (± 1σ)

Lab no.1

Adjusted age b.p.

Table 4.2

McQueen Shell Ring
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Adjusted age
b.p.
3710 ± 15
3620+/-20

ND1
ND1

δ13C

Calibrated B.P.
(± 2σ) rounded
Human Remains 3980–4140
Burnt Wood
3980–3870

Material

Contexts

Table 4.2
Category

Center Pit
cremation
N243 E234
Shell Deposit (layered
4.46-4.35m
shell - basal)
UCIAMS-84270
ND1
3640+/-20
ND1
Burnt Wood
N243 E234
Shell Deposit (clam
3890–4070
4.4-4.3m shell
layer)
context
UCIAMS-87903
3685+/-20
3685+/-20
-22.0 Deer Bone
N243 E234
Shell Deposit (layered
3930–4090
4.46-4.35m
shell - basal)
UCIAMS-87904
3730+/-20
3730+/-20
-21.1 Deer Bone
N243 E233 4.4- Shell Deposit (clam
3990–4150
4.3m
layer)
UCIAMS-87905
3690+/-20
3690+/-20
-21.3 Deer Bone
N243 E235 4.4- Shell Deposit (clam
3930–4090
4.36m
layer)
UCIAMS-123543
ND1
3885+/-15
ND1
Mercenaria
N243 E174, 5.2- Shell Deposit (west 3910–4100
5.1m
medial)
UCIAMS-123544
ND1
3960+/-15
ND1
Mercenaria
N243 E174, 5.1- Shell Deposit (west 4010–4220
5m
basal)
UCIAMS-123545
ND1
4000+/-15
ND1
Mercenaria
N242
E230,
4.4Shell Deposit
4080–4270
4.34m
(mounded shell)
UCIAMS-123546
ND1
3710+/-20
ND1
Mercenaria
N239 E229, 4.4- Shell Deposit (interior
3680–3870
4.3m
mound)
UCIAMS-123547
ND1
3945+/-20
ND1
Mercenaria
N272 E200, 5.3- Shell Deposit (north
3990–4200
5.2m
- top)
UCIAMS-123548
ND1
3985+/-15
ND1
Mercenaria
N272 E200, 5.1- Shell Deposit (north 4070–4240
5m
basal)
UCIAMS-123549
ND1
3975+/-20
ND1
Mercenaria
N272 E200, 5.2- Shell Deposit (north 4040–4250
5.1m
medial)
1- UC Irvine does not report unadjusted dates or δ13C as all results have been corrected for isotopic fractionation according to the conventions of
Stuiver and Polach (1977), with d13C values measured on prepared graphite using the AMS spectrometer. These can differ from d13C of the original material, if fractionation occurred during sample graphitization or the AMS measurement, and are therefore not presented.

McQueen Shell Ring (cont.)
Lab no.
14C age b.p. (±
1σ)
MQ-12-12035
3710 ± 15
UCIAMS-84269
ND1

Four more radiometric assays have been labeled as outliers as they are difficult to align with
the rest of the radiographic record, have poor contextual security, or appear to be a laboratory
error. A more detailed account of each sample and the reasons for their rejection are given elsewhere (Sanger and Thomas 2008), so only a very brief description of each will be provided here.
Two samples, one from each ring, returned dates that were significantly older (>1500 years) than
anything else found at either site. The sample from St. Catherines Shell Ring (Beta-229425) was
drawn from an oyster shell found near the base of the shell ring. Two other dates (Beta-231335
and 231335) were drawn from the same context and returned dates much more in line with rest of
the radiometric record from the site. It is unclear whether this ancient date was the result of laboratory error or accurately dated a remarkably old oyster, but it is likely that this date does not reflect the timing of events associated with the ring construction. Likewise, the very old date from
McQueen Shell Ring (Beta-244745) was drawn from a small piece of charcoal found in one of the
interior circular features. Despite several attempts, we were unable to replicate such an old date
and now question whether it reflects the creation of the pit or the construction of the shell arc as
it is more likely that the small piece of charcoal was washed into the pit from another, much more
ancient, deposit that may or may not be anthropogenic.
Finally, two other samples from St. Catherines Shell Ring (Beta-21409 and 229422) have been
removed from further analysis as they both come from poorly understood contexts. The first
(Beta-21409), was the original date showing that the St. Catherines Shell Ring was a Late Archaic site; however, it was recovered from the plow zone so its relation to the rest of the ring is very
much in question. Likewise, the second date (Beta-229422) was recovered while coring and is
thereby difficult to bring into the larger conversation over how the ring was used through time.
St. Catherines Shell Ring
Elsewhere (Sanger and Thomas 2010), I have made an argument that there are a significant
number of deposits found below the shell arc at the St. Catherines Shell Ring, many of which
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have been directly dated, that reflect an occupation predating the rest of the shell ring. Recently,
these dates were reexamined by Douglass Kennett and Brendan Culleton (2012) using Bayesian
statistical analyses. Their analyses are in agreement with my original assertion that the shell arc
was constructed several decades, perhaps a full century, after an earlier use of the site. I provide a
brief overview of both my original interpretation as well as the Bayesian analysis and suggest that
the reader refer to the relevant publications for a more detailed presentation of methods (Kennett
and Culleton 2012; Sanger and Thomas 2010).
Five radiometric assays were drawn from contexts located below the primary shell deposits
(Beta-215821, 215824, 231334, 231335, and 238336) all of which returned dates that fell within a
range of 4830–4080 cal B.P. (2 sigma) (Figure 4.1). These contexts are a mix of shell-filled pits and
highly crushed shell lenses found at the base of the shell arc. Three of the dates are statistically
identical to one another (t=.4848, x2.05=5.99, df=2) and pool to an age estimate of 4500–4210 cal
B.P., while there is both a slightly older (Beta-238336, 4830–4520 cal B.P.) and slightly more recent
date (Beta-231334, 4390-4080 cal B.P.). The oldest date was drawn from a heavily crushed shell
lens at the base of the Minor Shell unit (N771 E819) while the most recent was recovered from the
upper portion of the small pit (Feature 11) found in the trench excavation. Another date (Beta231335) was drawn from the same feature and returned a slightly older date, identical to two
assays drawn from a shell filled pit (Beta-215821) and shell lens (Beta-215824) found at the base of
the shell arc in the northern portion of the ring.
Kennett and Culleton (2012) reviewed these dates and using Bayesian statistics, refined their
date range. Bayesian statistics has recently become more accepted within archaeological research
(e.g. Bayliss 2009) and has proven a powerful tool in refining temporal parameters in contexts
where there are strong stratigraphic controls. Bayesian statistics differs from traditional analysis
in its use of a priori information to impose limitations on datasets (Bayliss and Ramsey 2004).
Within archaeology, the most common a priori information is stratigraphic positioning, which
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Figure 4.1 – Radiometric data, St. Catherines Shell Ring
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is used to impose sequences and boundaries on radiometric data and can have a significant effect
on resultant data ranges. Clearly, influencing analytical results through the use of a priori information can introduce inappropriate factors into chronological interpretations. In an attempt
to counter this possibility, agreement indices (A) are computed to judge how well the Bayesian
model fits available data. Models that do not cross a critical value (often A=60%) suggest that
the model and/or prior assumptions are incorrect and need be rejected. Models that cross this
critical value are considered viable, although one cannot say that they have been proven correct
(Kennett and Culleton 2012: 38).
Using stratigraphic information offered in an earlier publication (Sanger and Thomas 2010),
Kennett and Culleton (2012) created a Bayesian model in which the five early assays already
described were defined as a phase preceding the rest of the shell dates and separated by a distinct
boundary. This model produced an agreement index of 84.6%, well above the traditional critical
value, which suggested “the assumption of all the Prering dates preceding the Ring dates appears
to be a reasonable one, based on the data at hand” (Kennett and Culleton 2012: 46). Based on this
model, Kennett and Culleton (2012: 46) suggest that the early features were created as early as
5050 cal B.P., and were complete by 4400 cal B.P. I find this date range to begin too early as the
oldest date only extends to 4830 cal B.P., while the majority does not extend beyond 4550 cal B.P.,
leading me to conclude that the early features were largely, if not entirely, constructed between
4500-4400 cal B.P.
It is important to note that although they have not been directly dated, a number of postholes,
hearths, shell-filled pits, and thin layers of crushed shell and burned vertebrate remains were
found at the base of the shell arc across the St. Catherines Shell Ring and are likely contemporaneous with these other early features. It is also worth noting that no postholes or living floors
were found within the shell arc deposits, yet there are several small fire pits and other shallow
excavations. As such, it is difficult to say whether the ring was occupied in a different manner
before and during the creation of the shell arc.
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Either way, the early dates drawn from features found under the shell arc can be contrasted
with the 7 dates drawn from the rest of the shell deposits (Figure 4.1). Dates from the shell arc
were drawn from basal deposits (Beta-215822 and 238337), upper portions of the shell deposit
(Beta-215823), and in-between (Beta-21408 and 238327), including two assays drawn from the
bottom and upper portions of the same unit (Beta-229423 and 229424). The northern (Beta21408, 215822, and 215823), eastern (Beta-238337), and western (Beta-229423, 229424, and
238327) portions of the shell arc were all tested. Despite the spatial diversity tested, all seven of
the dates were statistically identical to one another (t=8.49, x2.05=12.6, df=6), suggesting they
were all deposited in a very small amount of time. Unfortunately, the vagaries inherent in radiometric dating make it difficult to confidently state the exact span of this time period. Bayesian
analyses suggest that at most, the shell arc was first deposited around 4400 cal B.P. and completed
around 3700 cal B.P. Alternatively, all of the dates have a significant overlap between 4160 and
4080 cal B.P., which could suggest that the entire deposition occurred in less than a century.
Although stratigraphic positioning and radiometric data shows that the early features predate the shell immediately above them, it is still an open question whether they predate the entire
shell arc. Kennett and Culleton’s Bayesian analysis strengthens this interpretation, yet there is
a significant overlap between the early dates and those found in the shell deposits above them
(compare Beta-238337 and 231334). Although I continue to advocate my prior interpretation that
the St. Catherines Shell Ring was constructed in stages, first as a circular village that was then
covered by the shell arc (Figure 4.2), I acknowledge that the radiometric record only partially
supports this assertion. An alternative interpretation, based on the work of Waring and Larson
(1968; also see Thompson 2006, 2007), which I describe as one of “sequential construction,” could
be offered in which rings begin as isolated refuse piles associated with a group of homes laid out
in a circular pattern. Through time, homes and associated middens are abandoned and new ones
are created along the same circular plan, eventually resulting in a solid “ring” of continuous shell
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deposit (Figure 4.2). As such, domestic features, such as fire pits and postholes, would be contemporaneous with neighboring shell mounds, but not deposits directly on top of them. The current
state of our data makes it difficult to confidently state whether there is a significant temporal

Sequential Construction

Staged Construction
(St. Catherines Shell Ring)

(Waring and Larson 1968, Thompson 2006)

Homes laid out in circular pattern

Homes laid out in circular pattern
with associated middens

A thin mounded arc of shell is deposited
over original homes

New homes built along same circular pattern
with associated middens

Figure after Thompson 2006: 273

Arc is expanded toward interior and exterior

Middens eventually merge to form
continious shell arc and cover homes

Figure 4.2 – Construction models, St. Catherines Shell Ring
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break between these early features and the construction of the shell arc, although this appears to
be the most likely interpretation.
The pits found within the St. Catherines Shell Ring plaza are likely contemporaneous with the
creation of the shell arc and may also overlap with the early features. Five of the assays returned
statistically identical results (t=8.3, x2.05=9.49, df=4) and span the late end of the early features
and the early end of the shell deposition, while the sixth sample (Beta-238328) returned a much
older date (4820–4530 cal B.P.) which overlaps the very early prering date already discussed (Beta238336). We know little about how the plaza features were filled in, so it is difficult to interpret
these dates beyond stating that they reflect a maximum age as they could be drawn from older
pieces of carbonized wood and shell fragments that made their way into the pits while they were
open. As such, it is possible, even likely, that the one older date noted above does not accurately date the construction and infilling of the pit but was rather a redeposited charcoal fragment
washed into the pit at a much later date. In contrast, the tight cluster of five assays strongly suggests that the majority, if not all, of the pits were excavated and infilled during 4350–4150 cal B.P.
McQueen Shell Ring
A significant amount of energy has been devoted to dating the shell arc at McQueen Shell
Ring as thirty assays have been run from shell contexts across the site, including basal, middle,
and upper portions of the deposits. Of these dates, the most difficult to interpret are the original
three radiometric assays drawn from an early excavation unit (Test Pit II). This 1 m square unit
was our initial exploratory unit and was excavated using less precise methods than employed
later across the site. For these reasons, I am somewhat skeptical about the results. The three
dates appear to be in reverse stratigraphic order with the oldest date (Beta-238324) at the top and
the youngest (Beta-238325) at the bottom. Because this unit was backfilled early in our time at
McQueen and was not revisited, we did not perform a detailed stratigraphic analysis and therefore have little to say about why these dates appear to be reversed. It is possible that they accu231

rately reflect a disturbed deposition or are the result of sampling error. Since this is the only case
of reversed chronological ordering found on the site, I lean towards interpreting these results as
sampling error, although I cannot prove this interpretation.
The rest of the shell contexts returned dates that suggest McQueen was rapidly deposited.
Dates from the shell arc have a high level of overlap even between contexts that are stratigraphically distinct from one another (Figure 4.3). For example, stratigraphically the oldest shell deposits uncovered in the Shell Block are the mounded remains found along the interior edge of the
arc (L8). The following deposits, in sequential order, include the buried shell lens (L7), the layer
of whole clams (L3e), and the remaining layered shells (L3d). Although the radiometric record
shows the mounded interior deposit is indeed the oldest, it overlaps significantly with all of the
other deposits whose dates are nearly indistinguishable from one another. Likewise, the oldest
dates from the northern and western portions of the shell arc come from basal contexts, yet these
dates overlap significantly with samples drawn from higher up in the same contexts. In the end,
almost all of the shell deposits returned dates that range between 4350-3770 cal B.P., with few, if
any breaks in time.
The only date from the shell arc that does not appear to follow the overall pattern of rapid
deposition in correct stratigraphic order is a date drawn from the shell/sand mound (L7) found
at the base of the layered shell deposits. Stratigraphically, this mound was deposited immediately after the stripping of topsoil and right before the deposit of whole clam shells (L3e). Likely,
the mound was created through the excavation of a nearby pit (F. 38), that cut through the earlier mounded shell deposits (L8). As such, it is surprising that the shell/sand mound returned a
relatively early date (Beta-251769, 4070-3820 cal B.P.), yet it is well within the overall range of shell
deposition and if the oldest portion of its 2 sigma range is used, it falls immediately before the
youngest portion of the dates immediately above it (UCIAMS-87904, 4150-3990 cal B.P.).
An even more recent date comes from the small shell mound found at the intersection be232
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Figure 4.3 – Radiometric data, McQueen Shell Ring
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tween the shell arc and interior plaza. This mound is stratigraphically the most recent deposit
and the single radiometric assay dates it at 3870-3680 cal B.P. (UCIAMS-123546) making it the
most recent Late Archaic date found at either ring.
Far fewer dates have been run from the interior features at McQueen, yet these dates suggest
that the pits and cremation were created alongside the construction of the shell arc. The single
assay (Beta-244620) drawn from the interior pits returned a date range of 4350–4080 cal B.P.
while the cremation dates to 4140-3950 cal B.P. (MQ12-12035). The date on the cremation was
drawn from a long bone fragment located roughly halfway down the cremation pit immediately adjacent to a copper fragment that will be detailed in a later chapter (Chapter 7). It is worth
noting that the cremation date is nearly identical to many of the dates drawn from the initial
clam layer placed into the depression caused by the topsoil removal. Again, all of the shell dates
are very similar to one another, making precise sequencing in the absence of stratigraphic data
difficult, yet it is likely that the cremation was conducted alongside or immediately before or after
the stripping of topsoil.
Taken together, the dates from McQueen Shell Ring suggest the earliest dated event was the
deposition of small mounds along the interior of the ring edge around 4270-4080 cal B.P. Between 4250-3850 cal B.P., the remainder of the shell arc was constructed in relatively rapid succession along with the numerous pits and the cremation in the ring center. The final activity
related to the Late Archaic presence at McQueen was the deposition of the small mound near the
ring plaza which occurred 3870-3680 cal B.P.
While these dates span almost six centuries, it is likely that actual deposition occurred over a
much smaller amount of time. For example, disregarding the more recent shell mound, the two
sigma range of the remaining dates all overlap between 4080-3980 cal B.P. Even when including
the recent shell mound, the range only expands to 4080-3870 cal B.P. In other words, it is likely
that McQueen Shell Ring was created over a couple of centuries, perhaps even less.

234

Comparing records from two rings and across the Georgia coast
The data presented in this chapter shows the two rings are largely contemporaneous constructions (Figure 4.4). A slightly earlier occupation is evidenced by dates from the early features
at St. Catherines Shell Ring, which may reflect the presence of a settlement prior to the creation
of either ring (Figure 4.5). Shell deposition may have also started slightly earlier at St. Catherines, although the earliest shell dates from McQueen are very similar and suggest both shell arcs
were established near the same time. Based on the depositional data offered in the prior chapter,
shell deposition was initially similar at both shell rings as the earliest deposits at both are small
mounds. Disposal practices shifted at McQueen early in its history however, as shell began to be
layered out in thin, expansive layers placed within a shallow excavated area isomorphic with the
larger shell arc. As both rings grew, numerous circular pits were excavated within their interiors,
including the central pit at McQueen that was used to house cremated human remains. Likewise,
at some point a series of 9-12 pits were placed into the center of the St. Catherines Shell Ring, perhaps at the same time as the burial pit was placed at McQueen. The small interior shell mound at
McQueen is the latest Late Archaic date from either ring and may be evidence that McQueen was
utilized slightly longer than St. Catherines, although I point out that there is a significant amount
of overlap between this and the latest dates at St. Catherines Shell Ring, which suggests simultaneous abandonment.
Placing the rings in a broader landscape reveals interesting temporal correlations with events
happening at other Late Archaic sites, as well as larger environmental shifts. Sapelo Island is directly to the south of St. Catherines Island and lies between it and St. Simons Island (Figure 4.6).
The shell rings on both Sapelo and St. Simons islands have been well studied, offering an opportunity to investigate shifting practices across this mico-region.
The St. Simons Island rings are the oldest in this micro-region as they begin by 5270-5010 cal
B.P. (UM-520 Marrinan 2010: Table 4.1; Calibrated using ΔR from Thomas, Sanger, and Hayes
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Figure 4.4 – Combined radiometric data, St. Catherines Island shell rings
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Figure 4.6 – Radiometric comparison, St. Catherines, Sapelo, and St. Simons islands
2013). Both St. Simons Island rings are abandoned between 4430-4070 cal B.P. (Marrinan 1975;
Sanger 2010). The abandonment of the St. Simons Island rings is roughly concurrent with the establishment of shell deposition at both Sapelo (UGA-15083, 15085, 4250-3900 cal B.P., Thompson
2006) and the St. Catherines Shell Ring (Beta-238337, 4410-4160 cal B.P.).
Elsewhere (Sanger 2010), I posited that the St. Simons shell rings may have been abandoned
because of sea levels rising around 4250 cal B.P (although see Marquardt 2010a). Currently,
the two rings on St. Simons are located less than a meter above modern sea levels, including
one (Cannon’s Point) that is currently overtopped during high tides (Marrinan 1975: 23). Their
placement at lower elevations would have made the St. Simons rings particularly susceptible to
rising sea levels, unlike the rings on both Sapelo and St. Catherines islands, which are located 2-3
m above modern levels (Sanger 2010: 212). As such, it is possible that rising sea levels threatened
shell-ring communities on St. Simons Island and convinced them to cease ring building within
low lying areas. Instead, the tradition of building rings may have shifted north to Sapelo and St.
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Catherines, perhaps through the movement of people, ideas, or both. The early dates at St. Catherines Shell Ring, as well as a contemporaneous date drawn from an early occupation at Sapelo
Island (Thompson 2006: UGA-15081, 4810-4420 cal B.P.) suggests that both islands were inhabited prior to ring construction, which complicates any simple notion of ring builder migration, as
these were not empty landscapes.
Rising sea levels also helped to create the now eroded Guale Island on St. Catherines’ eastern
edge (Bishop 1989; Bishop et al. 2007; Linsey 1993; Linsey et al. 2008; Thomas 2008). This landmass protected the seaward side of the island and fostered a rich estuary in the vicinity of McQueen Shell Ring, which may have prompted its establishment soon thereafter.
High sea levels were not long lasting however. They began to drop after 4250 cal B.P., at
which point stream gradients, wave action, salinity levels, and inflow of nutrients into marshlands would have all began to shift in ways negative to many of the animals ring builders were
accustomed to eating. The latest dates from the Sapelo shell rings are tightly clustered between
3980-3770 cal B.P. (Thompson 2006); nearly indistinguishable from the final dates at both St.
Catherines (4080-3710 cal B.P.) and McQueen shell rings (3870-3690 cal B.P.) and coincide with a
sea level drop of more than 3 m below current levels by 3850 cal B.P (Gayes et al. 1992). Research
suggests that vast portions of the southeastern coastline was at least partially abandoned near the
end of the Archaic as precipitous sea level drops likely destroyed established estuaries and moved
too fast for the establishment of new ones (Thompson and Turck 2009). Some areas appear to
have been spared however, including south Florida, as large coastal shell sites, including shell
rings, suggest the continued presence of estuaries and marshlands for more than a millennia after
the Georgia and South Carolina coasts were depopulated (Russo 2006; Sanger 2010; Schwardon
2010a, 2010b).
Broadly speaking, the St. Catherines Island shell rings are part of a larger narrative of coastal occupation punctuated by periods of dramatic growth and eventual abandonment. The Late
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Archaic presence on the three islands described in this section (Sapelo, St. Simons, and St. Catherines) are perhaps the best studied in the Southeast and offer a glimpse into how people and
ideas moved through time. Comparing the three islands demonstrates the interconnectivity of
shell rings in terms of temporality, morphology, and depositional practices (also see Sanger 2010).
Seven shell rings were established within this micro-region between 5200 and 3700 cal B.P., all
of which are closed circles measuring 55-80 m wide. Additionally, all of the rings occur in either
twins or triplets on their respective islands and all appear to be used for several centuries, perhaps almost a millennium, before being abandoned. Research at the largest Sapelo ring shows
depositional practices changed over time; likely becoming more rapid and intermittent (Thompson and Andrus 2011). Similarly, deposition at the St. Catherines Shell Ring shifts as the earliest
occupation resulted in numerous pits, postholes, and small lenses of shell, but not massive shell
mounding. It was not until the McQueen ring began that both it and the St. Catherines Shell
Ring began being mounded in earnest. Practices shifted again at McQueen however, as mounding was quickly abandoned by ring residents who purposefully destroyed earlier deposits and
began depositing shells in expansive thin layers. Alongside this shift was an excavation of topsoil
across the arc, into which the thin layers were placed, including an initial layer of whole clams
and terrestrial fauna.
It is difficult to correlate these depositional practices with actual human behavior as the temporality data offered so far is quite coarse. In the following section, I offer finer-grained temporal
data as I investigate the seasonality of deposition across both St. Catherines Island shell rings.
Together with radiometric data, seasonality studies help to elucidate the tempo and rhythm of
shell ring use, occupation, and construction (Thompson 2010).
4.3 – Seasonality studies
As the prior discussion has highlighted, radiometric data are useful for placing shell rings in
a broad temporal scale but lack the more fine-grained precision needed to parse out how small240

er scale events relate to one another and together form broader patterns. Likewise, a temporal
focus on radiometric time demands an interpretive scale that is, at best, at the multi-decadal level.
Roughly equivalent to a human generation, the scale of the most advanced radiometric dating
is divorced from the rhythm of life experienced in much smaller increments of time. One way
to begin to get at the human scale of time is through seasonality studies. As noted in an earlier
chapter (Chapter 2), seasonality studies are a critical aspect of shell ring research as they have the
potential to show whether the sites were used year-round or intermittently. The primary method
of determining shell ring seasonality is through the analysis of shellfish (e.g. Thompson and Andrus 2011). I provide data from more than 500 analyzed clams, which when combined with 239
already published samples (Quitmyer and Jones 2012), provide a rich dataset drawn from across
both St. Catherines Island shell rings. Additional data is offered by Nicole Cannorozzi’s (2012,
2014) analyses of oysters and impressed odostomes, Carol Colaninno’s (2010, 2012a, 2012b) analyses of vertebrate seasonality indicators and, to a lesser degree, Donna Ruhl’s (2010, 2015) analysis
of botanical remains.
Together, these analyses show that while some foods were consumed year-round, particularly fish, others were consumed seasonally. Surprisingly, shellfish are one of the foods consumed
during limited portions of the year as nearly every indicator shows mollusks were eaten in the
winter and perhaps early spring. Likewise, botanical remains demonstrate a significant mast
harvest in the fall months. As such, while the rings were occupied throughout the annual cycle,
it is unlikely that population levels were constant as there was an ebb and flow of individuals and
families on a seasonal basis.
Invertebrate seasonality studies: clams
For many aquatic invertebrates, growth rate depends on external conditions, including water
temperature and salinity levels (Quitmyer, Jones, and Andrus 2005). As temperature and salinity
levels are often highly dependent on seasonal climatic variations, zoologists and archaeologists
241

have long used mollusk shells as seasonal proxies (e.g. Shackleton 1969). The most often used
proxy are clams as numerous studies (Andrus and Crowe 2008; Quitmyer, Jones and Arnold
1997) show that Mercenaria mercenaria living in the American Southeast “form a couplet of
opaque and translucent shell growth increments each year” (Quitmyer and Jones 2012: 139). Seasonal growth bands are visible when specimens are cross sectioned, thereby allowing a determination of season of death by assessing the level of opacity at the leading edge of the clam (Figure
4.7). Often, specimens are categorized based on whether the leading edge consists of a translucent band in its early, medial, or terminal stage of growth (T1-T3), or an opaque band in similar
growth stages (O1-O3). Translucent growth occurs when specimens are growing slowly, which in
the Southeast is during the hot summer and early fall months, while opaque growth in during the
animal’s thermal optimum in the late winter and spring (Quitmyer and Jones 2012: 141). While
each growth stage relates to a particular point in the annual cycle, there is a significant level
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Figure 4.7 – Determining season of capture for clams
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of variability that precludes any simple correlation between individual specimens and specific
seasons. Individual specimens vary based on age, micro-habitat, and other poorly understood
factors that act to delay or hasten growth rates (Quitmyer and Jones 2012). As such, combining
samples into larger populations provides more accurate results as they trend toward a shared
seasonal pattern with a smaller number of outliers whose results reflect individuated growth
patterns. To illustrate the seasonal distribution of growth patterns, Quitmyer and Jones (2012:
141) collected and analyzed nearly 200 clams from St. Catherines Island over several annual
cycles and found that opaque shell growth is most prevalent during the late winter and spring, yet
small rates can also be found in summer and fall (Quitmyer and Jones 2012: 141). Growth bands
suggest the probable season of death for individual clams then, but they should not be taken as
definitive statements as small numbers of anomalous readings ought to be expected and interpretations need to depend on robust datasets.
To produce the needed robust dataset, more than 800 clams have been analyzed from the St.
Catherines Island shell rings. Initial analyses included 239 specimens by Quitmyer and Jones
(2012) which have been augmented by an additional 570 specimens, many of which I analyzed
under the tutelage of Quitmyer (see Appendix B). These analyses shows the majority of clams
were harvested near the onset of opaque band deposition (O1) with significant numbers collected
in the midst (O2), or near the end (O3) of opaque growth (Figure 4.8). This can be contrasted
with the near absence of translucent deposition at both rings. As such, many, if not all of the
clams were collected during cold months and therefore reflect a winter/spring occupation.
Clam samples were drawn from nearly every shell context at each ring, all of which returned a
nearly identical distribution of growth bands. In other words, the small numbers of samples with
translucent terminal growth bands are not clustered together in such a way as to suggest a summer or fall clam harvest. Instead, the few translucent specimens are widely distributed and are
almost certainly outliers created by localized conditions.
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Figure 4.8 – Season of capture (clams), St. Catherines Island shell rings
Comparing the samples from the two shell rings with the modern samples collected by Quitmyer and Jones (2012) shows that there are far fewer outliers within the archaeological samples
than expected. For example, while almost a third of Quitmyer and Jones’ (2012: 142) modern
winter and spring samples were growing translucent bands, less than 15% of the shell ring samples were in a T growth range. It is unclear why the shell rings’ samples are far more clustered
than modern samples, although it is possible that climatic or ecological conditions may have been
slightly different during the Archaic. Perhaps seasonal differences in temperature or rainfall were
more extreme thereby creating more distinct seasonal growth patterns.
Alternatively, clams could have been collected during very limited seasonal ranges over multiple years. Although there is always a level of variability within any given population, it is likely
that this variability would decrease if the temporal range of collections was likewise reduced. As
Quitmyer and Jones’s modern results amalgamated multiple collections taken over an entire season, it is likely that their results are more diverse than if their temporal range had been reduced to
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a single month or collection event. Results are further centralized when all of the specimens are
taken from the same micro-habitat as small variations in tidal exchange, freshwater inflow, and a
variety of other factors can create localized conditions that promote or impede growth rates. As
such, highly centralized growth curves may reflect highly targeted clam harvesting, both in terms
of timing and habitat.
Survivorship data from the St. Catherines Island shell rings supports the likelihood that a
limited number of habitats were intensely harvested by ring residents on a regular basis. Age profiles of mollusk populations shift based on the level they are harvested: older individuals are often
larger and therefore preferentially hunted by people. Even when they are not taken purposefully,
a large-scale harvest of a population will result in a reduced age profile as older individuals are
replaced by younger specimens (Quitmyer and Jones 2012: 148). As such, determining the age
profile for a population offers insights into how often and to what extent they were harvested.
Clam age can be determined alongside season of death, as growth bands can be counted, much
like growth rings in a tree. Remarkably, fewer than half of the clams at either ring lived more
than two years and less than 10% made it to age five (Figure 4.9). When compared to modern
clam beds on St. Catherines Island in which the average clam is almost ten years old (Quitmyer and Jones 2012), it is clear that the shell rings are made up of very young clams and therefore
reflect habitats that have been heavily impacted by predation.
The age profile and season of death data show that shell ring residents periodically harvested
the same clam beds intensively and on a seasonal basis. Rather than being a daily activity carried
out by a small population, shellfishing appears to be an affair conducted rarely, perhaps only once
a year, by a much larger community.
Invertebrate seasonality studies: oysters
Seasonality studies carried out on oysters show that it was not just clams that were harvested during the winter months. The use of oysters as seasonal indices is a relatively new field not
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without controversy as oyster growth is affected by a wide range of factors, only some of which
are climatic (Andrus 2012; Keene 2012). As such, zooarchaeologists often use secondary proxies
for determining the season of death for oysters, the most common of which is the morphology
of impressed odostomes (Boonea impressa) (Figure 4.10). Impressed odostromes are small predatory gastropods that attach and feed on oysters and perish alongside their hosts if the oysters
are gathered and consumed by people. Otherwise, impressed odostromes have a life span of
approximately one year as adults spawn and perish in late spring and early summer (Russo 1991;
although see Keene 2012 for critique). Cohorts born in the late spring and early summer increase
in size at roughly the same pace until death, at which point a new cohort of very small individuals is born. Russo (1991) recognized that the size of impressed odostromes could therefore act as
a seasonal proxy as small individuals would reflect a collection season close to spawning, while
increasing sizes would suggest the individual died closer to the end of their natural lifespan. Rus246
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so (1991) conducted his initial studies on St. Catherines Island and found that season of capture
could be separated into six distinct periods as both fall and winter could be divided into early and
late sections. Russo’s research has been further validated by Nicole Cannorozzi (2012) who also
collected modern samples from St. Catherines Island and found distinct seasonal size differences
as specimens consistently increased in size between summer and spring months. Cannorozzi
(2012) applied her findings to more than 300 impressed odostomes drawn from the St. Catherines
Shell Ring. The results of Cannorozzi’s analyses clearly show that the oysters were collected in
the winter and late winter months (Figure 4.11). Cannorozzi’s samples were taken from columns
that spanned basal, medial, and terminal depositions in both the northern and western portions
of the shell arc and therefore speak to the overall season of capture for oysters across the site.
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Figure 4.11 – Season of capture (boonea), St. Catherines Island shell rings
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Vertebrate seasonality studies
Although oysters and clams were collected during the same very limited portions of the
year, Carol Colaninno’s research (2010, 2012a, 2012b) shows that fish were captured year-round.
Colaninno investigated the seasonal usage of each ring through the analysis of hardhead catfish
(Ariopsis felis) and Atlantic croaker (Micropogonias undulates) otoliths. Fish otoliths grow incrementally throughout the year, during which they incorporate the oxygen isotopic equilibrium
found in the ambient water (Hoefs 1997). Using modern samples drawn from St. Catherines Island, Colaninno combined observed salinity levels and water temperature data to model seasonal
changes in stable oxygen isotopes ratios and related those findings to archaeological samples
drawn from the St. Catherines Island shell rings.
In total, Colaninno determined season of capture for 23 otoliths from the St. Catherines
Island rings; the results of which show fishing was conducted year-round (2012a: 92). Specifically, the otoliths drawn from St. Catherines Shell Ring returned 4 fall, 6 spring, 4 summer, and 2
winter returns. Likewise, the results from McQueen Shell Ring included 1 fall, 3 spring, 1 summer, and 2 winter returns. Colaninno suggests that these results reflect a “pattern of year-round
fishing” (2012a: 97), yet also notes that this does not necessarily “mean the entire population associated with each shell ring lived there continuously” (ibid). Indeed, Colaninno ends her analysis by suggesting that “future archaeological research can focus on patterns in the horizontal and
vertical distributions of seasonal deposits within each shell ring” (2012a: 98) and that her data sets
ought to be brought into conversation with other seasonal studies, particularly those carried out
on invertebrate fauna.
Looking broadly at the fish otoliths analyzed by Colaninno, a strong correlation can be found
between season of death and context of deposition (Table 4.3). Spring and winter indices are invariably associated with shell deposits, while summer and fall are more commonly found in sand
deposits or disturbed contexts (Table 4.4). Although not conclusive, this pattern suggests a sim249

Otoliths from St. Catherines Island shell rings
Catalog Number
Otolith Number
Ring
02420216
McQueen1
McQueen
02420227
McQueen2
McQueen
02420047
McQueen3
McQueen
02420187
McQueen4
McQueen
02420261
McQueen5
McQueen
02420057
McQueen6
McQueen
02420100
McQueen7
McQueen
02380115
0115-01
St. Catherines
02380115
0115-02
St. Catherines
02380118
0118-03
St. Catherines
02380118
0118-04
St. Catherines
02380118
0118-05
St. Catherines
02380118
0118-06
St. Catherines
02380122
0122-07
St. Catherines
02380120
0120-08
St. Catherines
02381348
1348-03
St. Catherines
02381373
1373-04
St. Catherines
02381373
1373-05
St. Catherines
02381373
1373-06
St. Catherines
02381373
1373-07
St. Catherines
02381437
1437-08
St. Catherines
02381444
1444-09
St. Catherines
02381444
1444-010
St. Catherines
02381477
1477-011
St. Catherines
02381516
1516-012
St. Catherines
02381554
1554-013
St. Catherines
02380494
0494-014
St. Catherines
02380989
0989-017
St. Catherines
02381037
1037-019
St. Catherines
02380999
0999-021
St. Catherines
02381203
1203-025
St. Catherines
02381886
1886-026
St. Catherines

Season
Summer
Fall
Winter
Spring

St. Catherines Shell Ring
Shell
Non-Shell
1
3
2
2
2
0
6
0

Season
spring
winter
fall
summer
winter
spring
spring
indeterminate
spring
spring
indeterminate
indeterminate
spring
indeterminate
indeterminate
winter
fall
spring
fall
winter
indeterminate
summer
summer
spring
fall
spring
indeterminate
indeterminate
indeterminate
summer
fall
summer

McQueen Shell Ring
Shell
Non-Shell
0
1
0
1
2
0
3
0
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Table 4.3
Context
shell
shell
sand
disturbed
shell
shell
shell
shell
shell
shell
shell
shell
shell
shell
shell
shell
shell
shell
shell
shell
shell
sand
sand
shell
feature/disturbed
shell
shell
shell
shell
sand
sand
shell

Table 4.4
TOTAL
5
5
4
9

ilar rhythm of use at each ring, in which the shell arc grew through shell deposition during the
winter/spring and thin layers of sand during the fall/summer. It is unclear where the sand layers
originate, as they could be windblown, although most are highly organic and therefore were once
stable enough for the development of vegetation. Such development takes months, if not years.
Therefore, the sand layers were either in place on top of the shell arc for significant periods of
time, or were redeposited from other locales. The most likely source of organic sands is the ring
interior as the plazas were likely periodically cleaned and sands were perhaps placed on top of the
shell arc.
Botanical seasonality studies
Even more so than periodic clearing, the most obvious earth moving activities at the St.
Catherines Island shell rings are the excavation of the plaza pits. Detailed analyses are ongoing,
yet field observations, sorting of fine fractions, and preliminary botanical analyses all highlight
the ubiquity of hickory nut and, to lesser degree acorn fragments at both rings, particularly
within plaza pits. Of particular note is Donna Ruhl’s (2010, 2015) analyses of botanical remains
which detail not only the tremendous quantity of hickory and acorn, but also shows that these
resources, particularly hickory, were processed prior to being deposited. Specifically, Ruhl (2010)
found that hickory remains were dominated by interior fragments with a noticeable lack of external husks. Husks are often removed at the point of collection as they are bulky (Sanger 2008).
As such, hickory nuts, and likely acorns, are not naturally occurring, but rather reflect human
collection and processing. The large number of tree nuts within the plaza pits suggests that they
were used for processing and storage, and this perhaps explains the presence of some of the sand
layers on the shell arc. Many of the highly organic sand deposits may be the spoils caused by the
excavation of interior pits during the fall when mast ripens.
In a later chapter (Chapter 6) I quantify the size of the plaza pits and suggest that their remarkable storage capacities is evidence of a relatively large fall occupation at the rings. Even
251

without quantifying the storage pits, the tens of thousands of nut fragments suggests a sizable
occupation during the fall months.
Overview of season of use
Taken together, the various seasonal indicators show the rings were occupied throughout
the year, although not necessarily at an even level during all four seasons (Figure 4.12). The late
winter appears to be a time of high usage as the vast majority, if not entirety, of clams and oysters
found at both rings were collected during this limited period of time. Large numbers of people
were likely present at both rings and were engaged in collecting, consuming, and mounding shell
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Figure 4.12 – Model of seasonal occupations, events, and foods, St. Catherines Island shell rings
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brier (Smilax sp.), would have been available and at their peak season during the late winter.
These may have also been eaten by ring dwellers (Scarry and Hollenbach 2012: 196-197). Fishing
was also conducted during the winter and hunting of deer, turtles, and other vertebrates likely
occurred.
As spring set in, shellfish were collected at a reduced rate, perhaps not at all, although fishing
continued to be an important practice. Other than fishing, and likely the hunting of vertebrate
mammals, such as deer, there is very little evidence of human occupation at the rings during the
later portions of the spring and into the summer months.
Grapes (Vitis sp.), blackberries (Vaccinium sp.), and Elderberries (Sambucus sp.) are all currently available on St. Catherines Island during the summer and were likely consumed by ring
residents as well (Scarry and Hollenbach 2012: 196-197). The small number of summer gathered
fish otoliths located in sand deposits suggests some level of earth moving was occurring at this
time, perhaps including the cleaning of the plaza.
As temperatures decreased a number of plant foods became available. First were the starchy
and oily seeds. Sunflower (Helianthus annuus), amaranth (Amaranthus sp.), and chenopod
(Chenopodium sp.) all ripen in late summer and early fall, while acorn and hickory mature in
mid and later autumn (Scarry and Hollenbach 2012). Hunting deer would have been particularly
good during the fall as they rut during this time of year and are more active and therefore easier
to locate. By the late fall, when mast is at its peak, the rings were likely filled with a large number of people who not only gathered tree nuts, but also excavated pits in the plazas for processing
and storing hickory and acorns. Perhaps these same peoples remained at the rings as the winter
began to set in and shellfish were again harvested and consumed at high numbers.
A critical question is of course what is meant by high and low usage in terms of actual number of individuals present at the rings at any one time? The lack of residential structures complicates this question (a topic I will revisit in a later chapter); yet other archaeologists have made
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population estimates for shell rings that can serve as a baseline for the present study. At the
lowest extreme is Thompson and Moore (n.d.) who use geophysical data to suggest that there were
only five households at Sapelo Ring III. Using an estimate of three people per household, they
suggest Ring III held 15 people and that all together, the three rings on Sapelo had a total population of 81. In contrast, Russo (2004) suggests that houses holding three people each were placed
every 5 m along the shell arc, resulting in a population estimate of 126 for Sapelo Ring I alone and
more than 300 for all three Sapelo rings. Estimates can also be made by comparing shell rings to
similar sized Late Prehistoric villages (Hally 2008), in which case each ring on Sapelo could hold
more than 200 people. All of these estimates are based on people living within structures for significant periods of time. If we instead attempt to consider how many people could fit into a ring
for a short term event, estimates could reach close to a thousand individuals.
Because of the many unknown factors, I hesitate to assign hard numbers to population levels
at the rings. In general, low estimates for St. Catherines and McQueen rings would be between
20 and 50 full time residents at each. A more likely span, in my estimation, is between 40 and 70
individuals which could then soar to several hundred during periods of aggregation.
Off-island comparisons
Looking beyond St. Catherines Island, a similar pattern of winter shellfish consumption and
presumably high levels of occupation can be found on St. Simons Island and in a slightly modified form on Sapelo Island. Quitmyer and Jones (2012: 141; based on Marrinan 1975 and Quitmyer, Hale, and Jones 1985) investigated clam growth curves from Cannon’s Point on St. Simons
and found the assemblage was harvested perhaps a bit earlier in the winter than found at the St.
Catherines Island shell rings, but nonetheless during the same general time period.
Thompson and Andrus (2011) conducted growth band analysis on 620 clams from Rings
II and III in addition to isotopic analysis of almost 60 clams and oysters from all three rings. I
quickly touched on these studies in an earlier chapter; in short, the analyses showed shellfish were
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collected year-round at both of the smaller Sapelo rings (II and III) with a peak intensity between
late spring and summer (Thompson and Andrus 2011: 331). In contrast, the largest ring (Ring I)
contained massive deposits of shellfish that were collected during winter months. Thompson and
Andrus interpret these results as reflecting a year-round residence at the smaller rings and seasonal aggregations at the largest.
The rings on both Sapelo and St. Simons islands also contain significant numbers of hickory
nuts and acorns (Marrinan 2010; Thompson 2006), which demonstrate a fall occupation. Likewise, shell ring residents on Sapelo and St. Simons likely fished year-round as Colaninno (2012a:
92) conducted isotopic analyses on catfish and croaker from the West Ring on St. Simons Island
and found indices from all four seasons (also see Marrinan 2010: 90-92).
Taken together, the seasonality studies from all seven rings on St. Catherines, Sapelo, and St.
Simons suggest a very similar tempo of use, with significant shellfish consumption and human
presence during the winter months, a decreasing population during the spring that likely reaches
its lowest level during the summer before rebounding significantly in the fall. The only exceptions to the pattern are the two small rings on Sapelo, as they appear to be used at the same level
throughout the year. It is important to point out that the three Sapelo rings are within sight of
each other and are perhaps best considered as a single complex rather than three separate sites. If
the Sapelo rings are considered as a whole, then they fall into the same seasonal pattern as found
on St. Catherines and St. Simons islands as population levels are at their height during the coldest
part of the year and alongside the maturation of hickory nuts and acorns, with reduced numbers
during the heat of the summer.
4.4 – Summary and Conclusions
Shell deposits are notoriously difficult to excavate and their depositional sequencing is always
a challenge to interpret (Stein 1992). Within this chapter, I have provided both radiometric and
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seasonality data that helps explain the timing, tempo, and rhythm of occupation at the St. Catherines Island shell rings.
I have shown that the St. Catherines Shell Ring likely began as a circular village the same
shape and size as the current shell arc. It is unclear whether the shell arc was first deposited
alongside these early homes or if the two are distinct phases in occupation. In either case, as
the shell arc grew, numerous pits were placed in the ring plaza. At the same time, the McQueen
Shell Ring was growing on the eastern edge of St. Catherines Island. McQueen began as a series
of mounded deposits, much like those found at St. Catherines Shell Ring. Depositional habits
changed however, as the early mounded deposits at McQueen were partially destroyed and a ring
of topsoil was removed into which thin layers of shell were deposited. The pit in the direct center
of McQueen was excavated and filled with human and animal cremains near the same time that
depositional patterns shifted and the topsoil removal was conducted. Numerous other pits were
also placed within the ring plaza, likely throughout the use history of the McQueen Shell Ring.
Although the two rings are largely contemporaneous, the St. Catherines Shell Ring may have
begun slightly earlier while McQueen may have continued slightly longer. Numerous basal and
distal dates on the shell arcs at both rings are statistically identical, and while resolution makes it
difficult to determine the exact length of occupation at each ring, they likely lasted a few centuries or less. Both the abandonment and establishment of shell rings appear to relate to large scale
environmental changes as an initial rise in sea levels may have driven people out of low-lying
rings, such as those on St. Simons Island, and to instead establish rings on more elevated areas,
including St. Catherines and Sapelo islands. The sea level high stand was short lived however. As
sea levels receded, local estuaries and marshlands suffered. Island peoples would have been challenged to continue their traditional dependence on aquatic resources and appear to have simultaneously abandoned the shell rings on both Sapelo and St. Catherines islands.
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Using seasonal indicators, I demonstrated that the St. Catherines, St. Simons, and Sapelo
rings were occupied year-round; however these occupations are likely punctuated by points of
higher and lower population levels. Mike Russo has made similar arguments within his interpretation of rings as “ceremonial villages” (Russo 1991, 2002, 2004; Russo and Heide 2002; Russo
and Saunders 1999; Saunders 2002). According to Russo, a core body of ring residents lived on
site year-round and intermittently held events that drew together a regional population. Thompson and Andrus’ (2011) research suggests a very similar situation in which full-time residents
resided within smaller shell rings while holding periodic gatherings in larger rings. Much like
Thompson and Andrus (2011), I suggest that periodic gatherings were seasonal in nature as the
fall and winter were points of convergence.
Although considering shell rings as ceremonial villages helps to explain many of their characteristics, it also raises new questions that I address in the remainder of this dissertation. In the
next chapter, I consider a critical question raised at the beginning of the dissertation that is now
brought to light. How are local and regional communities established and maintained during the
Late Archaic and how do the shell rings fit into this larger process? The ebb and flow of people
into the shell rings would appear to suggest a high level of inter-communal mobility. Although
this may be the case, in the following chapter I offer data drawn from pottery to show there were
clear social distinctions between the two St. Catherines Island shell rings as potters at each created distinct wares despite their shared co-presence on the island over several hundred years.
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Chapter 5 – CERAMIC ANALYSES
5.1 – Introduction
Data presented in two prior chapters show the St. Catherines Island shell rings are broadly
similar in terms of temporality, season of use, and overall form, yet were differently constructed.
I offer further evidence for divergent practices in this chapter as I detail the ceramic assemblages
from each ring and investigate the nature by which two villages, located within a half hour’s walk
of one another, could exhibit such different material signatures.
The presence of dual rings on St. Catherines Island is not unique as multiple, often contemporaneous rings are the prevailing pattern along the South Carolina, Mississippi, and Georgia
coasts (Bruseth 1991; Calmes 1967; Heide and Russo 2003; Marrinan 1975; Russo 2006; Saunders
and Russo 2002; Thompson 2006; Thompson and Andrus 2011; Trinkley 1980; Waring and Larson 1968). The presence of contemporaneous and neighboring rings is often thought to relate to
increasing population levels in which original villages are outgrown and new, concurrent residential centers become established (Russo 2004). This theory has the added benefit of explaining
why multiple rings do not occur in much of Florida as the U-shape common to this region allows
for growth through the elongation of the midden – flexibility not available for circular middens
whose size and shape are determined early in their histories.
Alternatively, different rings may perform different functions, just as the Sapelo rings are
thought to be a mixture of ceremonial gathering points and residential centers (Thompson and
Andrus 2011; Thompson 2006, 2007). In this model, all rings begin as villages, but some gain a
level of prestige and become “monumentalized” through periodic feasts and festivals.
I offer a third possibility within this chapter as I posit that differences between the St. Catherines Island shell rings are the result of distinct communities at each. This interpretation is
based on a series of analyses that reveal divergent patterns of using, decorating, and constructing
pottery at each ring. The co-presence of distinct communities on St. Catherines Island is import258

ant as it speaks to the emergence of larger societal bodies during the Late Archaic. At the time
that the St. Catherines Island shell rings were built, a novel sociopolitical entity known as the St.
Simons culture emerged and is thought to displace original Stallings peoples (Sassaman 1993,
2010). The St. Catherines Island shell rings are at the epicenter, both temporally and spatially, of
the newly emergent St. Simons culture and, I argue, highlight the messy and contingent nature of
ethnogenesis as each of the rings is inhabited by Stallings or St. Simons peoples. As some of the
earliest evidence of a distinct St. Simons people living alongside some of the last coastal Stallings
peoples, the St. Catherines Island shell rings suggest that dramatic social upheavals occurred at,
and likely through, shell rings and that the transformation of the coastal landscape occurred in a
piecemeal fashion, likely with numerous points of encounter between diverse peoples.
My interpretations hinge on the feasibility of defining social bodies through the analysis of
material culture, as St. Simons and Stallings cultures are defined based on their different use
and production of pottery. Over the last four decades, archaeologists have become increasingly
wary of equating objects to people as a wealth of studies demonstrate the ways in which artisans
often form objects for social, political, economic, or ideological reasons that have little to do with
communal affiliation (e.g. Hodder 1979, 1982). Arising out of these critiques, a body of studies
has investigated how artisan communities are best defined not by obvious “stylistic” markers,
but rather by micro-techniques that are both difficult to discern and copy without an intimate
knowledge of how the object was produced. I begin this chapter by reviewing these studies as
they frame my analyses, particular those within the “Communities of Practice” literature (CoP).
Influenced by chaines operatoires, practice theory, and notions of situated learning and embodied enskilment, I suggest that CoP has revitalized the study of micro-techniques and small-scale
communality, offering important methods for defining communal affinity through the analyses
of material objects.
While my research includes more traditional studies of decorative application and vessel use,
the novelty of my approach is in my use of radiographic imaging to determine how Late Archaic
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vessels were formed. Combining experimental studies with the study of archaeological materials, I use radiography to reveal otherwise invisible micro-morphological details that vary based
on manufacturing techniques. Radiography provides an unprecedented capacity to trace the
presence of past potting communities and shows that formation techniques are highly patterned
between the St. Catherines Island shell rings. Together with the analysis of use-wear, vessel form,
and decorative techniques, I investigate a collection of more than 55,000 sherds that collectively
reveal that the two St. Catherines Island shell rings were occupied by different social groups. This
pattern, I suggest, serves as a microcosm of larger societal shifts occurring across the Southeast.
5.2 – Variability in form and relation to social boundaries
A robust body of literature surrounds the study of how people organize themselves into
social groups and how these groups can be seen through the study of objects. A critical juncture
in studies occurred during the 1970s and 1980s when archaeologists and anthropologists engaged
in a sustained and often contentious debate over how objects reflect communal affinity and allegiances (Dietler and Herbich 1989; Hodder 1979, 1982; Sackett 1977, 1985; Weissner 1983, 1990;
Wobst 1977). At the heart of the resultant “style wars” was the extent to which variability in form
was influenced by social and cultural forces and whether this influence occurred in patterned and
predictable ways.
James Sackett (1977, 1990) offered a particularly cogent refinement of “style” by dividing it between iconological style, a manner of purposeful signification, and isochrestic variation, a largely
unconscious and habitual manner of making objects. Because iconological style is actively and
consciously deployed it does not necessarily correlate with social boundaries as it can be emulated or rejected based on individual decisions. For example, a weaver may choose to use a color
combination to signify his affinity to a particular social group, or he may do so in order to market
his goods to that population. As such, according to Sackett, iconological style is useful in tracing
out how past peoples purposefully expressed information about themselves and the objects they
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produced, but it is less useful in determining whether past artisans formed a shared community. In contrast, isochrestic variation is based on practices that are learned from one’s family and
neighbors and is typically deployed with little reflexivity. For instance, weavers have particular
ways of crossing and tying thread that they learn from other weavers and eventually employ
automatically (Minar 1999, 2001). Based on a lifetime of experiences in which cultural norms
are consistently and relentlessly brought to bear, individuals often adopt manners of action more
like their neighbors than people from further afield. As such, to the extent that these actions have
material correlates, past communities can become archaeologically visible.
Sackett’s research parallels the work of French anthropologists and archaeologists also working in the 1970s and 1980s who were transforming Marcell Mauss’s techniques du corps (techniques of the body) into technique et culture. These researchers suggested that just as all human
actions and gestures are grounded in a human body that is both biologically and socially constituted (Mauss 1935), so too are objects created by people (Lemonnier 1986, 1992; Leroi-Gourhan
1993; Schlanger 1991). Technological choices were reframed as less about expediency or functionality – although these factors remained important – and instead came to be based on decision
making inculcated through social norms. As Lemonnier wrote, technological choices are simply
“different ways of doing the same thing” (1993: 17) that are embedded within other operational
choices to form a rich web of mutually dependent phenomena. Much like Sackett, those promoting technique et culture suggested social norms were often deeply engrained within individuals
to the point that there were correct and incorrect manners of doing actions that had little, if
anything, to do with efficacy. While they did not focus on discursiveness as a decisive factor to
the same extent as Sackett, the creation of habit and its ability to create self-regulating members
of society were extremely important factors in the study of technique et culture, as they were for
Bourdieu’s (1990) notions of the habitus within the parallel development of practice theory.
A focus on technological choice has grown from its origin in France and has become an
important aspect of archaeological research in many parts of the globe, including North Ameri261

ca. Comprised of behavioral archaeologists (Schiffer and Skibo 1987, 1997; Schiffer 1992), those
employing the French chaines operatoires study of technology (Leroi-Gourhan 1993; Lemonnier
1992; van der Leeuw 1993), and a growing group that mix the two (Chilton 1998; Gosselain 1998),
a wide range of archaeologists suggest that every characteristic of an object is socially and historically embedded within a larger network of material engagements that are as dependent on economic, ideological, and cultural factors as any functional or self-identification criteria (Sillar and
Tite 2000).
Many archaeologists have also incorporated Bourdieu’s theory of practice to the study of
technological choice and relation to communal affiliation (Canuoto and Yeager 2000; Dietler
and Herbich 1998; Hegmon 1998; Hegmon and Kulow 2005; Stark 1998, 1999; Varien and Potter 2008). The focus on practice and its impact on archaeological definitions of community are
perhaps best described by Canuto and Yaeger (2000) whose edited volume, The Archaeology of
Communities, was heavily influenced by Bourdieu’s writings. “The community, at its core, relies
on mutual interaction for its continued existence” and they continue by noting that a practice
based “perspective focuses our attention squarely on the relationships between the interactions
that occur in a given space and the sense of shared identity that both fosters and is fostered by
these interactions” (Canuto and Yaeger 2000: 6-7).
Researchers relying on a practice-based approach often focus on the concept of habitus and
its relation to the manufacture of objects, particularly in terms of how techniques are often
based on tacit, rather than explicit decision making. Bourdieu defines habitus as knowledge that
“go[es] without saying” for particular groups, and “systems of durable, transposable dispositions,
structured structures predisposed to function as structuring structures” (1990: 66-67). As such,
archaeologists and anthropologists have investigated “micro-styles” based on minor differences in
technique that are thought to be unconscious habits shared by a community of artisans (Chilton
1998; Dietler and Herbich 1989; Gosselain 1992; Pfaffenberger 1992; Sterner 1989). It is tempting
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to suggest that habitus is simply another way to describe Sackett’s isochrestic variation; both are
based on the non-discursive application of societal norms. A practice-based approach, however,
is historic rather than categorical and it directs us to consider how particular techniques and actions become normative over time. The addition of practice-theory is therefore useful as it offers
impetus to consider the ways in which normative actions are not simply employed, as is the focus
of most technological studies, but also how norms are created through the complicated interaction of agency, memory, power, and bodily performance.
The adoption of a practice-based approach to technological choice thereby demands a focus on how knowledge and skills are created and embodied. As such, there is a renewed interest in investigating learning contexts and their larger effect not only on object creation
but on the creation of communities as a whole. This renewed interest is best reflected in the
growing body of research known as the “communities of practice” (CoP) literature. CoP is a
growing field of inquiry that I have no intention in reviewing in detail. Suffice to say, I find CoP
to be useful insofar as it directs our attention toward learning contexts and the manner in which
interactions with objects and acquisitions of skills are not separate from “culture.” These are
not a particular aspect of life engaged during specific times, but rather are foundational to the
creation of social beings and the worlds they inhabit. Much like Ingold’s focus on dwelling, CoP
suggests that individuals are formed through their interaction with the world and that critical
cultural norms, manners of actions, and social behaviors are formed, inculcated, and internalized
within micro-communities. Micro-communities are often defined based on a shared engagement
with and crafting of the material things. Just as Ingold argues that hunting for one’s livelihood
with traditional weapons entails a particular type of encounter with animals and the landscape,
thereby forming an ontological world based on trust and sharing, so too do Jean Lave and Elliot
Wenger (1991) suggest that engagement with particular objects and materials creates a community of people with a shared set of skills, goals, and processes.
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The nuances of CoP require more time to develop and space to explore than I am willing to
offer in this chapter, but it is important to point out that proponents argue learning is a critical
aspect of human existence, engaged in a wide range of circumstances and throughout one’s life.
Material learnings acts to create a particular social being who is an amalgamation of different
communities, each of which is partially defined by the objects it engages. In gross terms, we can
speak of communities of plumbers, weavers, Xbox gamers, and cigar aficionados who may not
know one another but nonetheless have a similar engagement with the world that acts to form
their own worldview. On a more refined scale, we can speak of skateboarding cliques or painting
clubs as a particular form of community created through a shared bodily encounter in which
individuals likewise engaged with a similar material world. On yet a more refined scale, we can
speak of school cohorts, basketball teams, and particular guilds as forming relatively tight communities defined not only by shared encounter with the material world, but also a similar set of
instances of learning garnered from more experienced individuals, who themselves also learned
from earlier experts in the field.
I am primarily interested in the more refined conception of CoP, defined as a history of
skilled individuals sharing their abilities with succeeding generations of novices, who themselves
often become the teachers of later generations. At this scale of CoP, it is important to consider the
ways in which novices are increasingly brought into the realm of experienced practioners. Lave
and Wegner attempt to capture the socially active nature of learning through the introduction
of a new term—legitimate peripheral participation (LPP). Defining this term, Lave and Wegner write, “by this we mean to draw attention to the point that learners inevitably participate in
communities of practitioners and that the mastery of knowledge and skill requires newcomers to
move toward full participation in the sociocultural practices of a community” (1991: 29).
Focusing on LPP opens the possibility of learning taking place outside of normative contexts (i.e. the classroom or parent-child relations) and instead as an aspect of a wide-range
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of everyday activities. At the edge of the project, novice individuals attend not only to their
tasks and gain in skill through these activities, but also to the activities being enacted by other
more knowledgeable individuals. As their capabilities increase, individuals are brought closer
to the “core” of the project and are given further responsibilities and projects that act to expand
their abilities until they are fully engaged and on their way to being a skilled practitioner. The
development of skills is not based on the transfer of representational knowledge (knowledge
encoded in symbolic form), but rather through active participation and the education of attention
(Ingold 2000). Learning becomes as much about adopting the correct posture, rhythm of movement, and balance of force, as about understanding the stated goal of the project. The transfer
of enskilment is therefore when “each generation contributes to the next not by handing on a
corpus of representations, or information in the strict sense, but rather by introducing novices
into contexts that afford selected opportunities for perception and action, and by providing the
scaffolding that enables them to make use of these affordances” (Ingold 2000: 354). As skills
are honed, attention towards them becomes less important and the activities become automatic.
Ingold describes the shift from novice to skilled individual in terms of how one uses a map. “The
novice becomes skilled not through the acquisition of rules and representations, but at the point
where he or she is able to dispense with them. They are like the map of an unfamiliar territory,
which can be discarded once you have learned to attend to the features of the landscape, and can
place yourself in relation to them. The map can be a help in beginning to know the country, but
the aim is to learn the country, not the map” (Ingold 2000: 415).
Wegner suggests that a history of shared learning produces an opportunity to create “an informal and dynamic social structure among the participants” (2010: 180). The process of learning
and the creation of communities of practice necessarily creates social boundaries “not because
participants are trying to exclude others (though this can be the case) but because sharing a history of learning ends up distinguishing those who were involved from those who were not” (Wegn265

er 2010: 182-83). As long as the practices that form this social structure persist, one can delineate
the group as a community of practice (CoP).
Investigating, delineating, and interpreting communities of practice is therefore a central
research avenue for Lave, Wegner, and those following their lead, as these communities are the
locus not only for learning, but also for the socialization of individuals and the creation of society
as a whole. Skill acquisition, originally described as a transfer of information, is instead reframed
as a point at which social cohesiveness is created, as individuals define themselves based on their
ability to affect and interact with the material world. Importantly, it is at the point of learning in
which social norms are regenerated as novices learn from more experienced individuals. These
norms can of course be refashioned, challenged, or rejected as they do not exist as an ideational concept disconnected from the experiential world, but are instead dependent on replication
through the actions of individuals.
CoP has also been adopted by many archaeologists who are often drawn to the notion that
objects are not simply reflective of past communities, but are active engagements through which
social groups were formed. Most archaeologists engaged with CoP attempt to define past groups
by tracing the spatial and temporal distribution of particular artifactual attributes. These attributes are often difficult to see in the finished object and are based on rote or habitual actions that
are deployed with little reflexivity. A particularly successful example can be seen in the work of
C. Jill Minar (1999, 2001) who investigated the prevalence of different methods of twisting cordage throughout the Southeast during Woodland and Mississippian periods. Minar found that
twist techniques were patterned in distinct ways with areas exhibiting the use of only a single
technique (2001: 385). Using data drawn from modern spinners, learning theorists, and ethnographic research, Minar argued that many twisting techniques were first acquired by novices
emulating more experienced individuals. These techniques became rote automated motor-skills
once they were mastered. Once reaching this stage, twisting was hardly ever thought about
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and rarely, if ever, changed through an individual’s lifetime. Over time, particular methods of
twisting could dominate a given community of practitioners if novices all learned from a single
teacher or group of practitioners who used the same technique. While techniques could coalesce
within particular learning communities, their prevalence in other groups would not be affected.
The distribution of particular techniques could therefore suggest the presence of distinct communities that may relate to ethnicity, language groups, or other more traditional notions of communal affinity.
Minar’s research was particularly successful because it relied on artifactual attributes that
were both difficult to discern in the final product and based on repetitive and automated actions.
As such, they were unlikely to be emulated by individuals from outside of the community, while
also being long-lived and occasionally dominant within a single group. Archaeologists have attempted to find similar attributes in other artifact classes, particularly pottery. Successful studies
include work done by Andrew Roddick (2009) who investigated paste and temper composition,
micro-variables in morphology, and use wear to identify the presence of both communities of
production and communities of consumption, tied together through the pottery they made and
used. Roddick’s study highlights the benefits of looking at multiple attributes to find larger patterns, and how those patterns often suggest multiple scales and types of communities in the past.
By applying these different datasets, Roddick was able to define a “micro-style” (388) that tied
together three Late Formative sites in the Southern Titicaca Basin and represented a single community of practice within the region.
Perhaps the most pertinent example of CoP to this research is Sassaman and Rudolphi’s
(2001) research into the presence of communities in southeastern riverine regions during the Late
Archaic. Sassaman and Rudolphi investigated pottery from three locales in interior Georgia,
and based on multiple attributes, including wall thickness, temper characteristics, and decorative
application, suggested that there were “multiple, overlapping fields of conformity and divergence”
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(2001: 415). Specifically, “a repertoire of punctation designs unifies all three riverine locales, but
with marked individual variation. Technological attributes vary widely, with potters in each
locale differentially adopting innovations in paste and vessel wall construction. Irrespective of
innovation, pots in all riverine locales continued to be used in the traditional fashion of indirect-heat cooking. These patterns suggest that actions involving pottery were distributed across
at least three communities of practice: one each for pottery manufacture, surface decoration,
and use” (2001: 415-416). Sassaman and Rudolphi’s approach exemplifies a strength of the CoP
approach in that, at its best, it does not consider objects as indices of a single community of artisans, but instead can tease out multiple micro-communities within the larger field of manufacturers.
In the remainder of the chapter, I investigate a variety of attributes found on Late Archaic
pottery, with particular interest in how vessels were formed. Formation techniques are, of course,
foundational to the creation of vessels, but they do not result in visible differences in the finished
product. In the following section, I outline the current state of research before providing my own
analyses.
5.3 – Social boundaries and pottery use, decoration, and formation
The American Southeast is home to the oldest pottery traditions north of Mexico. Communities living in Georgia began fashioning vessels more than 5000 years ago (Stoltman 1966). I have
already offered a review of the vast literature surrounding Archaic pottery making (Chapter 2),
so here I offer only a brief recap of how pots were used, decorated, and formed during this period
and how these different characteristics suggest the presence of distinct past communities. I focus
on the time period around 4200 cal B.P., when the St. Catherines Island shell rings were established (Figure 5.1).
In terms of use, the traditional understanding of pottery within the American Southeast is as
a cooking technology that allowed novel and possibly more effective methods of preparing foods
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Figure 5.1 – Distribution of Late Archaic pottery types
(Goodyear 1988). As already noted, there are two methods of using pottery for cooking – direct
and indirect heating – which were adopted at different rates throughout the Southeast in ways
that suggest the presence of social boundaries between groups. Indirect heat cooking entails
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the placement of hot boiling stones or baked clay objects (BCOs) into a water-filled vessel to boil
foods. Indirect heat cooking predates the adoption of pottery as it was originally conducted using
water-tight hides, pits, or other vessels. Indirect heat cooking techniques using pottery were
originally widespread, but after 4200 cal B.P. became more limited to interior portions of Georgia
and South Carolina (Sassaman 1993). In their place, direct heat techniques, became more popular along the Georgia and South Carolina coastlines. Sassaman (1993) suggests that the division
in cooking techniques between interior and coastal peoples reflects a distinct cultural boundary.
Each region, in his model, had begun to coalesce and form larger social bodies that were somewhat antagonistic, or at least cautious, of one another.
Further to the south in Florida, it is unclear how, or if, pottery was used to cook foods. Very
few early pots show signs of being used directly over a fire and indirect heating elements (i.e.
BCOs, fire cracked rocks, soapstone) are rarely found. As such, it is likely that pots were being
used to store, display, or hold foods, but not necessarily in their preparation (Saunders 2004).
Alternatively, pots may have been placed over low embers or used in another method of cooking
that did not leave behind clear signs of use. In either case, early pottery producers in Florida do
not appear to use their vessels in the same manner as interior or coastal peoples in Georgia and
South Carolina, who also used pots in divergent manners from each other.
The different methods of pottery use relate to the distribution of decorative traditions, particularly after 4200 cal B.P. when localized “types” become increasing distinct. Originally, according to Sassaman (2004), a single potting type, termed Stallings, was found in both interior and
coastal portions of Georgia and perhaps South Carolina. This pottery was rarely embellished and
was largely used to cook foods using indirect heat methods (DePratter 1979). As pottery spread
into Florida, a regional tradition emerged, known as Orange, in which pots were decorated using
thin incisions, often placed in parallel lines, or less frequently in complicated geometric patterns
(Bullen 1955, 1972). After several hundred years, a new type, known as St. Simons, emerged
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along the Georgia coast and largely displaced the original Stallings wares, which became limited
to the interior portions of Georgia and South Carolina. Stallings wares were increasingly decorated after their original establishment and by the time St. Simons wares appeared on the coast,
Stallings wares were embellished using bold punctations organized into single or multiple lines
that parallel the vessel rim. In contrast, St. Simons wares appear to merge Orange and Stallings
decorative traditions, including both punctations and incised lines, often used in conjunction
with one another to produce overlapping elements (Sassaman 1993, 2004). Pottery use also
shifted with the emergence of the St. Simons tradition. The St. Simons peoples whole-heartedly
adopted direct heat cooking techniques, while Stallings peoples continued to use indirect heat
methods. Around this same time, a fourth tradition, Thom’s Creek, appeared in coastal and
some portions of interior South Carolina. Thom’s Creek is stylistically similar to Stallings in that
it also used bold punctations, but it can be defined through the use of sand as a tempering agent
in contrast to vegetal fibers used in all of the other pottery types (Stoltman 1974; Trinkley 1980a,
1980b).
Although a rich body of studies provides a wealth of information about how pots were used
and decorated during the Late Archaic, far less research has gone into determining how they
were formed. The lack of significant research into vessel formation is unfortunate as a number of
studies show that Late Archaic vessels were formed in a variety of ways that pattern temporally,
spatially, culturally, and/or functionally (Bullen 1955, 1972; Calmes 1967; DePratter 1976, 1979;
Edwards 1965; Ferguson 1951; Griffin 1943; Milanich and Fairbanks 1980; Milanich 1994; Mitchell 1993; Sassaman 1993, 2004; Saunders 2004; Trinkley 1980, 1983, 1986; Waring 1968b). Originally, archaeologists noted strange break patterns and internal structures within Late Archaic
pottery that did were different than the characteristic “coil-break” fracturing found in later
pottery types (Calmes 1967). Late Archaic sherds often had laminated or layered cross sections,
broke at right angles, and had a variety of other characteristics that suggested they were formed
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using non-coiling techniques (Bullen 1972; DePratter 1976, 1979; Saunders 2004; Trinkley 1980,
1983), although coiling may be represented in some regions (Ferguson 1951: 17; Mitchell 1993;
Trinkley 1980). Late Archaic vessels are unique in their formational diversity as later Woodland
and Mississippian pots are all coil-built (Sassaman 1993). Researchers have attempted to use
thin-sectioning, directionality of surface aplastics, and characterization of break patterning to
determine formation techniques – with mixed results (Fullen 2005, 2013; Trinkley 1986).
Far more successful are a few studies using radiographic imaging to determine how Late
Archaic vessels were formed. Michael Trinkley (1986) was an early pioneer in the use of radiography to determine vessel formation as he investigated 23 Late Archaic sherds and 3 later wares
recovered from Fish Haul (38BU805), a site located on Hilton Head Island, roughly 50 km north
of St. Catherines Island. Trinkley offers few details, describing his research as preliminary, but
he suggests that radiographic imaging was useful in determining the internal structure of sherds,
particularly the orientation of tempering agents, which reflect the ways vessels were formed.
Since Trinkley, radiography has rarely been used to study Late Archaic pottery (e.g. Beck et al.
2002; Endonino 2000), despite its potential.
In the following section I provide the most comprehensive use of radiography on Late Archaic
pottery to date. I then relate these findings to technofunctional and decorative attributes as these
characteristics relate to the presence of distinct social groups during the Late Archaic, particularly after 4200 cal B.P.
5.4 – Construction analyses
Ethnographic research has shown that there are a limited number of techniques used to form
pottery vessels around the world (Rye 1981). Techniques can be divided into primary forming
methods, which produce the overall form of the vessel, and secondary techniques, which refine
its shape and surface (Rye 1981; Rice 1987). Primary forming methods include coiling, molding,
slab-building, and pinch potting, each of which are foundational for novice potters and are often
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the first skills taught. Primary forming methods are often based on apprenticeship, rote learning,
and imitation of one’s neighbors, which leads to habits and actions that are both deployed with
little reflexivity and socially and spatially centered on a network of individuals (Arnold 1981;
Gosselain 1998; Klein 2003; Plog 1980; Sackett 1982). Because of its low-visibility in the final
product and uncritical application, primary vessel formation techniques are relatively resistant
to change and often accurately reflect community affiliation (Arnold 1988; Dietler and Herbich
1994; Dobres 2000; Foster 1965; Gosselain 1998; Leroi-Gourhan 1993; Minar and Crown 2001;
Minar 2001).
As already noted, Late Archaic vessels were constructed in a variety of ways (Bullen 1972;
Calmes 1967; DePratter 1976, 1979b; Edwards 1965; Ferguson 1951; Griffin 1943; Mitchell 1993;
Sassaman 1993, 2004; Saunders 2004; Trinkley 1980, 1983; Waring 1968b), many of which are visible using radiographic imaging (Beck et al. 2002; Endonino 2000; Trinkley 1980). Radiography
has a rich history of use in archaeology, including the analysis of ceramics, yet it was not until
the work of Van Beek (1969) and Rye (1977, 1981) that radiographic imaging began to be applied
in a systematic fashion to determine vessel formation techniques. This early research, as well as
numerous studies conducted since, show that the directionality, regularity, shape, and boundedness of voids and temper are heavily influenced by potting techniques and that structural “fingerprints” can be defined and linked to particular formational methods (Berg 2008; Braun 1982;
Carmichael 1986; Carr 1990; Ellingson et al. 1988; Foster 1983; Glanzman 1983; Glanzman and
Fleming 1986; Henrickson 1991; Vandiver 1987, 1988; Vandiver et al. 1991; Vandiver and Tumosa
1995). Specifically, radiography reveals the “preferred orientation” (Rye 1977) of aplastics, which
suggests the direction of force used to form the vessel. Additionally, points at which pieces of clay
are merged together are often visible as “join lines” and offer clues as to how vessels were manufactured (Carr 1990).
Results drawn from my own radiographic imaging of Late Archaic pottery (Sanger et. al 2012)
show that the vegetative fibers used to temper St. Simons, Stallings, and Orange wares burn off
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during the firing process, leaving behind highly visible voids, yet much of the imagery did not
match the “fingerprints” associated with known potting techniques. Three interrelated patterns
stood out from this earlier analysis as they were difficult to relate to the existing literature on
potting. The first were the numerous examples of sherds constructed out of thin vertical layers (Figure 5.2). While most sherds consisted of two or three, others appeared to have as many
as six layers. The second pattern is a subset of the first and includes a small number of sherds
constructed out of vertical layers of clay interspersed by thin lenses of fibers. Rather than being
mixed together, as found in all other samples, fibers were almost entirely limited to these thin
lenses. Finally, the third pattern is a subset of the second and is limited to only a couple of examples in which fibers are again limited to thin lenses. Instead of being randomly oriented, as was
the norm in other samples, each lens of temper consisted of fibers running parallel to one another, resulting in a highly structured web of voids (Figure 5.3).
Ethnographic and experimental potting studies did not detail any methods that would result
in these internal structures, likely because there are very few examples of potters using fiber as
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Figure 5.2 – Radiographic images of “layered” pottery sherds
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Figure 5.3 – Radiographic images of “lattice-like” pottery sherd
temper (Bollong et al. 1993; Mihara et al. 2004), and none in which forming techniques are adequately described. This presents a challenge for the study of fiber tempered pottery as the addition of long pieces of vegetal matter has a dramatic effect on the usability of clay. Fibers become
intertwined, clump together, and otherwise have the potential to complicate the creation of vessels. At the same time, fibers also provide tensile strength to clays that may allow novel methods
of manufacture not possible using other tempers. As such, it is likely that fiber tempered vessels
are constructed in manners different than when using more conventional materials.
The disjuncture between my earlier radiographic findings and published accounts of ceramic
manufacture, and the likelihood that unique techniques were utilized to create fiber tempered
vessels, prompted my own experimental research into constructing fiber-tempered vessels. I constructed vessels using methods described in the both the ethnographic literature as well as novel
techniques influenced by the results found in my pilot radiographic analysis. I offer an overview
of these manufacturing techniques in the following section.
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Experimental research: Coil-built pots
Coiling is the best documented formation technique in the ethnographic and radiographic
literature (e.g. Berg 2008; Carr 1990; Gosselain 1992; Kahl and Ramminger 2012; Rye 1977, 1981).
Coil-building consists of melded together clay and temper into a solid roll that is then placed
around the circumference of the vessel until the appropriate height is reached (Rye 1981: 67).
Radiographic analysis shows that as the potter forms coils they cause a realignment of tempering
agents, voids, and the ceramic fabric so that structural elements are generally oriented parallel to
the direction of the coil while also rotating around its central axis. Coil-building has several variants as potters can place coils consecutively on top of one another, also known as ring-building
(Gibson and Woods 1990: 36), or as a continuous piece that wraps beyond a single circumference.
In either case, the contact point between coils is often visible within radiographic imaging as a
reduction in attenuation and is a tell-tale indicator of coil-building. Additionally, the join point
between coils is visible as a discontinuity in tempering agents and ceramic fabric, as they often do
not cross join lines. The particular method of joining coils together is also visible in radiographic
imaging and includes flat, diagonal, and tongue-and-groove techniques (Gibson and Woods 1990:
36-37).
I constructed four coil-built pots using clays and Spanish moss gathered from St. Catherines
Island. Additionally, Steven Fullen and Kelli Ostrom at the Louisiana State University Museum
of Natural Science, had previously manufactured several pots using fiber-tempering that they lent
to this project, one of which was coil-built. All of these coil-built vessels were formed by rolling
clay and fiber together until they formed long “ropes.” The pot built by Fullen and Ostrom, as
well as two of my experimental vessels, were then constructed by placing ropes in a concentric
circle until final vessel height was reached. The other two coil-built pots were formed by creating
separate “rings” that were placed on top of one another. Finally, a single test tile was manufactured using a 25 cm long clay and fiber rope. All of the vessels survived firing in an open fire,
while the test tiles were heated in a conventional kiln and likewise survived.
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Experimental research: Slab-built pots
A second vessel formation technique found in the ethnographic and experimental literature is slab building (Carr 1990; Vandiver 1987). Slab-built pots are created by first flattening
lumps of clay and temper into sheets. Generally, clay and temper are placed onto a flat surface
and pushed down and rolled out from their centers. As sheets are flattened, internal structures
become aligned to the direction of force. Often there is a central point from which internal
structures radiate, although as sheets are folded during the flattening process central radiations
can become mixed. After several sheets are formed, they are merged together along their edges
to create a vessel. Merge points can be joined in a variety of ways, including the methods used to
join coils already described. Unlike join lines found in coil-built pots, which run parallel to the
rim, joins in slab-built pots are often perpendicular to the rim.
The second pot created by Fullen and Ostrom was built using a slab technique in which clay
and fiber were mixed, formed into single layered sheets, which were joined along their edges. At
several points the walls of the slab-built pot became unsteady because it had become too thin, at
which point the sheet was doubled over and flattened to an appropriate thickness (Fullen 2012;
Saunders 2004).
I also created 10 pots and 12 test tiles using slab techniques and local materials. All of the
pots were fired in an open pit, while the tiles were heated in a modern kiln. The reason why so
much energy was invested in creating slab-built pots is that the thin-layered sherds encountered
in my pilot project could have feasibly been constructed using slab-building methods. Slab-built
vessels were created using several different techniques with mixed results. The more successful
replications include three techniques that I have categorized as homogenous, dual-fold, and trifold.
Homogenous samples include two pots and three test tiles created by mixing clay and fiber
into a ball that was flattened by hand. Flattening was done by pressing down on the clay ball and
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periodically rotating and pushing out from the center. Flattening continued until the clay was
roughly 10-15 mm thick, at which point it was allowed to dry for .5-2 hours before being formed
into either a tile or vessel. Tiles were created by simply cutting off excess clay to form a rectangle,
while vessels were created by attaching slabs together along their edges. One vessel was relatively small (15 cm tall) and required six slabs, while the second vessel was larger (22 cm tall) and
required 10 slabs. The small vessel survived the firing process while the larger one developed a
large crack and split in half. All of the tiles survived firing.
Dual-fold samples include two pots and three tiles. As with the homogenous samples, clay
and fiber were mixed and rolled out, although for these samples the thickness of the sheet was
reduced to 6-10 mm. Sheets were folded in half, pressed together, and allowed to dry for .5 to 1
hours before being formed into tiles and vessels using the same methods used to form homogenous specimens. Both pots were moderate in size (20 cm tall), required 8 slabs, and survived
firing, as did the test tiles.
Tri-fold samples include two pots and three tiles formed in the same manner as dual-fold, but
folded by thirds rather than halves. This demanded that the slab be thinned to 4-6 mm before
being folded over. It is worth noting that the addition of fibers to the clay offered a significant
level of stability to these thin sheets. I attempted to create similarly thin sheets using clay with no
fibers and found that they ripped while being thinned and lacked the structural integrity needed
to be moved. Both pots were moderate size (21 and 23 cm tall), took 8 and 9 slabs, and survived
firing, as did the test tiles.
I found the limits of how thin fiber and clay sheets could be made as I attempted to move beyond the tri-fold technique and replicate the very thin and numerous layers found during my pilot
project. Sheets thinner than 4 mm were impossible to create without the addition of large amounts
of fiber. Three pots and three tiles were created, none of which survived the firing process, likely
because the carbonization of the large amounts of fiber resulted in a friable and unstable vessel wall.
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I also attempted to create a pot by alternating layers of clay and fibers with poor results. I
began by rolling out clay by hand until it was roughly 4-5 mm thick, at which point I took fibers
and pressed them into the clay. I made four such sheets and allowed to dry for .5 hours, at which
point I attempted to lay them on top of one another. The sheets were quite difficult to move without tearing. Although I was eventually successful in creating a very small pot using this process,
it did not survive the firing process. In the end, despite numerous attempts, I was unable to create any viable slab-built vessels that contained more than three layers, nor any in which clay and
fiber alternated between layers.
Experimental research: Mold-built pots
A third method of vessel formation found within the ethnographic literature is molding
(Gosselain 2000, 2011; Rice 1987, 1999). Mold-building consists of applying clay and temper to an
already existing form, such as a ceramic vessel, a shape carved out of wood or stone, or an excavated pit (Rye 1981: 81). Clay and temper are placed in a lump at the bottom of the mold and then
pulled along its sides until the appropriate height is reached. As the potter manipulates their materials within the mold, the internal structures of the clay and temper are preferentially oriented
toward a single direction. Using the technique described above, as the potter pulls the clay up the
mold wall, the internal structures become oriented toward the top of the vessel. If the walls of the
vessel become too thin and the desired height has not been reached, additional clay and temper
are applied. Generally, additional materials are added to the leading edge of the partially formed
vessel, pressed into the mold, and spread to the desired height. This addition of clay and temper
often creates a radiographically visible join line similar to those found in coiled pots. Looked at
edge-on, this join line is often highly elongated as the original clay and temper tapers to a point.
Ten mold-built pots and eight tiles were constructed, half of which are “convex constructions,” as they were created by applying clay and temper to the exterior of an existing vessel while
the others are “concave constructions” fashioned within the vessel interior. Vessels used as a
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mold included two plastic and one metal bowl. All of the vessels were fired in an open pit, while
tiles were heated in a modern kiln.
One convex and one concave pot, as well as one tile of each, were constructed using techniques detailed above, which I categorize as “sequential mold-building.” A ball of mixed clay
and fiber was placed at the base of the vessel and pushed toward the edges. When additional clay
was needed, it was added to the leading edge of the pot, pressed into the clay below it, and then
pulled toward the vessel lip. I did not conduct time trials as my lack of experience would have
made any resultant dataset wildly inaccurate, but it is worth noting the speed at which a whole
vessel could be created using this method, as even a novice such as myself was able to create a
moderate sized pot (20 cm high) in less than half an hour. All of the samples survived firing.
I also attempted to replicate the layered sherds found during my pilot project using mold techniques. I created four pots and four tiles, equally divided between concave and convex constructions, by first mixing clay and temper together into a ball and placing it at the base of the vessel.
Similar to sequential mold-building, the clay was pulled up the edge of the mold; however, a
concerted effort was made to pull the clay to its thinnest possible extent and to continuously draw
from thicker sections along the base. The result was a very thin (2-4 mm) layer of clay and fiber
that almost spanned the entire pot. I then replicated this step 4-6 more times until I had created
a vessel or tile with walls roughly 10-12 mm thick. While not as fast as sequential mold-building,
this “layered mold-building” was relatively easy, expedient, and all of the pots and tiles survived
firing.
I also created two pots and two tiles using a technique termed “alternating mold-building.”
Again, vessels and tiles were equally divided into convex and concave constructions. Method of
construction was much like layered mold-building in that a ball of clay was placed at the base of
the vessel and drawn up the edges with an effort to pull the clay to its thinnest extent from base
to lip. However, unlike layered-mold building, the clay ball contained no fiber tempering. With
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the lack of fiber, the clay could only be drawn to 4-5 mm thick. Once the initial layer of clay was
in place, a layer of fibers was impressed into its outward face. The application of clay and fiber
layers was replicated three more times so that each sample was made up of four clay/fiber layers.
All of these vessels survived firing.
Finally, two pots were built using a “lattice mold-building technique.” This technique is exactly the same as “alternating mold-building,” except that fibers were placed in a single direction
that alternated between layers. The result was a series of overlapping fiber layers running perpendicular to one another. Only one of the lattice mold-built pots survived firing.
Summary of experimental research
In total, 26 pots and 21 test tiles were created, some of which were informed by ethnographic research among modern potters, while others were attempts to replicate characteristics
encountered when analyzing archaeological samples. All of the samples were created using
local materials, including vegetal fiber, which clearly affected the applicability of various methods. In general, fibers allowed the creation of thin layers that could be handled with greater
ease. Presumably, other temper types, including sand, grit, and grog, would not offer the same
benefits as they lack the long tensile strength and flexibility offered by vegetal fibers.
While the addition of fiber allowed the creation of thinner layers, they also required a level
of external support once they reached a critical threshold. I encountered this threshold when
experimenting with slab-building, as I was unable to create viable vessels or tiles of more than
three layers. Mold-building on the other hand, offered enough external support to allow the
creation of five and six layered vessels, as well as vessels with alternating clay and fiber layers.
These formation techniques do not appear to have any ethnographic analogies, but were pursued
because my pilot study suggested that alternating and multi-layered techniques were being used
to create Late Archaic vessels.
After firing, vessels and tiles were CT-scanned. The methods involved in CT-scanning are
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presented later in this chapter, as I first detail the archaeological samples that were selected for an
identical set of analyses.
Archaeological samples
316 sherds from the two shell rings were selected for radiographic analysis (109 St. Catherines Shell Ring, 207 McQueen Shell Ring). Based on an aggressive refitting project, as well as
morphometric measurements and color attribution, each sherd can be confidently classified as
representing a single vessel, with no cross-over between samples. Besides drawing from different
vessel lots, sample selection was driven by sherd size, vessel part, sooting, surface decoration, vessel morphology, and archaeological context. Previous research (Sanger et. al 2012) showed that a
minimal size threshold of 25cm2 was needed in order to have enough information to determine
construction technique. Results increased in quality if the surface area of the sherd exceeded
50cm2. Sherds smaller than 25cm2 were therefore removed from consideration and sherds greater
than 50cm2 were given preference.
The vessel part of each sample was categorized as rim, body, or basal sherds. Many of the
samples were large enough that they had both rim and body or basal and body portions and
were classified as such. My pilot project showed that at least one basal sherd from the shell rings
was constructed using coiling techniques (Sanger et. al 2012), which prompted a preference to
sample all of the basal fragments that met minimal size requirements. This resulted in 16 basal
sherds being selected from McQueen and 5 sherds from St. Catherines Island Shell Ring.
The next preferential criterion for selection was the presence of sooting. As will be noted later
in this chapter, sooting is the best evidence that vessels had been used to cook food directly over a
fire, a technique that is thought to be utilized at different levels by different groups throughout the
Late Archaic Southeast (Sassaman 1993, 2004). As such, sooting may relate to community affiliation, so sooted sherds were preferentially sampled. 12 sooted sherds from St. Catherines and 28
from McQueen Shell Ring were selected for CT-scanning.
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I have also outlined how surface decoration is seen as indicative of community affiliation,
particularly in terms of broad categories such as Stallings, Orange, and St. Simons wares. In an
effort to determine if surface decorative traditions could be related to manufacturing techniques,
I preferentially selected decorated sherds from the two rings. In total, 60 decorated sherds (53
McQueen, 7 St. Catherines Shell Ring) were selected for radiographic analysis.
Concerned that different sized vessels may be constructed in different ways, I broadly
sampled the different vessel sizes found at the two rings to investigate whether the final form of
the vessel influenced its manner of construction. In a later section I will detail the ways in which
vessel size was calculated and simply state at this time that 84 rim sherds were selected for analysis as they fell along the full range of vessel sizes from both rings.
Finally, sherds were selected in order to broadly sample the various archaeological contexts
identified at each shell ring (see Chapter 4).
Radiographic methods
Three and two-dimensional radiography were conducted using a GE Phoenix v|tome|x CT
scanner owned and housed at the American Museum of Natural History3 . Both three and
two-dimensional imaging depend on the same general principles of radiography in which samples are bombarded with x-ray photons. The density and composition of different materials affect
the level to which photons are allowed to pass through the sample to a detector on the other side.
Data from the detector is translated into an image where areas of higher and lower absorption are
marked by lighter and darker colors. Unlike traditional radiographic equipment that captures
two-dimensional images either on film or as static electronic images, the GE phoenix v|tome|x,
provides real-time imaging of radiographic data. The ability to have real-time imaging allowed a
more rapid analysis of micro-structures within the sample, as well as the ability to view the object
from a number of angles. This proved essential as it was often necessary to analyze large samples
using multi-angle data, and it was useful to not always have to create time-consuming three-di283

mensional models. When required, three-dimensional models were created by placing samples
on a rotating stage and using computed tomography (CT) to create models by stitching together
two-dimensional images around a central axis (Herman 2009).
The ability to create CT-models was important as micro-structures found within the Late
Archaic pottery are often far too complicated to be interpreted using two-dimensional imaging
alone (Sanger et al. 2012). Superimposition of data, particularly the directionality of tempering
agents, was the greatest challenge when using only two-dimensional imagery. One of the goals of
the current analysis was to overcome this deficiency by applying three-dimensional modeling to
recognize the presence of tell-tale structural details that could also be found in two-dimensional
images.
Radiographic analysis began by dividing the sample set into lots of fifty. Two-dimensional
radiographic imaging of the lot was conducted, in which sherds were rotated along both horizontal and vertical axis, with images taken at intermittent intervals as potentially important
structural details became visible. Real-time imaging allowed the analyst to change settings,
zoom, and angle as needed in order to investigate areas or structures of interest. When all of the
sherds had been imaged, several sherds were selected for additional three-dimensional imaging. The selection of these sherds was designed to sample the diversity of structures seen during
the two-dimensional analysis. Three-dimensional models were then used to better understand
two-dimensional images. Over a period of several months, the alternating use of two and
three-dimensional imaging allowed the recognition of recurring patterns in both datasets.
Three-dimensional data were constructed into models using GE phoenix datos|x 2.0 software. Models were then further analyzed by segmenting the data into regions of interest (ROI).
Generally, these ROIs were the voids found within the samples (see Sanger et. al 2012 for methodological details). Accurate volumetric data could be drawn from the ROIs, as can directionality, morphological uniformity, and porosity of the sample. While these data are useful, perhaps
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the most important benefit of creating three-dimensional models of the sherds was the ability to
dynamically interact with the dataset, which allowed a better understanding of how sherds were
constructed. As the greatest drawback of two-dimensional radiographic imaging is the superimposition of data, the ability to visualize the sherds in three dimensions allowed a much clearer
view of how the internal structures of the sherds, particularly the fibrous voids, moved throughout the sample.
Two-dimensional radiographic images were analyzed using ImageJ, the same imaging program presented in an earlier chapter and used for the analysis of shell deposits (Chapter 3). A
detailed methodology can be found elsewhere (Sanger et al. 2012), but the end result of this
analysis was the ability to recognize and quantify the presence, alignment, and distribution of
clay fabric, tempering agents, and other aplastics. These data were then further analyzed using
graphing and statistical software in an attempt to recognize meaningful patterns that could relate
to vessel construction techniques. The analyses most pertinent to the current study are quantifying and characterizing inclusions; determining directionality of fibers and other aplastics within
the samples; and the measurement of vertical layers.
The quantification of tempering agents was conducted by first segmenting the image based on
attenuation. Areas with very low attenuation were isolated and categorized as voids by using an
automated thresholding algorithm. These areas were then visually inspected and further categorized as temper voids or cracks. The area encompassed by the temper voids was then calculated
and divided by the area encompassed by the entire sample in order to determine the ratio of
temper to clay fabric. This method of determining the level of tempering is limited by the fact
that the data are drawn from a two-dimensional image rather than a three-dimensional model.
To determine the accuracy of using two-dimensional images to quantify tempering agents, 10 experimental vessels were selected for comparison. Quantity of fiber was measured prior to firing,
3. Thanks to James Thostenson, Morgan Hill, Hannah Cain, and Rosa Lovesky for assistance.
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after which two and three-dimensional scans were conducted. Comparison between these three
datasets (weight of fiber, two-dimensional area, and three-dimensional volume) suggests a strong
correspondence (Figure 5.4). As such, quantification of temper using two-dimensional images
is a useful index for tracking the ratio of fiber used to construct vessels. Sands can likewise be
quantified using two-dimensional images, although the accuracy of this technique is untested
as none of the experimental vessels included sands and therefore there is no modern baseline for
comparison.
While thresholding the two-dimensional images, I was also able to isolate inclusions within
the samples. Inclusions are defined as any material that is neither tempering agent nor clay fabric.
Inclusions include small shell fragments, quartz pebbles, and other larger unidentified additions
to the clay and tempering agents. These inclusions are invariably denser than their surrounding
matrix and are visible as having high attenuation levels.
As noted earlier, determining the directionality of aplastics is a primary method of investigating how vessels were formed, as different techniques result in particular orientation profiles.
Within Late Archaic pottery, the directionality of voids caused by the carbonization of vegetal
tempering was particularly visible and analytically important. Voids visible in two-dimensional
images were linked together to form polylines using ImageJ. Lines were measured using a modified version of the angle measure technique (AMT) plug-in developed by Andrle (1994). AMT
was developed to take numerous angle measurements of complicated lines to produce a generalized dataset that accurately describes line directionality and complexity. Beginning at one end of
the line, the AMT plugin measures the angles between a center point (A) and two points (B and
C) that are defined by the intersection of the line and a circle with a user-determined radius (S)
(see Figure 5.5). The supplement to angle CAB is also calculated and stored for each point. Points
are taken along regular, user-defined intervals, from which mean directional data can be calculated, along with the AMT complexity-spectrum (Andrle 1994).
286

400

40

350

35
30
25

250
20

200

15

150
100

mm2

Grams

300

10
1

2

3

4

5

6

Sample Number

7

8

9

10

5

2-Dimensional Area
Fiber Addition

350

40

300

35
30
25

200

20

150

15

100

10

50
0

mm2

Voxels

250

5
1

2

3

4

5

6

Sample Number

7

8

9

10

0

2-Dimensional Area
3-Dimensional Volume
Figure 5.4 – Comparing area of voids with volume of fiber additions (above) and area of voids with
volume of voids
287

C

B
S

A

Angle
based on Kvall 2013

Figure 5.5 – Calculating AMT
Concordant with measuring aplastic directionality, horizontal and vertical disjuncture were
also identified and measured. As noted above, I often used three-dimensional models to assist in
better understanding two-dimensional images. This was particularly necessary in assisting with
the recognition of layers within samples. Layers are often visible within the three-dimensional
models as they continue throughout the sherd and therefore form a distinct plane (Figure 5.6).
By first recognizing their presence in three-dimensional models and then using that information
to interpret two-dimensional images, I became familiar with the characteristics of the layers and
could accurately distinguish them by looking at the sherd edge-on in a two-dimensional image
and by using image enhancement plug-ins in ImageJ. The image enhancements most often used
were contrast enhancement and sharpening, Fourier elaboration, structural tensors, and color
attribution (Figure 5.7); the mathematical models for each can be found on the ImageJ website
(http://rsb.info.nih.gov/ij/plugins/index.html). I applied these tools in tandem to increase the
visibility of micro-structures, particularly the presence of vertical layering. Once recognized, lay288
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Figure 5.6 – Three dimensional radiographic image of layered pottery sherd
ers were defined, extracted from the rest of the dataset, and measured to determine average and
variability in width and distance between layers. The enhancement and color attribution of the
two-dimensional images also facilitated the recognition of other structural elements within the
samples; particularly join lines, character of joins, and presence of aplastics.
Results: modern samples
The analysis of fiber directionality, vertical layering, and join lines resulted in the collection
of a large body of data for each sherd. As noted earlier, 23 vessels and 21 tiles were created using
known methods and analyzed using radiographic imaging. Modern vessels offer insights into
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Figure 5.7 – Method of image enhancement using ImageJ
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how particular techniques result in characteristic internal structures that can be used to investigate archaeological samples.
Radiographic data from modern samples were organized into five categories including: horizontal layering, vertical regularity, tempering direction, tempering patterning, and boundedness
(Figure 5.8). Horizontal layering describes the number and quality of distinct layers found along
the horizontal axis of the sherd. Layers could be described as homogenous, faced, unevenly stratified, evenly stratified, or laminated based on the number of layers, their variability in width, and
the size equivalency between layers. Vertical regularity pertains to the level of variability found
within the vertical profile. Regularity could be described as pinched, U-shaped, flat, or continuous based on the manner in which different layers merged together. Tempering direction characterizes the level to which tempering agents were straight, curved, mixed, or angular. Tempering
patterning describes the manner in which the temper agents relate to one another. Possibilities
include unidirectional, lattice, and interwoven. Finally, the boundedness characteristic describes
the level to which tempering agents were either bound to distinct groupings or were able to cross
throughout the sample.
These traits were highly patterned among modern samples based on method of formation
and offer a first approximation at describing and defining the material signatures of particular
techniques (Figure 5.9a, b). Beginning with coiled pots and tiles, samples are characterized by
having unidirectional temper that is parallel to the rim. While there is a small amount of variability, temper is generally straight or curved, and almost always tightly bound. There is also a
lack of horizontal layering, while vertical regularity is marked by distinct join lines. Differences
between ring-built and concentric circle-built methods are not evident, as the two are identical
within radiographic images. Variability in coil size was preserved and visible using radiography,
as distance between joins generally reflected original coil diameter.
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Figure 5.8 – Categories of radiographic data
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Figure 5.9a – Radiographic images of experimental vessels
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Figure 5.9b – Radiographic images of experimental vessels
294

The various methods of slab-building also resulted in distinct structural signatures. Vessels
and tiles built using homogenous slab-building techniques were recognizable based on their lack
of horizontal layering. In contrast, dual and tri-fold slab-building created clear horizontal layers
that were almost always evenly stratified. All of the slab-building techniques resulted in curved
or mixed temper directionality that was almost always interwoven with no bounding. Vertical
regularity was continuous except where merge points were encountered at which point there were
flat, or occasional U-shaped, joins.
The four methods of mold-building – sequential, layered, alternating, and lattice – also created recognizable structural patterns. Unfortunately, concave and convex techniques did not.
Sequential mold-building created distinct uneven layers that had pinched vertical regularities. In
general, temper was unbound and interwoven, although fibers were more often oriented perpendicular to the rim. The tendency for fibers to be oriented perpendicular to the rim was increased
when vessels were created using the layered mold-building technique, although it was never so
dominant that the sherds were classified as unidirectional. A more distinct structural attribute
was that the numerous thin layers of clay and fiber used to build layered vessels and tiles were
clearly visible within the radiographic images. These layers were generally continuous, although
some occasionally pinched out. Alternating mold-built vessels and tiles also consisted of radiographically visible horizontal layers. While it was extremely difficult to see within two-dimensional images, the alternation between fibers and clay was visible in three-dimensional models
as thin lenses of positive and negative spaces (Figure 5.10). More visible in the two-dimensional
images was the crisscross pattern of tempering in the lattice-built samples.
In summary, radiographic imaging of modern experimental vessels and tiles created through
known methods resulted in the recognition of structural patterns unique to each. Some variability within methods, such as coil size, was also visible; although other micro-techniques, such as
the use of a concave or convex mold, did not result in any recognizable structural differences.
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Figure 5.10 – Three dimensional images of vessels created using sequential mold-building
Results: archaeological samples
Radiographic imaging shows that the vessels from both rings were tempered with fibers, at
roughly the same quantity, with very small amounts of sand (Table 5.1). Likewise, the quantity of
inclusions is similar between the two rings, although they are somewhat more common at the St.
Catherines Shell Ring. It is worth noting that in several of the pots, inclusion levels were so high
that they appear to impact the overall stability of the vessel. Many of these inclusions are relatively large shell fragments, pebbles, and other aplastics that are occasionally visible on the surface
Table 5.1
St. Catherines Shell Ring
McQueen Shell Ring

# of Samples
109
207
296

Fiber (%)
27.6
26.5

Sand (%)
.84
.78

Inclusions (%)
2.1
1.14

of the vessel. It is likely that inclusion levels relate to the origin of clays as sources will contain
different amounts, although it is also likely that potters would attempt to reduce the level of inclusions within their pots, particularly when they became visible on the surface. As such, measuring rates of inclusions may offer insights into the skill level of potters as more skilled individuals ought to be better at finding and removing inclusions than less experienced individuals. In
concert, level of inclusions may relate to the anticipated context of vessel use as pots used during
feasts or gifted to important people would likely be made with more care and therefore contain a
lower level of inclusions than pots created for daily use. This of course assumes that past peoples
had an aesthetic similar to a modern audience in which irregularities are undesirable.
While quantities of tempering and inclusions do not vary significantly between the rings,
formational techniques are far more patterned. Using results from the experimental collection,
a series of defining parameters were established for each formational technique and applied to
the archaeological samples. Notable differences in potting techniques can be found at each ring,
the most significant of which is the near lack of mold-built pots at the St. Catherines Shell Ring
in contrast to the high numbers found at McQueen (Table 5.2, Figure 5.11). The assemblage from
McQueen also includes a number of lattice and alternating mold-built vessels, methods not found
at the St. Catherines Shell Ring. Instead, vessels at St. Catherines Shell Ring are predominantly
made using slab-building methods, particularly the dual-fold technique. This can be contrasted
Table 5.2
Coil-Built
Slab-Built

Mold-Built

TOTAL

Homogenous
Dual-fold
Tri-fold
Sequential
Layered
Lattice
Alternating

St. Catherines Shell Ring
21 / 19%
85 / 78%
8 / 8%
70 / 64%
7 / 6%
3 / 3%
1 / 1%
2 / 2%
0
0
109
297

McQueen Shell Ring
15 / 7%
130 / 63%
100 / 48%
20 / 10%
10 / 5%
62 / 30%
29 / 14%
12 / 6%
15 / 7%
6 / 3%
207

3%

1% 2%
6%

7%
19%

7%

6%

8%

14%

48%
5%

64%

10%

McQueen Shell Ring

St. Catherines Shell Ring
Coil-Built

Mold, Sequential

Slab, Homogenous

Mold, Layered

Slab, Dual

Mold, Lattice

Slab, Tri

Mold, Alternating

Figure 5.11 – Formation method by site
with the results from McQueen where slab-building is also the most common method, however the majority were fashioned using homogenous rather than dual-fold techniques. Outside of
these notable differences, both rings have significant numbers of coil-built samples, although they
are more common at the St. Catherines Shell Ring. Both rings also have small numbers of tri-fold
slab-built pots.
The different methods of vessel construction are randomly distributed at the St. Catherines
Shell Ring. Dual-fold slab-built vessels and coil-built pots, the two most common construction
methods at St. Catherines Shell Ring, are widely and equally distributed across every context (Table 5.3). Because of their rarity, it is difficult to determine the distribution of less common manufacturing methods, although they also appear to lack any notable centralization or clustering.
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Manufacturing techniques are also randomly distributed at McQueen Shell Ring, with only a
few possible exceptions (Table 5.4). The first potential non-random distribution is in the slightly
higher rate of coil-built samples shell contexts compared to the interior of McQueen. Coil-built
vessels are roughly twice as common within shell contexts, particularly in the southern shell
unit where a third of the samples are coil-built. Differences in distribution need to be viewed
cautiously, as they are based on a limited sample size. Likewise, the relatively high numbers of
tri-fold vessels in the Main Interior Block is also suspect and likely the result of small sample size.
Formation methods pattern in non-random ways along other criteria, most notably the extremely high numbers of coil-built rim fragments (Table 5.5). Two thirds of coil-built sherds at
McQueen and 90% at St. Catherines have rim elements, which may suggest that coils were often
applied as a “finishing” technique, rather than as a method of constructing entire vessels. Alternatively, coil-built vessels may have been used to form particular vessel types, perhaps platters,
which were shallow, yet wide, and would therefore have a greater ratio of rim to body area. This
would increase the likelihood that any resultant sherd would contain a portion of the rim. Without more complete vessels it is impossible to state with certainty why the vast majority of coilbuilt samples are rim fragments, but it is worth noting that there are several coil built basal and
body fragments as well, particularly at McQueen, which may suggest that coiling was deployed
differently at each ring. Outside of the correlation between rim elements and coiling, there is also
a distinct lack of lattice and alternating mold-built rim fragments, although there are so few of
either of these techniques that it is difficult to state whether this is a meaningful correlation.
A final interesting correlation can be found in the quantity of inclusions and vessel formation
technique (Table 5.6). At both rings, the lowest levels of inclusions are found in layered moldbuilt vessels, although sample size is an issue as there are only two such vessels at the St. Catherines Shell Ring. More interesting is the pattern of low level of inclusions in coiled and dual-fold
vessels at McQueen. The reverse is true at St. Catherines where vessels built with these tech299
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Exterior Edge
Primary Shell
Northern Shell
Moderate Shell
Minor Shell
Early Features
Interior Edge
Interior
Main Interior Block
Circular Features
Unplowed Interior Unit
Center Block
Post-Late Archaic
TOTAL

St. Catherines Shell Ring
Coiled
3
2
1
0
1
0
3
12
6
6
0
0
1
21
2
70

11
42

5
4
1
2

16
19
2
5

Dual Fold
3
12

Slab-Built

0
7

1
5

Tri Fold
0
1

2
1
2
0

0
0
1
0

Homogenous Sequential
0
0
2
0
0
0
1
0
1
0
0
0
1
0
5
1
3
1
0
0
0
0
2
0
0
0
8
1

Mold-Built

0
2

0
1

Layered
0
1

0
0
1
0

0
1
0
0

3
109

16
66

TOTAL
6
18

Table 5.3

28
26
5
7

6
6
3
2
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Northern Shell
Northwestern Shell
Western Shell
Southern Shell
Interior Edge
Interior
Main Interior Block
Circular Features
Eastern Interior
Block
Center Block
Post-Late Archaic
TOTAL
0
15

2
6

1

2
1
2

1
1
1
3

1
20

0
11

0

7
2
2

2
0
0
1

Slab-Built
Coiled Dual Fold
Primary Shell
7
8
Shell Block
1
5

McQueen Shell Ring

0
10

2
7

0

4
1
2

0
0
0
0

2
100

13
52

1

24
15
12

4
4
0
3

1
29

2
18

0

5
4
9

2
1
0
1

1
12

2
7

1

2
2
2

2
0
0
0

0
6

1
3

0

2
1
0

0
0
0
0

1
15

1
8

1

4
1
2

0
1
0
1

6
207

23
112

Table 5.4
Mold-Built
Tri Fold
Homogenous Sequential Layered Alternating Lattice TOTAL
66
1
33
8
2
2
5
1
22
4
0
2
3

Table 5.5

St. Catherines Shell Ring
Rim

Body/Rim

Body

Body/Base

Base

Coiled
Dual Folded Slab-Built
Homogenous Slab-Built
Tri-Fold Slab-Built
Layered Mold-Built

2
6
1
0
0

17
16
3
2
0

1
45
4
5
2

0
1
0
0
0

1
2
0
0
0

Lattice Mold-Built

0

0

0

0

0

Sequential Mold-Built
Alternating Mold-Built
TOTAL

0
0
9

0
0
38

0
0
57

0
0
1

1
0
4

McQueen Shell Ring
Rim

Body/Rim

Body

Body/Base

Base

Coiled

3

7

2

1

2

Dual Folded Slab-Built

1

5

14

0

0

Homogenous Slab-Built

5

24

64

2

5

Tri-Fold Slab-Built

0

2

8

0

0

Layered Mold-Built

2

1

8

0

1

Lattice Mold-Built

0

0

14

1

0

Sequential Mold-Built

3

12

12

2

0

Alternating Mold-Built

0

0

4

1

1

TOTAL

14

51

126

7

9

Table 5.6
Coiled
Dual Folded Slab-Built
Homogenous Slab-Built
Tri-Fold Slab-Built
Layered Mold-Built
Lattice Mold-Built
Sequential Mold-Built
Alternating Mold-Built
TOTAL

St. Catherines Shell Ring
Inclusions (%)
2.7
2.13
1.62
1.83
.6
NA
5.11
NA
2.19
302

McQueen Shell Ring
Inclusions (%)
1.2
.981
1.83
1.72
.5
1.57
1.66
1.71
1.6

niques have some of the highest levels. Likewise, homogenous and tri-fold slab built vessels have
the fewest inclusions at the St. Catherines Shell Ring, while they have some of the highest levels at
McQueen. In other words, the most common formation techniques at each ring (St. Catherines
Shell Ring = Coiled/Dual-fold, McQueen Shell Ring = Homogenous) contain the fewest inclusions when found at the opposite ring.
Summary of radiographic analyses
Although pottery is made using a similar “recipe” of tempering agents, inclusions, and clays
at both rings, radiographic research has revealed distinct differences in how vessels were manufactured at each. Vessels from the St. Catherines Shell Ring are almost entirely constructed using
either coil or dual-fold slab building techniques. It is likely that coil-building is predominantly
a finishing rather than formational technique, particularly at St. Catherines Shell Ring where almost all of the coil-built samples are rim fragments. As such, the coil/dual-fold pairing is likely a
single conglomerate technique of manufacture in many, if not all, instances. Whether a single or
multiple technique, coil/dual-fold vessels make up more than 80% of the samples from St. Catherines Shell Ring while only slightly more than 15% at McQueen. Vessels from McQueen are
instead constructed using a wide range of methods, including a significant number of mold-built
pieces, a technique nearly absent from the St. Catherines Shell Ring.
While differences between subtypes of slab-building (single, dual, and tri) are somewhat
minor and it is certainly conceivable that individual potters might engage in more than one of
these methods as needed, the difference between slab and mold-building is far more significant.
Each entails a very different idea of how vessels ought to be formed that, in my opinion, is incommensurate with the other. Slab-building is based on building a vessel in chunks, often through
vertical accumulation, as pieces of clay are melded together until the desired wall height is
reached. Mold-building, in contrast, is based on the horizontal accumulation of clay and temper,
as the vessel is built out from the mold template. Slab-building also entails a sequence of staged
303

actions as clay and fibers are mixed then formed into slabs. Once all of the slabs are built, construction shifts to the next stage and pieces of clay are merged together until the vessel is formed.
In contrast, mold-building is a constant move back and forth between mixing clay and fibers,
applying them to the mold, mixing more clay and fiber as needed, and applying more layers, until
the vessel is complete.
I take the different distribution of formation techniques, particularly the division between
molding and slab-building, as strong evidence for distinct potting communities at each ring, yet
recognize other possibilities exist. One possibility is that different formation techniques were employed based on the anticipated use of the vessel. Little is known about how formation techniques
may impact the mechanical properties of a finished vessel, but it is conceivable that particular
methods may result in an increased ability to withstand thermal shock or abrasion, as they may
reduce porosity, conductivity, or heat expansion. If this is the case, then the different distribution
of formational techniques between the two rings could occur based on different events happening
at each. To test this hypothesis, I conducted technofunctional analyses on the assemblages from
each ring, details of which are offered in the following section.
5.5 – Technofunctional analyses
If a single group of potters inhabited both shell rings, yet formed vessels using different methods based on the anticipated use of the vessel, then there ought to be a strong correlation between
formation technique and vessel use. To test this hypothesis, I conducted a series of analyses designed to determine how vessels were used, or to what task vessels were best designed to perform.
As a reminder, Late Archaic pottery is thought to be used to cook food using one of two methods
– direct or indirect heat – although it is likely that some groups never used pots for cooking but
instead to store or serve foods and drink.
I began by investigating the presence and distribution of sooted vessels and BCO as these are
relatively direct ways of investigating whether vessels were used for cooking and if so, the method
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used to apply heat to the vessel contents (Hally 1983a, 1983b; Sassaman 1993; Thompson 2006). I
then looked at vessel morphology, particularly orifice size, wall thickness, and lip shape to provide ancillary evidence for how vessels may have been designed for particular tasks (Blitz 1993;
Braun 1983; Hally 1986; Pauketat 1987; Sassaman 1993, 2004; Shapiro 1984; Steponaitis 1984;
Wilson and Rodning 2002).
Use-wear and associated material culture
The most common method of determining whether a vessel was used over direct heat, presumably for cooking, is through use-wear, specifically the presence of sooting (Hally 1983, 1986;
Sassaman 1993; Skibo, Hally, and Schiffer 1988). Experimental research conducted by Hally
(1983: 8-12) and Skibo (1992: 157-162) show that different types of soot are deposited on different portions of a vessel based on local temperatures and how the vessel was situated in the fire.
Vessel bases, which are directly above flames where heat is greatest, often become oxidized, but
do not accumulate any additional organic depositions or soot. Further up the body of the vessel
a “fluffy” layer of black soot is deposited at the flame edge. This layer is relatively easy to wash off
and may not survive post-depositional processes. Above this layer a much more permanent deposit of solidified resin can be found. This deposit is often glossy, highly resistant to taphonomic
processes, and visible on non-eroded sherds. The presence of sooting is therefore largely limited
to body and rim sherds that were far enough away from the heat source to accumulate a glossy
dark stain visible to the naked eye. Analysis is a relatively straight-forward affair as it is only
requires a visual assessment of the presence and character of deposits.
The use of indirect heat for cooking does not leave behind any tell-tale marks on the vessel
and instead has to be assumed based on the presence of separate heating elements, most commonly perforated soapstone slabs or BCOs (Sassaman 1993). Soapstone was absent from the St.
Catherines Island shell rings, so I focus on the distribution of BCOs as indicative of indirect heat
cooking. Differentiating between pottery and BCOs is not particularly difficult as BCOs rarely, if
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ever, contain any temper. Additionally, BCOs are unfinished while the majority of Late Archaic
sherds are smoothed or buffed. Finally, BCOs are fired at lower temperatures and are more friable than Late Archaic pottery.
A total of 55,571 Late Archaic sherds were recovered from the two shell rings, including 7,920
larger than 2.5 g (Table 5.7). Sherds smaller than 2.5 g were given only a preliminary analysis,
largely limited to type of temper and presence of decoration. All sherds larger than 2.5 g underwent a more rigorous investigation, including determining the presence of sooting.
Few sherds at either ring showed signs of sooting (Table 5.7). Less than 1% of sherds larger
than 2.5 g from St. Catherines Shell Ring and slightly more than 2% of sherds from McQueen are
sooted. In both rings, the highest proportion of sooting comes from sherds recovered from the
shell arc, although rates are still below 5%. Sooting largely came from rim sherds and was exclusively in the form of high-gloss organic accumulations. Sooting rates do not change based on the
age of the deposit, as they are the same throughout the depositional sequence.
These results suggest that direct-heat cooking was not practiced with great regularity, perhaps
at all, at either ring. This conclusion is bolstered by the presence of more than 5000 BCO fragments at the St. Catherines Shell Ring (Table 5.7), which suggests indirect heat cooking was the
Table 5.7
Total Sherds
Sherds >2.5g
Sooted
Baked Clay Objects
Ratio (pottery/BCO)

Total Sherds
Sherds >2.5g
Sooted
Baked Clay Objects
Ratio (pottery/BCO)

St. Catherines Shell Ring
Shell Arc Interior Edge Plaza
1501
1168
8046
468
339
1950
10
1
13
226
78
5096
6:1
15:1
1.5:1
McQueen Shell Ring
Shell Arc Interior Edge Plaza
6754
5283
27655
1072
633
2904
47
5
51
172
126
200
39:1
42:1
138:1
306

Center
321
148
2
162
2:1

Early Features TOTAL
11,444
408
3,004
99
26
0
5590
28
2:1
14:1

Center
4435
307
4
120
37:1

Early Features TOTAL
44,127
NA
4,916
NA
107
NA
618
NA
71:1
NA

dominant form of cooking. In contrast, there are remarkably few BCOs at McQueen Shell Ring.
The different distribution of BCOs at the two shell rings is best presented by comparing their
prevalence to ceramics found in the same contexts, as this helps control for the amount of excavations in each area, as well as overall quantity of materials recovered. Using this ratio, BCOs are
recovered at roughly a rate of 1 for every 2 sherds within the plaza and center of St. Catherines
Shell Ring, while ratios are closer to 1 to 6 within the shell arc, and 1 to 15 along the interior edge.
These ratios can be contrasted with finds from McQueen where BCOs were recovered at a rate of
roughly 1 to 50 sherds along the shell arc, interior edge, and center, and more than 1 to 140 in the
ring plaza.
Morphometric analysis
While the presence of sooting and associated clay objects or stones used for heating offers
insights into the actual use of ceramics, morphological analyses can provide evidence for the mechanical performance of vessels and therefore how effective they would be as a tool for cooking or
other tasks (Braun 1980; DeBoer and Lathrap 1979; Hally 1983a, 1983b, 1984, 1986; Henrickson
and McDonald 1983; Rice 1987; Sassaman 1993; 2004; Shapiro 1984; Sinopoli 1991; Skibo 1992;
Smith 1988; Turner and Lofgren 1966; Welch and Scarry 1995; Wilson and Rodning 2002).
Of the more than 50,000 sherds from the two shell rings, 1,358 (585 from St. Catherines Shell
Ring, 773 from McQueen Shell Ring) are rim fragments of sufficient size to allow at least cursory morphological analysis. Rim fragments are of particular interest for the current study as
their shape and size are good indicators for the overall use of the vessel. I begin by looking at the
shape of the rim lip, as Sassaman (1993: 153-154) suggests that lip form, vessel size, and sooting
often correlate with one another in non-random ways that pattern both spatially and temporally.
Specifically, thick-lipped vessels tend to have larger orifices and fewer signs of sooting, leading
Sassaman to suggest that “many thick-lipped vessels may be basin-shaped containers used for
indirect-heat cooking” (1993: 154). Sassaman was unsure whether this relation was based on a
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performative quality of lip form, or if thickened rims were a technique traditionally conducted by
groups who also practiced indirect-heat cooking. In either case, determining lip shape may not
be a direct technofunctional analysis, yet appears to be an important initial factor to consider, at
least on a regional scale.
Rim sherds were grouped together into vessel lots based on similarity of shape, wall thickness,
coloration, decoration, and refitting . In total, 303 unique vessels were defined from the St. Catherines Shell Ring assemblage and 485 from McQueen.
Rims were first analyzed according to shape, following Sassaman’s (1993) designations, including thickened, flattened, rounded, and tapered (Figure 5.12). These resulted in broad similarRounded

Flattened

St. Catherines Shell Ring = 189 (62.4%)
sooted = 3 (1.5%)
McQueen Shell Ring = 345 (71%)
sooted = 21 (6%)

St. Catherines Shell Ring = 59 (19.5%)
sooted = 1 (1.6%)
McQueen Shell Ring = 113 (23.3%)
sooted = (5%)

Thickened

Tapered

St. Catherines Shell Ring = 55 (18%)
sooted = 0 (0%)
McQueen Shell Ring = 24 (5%)
sooted = 0 (0%)

St. Catherines Shell Ring = 0 (0%)
sooted = 0 (0%)
McQueen Shell Ring = 3 (.6%)
sooted = 0 (0%)

1cm

Figure 5.12 – Lip shape by site and presence of sooting
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ities between the two rings. Rounded rims are the most common lip shape at both rings, followed
by flattened and thickened. There are a very small number of tapered rims at McQueen, which
are not present at St. Catherines Shell Ring. The biggest difference between the two rings, in
terms of lip shape, is the larger number of thickened lips at St. Catherines Shell Ring as they make
up almost 20% of the collection while only 5% at McQueen. Both rounded and flattened rims at
McQueen are sooted at a higher rate than found generally across the site, although rates are still
quite low.
After analyzing rim shape, measurements were taken to determine wall thickness for each
vessel. Wall thickness is an important technofunctional attribute of vessels in that thin-walled
vessels are thought to be more effective conductors of heat, while thicker walls provide better
insulation (Braun 1983; Reid 1989; Sassaman 1993; Schiffer and Skibo 1987). As such, pots placed
over a fire benefit from thinner walls, while thicker walls are more effective for cooking foods
using indirect-heat.
Wall thickness was determined by taking and averaging measurements every 5 cm along a
plane 5 cm below the vessel lip. 227 vessels from St. Catherines and 202 vessels from McQueen
were large enough for this analysis. The result was a very similar pattern at each ring (Table 5.8).
Average wall thickness at McQueen was slightly higher than St. Catherines Shell Ring, but the
difference is minimal. Ignoring the single tapered vessel at McQueen, the thinnest walled vessels

Table 5.8
Wall thickness (mm)
Count
Average
St. Dev.
Wall thickness (mm)
Count
Average
St. Dev.

St. Catherines Shell Ring
Flat Lip Round Lip Thick Lip
43
138
45
9.6
9.7
8.5
1.99
2.47
1.95
McQueen Shell Ring
Flat Lip Round Lip Thick Lip
38
148
14
10.1
10
9.9
1.81
2.32
3.1
309

Tapered
0
0
0
Tapered
1
9.11
na

Sooted No Soot Total
226
4
222
9.4
10.7
9.4
2.33
.83
2.34
Sooted No Soot Total
201
14
187
10
10.3
10
2.29
2.29
2.29

at both rings were those with thickened lips, although differences between each category were
very small. The small number of sooted vessels makes it difficult to correlate with wall thickness,
but at both rings vessels with soot were on average slightly thicker than those without. Again,
differences are extremely minor and based on limited sample size.
Finally, I measured the diameter of vessel orifices as this is often an accurate index of overall vessel size. While dangerous to simply associate larger vessels with a more populous context
(Nelson 1981), vessel size can offer ancillary evidence for the anticipated number of people eating
at one time (Turner and Lofgren 1966). As such, restricted vessel size ranges, particularly those
skewed towards larger vessels, are thought to be indicators of specialized activities, including
ritual feasting, while an equitable distribution of vessel size classes indicates a more quotidian
context (Blitz 1993; Cowgill et. al. 1984; Deal 1998).
Using a template of concentric semicircles spaced at regular 1 cm intervals (Rice 1987: Figure
7.9), the arc of the sherd was extrapolated to determine the opening of the complete vessel. Accuracy of extrapolating values depends partially on the size of the rim fragment compared to the
total rim diameter. Using a minimum of 4% percent of rim representation, 50 vessels from the
St. Catherines Shell Ring and 90 from the McQueen Shell Ring were complete enough to provide
accurate orifice measurements.
The range in orifice size at the two rings varies widely between 10 and 68 cm, although the
vast majority falls between 20 and 40 cm, with an average of roughly 33 cm (Figure 5.13). There
are a small cluster of vessels at McQueen that measure more than 50 cm in diameter, which are
larger than anything found at St. Catherines Shell Ring, although this may be the result of different sample sizes. In all, the two collections are quite similar to one another. Both have a few very
small vessels (< 22 cm), a large number of medium (22-40cm), and a handful of much larger pots
(> 40 cm).
At St. Catherines Shell Ring there is only a small amount of correlation between orifice size
and lip shape (Table 5.9). The vessels with the highest average orifice size are those with thick310

20

McQueen Shell Ring - Average = 33.6
(n=90, standard dev. 11.1)
St. Catherines Shell Ring - Average = 33.2
(n=50, standard dev. 9.45)

Count

15

10

MediumVessels - 22-40 cm
SCSR = 33 (66%)
MQSR = 67 (74%)

Small Vessels >22cm
SCSR = 4 (8%)
MQSR = 6 (7%)

Large Vessels <40 cm
SCSR = 13 (26%)
MQSR = 17 (19%)
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0

10

14
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50
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66

Figure 5.13 – Orifice size by site

Table 5.9
Count
Ave. Oriﬁce Diam. (cm)
St. Dev.

Count
Ave. Oriﬁce Diam. (cm)
St. Dev.

St. Catherines Shell Ring
Flat Lip Round Lip Thick Lip Sooted No Soot Total
7
30
13
3
47
50
33.5
32.35
35
38.3
32.9
33.2
8.71
9.58
9.29
7.49
9.47
9.45
McQueen Shell Ring
Flat Lip Round Lip Thick Lip Sooted No Soot Total
16
67
7
9
81
90
42.1
31.6
33.7
28.1
34.2
33.6
14.39
9.17
10.05
4.17
11.46
11.1

ened lips, although they are only a few centimeters larger than flattened and rounded-lip vessels
on average. Sooted vessels at St. Catherines Shell Ring are generally larger than those without
sooting, although the sample size is again quite small.
The correlation between orifice size and lip shape are quite different at McQueen Shell Ring,
where the largest average was of those with flattened lips. This is despite the presence of a very
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small (10cm diameter) flat-lipped vessel. Thick-lipped vessels were, on average, the second largest
with round-lipped the smallest. Also unlike St. Catherines Shell Ring, sooted vessels at McQueen
were smaller on average than non-sooted vessels, although again, small sample size is an issue.
Summary of technofunctional analyses and comparison with formation analyses
The most striking technofunctional differences between the two shell ring assemblages are
the distribution of BCOs. The large number of BCOs and lack of sooted vessels strongly suggests that pottery was used for indirect-heat cooking at the St. Catherines Shell Ring, while the
lack of both BCOs and sooting on McQueen Shell Ring vessels is more difficult to explain. It is
worth noting that there are no other materials, such as stones, that could have taken the place of
BCOs on St. Catherines Island. Being a barrier island, it is made entirely of sand and there are no
natural outcrops of stones suitable for cooking. With the lack of evidence that they were used for
cooking, most likely vessels at McQueen were used to serve and store foods and drinks. It is also
possible that vessels from McQueen were placed on top of low embers, which would not necessarily leave behind sooting, in order to reheat or slowly cook foods (Saunders 2004a). In either case,
pottery was used in different ways at each ring, at least in terms of the prevalence of indirect-heat
cooking at St. Catherines Shell Ring and its near absence at McQueen.
Unlike their different numbers of BCOs, morphometric results from each ring are similar.
Both rings have similar sized ceramics that are widely distributed between large, medium, and
small vessels. Wall thickness does not vary significantly by site, nor does it consistently correlate with any other attribute. The only non-random morphometric pattern is the slightly larger
number of thickened lips at St. Catherines Shell Ring. In general, the larger number of BCOs and
thick-lipped vessels at St. Catherines Shell Ring follows the general pattern suggested by Sassaman (1993) where thick-lipped vessels are more often related to indirect-heat cooking techniques.
It is worth noting that none of the thickened rims at either ring had any evidence of sooting,
which could be viewed as additional evidence that they were used for indirect-head cooking. This
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interpretation needs to be tempered by the fact that sooting is rare at both rings, so the lack of
sooted thick-lipped vessels is not a radical change from the larger pattern.
It is difficult to discern any clear patterning when comparing technofunctional analyses with
the formational techniques defined in the previous section. At the St. Catherines Shell Ring,
homogenous slab-built vessels are sooted at the highest rate, with coil built being the second
most common (Table 5.10). All other formation techniques are sooted very rarely, or not at all.
In contrast, sooting is more evenly distributed at McQueen, where coil-built vessels are the most
commonly sooted; although sequential, layered, and lattice mold-built are occasionally sooted,
as are dual-fold slab-built. The only distinct commonality between the two rings is that tri-fold
slab-built vessels are never sooted.
Even fewer correlations can be drawn between how vessels were formed and their lip type
(Table 5.11). At the St. Catherines Shell Ring, the distribution of rim types found on coiled and
dual-fold vessels match their overall distribution and do not suggest any meaningful patterning.
The low numbers of homogenous and tri-fold slab-built vessels make it difficult to determine any
patterning besides noting that all of the homogenous vessels have round lips. A similar lack of
St. Catherines Shell Ring

Table 5.10

Layered
Sequential

Sooted/Total (%)
4/21 (19)
7/85 (8)
4/70 (6)
3/8 (37)
0/7 (0)
0/3 (0)
0/2 (0)
0/1 (0)

Sooted/Total (%)
5/15 (33)
12/130 (9)
3/20 (15)
9/100 (9)
0/10 (0)
9/62 (14)
2/12 (17)
7/29 (24)

Lattice

0 (0)

2/15 (13)

Alternating

0 (0)

0/6 (0)

Coiled
Slab-Built
Dual-fold
Homogenous
Tri-fold
Mold-Built

TOTAL

McQueen Shell Ring

11/109 (10)
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26/207 (12.5)

Table 5.11
St. Catherines Shell Ring
Lip Type
Coiled

Slab-Built
Dual-fold

3 (18)
8 (47)
6 (35)
17

4 (21)
12 (63)
3 (16)
19

Homogenous
0
4 (100)
0
4

McQueen Shell Ring
Expanded
0
Flattened
5 (55)
Rounded
4 (44)
Thickened
0
TOTAL
9

0
1 (20)
3 (60)
1 (20)
5

1 (3)
4 (14)
19 (68)
4 (14)
28

Flattened
Rounded
Thickened
TOTAL

Mold-Built
Tri-Fold Sequential

TOTAL
Layered

1 (50)
1 (50)
0
2

0
0
0
0

0
0
0
0

5 (12)
25 (59)
9 (21)
42

0
0
2 (100)
0
2

1 (8)
0
12 (92)
0
13

0
0
3 (100)
0
3

2 (3)
10 (16)
43 (72)
5 (8)
60

any clear correlations can be found at McQueen where the only notable pattern is the relatively
high number of coiled vessels with flattened rims, although this pattern is based on a small sample.
Correlations between formation technique and vessel size are notable, primarily in terms of
how they differ between the two rings (Table 5.12). At the St. Catherines Shell Ring, the smallest
vessels are coil-built or dual-fold slab-built. In contrast, the few homogenous and tri-slab-built
vessels are the largest vessels at the St. Catherines Shell Ring. A reverse pattern is found at McQueen, where homogenous vessels are generally smaller than coil and dual-fold vessels. Notably,
sequential mold-built vessels are all relatively small.
Taken together, the following correlations, or lack thereof, stand out:
1. There are no consistent correlations between vessel formation and use-wear except for a
slight positive relation between coiling and sooting at both rings.
2. There are no consistent correlations between vessel formation and vessel morphology, except that the least common methods of formation at each ring are most often some of the
largest vessels in those contexts.
I will return to this second point later in this chapter, and suggest that it is evidence of crossring trade or deposition associated with intermittent gatherings. The general lack of strong
correlations between formation techniques and use-wear suggests that vessels were not built dif314

St. Catherines Shell Ring
Oriﬁce diam. (cm) Coil-Built
>20
0
20-30
6 (43)
31-40
4 (28)
41-50
4 (28)
<50
0
TOTAL
14
McQueen Shell Ring
Oriﬁce diam. (cm) Coil-Built
>20
0
20-30
0
31-40
2 (40)
41-50
3 (60)
<50
0
TOTAL
5

Dual Folded
1 (11)
3 (33)
3 (33)
2 (22)
0
9
Dual Folded
0
0
2 (66)
1 (33)
0
3

Homogenous
0
0
0
1 (100)
0
1

Tri-Folded
0
0
0
0
1 (100)
1

Table 5.12
TOTAL
1
9
7
7
1
25

Homogenous
0
12 (57)
6 (28)
2 (9)
1 (5)
21

Sequential
0
10 (100)
0
0
0
10

TOTAL
0
32
10
6
1
49

ferently based on the anticipated use of the vessel, at least in terms of whether the vessel would be
used for direct-heat or indirect heat cooking. Further research is needed to determine the extent
to which different formation may impact the mechanical properties of vessels, but for the time being, it appears that ring residents did not deploy mold building for one purpose and slab building
for another.
In the following section, I turn to an analysis of decorative embellishments used at each ring.
Unlike technofunctional attributes, decorative elements strongly pattern with formational techniques. This patterning suggests that not only were the St. Catherines Island shell rings occupied
by different communities, but that these communities drew upon different traditions and histories that were made explicit through their pottery.
5.6 – Decorative analyses
As noted earlier in the chapter, broad divisions can be made between Orange, Stallings,
and St. Simons wares based on decorative applications. Currently, archaeologists working in
the American Southeast have strived to develop new methods of analyzing ceramics that allow
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even more accurate investigations into past social boundaries. In general, these analyses can be
grouped into three different, although not incommensurate, methods of investigation: determining 1) the particular gestures or habits of application (Herbert 2009; Sassaman and Rudolphi
2001), 2) the tools used in applying decorations (Sassaman 1993), and 3) the underlying logics of
design and aesthetics formalized within particular motifs or design patterns (Bullen and Bullen
1961; Milanich 1994; Saunders 2004). Each of these methods attempts to distinguish between
techniques that are difficult or unlikely to be copied outside of a localized community and more
generalized aspects that are thought to easily cross social boundaries.
The most obvious difference between the two rings is the near absence of decorated vessels at
the St. Catherines Shell Ring. Only 35 decorated vessels have been identified from the more than
10,000 sherds recovered at St. Catherines Shell Ring in comparison with the 661 identified among
the 44,000 sherds from McQueen. Beyond the obvious difference in quantity, there are also significant variations in type of decoration as well as particular tools used within decorative categories. I offer my analyses of each assemblage below by first dividing vessels into groups based on
whether they were decorated using punctations, incisions, grooving, or a mixture of techniques. I
then, when able, determine the tool used to apply decorations, how that application occurred, and
whether there is any discernable patterning in terms of design logic, recurrent motifs, or underlying aesthetics.
Punctation
Punctation is the most common method of decorating vessels at both rings. Punctations are
categorized as hollow, halfmoon, or solid; triangular, square, or round; and bold or micro (Figure
5.14). Each of these categories relate to specific methods of application and the use of particular
tools or styli.
Traditionally (Sassaman 1993), hollow or half-moon shaped punctations are thought to be
created using reeds (Phragmites australis), but recent research suggests these plants did not exist
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Round

Triangular

Bold

Micro

Square

Bold

Solid

Hollow

Half Moon
1 cm

Figure 5.14 – Punctation types
in the American Southeast prior to European contact (Paul et. al. 2010). Experimental applications of punctates using a variety of tools, other than reeds, has shown that feathers were the most
likely tool used to create hollow and half-moon punctates in the Southeast (Whyte, Fleeman, and
Evans 2011).
Solid punctates can be made using either shells, often from marine or freshwater snails (class
Gastropoda), or tools made out of wood, bone, or antler. It is possible to recognize the use of
gastropod shells as they leave behind distinctive ridges within the punctate (Sassaman 1993: Figure 38, p. 191), while wood, bone, and antler tools generally create smooth punctates. As it is not
possible to differentiate between wood, bone, and antler tools (Sassaman 1993), all three are combined into a single analytical unit: non-shell tools. Non-shell tools are further divided into five
different types: solid, micro-circular, square, triangular, and micro-triangular (Sassaman 1993).
Although the sample size is somewhat small, there are clear differences in the relative frequency of tool types at the two rings (Table 5.13). Non-shell tools dominate the St. Catherines
Shell Ring collection: micro-circular and shell point punctates are rare, and there is only a single
occurrence of both half-moon and square punctates. These frequencies can be contrasted with
the much more equitable use of different tool types at McQueen, including several examples
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St. Catherines Shell Ring
Punctate Tool
Parallel Converging Single
15
2
1
1
0
19

1
0
0
0
0
1

2
0
2
0
1
5

0
0
0
0
0
0

0
0
1
0
0
1

0
0
0
0
0
0

4
0
0
0
0
4

Table 5.13
TOTAL
(%)
22 (73)
2 (7)
4 (13)
1 (3)
1 (3)
30

McQueen Shell Ring
Solid, non-shell
50
Solid, shell
118
Solid, micro
17
Halfmoon
4
Square
1
Triangle, bold
15
Triangle, micro
2
Hollow
5
Multiple
3
Eroded
6
TOTAL
221

3
4
2
0
0
1
0
0
1
3
14

24
21
14
1
0
1
0
2
0
2
65

0
3
1
0
0
0
0
0
0
0
4

3
0
2
0
1
2
0
1
1
0
10

0
0
0
0
0
3
0
0
0
0
3

31
19
3
0
0
2
0
5
0
14
74

113 (29)
165 (42)
39 (10)
5 (1)
2 (.5)
24 (6)
2 (.5)
13 (3)
5 (1.3)
25 (6)
393

Solid, non-shell
Solid, shell
Solid, micro
Halfmoon
Square
TOTAL

Curved

Random

Drag & Jab Unk.

where multiple styli were used on one vessel. Importantly, punctates using gastropod shells, presumably periwinkles, are the most common decoration found at McQueen, but are surprisingly
rare at St. Catherines Shell Ring. This difference cannot be explained based on the availability
of periwinkle at each site, as they are commonly found in the excavations at both shell rings and
were clearly present in significant numbers at both during the Late Archaic.
Outside of the differences in tools used for decoration, punctates are also applied in different
manners at each ring. Punctate designs at St. Catherines Shell Ring are almost exclusively applied
as either single or multiple, straight parallel lines (Figure 5.15). In contrast, punctated vessels
from McQueen include an array of curved and converging lines as well as applications that appear random across the face of the sherds. Even when decorated with single or parallel lines of
punctations, designs at McQueen are quite diverse. Lines can be discontinuous, run perpendicular or angled to the rim, and be made up of punctates of different sizes and shapes (Figure 5.16).
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Parallel Punctates

Non-parallel Punctates

28.5/5115

28.5/8241

28.5/7797

Figure 5.15 – Punctate styles, St. Catherines Shell Ring

There are also a small number of vessels at McQueen decorated using “drag and jab” methods, a
distinctive tradition in the Late Archaic Southeast in which the stylus is pulled across the face of
the vessel with intermittent deeper impressions.
Incision
Incised vessels are relatively common at McQueen, while near absent at St. Catherines Shell
Ring (Table 5.14). The eight incised vessels from St. Catherines Shell Ring are all decorated with
straight lines that run parallel to the rim and one another. Incisions are generally bold and applied with a pointed stylus.
In contrast to the homogeneity found at the St. Catherines Shell Ring, the incised vessels
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28.6/3579

Figure 5.16 - Punctate styles, McQueen Shell Ring
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Table 5.14
Parallel, straight
Parallel, squiggle
Chevron
Overlapping
Oblique, Single Direction
Oblique, Multiple Direction
Interrupted Line
Curved Line
Unknown
TOTAL

McQueen Shell Ring
140
1
13
8
13
8
6
2
5
196

St. Catherines Shell Ring
8
0
0
0
0
0
0
0
0
8

recovered from McQueen Shell Ring are decorated with a wide variety of styles, including curvilinear and geometric designs. While many are parallel with one another, others converge, often
to form complicated patterns. Borrowing from similar studies conducted in Florida (Bullen and
Bullen 1961; Mitchell 1993; Saunders 2004; Wren 2012), designs can be categorized based on overall “motif.” Eight different motifs are defined using vessels from the shell ring collections (Figure
5.17). While most of these motifs are straight-forward, including parallel, oblique, and curved,
several of the more complicated motifs require additional explanation. The first is “chevron,” a
motif recognized in Late Archaic sites in Florida, at both Rollins and Guana shell rings (Wrenn
2012); it includes designs with multiple parallel lines that are nested within one another and bent
at acute angles. “Interrupted lines” include several examples of long incisions, often in multiples
and parallel to one another, with small tick marks crossing the line at regularly defined intervals.
“Complete coverage” describes vessels in which the entire face of the sherd is covered by very
fine incisions that overlap and run in multiple directions. Finally, “parallel squiggle” designates
a unique vessel (28.6/4285.1) that has multiple parallel lines made up of fine incisions in the form
of small waves or s-shapes. Again, vessels from St. Catherines Shell Ring are limited to a single
motif – parallel lines – while McQueen includes examples of all eight motifs.
Grooved
Although punctated and incised vessels are found at both shell rings, grooved wares are only
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Parallel, straight

Oblique, single direction

28.6/3330

Parallel, squiggle

28.6/4285

Oblique, multiple direction

Chevron

28.8/3906

28.6/3331

28.6/3323

Overlapping

Interrupted line

28.7/1230
28.6/3503

Curved line

28.8/9179
28.6/3516

Figure 5.17 – Incision motifs
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present at McQueen Shell Ring. It is worth noting that the division between grooved and incised was not always easy to delineate, as there are a number of very bold incisions that could be
categorized either way. I based categorization largely on whether the base of the impression was
round or flat and steep or pointed. Width of the impression was also a consideration, as anything
wider than 5 mm was more likely considered grooved. In the end, there were a number of samples that could be categorized as either grooved or incised, in which case I took the more cautious
route and considered them incised, grooved wares being relatively rare throughout the Southeast.
As such, there are only five vessels with flat and steep impressions greater than 5 mm wide at McQueen, all of which have been categorized as grooved, although a more liberal definition would
increase this number.
The majority of grooved vessels were decorated by applying a relatively wide (>8 mm), round,
long, object to the clay while still relatively wet. Grooves are generally placed parallel to one
another and the vessel rim. There are also a small number of vessels decorated with very shallow
grooves that are overlapping, giving a “textured” appearance to the vessel. Yet another method
of applying grooves can be seen in a vessel (28.7/6344) that has a distinctive “lumpy” appearance
created by multiple, overlapping impressions. These impressions may have been created with a
knotted cord or similar uneven surface. The vessel is quite eroded, making any further interpretations or descriptions difficult.
Multiple methods
Finally, a combination of multiple decorative techniques – generally incision and punctation
– was found on 48 vessel lots at McQueen Shell Ring and on a single sherd from St. Catherines
Shell Ring (Table 5.15). The single example from St. Catherines Shell Ring (28.5/3547), as well as
the plurality of vessels from McQueen, are decorated with overlapping parallel punctations and
incisions (OPPI) (Figure 5.18). The example from the St. Catherines Shell Ring is a relatively large
vessel (40 cm diameter) with a flattened-lip; it is embellished with two straight lines of medi323

Table 5.15
Incision &
Punctation

Incision &
Grooved
TOTAL

Motifs
Overlapping, Parallel
Overlapping, Other
Non-Overlapping, Parallel
Non-Overlapping, Converging

St. Catherines Shell Ring
1
0
0
0

McQueen Shell Ring
24
7
5
9

0
0

3
1

1

49

Non-Overlapping, Other
Overlapping, Complete Coverage

um-sized punctates placed on top of a shallow incision. These lines are parallel to one another as
well as the rim.
The vessels from McQueen embellished using OPPI utilize a mix of techniques including punctates placed on top of existing incisions and incisions drawn through punctates. While most are parallel to the rim, there is a single example (28.6/4117) in which incisions and punctates run perpendicular
to the rim. There are also examples (28.6/3638, 28.8/9105) of curved lines of incisions and punctates.
Less common at McQueen are non-overlapping parallel lines of incisions and punctates
(NPPI). These vessels are decorated with lines of punctates, often shallow and small, that follow
but are not directly on top of similarly thin incisions. These lines are again parallel to the rim
and to one another.
Outside of these two broad categories, there are a wide variety of other unique combinations
including an example of incision and impression techniques on a single vessel (28.9/8157). It was
decorated first by making indents with a round, wide tool, likely a fingertip, which were then
further embellished by numerous thin parallel incisions that may have been applied with a comb
or similar instrument. Other examples of the diversity of techniques found at McQueen Shell
Ring include geometric designs (28.8/9464, 28.7/5564), vessels with clear positive and negative
space (28.6/5285), and the use of incisions to make a “textured” overlay on top of punctations
(28.8/4147).
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OPPI
overlapping parallel lines of incisions and punctations

NPPI
non-overlapping parallel lines of incisions and punctations
28.7/5304

Overlapping incisions over punctions
28.8/4147

Parallel curved punctations over incisions
28.8/9105

Intermixed punctations and incisions
28.7/5564

Figure 5.18 – Mixed method motifs

Summary of decorative analyses and correlations
The pottery assemblages from the St. Catherines Island shell rings are noticeably different in
terms of prevalence and diversity of decoration. The most striking difference between the two
is the relatively high numbers of decorated wares at McQueen in comparison to the near lack
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of decorated sherds from the St. Catherines Shell Ring. In addition to the relative frequency of
decoration, the types of embellishments used at the two rings are also quite different. Beyond a
small handful of sherds, all of the decorated wares from the St. Catherines Shell Ring are embellished using punctates ordered into single or parallel lines. These punctates are generally made
using non-shell tools.
In contrast, the assemblage drawn from McQueen Shell Ring is decorated using a wide variety of punctates, incisions, grooving, impressions and mixed techniques. There is a significant
level of diversity within each of these techniques at McQueen, including a large number of shell
punctates and a notable number of micro-circular and triangular punctates.
Attempting to relate decorative results with technofunctional data provided earlier in this
chapter is difficult as sample sizes are small. In general, decorated vessels from St. Catherines
Shell Ring are somewhat smaller in diameter (30.5 cm, n=4) than the average vessel (33.2 cm)
although the difference is minimal. Decorated vessels from McQueen in contrast, are slightly
larger (37.25 cm, n=40) than average (33.6 cm), although differences are again relatively minor.
While 10% of decorated vessels from St. Catherines Shell Ring are sooted, which is notably higher
than the site average (1%), this is based on the presence of only three sooted decorated sherds. At
McQueen, decorated sherds were sooted at roughly the same rate (3%) as non-decorated sherds
(2%).
There are no clear correlations between lip forms or wall thickness and vessel decoration
as distributions are evenly distributed. Likewise, there are no correlations between locale and
distribution of decorated wares or particular decorative styles as they are all widely dispersed and
found in basal, medial, and upper portions of the sites.
In contrast, decorative traditions pattern in non-random ways based on formation methods
(Table 5.16). The clearest pattern is between 1) a group consisting of coil and dual fold vessels,
which are largely decorated using punctates, and 2) homogenous, tri-fold, and mold-built vessels,
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which are often decorated using incisions, grooving, and mixed techniques. The division between
coil/dual-fold and other techniques also correlates with the distribution of tools used to create
punctates. Shell punctation is largely limited to homogenous built vessels, and solid punctates
are only found on coil/dual-fold built samples. Together, decorated coil and dual-fold vessels at
both rings are embellished with punctates made from non-shell tools almost 60% of the time and
shell tools only 17%. In comparison, decorated homogenous slab-built vessels are never decorated with non-shell punctates, and are decorated instead with shell punctates more than 35% of
the time. Likewise, coil and dual-fold vessels at both rings are decorated using incisions less than
10% of the time while incisions are found on more than 20% of the homogenous slab-built vessels. Mold-built vessels of all types are even more likely to be decorated using incisions. When
combined, half of the layered, sequential, alternating, and lattice built vessels are incised. It is
also worth noting the overall prevalence of decoration based on formation method at each ring.
At the St. Catherines Shell Ring, coil and dual fold vessels are rarely decorated, while tri-fold and
homogenous slab-built are embellished at a significantly higher rate (Table 5.16). At McQueen,
rates of decoration are more evenly distributed, with a slightly higher rate on coil-built vessels.
5.7 – Overview and discussion of results
Taking all of the various analyses together, several patterns emerge. First, outside of the
distribution of BCOs, there are no “functional” differences between the two pottery assemblages
as vessel morphology, size, use wear, and addition of temper are virtually identical. Vessel size is
a particularly important attribute to consider as it often suggests the context and scale in which
pottery is deployed (Cowgill et. al. 1984; Deal 1998). Specifically, highly specialized locales, such
as feasting grounds, are often populated by vessels with a very limited size range, while multiuse sites contain a more diverse assemblage (Blitz 1993). The assemblages from both St. Catherines Island shell rings are widely distributed in terms of size in that they have few large and
small vessels, alongside numerous moderate sized vessels. The distribution of sizes strengthens
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Coiled
0
1
1
0
0
2
9%

0
4
0
0
0
0
0
0
2
6
40%

Incised
Punctate, solid
Punctate, shell
Punctate, pinhole
Mixed
TOTAL
% Decorated

McQueen Shell Ring
Incised
Punctated, solid
Punctate, shell
Punctate, pinhole
Punctate, triangular
Punctate, drag and jab
Punctate, hollow and solid
Grooved
Mixed
TOTAL
% Decorated

St. Catherines Shell Ring

1
1
1
0
0
0
0
0
0
3
15%

Dual-Fold
0
1
0
0
0
1
1%

1
0
0
0
0
1
0
0
0
2
20%

Tri-Fold
1
0
0
0
1
2
29%

6
0
9
2
0
0
1
1
7
26
26%

Homogenous
0
0
1
1
0
2
25%

1
0
0
0
0
0
0
2
0
3
25%

Layered
0
0
0
0
0
0
0

3
0
1
0
1
0
0
2
1
8
28%

Sequential
0
0
0
0
0
0
0

1
0
0
0
0
0
0
0
0
1
17%

Alternating
0
0
0
0
0
0
0

3
0
0
0
0
0
0
0
1
4
27%

Table 5.16
Lattice
0
0
0
0
0
0
0

the interpretation of shell rings given in prior chapters. “Ceremonial villages” ought to be filled
with a wide range of vessel sizes used for both daily consumption and for intermittent festivals.
Although pot morphologies are very similar between the two rings, the large number of BCOs
clearly shows that residents of the St. Catherines Shell Ring were often using vessels to cook foods
using indirect heat, while the lack of BCOs and sooting at McQueen calls into question whether
residents used pots for cooking foods at all.
A second clear pattern is that pots at both rings are decorated and formed using different
methods that relate to larger societal shifts found across the coastal Southeast. Although complicated, the vessels from both rings can be categorized into four different groupings that combine
formational, technofunctional, and decorative data (Figure 5.19). Group 1 vessels are similar to
pottery found in coastal Georgia sites that pre-date 4200 cal B.P.: both are typically associated with
BCOs, are rarely sooted, have thick lips, and are very rarely decorated (Sassaman 1993). When
decorated, they are both embellished with bold lines of punctate running parallel to the rim (De-

Group 1

Group 2

Formation Methods
Coil/Dual-fold slab-built
Decorative Traditions
Straight lines of bold
punctates created by
non-shell tools

Group 3

Group 4

Homogenous slab-built

Mold-built (all types)

Tri-fold slab-built

Shell punctates, incisions,
and mixed methods

Incisions

Incisions, grooves

Rare (8%)
Often sooted (33%)
Often decorated (25%)
Few inclusions
Large vessel

Negligible (3%)

Rare (6%)
Never sooted
Often decorated (29%)
Moderate inclusions
Large vessel

Very common (48%)
Rarely sooted (9%)
Often decorated (26%)
Moderate inclusions
Wide range in size,
trend toward smaller vessels

Common (30%)
Occasionally sooted (14%)
Often decorated (26%)
Moderate inclusions
Small vessels

Rare (5%)
Often decorated (20%)
Never sooted
Moderate inclusions

Distribution at the St. Catherines Shell Ring
Dominant (83%)
Rarely sooted (9%)
Negligible decoration (3%)
Many inclusions
Wide range in size,
trend toward smaller vessels
Distribution at the McQueen Shell Ring
Uncommon (17%)
Often sooted (23%)
Often decorated (23%)
Few inclusions
Large and moderate vessels

Figure 5.19 – Pottery groupings
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Pratter 1976). The only major difference between Group 1 vessels and those found at earlier coastal
sites is in the low number of vessels decorated with shell punctates (Sassaman 1993).
In contrast, Groups 2, 3, and 4 are largely reflective of the St. Simons tradition that dominated
coastal Georgia after 4200 cal B.P. As has been noted, St. Simons vessels are often decorated using a
mix of techniques found in North Florida, including incision, with those used in coastal and interior Georgia, including broad punctates. When applied together, these techniques are emblematic of
the St. Simons tradition, particularly the application of punctates over incisions, which is reminiscent of coastal Georgia sites that date between 4200-3800 cal B.P. (Sassaman 1993: 198). Similarly,
the use of grooving is thought to be limited to the St. Simons tradition (Sassaman 1993: 198).
These results suggest each ring was occupied by a distinct community tracing their origins,
identities, and traditions to different locales and antecedent groups. Specifically, McQueen Shell
Ring is part of the trend in which traditional Stallings potting practices, and perhaps people, were
replaced by a novel suite of characteristics that archaeologists recognize as St. Simons. The St.
Catherines Shell Ring in contrast, closely resembles these initial coastal Stallings peoples. This
is particularly notable insofar as Stallings is thought to be limited to interior valleys by 4200 cal
B.P., several centuries prior to the abandonment of the St. Catherines Shell Ring.
While there are distinct differences in potting techniques at each ring, this is not to say
that the two are entirely disconnected to one another. Indeed, looking closely at the particular
characteristics of vessels suggests a level of interaction between the two rings. To this point,
the slight, but notable differences in vessel size, level of inclusions, and rate of decoration within each pottery group based on their presence at each ring is enlightening. For example, at the
St. Catherines Shell Ring, Group 1 consists of small, undecorated vessels, often filled with large
amounts of inclusions, which may suggest less experienced, or at least less careful construction.
In contrast, Group 1 vessels at McQueen are larger, often decorated, and contain fewer inclusions.
Considering that Group 1 is the dominant pottery type at the St. Catherines Shell Ring, I suggest
that the vast majority of these vessels, perhaps all of them, were constructed at the St. Catherines
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Shell Ring and that only the largest, most embellished, and perhaps best constructed vessels were
brought across the island to McQueen. The most obvious scenario in which large, well-made, and
often decorated vessels would be brought across the island is that they were used during aggregate
events as ceremonial gatherings often require larger containers for cooking and serving (Blitz
1993; Cowgill et al. 1984). Likewise, well made and highly decorated vessels are often brought to
large-scale gatherings as they are “show off” wares in that they highlight the skill of the potter
and the social standing of the vessel’s owner.
A similar trend can be seen in vessels travelling from McQueen to the St. Catherines Shell
Ring. Group 2 wares are far more common at McQueen, yet are also smaller and have more inclusions than when found at the St. Catherines Shell Ring. To a lesser degree, Group 4 wares are
also decorated at a higher rate at the St. Catherines Shell Ring and include a very large vessel. As
such, movement of vessels appears to be reciprocal between the two rings.
5.8 – Results in broader context
As has been noted previously, the first potting producers living along the southeastern coastline created plain pots, occasionally decorated with linear punctates, which were used to cook
foods through indirect heat (Sassaman 1993, 2004). Defined as Stallings, this community of potters likely spanned the Georgia coastline as early as 5000 cal B.P. By 4200 cal B.P., new methods
of embellishment and vessel use are found at increasing rates, leading some to suggest the emergence of a St. Simons tradition defined by innovative designs incorporating elements from North
Florida and coastal Georgia and cooking foods using direct heat methods (Sassaman 1993, 2004).
Importantly, the emergence of novel cooking methods and decorative traditions around 4200
cal B.P. is not a simple transformation limited to how pots were embellished or foods prepared,
but is rather considered a pivotal point in which regional sociopolitical forces consolidated and
broader communities were formulated (Sassaman 1993, 2010). Traditionally, Stallings peoples are
thought to be displaced by the emergent St. Simons tradition as they are no longer found along
331

the coast and instead are centralized around Stallings Island located 50 km up the Savannah River. Both Stallings and St. Simons cultures flourish for several hundred years in which each consolidated power and controlled trade in their homelands, until circa 3600 cal B.P. when boundaries dissolve, Stallings Island is abandoned, and there are no clear centralized powers in the region
(Sassaman 1993; Sassaman et al. 2006). Tracing the presence of different potting techniques in
the Late Archaic Southeast is therefore not a simple exercise in typology, but rather a manner of
investigating the development and distribution of larger societal bodies.
Taken as evidence of larger societal bodies, the findings from the St. Catherines Island shell
rings complicate the traditional narrative of St. Simons coastal expansion at the expense of Stallings peoples. Indeed, looking closely at pottery found at other nearby shell rings suggests interesting patterns of innovation, traditionalism, and communal diversity. Beginning with the shell
rings on St. Simons Island, which I have suggested are ancestral to the St. Catherines Island shell
rings, there are hints of the large-scale changes that would soon encompass the coastline as both
Cannon’s Point and West Ring contain pottery with hallmark characteristics of both Stallings
and St. Simons wares. Late Archaic assemblages from the St. Simons rings are small (Cannons
Point = 639, West Ring = 92) and not published in detail, making direct comparisons difficult, yet
Marrinan (2010: 81-82) notes the presence of linear punctates, rectilinear incisions, and combinations of punctates and incisions. Based on the co-presence of these different traditions, the St. Simons rings appear to be a haven for innovation and were perhaps occupied by a relatively diverse
population. While cohesive for several centuries, by the time the St. Simons rings were abandoned, far more distinct communities were established on St. Catherines and Sapelo islands. The
St. Catherines Shell Ring in particular harkens back to the techniques employed by the original
Stallings peoples. Likewise, the Sapelo rings are also filled with plain pottery occasionally decorated using classic Stallings techniques (Thompson 2006; Waring and Larson 1968). The Sapelo
rings may be further complicated by the presence of Thom’s Creek pottery however. Indeed,
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Thompson (2006: 200) has noted the presence of relatively large numbers of sand-tempered wares,
many of which are decorated, although the majority of Thom’s Creek wares were found near the
terminal occupation of the rings. The Thom’s Creek wares appear to be locally made (Thompson,
Stoner, and Rowe 2008), yet suggest an influence from South Carolina where Thom’s Creek is the
dominant ware.
Technofunctional data further complicates cross-island comparisons in that the St. Simons
rings contained no BCOs and it is unclear whether the vessels are sooted as this data was not
recorded (Marrinan 1975). In this regard then, the St. Simons rings appear very similar to both
northern Florida Late Archaic sites and the McQueen ring in that all three contain vessels that
were either not used for cooking, or were used in a way that did not result in any clear use wear
or associated material culture used for heating. Likewise, a shared use of incision ties the three
together, although both the St. Simons rings and McQueen included bold punctations in concert
with incisions and on their own, while bold punctations are rare in northern Florida.
In contrast, the Sapelo rings contain a significant number of BCOs, particularly within their
earliest deposits (Waring and Larson 1968). Over time, it appears that indirect-heat cooking
is used less often as BCO frequency decreases and the rate of sooting increases, until the most
recent depositions, in which BCOs are very rare and sooting is common (Sassaman 1993; Waring
and Larson 1968). As such, the earliest occupations at Sapelo are very similar to contemporary
occupations at the St. Catherines Shell Ring, although the residents of Sapelo appear to shift their
cooking practices, while those living at the St. Catherines Shell Ring continue their traditional
methods of food preparation.
Obviously the movement of people, acceptance of new ideas, perseverance of tradition, and
shifting communal affiliations makes any simple narrative difficult. I point out that the Sapelo
rings and the St. Catherines Shell Ring likely had a small human occupation prior to the establishment of the shell rings. Perhaps these earlier peoples, who are part of the traditional Stallings
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culture, heavily influenced the communal makeup of the later rings (Figure 5.20). Perhaps as the
conglomerate communities on St. Simons were threatened by sea level changes, individuals and
families with long histories in the area decided to relocate to the homes of their brethren on both
St. Catherines and Sapelo islands. Following this logic, families living on St. Simons that had
perhaps originated in northern Florida may have been unwelcome or uninterested in joining the
existing communities on St. Catherines and Sapelo islands, and instead decided to establish the

Scenario 1

Local (Stallings) peoples establish
Sapelo rings and
St. Catherines Shell Ring

Non-local (St. Simons) peoples
establish McQueen

Scenario 2

Local (Stallings) peoples
already on Sapelo and
St. Catherines
islands establish rings

Non-local (St. Simons) peoples
establish McQueen

Figure 5.20 – Model of movement between shell rings
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McQueen Shell Ring.
Another scenario that I posit is that the St. Catherines Shell Ring and Sapelo rings are not directly related to the St. Simons ring and are perhaps local creations nonetheless established as the
St. Simons rings were abandoned (Figure 5.20). Perhaps the St. Simons shell ring peoples relocated to McQueen Shell Ring, bringing with them their potting traditions influenced by groups in
northern Florida. Already present peoples at the St. Catherines Shell Ring and Sapelo rings may
have begun building their rings in earnest as McQueen began to grow, while continuing their
local traditions of cooking and decorating pottery.
Clearly, quite a bit more research is needed to unravel the connections between the various
coastal Georgia shell rings. Radiography may offer an important manner of conducting this
research, as it would be telling to find whether, and in what ways, similar formation methods tie
together the various assemblages. For example, if radiography revealed St. Simons wares were
created in a manner similar to the McQueen assemblage, it would suggest a direct relation between the two that may circumvent the St. Catherines Shell Ring. Alternatively, a shared ancestry
would be suggested if the St. Simons vessels were made with a mixture of techniques found at
both St. Catherines Island shell rings.
Unfortunately, the current state of research precludes definite cross-island comparisons,
but I suggest one final point of comparison between the rings on St. Catherines Island. One of
the clearest differences between the two rings is the level to which the St. Catherines Shell Ring
is marked by notable levels of homogeneity in formation and decorative techniques, while the
McQueen Shell Ring is strongly heterogeneous. Although archaeologists have long noted the
diversity in decorative traditions connected to the St. Simons culture, my research also found that
St. Simons vessels were also formed using a number of very different techniques. While I hesitate
to suggest that each technique is a distinct cultural group, I do think that the significant numbers of mold-built techniques, alongside coiling and slab-building, shows that St. Simons potters
335

were not simply engaged in wide-ranging decorative techniques, but were actually a population
with diverse origins, particularly in comparison with their Stallings neighbors. Considering that
the decorative patterns employed by St. Simons people have antecedents in northern Florida and
interior and coastal Georgia, it is likely that the St. Simons culture is an amalgamation of people
drawn from these various regions. In contrast, coastal Stallings people appear far more insular
and traditional in terms of decorative applications and cooking techniques, and, as my research
has highlighted, in the ways that they form vessels.
The level to which each of these communities was able to retain a level of self-identity distinct
from their neighbors even while occupying neighboring shell rings is notable. It is difficult to
explain this seeming disconnect as it is quite likely that ring residents married one another and
based on data from the earlier chapter, individuals and families also retained a significant level
of mobility as they moved into and out of the shell rings. Nonetheless, the potters at each ring
were part of very distinct communities of practice that would have been quite obvious to the ring
residents, at least in terms of how pots were employed for cooking as well as the manner in which
they were decorated.
Although the precise mechanisms are unclear, thinking of the pottery assemblages as reflective of particular communities of practice suggests that the emergence and stability of particular
potting techniques, especially vessel form, likely relates to the development of long lasting learning communities in which societal norms are established, taught, and enforced. To this point, it
is worth noting that pottery is a gendered technology, meaning that an overwhelming amount of
ethnographic and historic accounts show that in almost every instance, women are the primary
producers of pottery (e.g. Skibo and Schiffer 1995: 86). As such, investigations into the formation
and continuation of particular potting traditions, such as St. Simons or Stallings, is more accurately a study of how female communities of practice and learning environments were formed
and maintained.
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Sassaman and Rudolphi (2001; also see Hill 1970; Longacre 1966, 1970) made a similar point
when studying the Late Archaic potting communities along the Savannah River. They suggest
that distinct sub-regional differences in gendered technologies are often caused by post-marital
residence practices. Specifically, assuming that women learned to pot at a relatively young age
from other women and that this skill was passed down through direct encounter, physical guidance, and apprenticeship, Sassaman and Rudolphi suggest that distinct communities of practice would form when women remained near the homes of their female kin after marriage. Put
another way, if young women remained in their natal homes and learned to make pottery from
their mothers, aunts, and grandmothers who all shared a similar set of habits based on their own
shared learning environment, then the result would be a continuity of practices spanning multiple generations of potters. To the extent that this community was insular, meaning that potters
from other communities of practice were absent, shared habits would become increasingly dominant over time. Highly proficient potters would likely have more pupils and their habits would
become widespread (Gosselain 1998; Minar 1999, 2001). This is not to say that innovation did not
occur. Potters could certainly decide to adopt new methods. These methods would likely be limited to easily malleable and highly visible techniques however, such as decorative designs or vessel
form, while less reflexive and largely invisible aspects, such as formational methods, are unlikely
to be changed through individual innovation (Arnold 1988; Dietler and Herbich 1994; Dobres
2000; Foster 1965; Gosselain 1998; Leroi-Gourhan 1993; Minar and Crown 2001; Minar 2001).
In contrast, when potters routinely leave their original learning environments, as would
happen if they relocated after marriage, resultant potting communities would consist of women
with different backgrounds, habits, and techniques. Depending on the norms of the community,
certain aspects of potting may have been standardized in order to reinforce a shared style among
the group. For example, it is quite common for women to adopt the decorative styles of their
husband’s family when relocating to his home (Herbich and Dietler 2008). Again, the purposeful
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realignment of preferred practices is largely limited to highly visible attributes based on malleable
techniques and less likely to be applied to less obvious aspects created through habitual actions
(although see Van Keuren 2006 for how visible elements of pottery can also be used).
It is dangerous to assign post-marital residence patterns to past peoples as it assumes that societal norms are both well-defined and frequently followed. A wealth of studies show post-marital rules are often broken and that nearly every aspect of “kinship” is fluid, situational, and liable
to be redefined based on individual need (Gillespie 2000; Joyce 2000; Schneider 1984). Nonetheless, the divergence in potting techniques between the St. Catherines Island shell rings strongly
suggests the presence of distinct communities of practice at each. If potters were moving back
and forth between the rings, a shared community would likely develop and divergences between
the rings would be minimal. Even if potters who moved between rings attempted to emulate the
decorative designs and cooking methods of their newly adopted community, it seems unlikely
that they would also shift their formational techniques as these are skills developed over years,
often employed with little reflexivity, and are invisible in the final product.
Instead, I suggest that the divergent and long-lasting potting practices at each ring suggests
a stable community of related women were present at each and that this stability was created
through the movement of men into the homes of their wives after marriage. A similar conclusion
was reached by Sassaman and Rudolphi (2001; also see Sassaman 2010) who suggest that interior Stallings peoples engaged in matrilocal post-marital residence patterns, resulting in distinct
pockets of potting communities that outwardly engaged in similar practices, such as the use of
embellishments, yet employed less visible techniques that were unique to the particular group.
Unlike Sassaman and Rudolphi’s findings, the residents at McQueen and St. Catherines shell
rings did not attempt to emulate one another in even the most obvious potting practices as shared
decorative designs rarely cross the two. Perhaps even more striking are the differences in cooking
techniques, although it is likely that cooking is also a gendered technology and may likewise be
influenced by the same factors that created the distinct potting communities at each ring.
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At this point, any attribution of post-marital residence practices is speculative and requires
further testing. Unfortunately, one of the most common methods of testing the movement of
people into and out of natal communities is through the isotopic and genetic testing of human remains (Hubbe et al. 2009; Schillaci and Stojanowski 2003; Tomczak and Powell 2003), a research
avenue largely unavailable for the study of coastal Late Archaic peoples as burials are very rarely
encountered along the coast (see Chapter 7). In lieu of human remains, it is also possible to look
at “male” objects to see if they also pattern in non-random ways. Much like the consolidation of
female technologies when women remain in their natal homes, male technologies often become
centralized when men remain near the homes of their fathers after marriage. As such, tracing the
diversity of male technologies, perhaps including projectile points and other stone tools, may offer
additional evidence for the movement of peoples across the Late Archaic Southeast and ought to
be point of future research.
Whatever the causes, results from the St. Catherines Island shell rings demonstrate a significant level of societal diversity along the coast. Unlike the traditional narrative in which
Stallings becomes relegated to the interior portions of the Southeast (e.g. Sassaman 1993), the St.
Catherines Shell Ring clearly shows the continued presence of traditional practices even as St.
Simons peoples moved onto the island. Stallings and St. Simons peoples not only co-resided on
St. Catherines Island, they almost certainly visited each other, likely during intermittent festivals.
It is unclear how St. Simons and Stallings people may have varied from one another beyond their
different use and production of pottery, although it is likely that each drew upon somewhat different histories that perhaps defined them as local, in the case of Stallings, or from further afield, in
terms of St. Simons.
In many ways, the two St. Catherines Island shell rings are a microcosm of the larger societal
shifts occurring across the Southeast in that they are established at the point at which St. Simons
and Stallings people become consolidated and definable (Figure 5.21). This division remains
recognizable, both on the island and elsewhere, for several hundred years, at which point the shell
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Figure 5.21 – Timeline of ring formation and regional events
rings on St. Catherines and Sapelo islands are abandoned, along with those on Stallings Island in
the interior, and pottery techniques become very similar across the region. These co-occurrences
suggest that shell rings, both on the island and across the coast, played an important and hitherto
unrecognized part in the creation, maintenance, and dissolution of larger societal bodies in the
Late Archaic Southeast.
In the following chapter, I begin to consider the St. Catherines Island shell rings in this
broader history as I investigate how these sites drew together otherwise disparate groups through
periodic gatherings. Traditionally, archaeologist have assumed that gatherings were underwritten
by the consumption of shellfish as these are the most obvious food remain at the rings. I offer an
alternative explanation in which tree nuts were essential foods that could be strategically deployed to host large-scale gatherings through storage and mass harvesting.
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Chapter 6 – ARCHAIC STORAGE PRACTICES
6.1 – Introduction
As shown in the prior chapters, the St. Catherines Island shell rings are neither simple habitation sites nor empty ceremonial centers, but are rather filled with both long term residents and
intermittent visitors. While each ring was home to a distinct community, both the St. Catherines
and McQueen shell rings have similar tempos of expansion and contraction that are tied to shifting seasons. Others have likewise argued that rings were used differently over time (Russo 1991,
2004; Thompson 2006; Thompson and Andrus 2011), but within this chapter, I suggest that prior
interpretations have overlooked a vital aspect of life at shell rings: gathering, storing, preparing,
and consuming tree nuts. By focusing instead on mollusks, terrestrial mammals, and fish, archaeologists have provided a subsistence narrative based on immediate consumption, daily forays
for food, and staging feasts using little more than oysters and tiny fishes.
Within this chapter, I instead argue that shell ring residents routinely gathered massive
amounts of foods that were stored and perhaps amassed over years in order to create stockpiles
deployed during large-scale gatherings. I make this argument based on the presence of numerous pits in the interiors of the shell rings and the likelihood they were used for the storage and
processing of mast. I focus on defining the scale of storage at each ring as it suggests the overall
importance of the practice and by measuring the amount of labor invested and caloric potential
of storage, I show that mast was an important food for ring dwellers, capable of providing for
both daily needs and intermittent gatherings.
Before providing these calculations, I first consider the place of storage in hunter-gatherer communities. Originally considered a rarity (Binford 1980; Testart 1982; Woodburn 1980),
anthropologists and archaeologists now consider hunter-gatherer storage practices to be virtually
ubiquitous, although usually at a much smaller scale than conducted by agrarian groups (Cunningham 2011; Morgan 2012; Stopp 2002). The restricted use of storage may relate to particu341

lar notions of material ownership held by many hunter-gatherer groups in which accumulated
resources are viewed as socially and, at times, cosmologically dangerous (Clastres 1972; Endicott
1988; Helm 1972; Ingold 1983; Marshall 1976; Spencer 1969). It is therefore important to critically
consider hunter-gatherer storage as a normative act, particularly when carried out at large-scales.
Likewise, there are a variety of ways in which past peoples can store resources, with subterranean
storage being an uncommon method that is less effective than above ground means. As such,
archaeologists have spent more than two decades documenting different reasons for the adoption
of underground storage including threat of seizure and periodic abandonment (DeBoer 1988).
Considering the often problematic nature of resource accumulation within hunter-gatherer
groups and the seeming ineffectiveness of subterranean storage, the presence of numerous pits
at the St. Catherines Island shell rings requires explanation beyond simple seasonal abundance
or dietary need. At the end of this chapter, I address three different, but not incommensurate,
factors that may have prompted the adoption of subterranean storage at the shell rings. The first
has to do with the movement of people into and out of the rings, as I suggest individuals likely aggregated in the fall to gather large amounts of mast, but left the rings during other portions of the
year. Concerned that their foods would be consumed in their absence, they buried large amounts
of mast in the ring interiors knowing that year-round residents could not access them without a
large effort that would leave behind clear traces of intrusion.
A second factor that may have promoted the adoption of subterranean storage is the desire to
remove resources from view as hunter-gatherer communities are often highly critical of flaunted
“wealth.” As such, placing amassed foods underground may have been an attempt to put these
resources out of sight. This is not to say that these foods were secret, as they were placed in highly
public locales and their presence was likely general knowledge. Instead, putting mast into deep
pits rather than above-ground facilities may have been a strategy of reducing their visibility,
thereby removing them from daily consideration. It is unclear who these resources were being
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hidden from, but it is possible that the social boundaries highlighted in the prior chapter may
reflect a level of animosity or competiveness between the two rings. Perhaps the presence of a
different community on the other side of the island prompted a need to reduce the visibility of
accumulated resources at the rings.
While placing resources underground may reduce societal anxiety over their presence and allow monitoring during periodic absences, neither of these factors address the placement of pits in
the ring plazas. Ring plazas were likely busy places with high levels of foot traffic year round, just
as they were stages for feasting, dancing, oration, and singing during gatherings. As such, they
are poorly suited storage locales. I posit that shell ring plazas were chosen for storage because the
production and accumulation of foods beyond immediate needs was cosmologically dangerous
for ring dwellers who based their relationship with the non-human world on trust, sharing, and
parental providence. I therefore posit that placing stored materials within the center of the shell
ring had cosmological significance. I delay an extended discussion of this possibility until a later
chapter, as it is heavily dependent on viewing shell rings as more than simple trash heaps, or even
monumental constructions; but rather as individuated places, infused with power and capabilities
beyond what are normally ascribed to built spaces.
These data and interpretations are first framed by outlining the ongoing discussion of storage and tree nut consumption within hunter-gatherer communities, particularly among Archaic populations in the American Southeast. This brief outline makes clear the discoveries at St.
Catherines Island are unusual as similar storage facilities have not been discussed at other shell
rings. The uniqueness of the pits has led some to suggest that they are either natural features or
perhaps used for tasks other that storing and processing mast. I argue against these alternative
theories while also suggesting storage pits may not be as unique as they appear as very few shell
ring plazas have been adequately tested. In the few instances when ring plazas have been investigated, many contain features that are reminiscent of the finds on St. Catherines Island, yet are
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rarely discussed in detail, leaving the impression that shell ring plazas are vast empty areas. I end
the chapter by comparing the pits on St. Catherines Island with other instances of Archaic storage to show that the finds presented in this chapter are not a singular occurrence, but rather part
of a broader phenomenon. It is unclear how the instances of below ground mast storage relate
to one another, but they clearly show that several Archaic communities were engaged in delayed
consumption and mass harvesting that, as I will further detail in the next chapter, was at least
partially driven by large-scale ritual consumption.
6.2 – Food storage within non-agrarian communities and the need for quantification
Archaeologists and anthropologists have long been interested in the presence and character of
storage practices as indicators societal advancement and the development of cultural complexity
(Adams 1966; Childe 1950; Cohen 1977; Sanders and Price 1968). Originally assumed to be an
exclusively agrarian practice, an appreciation for the importance of storage within hunter-gatherer communities has been growing since the 1970s and 1980s when ethnographic research
documented a significant number of non-agrarian communities engaged in some sort of delayed
consumption (Binford 1980; Ingold 1983; Rowley-Conwy and Zvelebil 1989; Soffer 1989; Testart
1982; Woodburn 1982). The study of hunter-gatherer storage practices has since become an
important research avenue. Many now consider storage as an important influence on settlement,
foraging, and mobility patterns (Basgall 1987; Morgan 2008; Binford 1980; Fitzhugh 2002; Kelly
1991). Likewise, the development of storage is often understood to evidence a communities’ ability to create a surplus, which offers opportunities for the development of social inequality within
hunter-gatherer communities (Cannon and Yang 2006; Hayden 1995, 2001; Keeley 1988; Kelly
1995; Price and Brown 1985; Testart 1982; Wesson 1999).
Hunter-gatherer food storage has often been associated with high levels of environmental
variability, and most authors argue it is designed to alleviate periods of low productivity. Traditionally, high mobility and low population levels are thought to offer hunter-gatherer groups
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buffering mechanisms against seasonal resource scarcity as communities “map onto” available
resources and stay beneath the carrying capacity of their ecological surroundings (Binford 1980;
Kelly 1985, 1988). Storage is seen as an alternative to high mobility, a strategy by which periods
of low-productivity are addressed through overharvesting and delayed consumption (Bailey 1981;
Binford 1980, 1990, 2001; Cashdan 1983; Dunn 1995; Forbes and Foxhall 1995; Goland 1991; Jochim 1981; Keeley 1988; Kelly 1985, 1988; Low 1990; Testart 1982; Weissner 1982; Winterhalder et
al. 1999). As such, high variations in seasonal productivity are thought to be a necessary precursor to storage practices as hunter-gatherer communities living in less variable environments lack
the impetus for developing storage technologies and practices.
The focus on ecology as a determining factor in the emergence of storage has been critiqued
by a number of writers, most notably by Ingold (1983) who argues that labor requirements, social
demands for sharing and reciprocity, and the ability to trade all factor into whether communities
and individuals set aside materials for later consumption. Ingold highlights how storage practices
are employed when there is a mismatch between labor, resources, and consumptive need. While
some of these mismatches are ecologically influenced, such as a particularly rich harvest season,
others are less so, such as the inability to harvest foods during wartime. Rather than limiting
storage to the development of granaries, stores of smoked fish, or other large-scale investments
of labor, Ingold (1982, 1983, 1987; also see Chatters 1995; Soffer 1985, 1989; Stoop 2002) argues
that a wide variety of much more moderate practices are often employed and bridge the extremes
suggested by those who attempt to divide the world of hunter-gatherers into those that store and
those that do not (e.g. Binford 1980; Testart 1982; Woodburn 1982, 1988).
Since Ingold’s intervention, there has been a great deal of disagreement about how storage
practices and mobility strategies interplay with one another. Storage is often thought to accompany sedentism as delayed consumption allows communities to stay in one place even during
seasonal drops in ecological productivity (Binford 1980, 2001; Flannery 1972; Pearson 2006).
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However, others suggest that caching food is a necessary activity for nomadic peoples (Chatters 1995; Ingold 1982, 1983, 1987; Soffer 1985, 1989; Stoop 2002). Ingold suggests that nomadic
peoples often engage in a “fixed-point’ nomadism” that he describes as “a series of moves between
pre-established locations, each conveniently situated for the exploitation of particular resources
during particular periods. These locations may be marked by physical structures of a permanent
or semi-permanent nature, including structures for storage…Food may be cached at a great number of different points, dispersed widely over the landscape, so that the hunter can travel light
and still be sure of finding something to eat” (1983: 560). Ingold’s assertions that high levels of
transhumance are often accompanied by widely dispersed storage locales has been strengthened
by a number of other studies (Morgan 2008; Smith 2003) showing hunter-gatherer storage often
relates to the establishment of formal seasonal rounds and the recurring visitation of the same
locales rather than actual year-round residences.
The existence of a wide-range of hunter-gatherer storage practices highlights the importance
of not thinking about storage as a binary, but rather as a wide range of activities that vary in scale,
intensity, and distribution, each of which are deployed in different manners based on a variety of
factors, only some of which are ecological (Morgan 2012). The diversity of storage practices also
results in a variety of larger societal ramifications. Research suggests that large-scale and highly
centralized practices often promote population growth (Ames and Maschner 1999; Croes and
Hackenberger 1988; Keeley 1988; Matson 1992) and provide opportunities for aspiring elites to
establish a degree of social differentiation (Bender 1978, 1981; Fried 1967; Hayden 2009; Testart
1988; Wesson 1999). Likewise, as hunter-gatherer communities become dependent on stored resources, elites can establish or expand their enhanced status by investing in high-labor tools (such
as large canoes, fish weirs, and large-scale storage facilities) and organizing mass-gathering events
designed to produce massive surpluses (Arnold 1992).
In contrast, more moderate storage practices often have only a minor impact on societal
organization as they provide for occasional dietary short falls yet are too dispersed or too small
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to be effective tools for elite control (Bar-Yosef 1998; Cannon and Yang 2006; Kuijt 2008; Morgan
2012). Indeed, small-scale and dispersed caching of foods may allow increased levels of autonomy
as families and individuals could provide for themselves year-round with little need or desire for
centralized authority (Ingold 1982, 1983, 1987; Morgan 2012). As an example, Penny Cunningham (2011: 143) found widely dispersed, small scale storage allowed Mesolithic peoples in Europe
to remains mobile, independent, and decentralized even as population levels increased and Neolithic populations began to intrude.
Despite the clear need to consider hunter-gatherer storage as a broad suite of practices that are
highly dependent based on their intensity and centralization, relatively little effort has been made
to quantify the practice. The lack of direct empirical research led to Ian Kuijt lamenting that “archaeologists have yet to develop a detailed understanding of the scale of economic contributions
of food storage in preagriculturalist communities” (2009: 641). In the few instances where hunter-gatherer storage has been quantified (Ames et al. 2008; DeBoer 1988; MacDonald 1987; Morgan 2012; Sakaguchi 2009) a remarkable degree of gradation has been found, defined, and related
to larger societal institutions and traditions. These studies suggest that careful measurements of
storage potential, including volumetrics and caloric capacity, can provide insights into how hunter-gatherer communities conceived of resource ownership, deployed surplus, and were successful
in centralizing labor allocations.
6.3 – Subterranean storage and mast
Investigating storage is clearly an important avenue of research, yet is often difficult to characterize as it is not always archaeologically visible. Storage in above-ground platforms, small
wall alcoves, crevices in outcrops or rockshelters, crooks of trees, and rafters of houses have been
documented, all of which leave very faint or non-existent archaeological signatures (Ames and
Maschner 1999; Bates 1983; Eerkens 2003; Fritz 1997; Stopp 2002). This has led to a reduced
appreciation of the importance and pervasiveness of storage practices within past communities.
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Archaeologists are often only able to definitively ascribe these practices when they encounter
highly visible constructions, particularly subterranean storage (Balow et al. 2008; DeBoer 1988).
Accurately identifying subterranean storage facilities has also proved difficult because they
are often morphologically similar to trash pits, wall trenches, or other architectural features (Bettinger 1989; Bursey 2001; Eerkens 2003; Kent 1999; Plew 2003; Smith and McNees 1999; although
see Dickens 1985). While archaeologists occasionally encounter caches of foodstuffs (Bean and
Saubel 1972; McNulty 2000; Schulz and Johnson 1980; Smith 2003;), discerning between storage
pits and non-storage features is often further frustrated by the lack of stored materials (Dickens
1985). The lack of stored materials is partly because of taphonomic processes, yet even more
because resources have been removed (Bettinger 1999; Morgan 2012). DeBoer = succinctly states
that finding “an archaeological pit chock-full of nuts or maize is a monument to failed intentions”
(1988: 4).
As such, even when storage facilities are identified, their particular contents are often assumed or based on relatively limited evidence. Outside of the very northernmost latitudes where
animal remains can be preserved (Stoop 2002), nut resources, including acorn, hickory, and
hazel, are the most common resource thought to be stored by hunter-gatherer communities not
only in the Eastern Woodlands, but also by hunter-gatherers during the European Mesolithic and
the Jomon periods in Japan (Carruthers 2000; Clarke 1976; Cunningham 2011; Holst 2010; Lopez-Doriga 2013; McComb 1996; McComb and Simpson 1999; Mason 1992; Miyaji 1999; Sakaguchi 2009; Zvelebil 1994). Experimental research shows that various factors affect how long mast
can be stored underground before germinating, molding, spoiling, or otherwise becoming suboptimal (Cunningham 2005; McComb 1996; Reynolds 1977). Moisture appears to be one of the
more important factors, although its importance varies based on the particular nut being stored.
Pits placed within well-drained soils were often used to store chestnuts, walnuts, and buckeyes
during the Jomon period in Japan, while “wet pits” were more often filled with acorns (Sakaguchi
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2009: 294; also see Cunningham 2005; McComb 1996). Heating, boiling, drying, or other practices preformed prior to burial also affect mast survivability (Cunningham 2005; Lopez-Doriga
2013; Wandsnider 1997). When handled properly, experimental studies and ethnographic accounts show that nuts, including acorn and hickory, can easily be stored for a year and even up to
five years depending on underlying conditions (Cunningham 2005; Lopez-Doriga 2013; McCarthy 1993; McComb 1996; Reynolds 1977; Wandsnider 1997).
Ethnographic and historic accounts document the use of pits to store botanical foods, including mast throughout the Eastern Woodlands (Hilger 1992; Honigman 1956; Parker 1968)
including the American Southeast (Lawson 1967; Swanton 1946) as well as within the plains and
southwestern states (Forde 1934; Lowie 1954). These pits are often lined with bark, animal skins,
or grasses, although many are not lined at all. Foods are generally stored in woven sacks, hides,
bark containers, baskets, or ceramic vessels both for additional protection, as well as to ease recovery of the resources when pits are reopened.
Although the importance of mast within the diets of Native Americans living in the Eastern
Woodlands has long been recognized (Chapman and Shea 1981; Gardner 1997; Gremillion 1996;
Yarnell and Black 1985), it is critical to note that mast is likely over-represented within the archaeological record because tree nuts are relatively resistant to taphonomic processes, particularly
carbonization and erosion, and often survive as large fragments that can be seen macroscopically
(Simon 2009). Nutshells are also burned as a method of disposal, which again increases their
survivability and abundance within the archaeological record (Fritz 2001; Simon 2009). The focus on mast is perhaps nowhere more over-represented than within the study of Archaic peoples,
as smaller and less resistant plant remains rarely survive from these ancient sites (Simon 2009:
81). Commenting on this imbalance, Mary Simon recently wrote “This overriding dominance
can (and frequently does) tempt analysts to focus our attention, and our interpretation almost
exclusively on [mast resources], to the extent that every movement Archaic people made could be
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attributed to the quest for nut masts. Nuts no doubt played variously important economic roles,
but they were not the only plant products available” (2009: 81).
While Simon’s critique rings true in regards to the study of interior Archaic peoples, it does
not accurately describe research conducted along the coastline where shellfish, and to a lesser
degree, vertebrate fauna, dominate archaeological narratives (e.g. Quitmyer and Jones 2000; Reitz
1988). Shells are not only highly visible, they also create taphonomic environments in which
bones are well-preserved, resulting in an archaeological record rich in faunal materials that act to
drown out the study of botanical remains, including mast resources.
This disparity is perhaps nowhere more clear than in the study of shell rings. Although underreported, hickory nuts and acorns are found in high numbers at virtually every Late Archaic
shell ring (Calmes 1968; Edwards 1965; Flannery 1943; Marrinan 1975, 2010; Russo 2002; Russo
and Heide 2002, 2003; Waring and Larson 1968). Perhaps because of the visibility of shellfish
and vertebrate fauna, reporting of tree nuts is often limited to brief notes, appendices, and species
lists. As an example, Russo (2004) surveyed the importance of shellfish, deer, and fish at shell
rings, yet never mentions mast. Likewise, Marrinan (2010: 94) has offered a detailed account of
food remains from the St. Simon’s Island shell rings and compared them to other ring sites to
which she summarizes, “In general, subsistence remains reported from shell ring sites can be
characterized by the observation, “lots of oysters and many fish.” Although Marrinan notes the
presence of hickory nuts and acorns at the St. Simons shell rings, they are again considered a secondary resource with a minimal impact on the lives of Late Archaic peoples.
One reason why mast may be under appreciated is that, to date, archaeologists have never
defined any storage features at shell rings or other Archaic coastal locales. Storage pits are absent
not only at shell rings, but are rare across the Archaic Eastern Woodland, except for a few locales
where they are present in large numbers. In portions of Tennessee, New York, Illinois, and along
the Savannah River storage pits are common, often highly clustered, and thought to be used for
storing mast (Sassaman 2010: 175–178).
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Examples from Tennessee are particularly informative as the presence of deep storage pits is
so common that they are considered “diagnostic traits” of Late and Terminal Archaic societies
(Faulkner and McCollough 1982: 145). Storage facilities are generally found in one of two contexts. Either they occur in low numbers alongside residential structures or in high numbers at
seasonal sites. Examples of storage associated with residences include excavations conducted at
the Ewell III (40CF118) where storage pits were located alongside a small circular building and
a single flexed burial (Faulkner and McCollough 1982: 146). Other features, including a hearth,
refuse pit, and processing basins suggest the site was used over multiple seasons if not year-round.
Very little evidence for any additional Archaic presence was found at the site despite the excavation of a significant area (28,000 ft2), which suggests the pits, structures, and hearths were not
part of a large site complex, but instead reflect the labor of a small, likely familial, unit.
In contrast, there are several examples of storage being implemented at a much greater scale
including excavations at Jernigan II (40CF37), in which a portion of the excavation was designated the “Archaic Pit Cluster Area” because of the densely packed distribution of storage facilities.
Described as “virtually a honeycomb” (Faulkner and McCollough 1982: 169) of large, straightwalled pits, many of which overlapped, the Archaic Pit Cluster was tightly bounded and unique
in that similar storage facilities were not found elsewhere on the site. This confounded archaeologists as they found evidence that the Archaic Pit Cluster had been enlarged into areas not conducive to digging storage pits as they had only a small amount of topsoil before transitioning into
rocky soils and bedrock. This was particularly confusing as much more amenable locations were
nearby. Archaeologists concluded that the “‘special-purpose feature precinct’ was being very purposefully expanded with attention to keeping these facilities in close proximity to each other or to
their traditional location” (Faulkner and McCollough 1982: 172–173). The end result was hundreds of pits, many reaching more than a meter in depth, all located in a remarkably small area.
Similar clustering of pits can be found in Illinois, New York, and along the Savannah River.
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In each of these cases, unlike later time periods in which storage occurs in “bell-shaped” pits, Archaic facilities are most often straight-walled, flat-bottomed, and very deep excavations described
as “silos” (DeBoer 1988; Faulkner and McCollough 1982; Jefferies and Lynch 1983; Ritchie 1969;
Sassaman 2006b, 2010). Shallow basins are often found alongside Archaic silos and both are
thought to be used to process or store mast (Faulkner and McCollough 1982: 145, 290).
Taken together, mast likely played an important dietary role for many Archaic communities,
yet appears to rarely be stored in underground facilities. It is possible that below ground facilities have been misidentified, as recognition of storage pits is often difficult and based on negative
evidence. Likewise, storage could have been conducted using facilities other than pits and therefore difficult to detect archaeologically. Despite these complications, archaeologists have defined
several limited regions in which Archaic peoples were heavily invested in below ground storage.
Although shell rings are not currently one of those regions, nearby Savannah River is and I will
present data later in this chapter that shows similarities between the two and a need to reconsider
the importance of both storage and mast in the lives of coastal Archaic peoples. This argument
is important because up to this point archaeologists have accorded primary explanatory power to
shellfishing, hunting, and fishing with little consideration of botanical resources.
6.4 – Alternative interpretations of plaza disturbances
As detailed in a prior chapter (Chapter 4), dozens of pits were encountered in the plazas of
both St. Catherines Island shell rings (Figure 6.1). Archaeobotanical analysis of fine- and coarsegrained samples (Ruhl 2010, 2015) and details from field notes show that hickory and acorn shells
are found in high numbers in these pits. Hickory nutshells and meat are particularly prevalent
with notably fewer husk fragments (Ruhl 2010). This is important because husks are external
protective layers that are bulky and often removed at the point of collection (Reidhead 1976;
Sanger 2008). The low numbers of hickory husks show that nut remains were processed prior
to being brought back to the rings and therefore are not accidental or natural occurrences but
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Figure 6.1 – Photograph of pits, St. Catherines Shell Ring main interior block, facing east (left),
McQueen southwest interior block, facing east (right)
rather evidence for human collection and processing (Ruhl 2010). It is important to note that nut
remains are found in high numbers throughout the rings and not only within plaza pits. Additionally, none of the pits contained any cached materials, botanical or otherwise. Instead, each
was filled with soils and artifacts similar to surrounding anthropogenic deposits.
Because of the lack of direct evidence for mast storage, it is important to address the possibility that these features are not used for storage at all, but are instead the result of an entirely
different set of processes or practices. I consider several other alternative interpretations below,
including that the pits are actually the remains of natural events or that they were used for activities other than processing and storing nuts.
Natural processes
The discovery of numerous pits in each ring has been discussed in a prior publication (Sanger
and Thomas 2010) and through several conference presentations. Based on this publication and
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presentations, several colleagues have suggested that the features are not human made, but are
rather the result of a natural process; specifically, disturbance caused by root action (DePratter
pers. comm. 2013; Thompson pers. comm. 2009). Drawing from their own encounters with remnant and overturned trees, colleagues have suggested that sable palms (sabal palmetto), which are
found on St. Catherines Island, could create a soil change similar to those found at the St. Catherines Island shell rings. Sable palms have a very tight root structure that grows almost straight
down with very little expansion or contraction. After the tree dies, roots slowly rot, leaving
behind a highly organic soil with a circular outline and relatively straight walls. Colleagues that
consider the interior features to be the remnants of sable palms argue that the plaza disturbances
more closely resemble the remnants of deteriorated roots rather than human earthmoving because they lack 1) significant weathering, 2) stored materials, 3) internal stratigraphy, and 4) wall
slumping (DePratter personal commun. 2013).
The first concern, over a lack of weathering, relates to the level of organic preservation found
within the features. Colleagues wonder whether dark organic sand, as found within the features,
could survive more than 4000 years considering the large amount of rainfall, rodent activity, and
other taphonomic processes that could deteriorate the integrity of the features and the richness of
their fill. Preservation at both shell rings is indeed noteworthy as numerous nut fragments, small
seeds, and occasional bones were found in the buried organic horizon that spans the ring plazas.
These highly organic deposits are filled with materials dating to the Late Archaic and are almost
certainly the active ground surfaces during the creation of the rings. These soils are identical to
those found within the plaza features, which, I have already argued (see Chapter 3), is evidence
that the two are contemporaneous. Additionally, all of the plaza features originate within this
layer of organic sand, further substantiating their contemporaneity. Finally, all of the radiometric
dates drawn from plaza pits have returned dates contemporary or older than the shell arc (Chapter 4).
I suggest that the living surface and contemporaneous plaza features were protected from
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weathering by the addition of sands after rings were abandoned. A thick layer of low organic
sand, along with the modern topsoil, currently fills the ring plaza and measures between thirty
and fifty centimeters deep. The low organic sands were likely deposited quickly as ring interiors
are natural catches for wind and waterborne sediments as they are areas of lower elevation surrounded by the higher elevation shell arc. Apparently, the deposit of sands buffered the underlying anthropogenic soils from the effects of rainfall, root action, and other taphonomic processes
and is the primary reason why the Archaic surface and contemporaneous pits have survived more
than 4000 years.
The second concern over interpreting plaza features as storage facilities is that they lack any
stored materials. As I already noted, a lack of stored materials is testament to the intentions of
the peoples who made the facilities as they were designed to be emptied at some point. As such,
the presence of stored materials in an archaeological context ought to be the outlier rather than
expected outcome. The lack of pits filled with stored remains suggests that they were either visible on the surface or that individuals were careful about remembering precisely where each pit
was located. Despite the best intentions of the storing community, one would assume that a pit
or two would be missed and never emptied. I suggest that there are almost certainly a few pits
filled with mast at each ring, but that our sample size was simply too small to encounter them.
We sampled less than 5% of the ring interiors during which more than 50 pits were encountered.
This means that there are likely an additional 1000 pits at the two rings, likely including several
that are still filled with stored materials. It is interesting however, that the pits that were revealed
did not contain more than an occasional whole nut. If pits were filled with loose hickory nuts or
acorns, one would expect that at least a few nuts would escape retrieval when the hole was reopened. I interpret the lack of “stray” nuts as evidence that they were being stored in some sort of
container while in the pits. Experiments have shown that woven baskets increase the survivability of many buried resources, including nuts (McComb 1996), and facilitate their easy removal.
Other containers, including hides or ceramic vessels, might likewise offer similar benefits.
355

The third concern offered by those who see the plaza features as natural constructions is that
they lack internal stratigraphy or slumping as St. Catherines Island is largely made up of sands
that are not structurally stable over long periods of time. As such, open pits ought to collapse
and be filled in relatively short order if left open. In contrast, a slowly rotting stump or root mass
would provide structural stability as it was slowly filled by wind or water-blown sands. Likewise,
a slowly rotting and filled organic mass would leave behind a homogenous deposit made up of
high organics and sands. A human-made pit, if left open over long periods of time, would not
only slump, but would be filled with a more heterogeneous fill, likely layered as it was differentially filled through various natural and cultural processes.
Although these concerns are warranted, they assume that the pits were left open and slowly
filled, something that is directly counter to my interpretation. Instead, I posit that the lack of
internal stratigraphy and slumping suggests the rapidity at which people both excavated and filled
the pits. Drawing from experience excavating on St. Catherines Island, I can attest to the fact
that while open excavation units will eventually slump and collapse, they are stable over the short
term. Many of our excavations were left open for weeks, even months between field seasons and
rarely, if ever, collapsed. If storage pits were purposefully filled shortly after being emptied there
would be negligible amounts of wall slump.
As noted, the soils that fill the pits are largely identical in terms of color, grain size, and
cultural materials as the soils that make up the Late Archaic-aged organic layers that span the interior of each ring. To reiterate a point made several times, the pits originate within these organic
layers, so the fact that they are filled with a similar soil should not be surprising. What would be
more surprising is if a slowly rotting tree root would result in a soil identical to the contemporaneous ground surface not only in terms of organics and color, but also artifactual makeup. The
lack of internal stratigraphy within the pits suggests infilling was done with soils drawn entirely
from the upper portions of the contemporaneous ground surface. This careful excavation was
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likely conducted to preserve the relative flatness and evenness of the interior plaza rather than
creating a deeply pocked surface, which would be the result of less careful infilling. As such, I
suggest that infilling resulted in a uniform stratigraphy as it was drawn from a single, well-mixed
layer of highly organic sands and associated cultural materials.
Finally, the overall morphology of the pits is thought to be evidence that natural forces constructed them. Several of the pits reach depths below 1 m, yet have remarkably straight walls and
flat floors. Those that question whether the pits were made by people suggest that this morphology evidences natural forces as these features could not be the result of individuals leaning over
the edge of the pit and removing the soil with simple hand tools, as they are well beyond an arm’s
reach. I instead point out that these deep pits are also the widest pits—wide enough for an individual to be inside them and excavate them from within. These deepest pits also have the flattest
bottoms, which I suggest is further evidence that they were excavated from within, since a flat
bottom would be the most comfortable surface on which to work.
As will be explored within this chapter, pit shape varies between McQueen Shell Ring, where
pits are shallower and often have sloping walls and conical bottoms, and St. Catherines Shell
Ring, which is marked with a higher number of deeper pits with straight walls and flat bottoms.
It is difficult to interpret this variation if disturbances are thought to be the result of natural processes. Why would tree roots create a particular type of disturbance at McQueen Shell Ring and
another at St. Catherines Shell Ring? The more parsimonious answer is that the pits are human
made and that morphological differences are based on slightly divergent cultural practices and
traditions employed at each ring.
The distribution of the plaza pits also suggests that they are evidence of human activities
rather than natural processes. Despite more than three decades of excavations on St. Catherines
Island, similar features have never been encountered outside of the shell rings (e.g. Thomas 2008;
Larsen 2002; Thomas and Larsen 1978, 1982, 1986). Not only are the deep pits only found at the
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two shell rings, they are almost entirely limited to their interior plazas. Finally, all but one of
the pits originate within the buried anthropogenic soils found in the centers of the ring and are
therefore located between thirty and fifty cm below the modern ground surface. As such, if these
are the remnants of tree roots, these trees only grew for a limited period of time coinciding with
the creation of the shell rings. The one pit that did not originate within the ring plazas was instead found in the shell arc at the interface between two shell deposits, a very unlikely locale for a
tree to grow. In all, it is difficult to account for these distributions without coming to the conclusion that the disturbances are human made.
Other cultural processes: structural, mortuary, or wells?
If we accept that the plaza pits are the result of human actions, the obvious question is: what
was their function? In an earlier publication (Sanger and Thomas 2010), I entertained the idea
that the pits were structural and perhaps held very large posts. I have since rejected this interpretation for three reasons. First, pits appear to be randomly distributed in relation to one another.
There are no clear wall lines that one would expect if posts were structural. Second, several of
the pits are more than 1 m wide, well beyond what one would expect for a wall post. Of course,
posts are not always used for wall construction and can instead be freestanding monuments.
Such freestanding monuments might reach dramatic widths and could be arranged in a less
structured, or less recognizable, pattern than one would find with wall posts. Though this could
account for their distribution and size, the third reason I do not believe the plaza pits held posts
is that they do not have the “slides” normally found in very large postholes (Jefferies 1994). Slides
are shallow depressions at the top of the pit that allow large posts to be angled before being raised
to a vertical position and their absence suggests that the very large pits did not house large posts.
I also considered the possibility that the pits were used for burying human remains. The
lack of human remains suggests that the pits are not used for burials, particularly since cremated
human remains were encountered in the center of McQueen in a very different type of pit. While
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I will offer more details in a later chapter (see Chapter 7), suffice to say that the cremated remains
were placed in a pit with steeply sloped walls that come to a small conical base. None of the plaza
pits at McQueen or St. Catherines Shell Ring exhibit a similar morphology. Despite an exhaustive analysis of faunal remains from several interior pits, no human remains have been identified
(Colaninno 2010, 2012).
Finally, the lack of any significant burned wood, as well as a lack of any signs of thermal alterations to the surrounding soils, led me to reject that the plaza pits were hearths or roasting pits.
While there were small pieces of charcoal in every pit, the quantity was roughly the same as in
the buried organic layer from which they originated and likely reflect post-depositional processes.
One possibility that I did not consider was that the pits were wells, a suggestion offered by
William Marquardt (2010a, 2010b). Marquardt suggests that shell rings were occupied during a
period of lower sea levels and particularly cool and dry weather patterns. As such, according to
Marquardt, the rings, rather than being ceremonial centers or circular villages, were instead large
water-retention features used to “confine groundwater and rainwater” (Marquardt 2010b: 564).
The numerous pits found in the interior of the two rings at St. Catherines Island are therefore
interpreted as the “remains of wells dug when water supplies were exceptionally low” (Marquardt
2010b: 564). Aspects of Marquardt’s interpretations have since been questioned, including his
application of non-local sea level curves (Thomas 2011) and the feasibility of using shell to retain
water (Russo n.d.).
I suggest that Marquardt’s hypothesis is further invalidated by the lack of slumping found in
the plaza pits. As already noted, excavations at St. Catherines Island are stable for relatively small
amounts of time as the sands are not particularly compact and lack structural integrity over the
long term. The structural integrity of sands is further decreased with the introduction of water
as we witnessed during our excavations. The water table was encountered several times while
excavating at the shell rings, at which point unit sidewalls quickly disintegrated. As the plaza pits
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show no sign of the structural failure, it is unlikely that they remained open for extended periods
of time, particularly if they were well points that were inundated once tapping underlying ground
water.
The variability in depth reached by the pits also suggests that they were not well points.
While a handful are more than 1 m in depth and several encounter the modern water table, there
are also a large number of pits that are only 50 cm deep and several that only reach 30 cm. This
variation in depth provides a fundamental problem for interpreting the pits as wells unless we
are willing to accept that the freshwater table fluctuated by over 1 m during the relatively small
span of time (likely less than 200 years) that the features were being constructed. Additionally,
it seems unlikely, considering Marquardt’s assertion that the water table was significantly lower
than modern levels, that a 30 cm deep hole would ever reach a buried aquifer.
6.5 – Quantifying storage – volume estimates
With the rejection of all other competing hypotheses, it is likely that the plaza pits found at
both rings were used for storing and processing mast. As already noted, similar pits found at
other Archaic sites have been similarly interpreted (Faulkner and McCollough 1982; Jefferies and
Lynch 1983; Ritchie 1969; Sassaman 2006b). This interpretation is further bolstered by the large
amounts of nuts at both rings, many of which appear to be processed (Ruhl 2010).
Accepting the likelihood that the pits at the shell rings were used to store and process mast,
it is important to quantify the practice in order to see how important tree nuts may have been
for ring dwellers. Currently, highly productive oaks (Quercus sp.) can be found in almost every
portion of St. Catherines Island, while hickory (Carya glabra and C. ovalis) stands are somewhat
more limited, yet still quite common (Coile and Jones 1988; Thomas 2008). Much of the island
has been logged so the current state of tree distribution likely underestimates pre-contact levels as
both hickory and oak are near-climax species. Even with the decreased numbers of hickory and
oaks, there are significant stands of both within a 10-minute walk of each ring. In fact, McQueen
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Shell Ring is located less than 5 minutes away from two highly productive stands used in prior
studies designed to determine the return rates of mast resources (Sanger 2008; Semon 2008).
The most obvious manner of quantifying storage is to simply calculate the volume of storage facilities. To investigate the shape and size of the pits I used the 3-D capabilities of ArcGIS,
including the 3-D Analyst extension. Many of the pits were only partially revealed during excavation, however, which obviously reduces model accuracy. At least 25% of the pit had to be visible
to be included in this study, as those obscured to a greater degree were too difficult to model.
Additional complicating factors were encountered when modeling overlapping pits. Overlapping
pits were divided into individual features when possible and the morphology and volumes of each
were determined.
To assist in the discussion of the plaza pits, a few common morphological terms are defined
and used (Figure 6.2). The first is “silo,” a term used to describe Archaic pits elsewhere in the
Eastern Woodlands (Faulkner and McCollough 1982). Silos are defined here as having a ratio
of top-to-bottom diameter as less than 1.5 and a ratio of top diameter to total depth as less than
1.5. In other words, silos are deep pits with straight to very slightly sloping walls and flat bases.
“Cylindrical” pits are similar to silos, but are not quite as deep. These pits have a ratio of top-tobottom diameter of less than 1.5 and a top diameter to depth between 1.5 and 2.5. Several pits are
even more truncated in terms of depth to width ratio and are best described as “straight-walled
basin-shaped” (simplified to basin-shaped going forward). Basin-shaped pits have a top-to-bottom diameter of less than 1.5 and a top diameter to depth greater than 2.5. While silos, cylindrical, and basin-shaped pits all have straight walls, a number of pits have a steeper slope and are
described as “conical.” Conical pits have a top-to-bottom diameter ratio greater than 2.
The morphometric and volumetric data reveals interesting points of divergence between the
two rings, the most obvious of which is in pit shape. The straight-walled and flat bottomed silos
and cylindrical pits found at St. Catherines Shell Ring can be contrasted with the more conical
361

Silo
d1 < d2 * 1.5
d1 < h * 1.5

d1
h

Ratio of top diameter to total depth <1.5
AND
Ratio of top diameter to bottom diameter <1.5

h

Ratio of top diameter to total depth = 1.5-2.5
AND
Ratio of top diameter to bottom diameter <1.5

d2

Cylinder
d1 < d2 * 1.5
d1 > h * 1.5-2.5

d1

Basin
d1 < d2 * 1.5
d1 > h * <2.5

d1

Cone
d1 > d2 * 2

d1

d2

h

d2

h

Ratio of top diameter to total depth >2.5
AND
Ratio of top diameter to bottom diameter <1.5

Ratio of top diameter to bottom diameter >2

d2
Figure 6.2 – Pit types based on profile metrics
pits at McQueen Shell Ring (Figure 6.3). The pits at St. Catherines Shell Ring are also generally
larger than those encountered at McQueen.
Taken together, pit morphology and size fall into several relatively distinct clusters (Figure
6.4). The smallest size category at each ring includes pits that measure less than 200 l. At the
St. Catherines Shell Ring, very small pits are almost all shallow and basin-shaped while they are
more conical or cylindrical at McQueen (Table 6.1, 6.2). Materials recovered from these pits are
generally identical to those found in larger features. There are no signs of thermal alteration or
increased occurrence of charcoal so they do not appear to be hearths or cooking features. I hesitate to suggest that these are storage pits however because of their small size and instead posit that
they had some other function associated with processing mast, perhaps as hollows to hold acorns
during leaching.
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St. Catherines Shell Ring
Feature Number
Total Volume (l)
35
42.88
66
53.18
82E
77.3
8
127.76
39
131.34
21
148.66
29
200.46
36
230.07
82C
279.75
77
313.37
18
315.17
7
315.21
9
430.24
82B
442.54
27
451.58
17
477.52
30
507.63
37
507.63
24
523.07
28
528.44
82D
559.73
82A
573.71
20
675.6
71
704.57
68
712.64
74
738.2
72
748.8
73
795.22
23
1062.17
5
1109.77
* 70% of total volume

Available Volume (l)*
30.016
37.226
54.11
89.432
91.938
104.062
140.322
161.049
195.825
219.359
220.619
220.647
301.168
309.778
316.106
334.264
355.341
355.341
366.149
369.908
391.811
401.597
472.92
493.199
498.848
516.74
524.16
556.654
743.519
776.839

Category/Size Group
1/Very Small
1/Very Small
1/Very Small
1/Very Small
1/Very Small
1/Very Small
2/Small
2/Small
2/Small
2/Small
2/Small
2/Small
3/Medium
3/Medium
3/Medium
3/Medium
3/Medium
3/Medium
3/Medium
3/Medium
3/Medium
3/Medium
3/Medium
4/Large
4/Large
4/Large
4/Large
4/Large
5/Very Large
5/Very Large

Table 6.1
Morphological Type
Basin
Basin
Uncategorized
Basin
Basin
Uncategorized
Basin
Uncategorized
Cylindrical
Cylindrical
Basin
Basin
Cylindrical
Cylindrical
Basin
Cylindrical
Cylindrical
Cylindrical
Cylindrical
Cylindrical
Cylindrical
Cylindrical
Basin
Silo
Silo
Silo
Silo
Silo
Silo
Silo

Beside the very small pits, I classify all of the remaining plaza pits as storage facilities. Potential storage capacity is calculated assuming only a portion of pits were available as a significant
amount would be taken up with packing, earth fill, and capping materials. As such, I calculate a
70% fill rate for each pit.
Pits at McQueen are consistently smaller than those encountered at St. Catherines Shell Ring.
This variability in size is partially related to pit shape as straight-walled excavations have a greater
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McQueen Shell Ring
Feature Number
Total Volume (l)
16
19.37
6
29.06
20
41.9
22
82.75
12
116.81
11C
142.02
54
228.53
15
231.91
55
232.56
9
359.19
11B
445.65
7
545.56
10
633.19
11A
731.81
19
845.4
* 70% of total volume

Available Volume (l)*
13.559
20.342
29.33
57.925
81.767
99.414
159.971
162.337
162.792
251.433
311.955
381.892
443.233
512.267
591.78

Size Group
1/Very Small
1/Very Small
1/Very Small
1/Very Small
1/Very Small
1/Very Small
2/Small
2/Small
2/Small
2/Small
3/Medium
3/Medium
3/Medium
4/Large
4/Large

Table 6.2
Morphological Type
Cylindar
Cylindar
Conical
Cylindar
Conical
Conical
Conical
Conical
Conical
Conical
Conical
Conical
Conical
Silo
Conical

volumetric capacity than similar sized conical pits. That being said, pit shape is only partially
responsible for variation in pit size as features at McQueen are also consistently shallower and
narrower than those at St. Catherines Shell Ring. Despite the variability between the two rings,
storage capacities generally measure between 200 and 400 l, with a few examples of pits that could
contain more than 500 l of materials.
Volumetric findings can be extrapolated based on the distribution of pits at each ring. Auger
surveys and coring show that there are a negligible number of subsurface features within 16-18m
of the ring centers (Chapter 3). Instead, the vast majority of pits are limited to a “feature-rich
corridor” (Sanger and Thomas 2010: 59) lining the edge of the plaza and measuring between 1200
and 1400 m2, of which 5% has been excavated at St. Catherines Shell Ring and 3% at McQueen
(Figure 6.5)4. Assuming that our findings reflect the larger distribution of pits at each ring, extrapolation suggests that there are a total of 600 pits at the St. Catherines Shell Ring, 480 of which
were used for storage and have a volumetric capacity of more than 180,000 liters, while McQueen
4. Earlier estimates (Sanger and Thomas 2010) were before auger surveys and underestimated their numbers.
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St. Catherines Shell Ring

McQueen Shell Ring

high feature density 45.8m
low feature density16.6m

low feature density 18.5m

high feature density

Excavation area

43.3m

shell deposit

shell deposit
N

Storage pit
Positive core

0

Negative core

10

20m

Total plaza area (43.3m diam) = 1493 m²
Low feature area (18.5m diam) = 269 m²

Total plaza area (45.8m diam) = 1647 m²
Low feature area (16.6m diam) = 216 m²

High feature area = 1224 m²
Tested with 61m² = 5% sample

High feature area = 1431 m²
Tested with 38m² = 3% sample

Figure 6.5 – Distribution of features in ring interiors and proportion of interiors tested
Shell Ring contains 500 pits, 300 used for storage, with a capacity of almost 100,000 liters. This
model likely underestimates the actual number of pits and their storage capacities as it assumes
that there are no pits within 16-18m of the center of each ring, even though our surveys did occasionally encounter subsurface features.
Volumetric calculations give a first approximation of the scale of storage practices at each ring
and suggest that it was a significant endeavor. As a comparison, the Mono peoples in California
are heavily dependent on mast for both daily consumption and as a stored resource consumed
during large-scale gatherings (Basgall 1987; Baumhoff 1963; Gifford 1933; Kroeber 1925). Mono
gather massive amounts of acorns during the fall and store them in large, above-ground bins that
vary between 200 and 560 liters in size (McCarthy 1993: 274). A typical family would have three
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such structures that together would provide a staple year-round resource, as well as a surplus used
for hosting festivals or as insurance for future lean years.
Results can also be compared with archaeological research conducted in the Pacific Northwest where hunter-gatherer communities lived in large homes that had significant cellars used for
storage. Ken Ames and colleagues (Ames 2008; Ames et al. 2008), found that the largest cellars
contain 50,000 to 127,000 l of storage and likely supported a population of 200 people.
It is of course somewhat problematic to compare results from the rings to other accounts as
we know so little about how many people occupied the rings at any given time, or how often pits
were used or reused. Nonetheless, storage capacities of more than 100,000 l are remarkable and
similarities in the storage capacity of Mono facilities are also notable and suggest that mast was
an important resource that was stored at significant rates.
6.6 – Quantifying storage – labor estimates
Although raw volumetric potential is a useful measure for estimating the importance of
storage, it is divorced from the actual activities involved in collecting mast, digging pits, and the
myriad other tasks associated with storing tree nuts. To address the distance between volumetric
data and actual human experience I offer another method of quantifying storage – the amount of
labor associated with gathering, processing, and storing hickory nuts and acorns. In other words,
how much time and energy was required to fill each of the pits with hickory nuts and acorns?
Gathering mast entails a series of tasks that can be thought of as a chain of events, each of
which is dependent on the prior, which together form an operational sequence. Margaret Scarry
and Kandance Hollenbach (2012) recently offered such a sequence for hickory nut gathering on
St. Catherines Island that I use to structure my investigation, along with studies conducted by
myself and others in which we determined the labor involved in collecting and processing hickory, acorn, and a wide variety of other food resources found on the island (Sanger 2008; Semon
2008; Thomas 2008).
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Ethnographic research suggests that tasks associated with gathering mast often begin months
before nuts ripen as individuals routinely visit tree stands in an effort to anticipate future yields
(McCarthy 1993). Individuals may also tend particular trees or stands throughout the year
through clearing, pruning, or burning in an effort to increase yields or ease collection (Mason
1992; McCarthy 1993).
As nuts began to ripen in the fall, individuals return to stands thought to be most productive
and begin harvesting nuts. Travel time to and from productive stands would vary by year and
would likely increase throughout the season as trees closer to forager’s homes were harvested
first. Travel time is therefore difficult to model for the St. Catherines Island shell rings, yet there
are dozens of highly productive trees within a ten minute walk of each ring, and hundreds, if not
thousands, within an hour’s walk. Roundtrip travel time would therefore range between 10 and
120 minutes. I use an average of 60 minutes of travel time within my labor model while acknowledging actual time would be quite variable (Table 6.3).
Most tree stands are within the interior of the island, so watercrafts were likely not utilized
when harvesting acorns and hickory nuts. Instead, individuals likely carried mast in baskets
similar to those employed by modern acorn gatherers. Ethnographers and archaeologists have
observed modern Californian acorn processers and record that during periods of greatest collection, a single individual would generally carry a 36 kg basket of mast back to their residences
(Bettinger, Malhi, and McCarthy 1997; McCarthy 1993: 263).
Prior research gathering and processing hickory nuts and acorns on St. Catherines Island

Resource
Travel time
Collection time
Hickory, unhulled 1
.63
Hickory, hulled
1
1.08
Acorn, Live
1
10
Acorn, Laurel
1
25.2
Acorn, White
1
3.38
* includes drying and hulling, ** per 36kg basketload

Table 6.3
Processing time* Total Labor** Reference
.5
2.13
Sanger 2008
2.87
4.95
Sanger 2008
.5
11.5
Semon 2008
.5
26.7
Semon 2008
.5
4.88
McCarthy 1993
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shows the two vary in terms of size, abundance, ease in collection, and pre-storage processing
requirements (Sanger 2008; Semon 2008). Hickory nuts can be collected rapidly as they are
relatively large, highly visible, and often fall near the same time. Based on numerous time trials
(Sanger 2008), a 36 kg load of hickory contains roughly 2500 nuts that can be collected in a little
more than half an hour. Alternatively, it is quite common to hull hickory nuts in the field as
the exterior husk is bulky. If hulled, a 36 kg basket load could hold 4300 rather than 2500 nuts
(Sanger 2008: 170). Collecting and hulling 4300 nuts would take almost four hours and would
require bringing equipment, likely a wooden mortar and pestle, into the field. After gathering,
hickory needs to be dried, roasted, parched, or boiled as it is important to both prevent germination and to kill fungi, insects, and mold prior to storage (Talalay et al. 1984). A short boil or
roasting over hot coals are the most common methods of preparation and add roughly half an
hour of processing time per 36 kg load (Gardner 1997; Talalay et al. 1984).
In terms of acorns, Anna Semon (2008) conducted experiments with two different species
found on St. Catherines Island, Live (Q. virginiana) and Laurel (Q. hemisphaerica) oaks. Each
species varies in terms of nut size and abundance, resulting in very different collection rates. 36
kg of Live oak acorns takes almost 6 hours to collect while it takes 19 hours to procure the same
weight of the smaller and less abundant Laurel oak acorns (Semon 2008: 178, 183). While not
currently present in large numbers, it is likely that White oaks (Q. alba), which have larger nuts
that can be gathered more quickly, were once more abundant on St. Catherines Island (Coile and
Jones 1988; Semon 2008). In an effort to model collection times for White oaks I use experimental studies (McCarthy 1993) using Black oak (Q. kelloggii) as they are similar to White oaks in
size and morphology. McCarthy (1993: 263-64) found that on average, experienced individuals
could gather a 36kg load of Black oak acorns in a little less than three and a half hours. Acorns
also require post-collection processing in order to be stored. Specifically, acorns are often sundried, which, while taking place over many hours, even several days, takes very little direct effort
as the tasks associated (spreading and turning the nuts periodically) are embedded in other activ369

ities (McCarthy 1993: 270-271). I therefore follow McCarthy’s suggestion that a labor cost of half
an hour be attributed to drying acorns.
After being collected and dried, roasted, or boiled, a portion of the collected mast was stored
in the plaza pits. The volume of each pit obviously determines how many basket loads of mast it
would take to fill, which can be calculated once the 36 kg carrying weight is transformed into volume. I recently measured the volume to weight ratio of hickory nuts and found that 36 kg fills 49
l of space regardless of whether they were hulled, while a 36 kg load of Live oak or Laurel acorns
takes up roughly 52 l.
Excavating pits for storage is not a particularly difficult or time-consuming task as the sands
in each of the ring plazas are consolidated, but not compact, and are free of stone and bedrock. I
use the oft-cited figure of 2.6 m3 of soil removal per 5-hour work day (Erasmus 1965: 285) to model the labor needed to create the pits. Based on these data, the total time needed to fill each pit
with different resources can be calculated (Table 6.4, 6.5). This information is meant to be heuristic rather than a literal interpretation as there are a significant number of variables that cannot
be accounted for that could dramatically affect the labor involved in creating and filling each pit.
Nonetheless, labor estimates offer another manner of comparing the pits with one another and to
place them, albeit in an imprecise manner, into the lives of past peoples.
One of the greatest challenges in interpreting the pits is that it is unclear what is being stored
in each. The labor differences between hickory and acorn collection is particularly significant.
For example, the smallest storage pits, such as F. 55 at McQueen Shell Ring, have roughly 160 liters of storage space. A single person could fill this pit with unhulled hickory nuts in a single long
day. If acorns were being collected, however, a small pit would require between 15 and 80 hours
of labor to fill (White and Laurel oak, respectively). Very large pits reflect even more significant
labor investments as the largest pits found at St. Catherines (F. 5 and 23) could contain roughly 16
basket loads of mast. At a minimum, it would take almost 36 hours of labor to create and fill this
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St. Catherines Shell Ring
Feature num Available Volume (l)
5
776.84
7
220.65
9
301.17
17
334.26
18
220.62
20
472.92
23
743.52
24
366.15
27
316.11
28
369.91
29
140.32
30
355.34
35
30.02
36
161.05
37
355.34
68
498.85
71
493.20
72
524.16
73
556.65
74
516.74
77
219.36
82A
401.60
82B
309.78
82C
195.83
82D
391.81

Hours spent
Excavation
2.13
0.61
0.83
0.92
0.61
1.30
2.04
1.01
0.87
1.02
0.39
0.98
0.08
0.44
0.98
1.37
1.35
1.44
1.53
1.42
0.60
1.10
0.85
0.54
1.08
Hickory, unhulled
35.90
10.20
13.92
15.45
10.20
21.86
34.36
16.92
14.61
17.10
6.49
16.42
1.39
7.44
16.42
23.06
22.79
24.22
25.73
23.88
10.14
18.56
14.32
9.05
18.11

Hickory, hulled
80.61
22.90
31.25
34.69
22.89
49.07
77.15
37.99
32.80
38.38
14.56
36.87
3.11
16.71
36.87
51.76
51.18
54.39
57.76
53.62
22.76
41.67
32.14
20.32
40.66

Live Oak
158.39
44.99
61.41
68.16
44.98
96.43
151.60
74.66
64.45
75.42
28.61
72.45
6.12
32.84
72.45
101.71
100.56
106.87
113.50
105.36
44.73
81.88
63.16
39.93
79.89

Laurel Oak
399.48
113.47
154.87
171.89
113.45
243.20
382.35
188.29
162.55
190.22
72.16
182.73
15.44
82.82
182.73
256.53
253.62
269.54
286.25
265.73
112.80
206.52
159.30
100.70
201.49

Table 6.4
White Oak
74.76
21.23
28.98
32.17
21.23
45.51
71.55
35.24
30.42
35.60
13.50
34.20
2.89
15.50
34.20
48.01
47.46
50.44
53.57
49.73
21.11
38.65
29.81
18.84
37.71
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McQueen Shell Ring
Feature num Available Volume (l)
7
381.89
9
251.43
10
443.23
11A
512.27
11B
311.96
15
162.34
19
591.78
54
159.97
55
162.79

Hours spent
Excavation
1.05
0.69
1.22
1.41
0.86
0.45
1.63
0.44
0.45
Hickory, unhulled
17.65
11.62
20.48
23.68
14.42
7.50
27.35
7.39
7.52

Hickory, hulled
39.63
26.09
45.99
53.16
32.37
16.85
61.41
16.60
16.89

Live Oak
77.87
51.27
90.37
104.45
63.61
33.10
120.66
32.62
33.19

Laurel Oak
196.38
129.30
227.93
263.43
160.42
83.48
304.32
82.26
83.71

Table 6.5
White Oak
36.75
24.20
42.65
49.30
30.02
15.62
56.95
15.39
15.67

pit with unhulled hickory nuts. If the resources being stored were Live or Laurel oak acorns, then
labor time would jump to 150-400 hours. As such, depending on the resource, large pits could
reflect the labor of a small family gathering hickory over several days, or a dozen people picking
and processing acorns for almost a week.
Clearly, using labor estimates is not a particularly precise method of quantifying storage
practices, especially when it is unclear what is being stored. Perhaps the safest way forward is to
focus on medium sized pits and assume that they were filled with either hulled hickory or White
oak acorns as these resources are the most moderate in terms of labor costs. Using such a model,
average pits have roughly 350 l of storage space and could contain 6-8 basket loads of mast that,
assuming the pits were filled with either hulled hickory or White oak acorns, would take roughly 30-40 hours to gather, process for storage, and place into pits. As such, the average pit likely
reflects the labor of a moderate sized family working over several days.
6.7 – Quantifying storage – caloric estimates
Investigating the tasks associated with storing mast offers a useful, albeit imprecise, indices
of the labor invested in each pit. Nonetheless, it ignores the actual purpose of the constructions,
which was to provide sustenance at a later date. Measuring the potential nutritive value of storage
facilities is a common research tool as it provides insights into the place of stored foods within the
broader dietary needs of a population (e.g. Fairbairn and Omura 2005; Morgan 2012).
While there are a number of ways to quantify nutritive values, one of the most popular is
measuring potential caloric capacity. This is clearly a limited method of measuring nutrition, as
other values, such as fat or mineral content, are likely just as, if not more, important. Nonetheless, caloric values have become the preferred currency not only for tracking storage practices, but
also for the larger field of behavioral ecology (e.g. Bettinger 2009). As such, using caloric values
allows entry into a broader empirical record, as well as the potential for others to use this data
within their own studies.
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Within my prior research (Sanger 2008), the caloric value of hickory nuts were calculated.
These studies found that .12 kg of nutmeat could be extracted per kilogram of unhulled hickory
and .205 kg per kilogram if the hickory was hulled. As each kilogram of hickory nutmeat contains 7000 calories (Sanger 2008: 171–172; Thomas 2008: 137), a kilogram of unhulled hickory
contains 840 calories, while hulled contains 1435 calories5.
Acorns have an even higher return rate by weight. Both Live and Laurel oak acorns have a
similar proportion of nutmeat per nut (72% of total weight [Semon 2008: 179, 183]). The nutritive
value of a kilogram of Live oak acorn nutmeat is 2977 calories, while Laurel oak acorn nutmeat
contains 3810 calories per kilogram. As such, a kilogram of Live oak acorns contains 2143 calories6 and Laurel oak contains 27437. Caloric values of White oaks are estimated using published
studies on Black oaks that show that a kilogram of nuts contains 3604 calories (Barlow and Heck
2002).
Using these data, along with volumetrics already reported, the caloric potential of each pit is
calculated (Table 6.6). While total caloric potential of each pit is a useful metric, it is somewhat
difficult to contextualize. In order to provide a more manageable measure of storage potential, I
transform caloric values into number of days an individual could subsist (based solely on caloric
needs) on stored materials, assuming an average daily consumption of 2440 calories (Kelly 1995:
102).
These metrics offer insights into the potential importance of storage at both rings as even
small pits offer significant caloric capacity. Take F. 55 from McQueen as an example. Assuming
a 70% fill rate, this small pit could hold a little more than 160 liters of mast. This could consist of more than 100 kg of hickory nuts, which, if hulled and the nutmeat manually extracted,
would offer a return of approximately 170,000 calories, or, put another way, the caloric needs of
5. 7000 calories/kg of nutmeat x .12kg nutmeat/1kg nuts; 7000 calories/kg of nutmeat x .205kg nutmeat/1kg nuts.
6. 2977 cal/kg x .72kg nutmeat/1kg nutmeat.
7. 3810 cal/kg x .72kg nutmeat/1kg nutmeat.
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St. Catherines Shell Ring
Pit Num Available
Volume (l)
5
776.8
7
220.6
9
301.2
17
334.3
18
220.6
20
472.9
23
743.5
24
366.1
27
316.1
28
369.9
29
120.3
30
355.3
36
161
37
355.3
68
498.8
71
493.2
72
524.2
73
556.6
74
516.7
77
219.3
82A
401.6
82B
309.8
82C
195.8
82D
391.8
McQueen Shell Ring
7
381.9
9
231.4
10
483.2
11A
512.3
11B
312.0
15
162.3
19
591.8
54
160.0
55
162.8

Acorns
Quantity
(kg)*
536.02
152.25
207.81
230.64
152.23
326.31
513.03
252.64
218.11
255.24
83.02
245.19
111.12
245.19
344.21
340.31
361.67
384.09
356.55
151.36
277.10
213.75
135.12
270.35

Calories
(kcal)**
1150-1930
325-550
445-750
495-830
325-550
700-1175
1100-1850
540-910
465-785
545-920
180-300
525-880
240-400
525-880
735-1240
730-1225
775-1300
825-1385
765-1285
325-545
595-1000
460-770
290-485
580-975

Subsistence
days***
470-790
135-225
180-305
200-340
135-225
285-480
450-755
220-375
190-350
225-375
75-120
215-360
95-165
215-360
300-510
300-500
315-535
335-565
315-525
130-220
245-410
185-315
120-200
235-400

Hickory
Quantity
(kg)****
567.09
161.07
219.85
244.01
161.05
345.23
542.77
267.29
230.76
270.03
87.83
259.40
117.57
259.40
364.16
360.04
382.64
406.36
377.22
160.13
293.17
226.14
142.95
286.02

Calories
(kcal)*****
475-810
135-230
185-315
205-350
135-230
290-495
455-780
225-385
190-330
225-385
75-145
220-370
100-170
220-370
305-520
300-515
320-550
340-585
315-540
135-230
245-420
190-325
120-205
240-410

Table 6.6
Subsistence
days***
195-335
55-95
75-130
85-145
55-95
120-205
185-320
90-155
80-135
90-160
30-50
90-150
40-70
90-150
120-215
120-210
130-225
140-240
130-220
55-95
100-170
80-130
50-85
100-170

263.51
159.69
333.43
353.46
215.25
112.01
408.33
110.38
112.33

565-950
340-575
715-1200
760-1275
460-775
240-405
875-1470
235-400
240-405

230-390
140-235
290-490
310-520
190-320
100-165
360-600
100-165
100-165

278.78
168.95
352.76
373.95
227.73
118.51
432
116.78
118.84

235-400
140-240
295-465
315-535
190-325
100-170
360-620
100-170
100-170

100-165
60-100
120-205
130-220
80-135
40-70
130-255
40-70
40-70

* based on 1 liter = .69 kg of acorns. ** live oak = 2143 cal/kg, laurel oak = 2743 cal/kg, black oak = 3604 cal/kg. *** based
on 2440 cal/day (Kelly 1995: 102). **** based on 1 liter = .73 kg of hickory. ***** unhulled hickory nuts = 840 cal/kg, hulled
hickory nuts = 1435 cal/kg.

an individual for more than two months. If instead filled with White oak acorns, this pit would
contain almost 405,000 calories or almost 165 individual calorie days. Large pits, like F. 23 from
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St. Catherines, could potentially contain more than 1.5 million calories, and could feed a single
individual for more than 2 years.
These values are again offered as a heuristic tool in that they simply hint at the scale of storage
occurring at the shell rings. Caloric values are highly dependent on how resources were eventually prepared and consumed. The values just offered assume a highly effective processing method as they are based on the total potential caloric value of nuts in their raw form. Cooking or
processing mast necessarily results in a loss of nutritive value that are not considered within this
study as there are so many potential processing methods and we have little evidence as to which
were being used.
Nonetheless, it is useful to point out two things that come out of the caloric valuation of
storage at the St. Catherines Island shell rings. First, the amount of labor put into gathering and
storing mast pales in comparison to the amount of potential sustenance held in each pit. For
example, the very small pit from McQueen that, if filled with hulled hickory, could have fed an
individual for two months, would have only taken two or three days to fill. While only taking
a few days to fill, preparing mast for consumption is a time-consuming task that I will touch on
in a later chapter (Chapter 8). Nonetheless, storage allows the displacement of labor so that tasks
can be carried out at one’s leisure.
A second point coming from the caloric valuations is that the largest pits hold a level of
potential sustenance likely beyond the daily needs of individuals or small families. Again, the
largest pits could hold enough hickory nuts to feed a family for several months. While one could
imagine a moderate sized family slowly consuming these stores over a year, it is important to
note that their placement in deep underground silos would make daily, or even weekly, extraction
burdensome. It seems much more likely that pits were not opened again and again, but were
instead accessed rarely, perhaps only once, at which point most, if not all, of the stored materials
were extracted. If very large facilities were emptied en masse this would suggest that resources
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from the largest pits were not being extracted and consumed by small familial units but rather by
larger corporate groups.
Summary of quantitative studies
At each step of quantification, the storage capacities at the St. Catherines Island shell rings
are impressive. The likelihood that there were hundreds of deep storage pits containing hundreds of thousands of hickory nuts and acorns suggests mast was an important resource for ring
communities. That being said, it is important to note that we know little about whether pits were
used more than once and over what span of time they were constructed and used. Very few of
the pits appear to be excavated more than once as their fill is generally homogenous and walls
straight. As such, it is possible that each pit was used a single time and if the rings were occupied
for three or four centuries, the enormous storage potential at the rings shrinks to a much smaller
amount of annual accumulation. At an extreme, one could argue that the rings were occupied
for 400 years and each pit was used once, meaning that only a couple of pits were ever used at the
same time and that the total amount of stored foods was between 250 and 450 l every year. An
opposing extreme would be that the rings were occupied for less than a century and a significant
number of pits were used multiple times, in which case annual storage rates would be in the thousands of liters. Actual rates are obviously somewhere between these two extremes, yet impossible
to state with certainty. Nonetheless, it seems quite likely that the hundreds of pits at each ring,
along with the tens of thousands of hickory nut and acorn fragments found during excavations,
evidence a significant focus on mast at the St. Catherines Island shell rings.
6.8 – The place of storage within shell rings and archaic society
Analyses and calculations provided show that storage was engaged at a significant level at
both shell rings, yet it is important to contextualize these findings as storage is never employed
in a behavioral vacuum, but is instead imbricated in a wider world of social relations. It is particularly important to not consider subterranean storage as a normative activity as the creation
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of below-ground facilities is often more time consuming and less effective than above-ground
storage (DeBoer 1988). Above-ground facilities, including bins, cribs, and storage rooms, as well
as storage in ceramic vessels, skin bags, or baskets, are generally preferred as they can be easily
accessed, resource deterioration can be monitored, and they can be moved as needed. As such,
the presence of below-ground storage is only employed in a limited number of contexts.
William DeBoer (1988) was the first to go to lengths documenting the potential reasons why
an individual, family, or community might decide to utilize subterranean storage facilities. One
of the more common reasons is threat of seizure. Ethnohistoric accounts of Southeastern Native
American communities show that below-ground storage was often used during periods of conflict. For example, accounts document that “when [the Miami] are obliged to be from home for
any time or when they apprehend some interruption of the enemy, they make great concealments
underground where the grains are exceedingly well preserved” (Charelevoix 1923: 112-113). Pressures for the adoption of underground storage can also include seizure through taxation. DeBoer
(1988) documents the adoption of subterranean storage in hamlets surrounding Cahokia as a
method of hiding resources from elites situated at the central polity. Individuals also utilize below-ground storage to hide resources from members of their own communities (Dunham 2000).
While concealment rarely involves hiding resources from one’s own family members, there are
ethnohistoric accounts of women hiding seeds in pits located outside of residential areas in an
effort to conceal them from their husbands and ensure enough for future plantings (Wood 1898,
quoted in Dunham 2000: 244). In each of these situations, storage was placed in hidden locales,
under the floors of homes, or away from residences altogether.
Alternatively, storage pits can be used to reduce travel time back to one’s home by placing
them near, or at the point of resource extraction (McCarthy 1993; Morgan 2010). The strategy
of caching resources at the point from which they are extracted is particularly useful for more
mobile gatherers who do not have a year-round home, but would return to cached resources on
an annual basis (Ingold 1983).
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Neither concealment nor caching near resource extraction points applies to the use of subterranean storage at the shell rings however, as pits were placed in ring plazas, a presumably public,
highly visible location removed from where resources were being collected. Instead, the most
often cited reason for hunter-gatherer use of subterranean storage in public and highly visible
locales, is the periodic abandonment of storage locations (DeBoer 1988; Flannery 1972; Gilman
1987; McKusick 1973; Smyth 1989; Swanton 1946; Ward 1985). One account of storage during
periodic abandonment suggests this practice was often seasonal,
“When the Indians have harvested their crops, and before they start on their
winter-hunt, they dig their caches, or clear out those dug in previous years…
Reserving a small amount of corn, dried squash, etc., for winter use, they
deposit the remainder in these subterranean stor-houses, along with household
utensils, and other articles of value which they wish to leave behind. They
then fill up the orifices with earth, which they trample down and rake over;
thus obliterating every trace of the excavation…in each case, the distance and
direction from some door, post, bedstead, fire-place, or other object is noted
so that the stores may be found in the return of the owners in the spring”
(Mathews quoted in Bushnell 1922: 150).
Store houses used during seasonal abandonment need not be placed in secret locales but can
instead be hidden in plain sight as the entire community is removed and the resources are concealed below ground from both human and non-human alike.
Something similar may have occurred at the St. Catherines Island rings, although the seasonality indicators reported earlier suggests that sites were never truly abandoned. Again, precision
and sample size are somewhat problematic in that while we can be confident that people were
present at the rings during the fall and a portion of the winter/spring months, it is unclear whether this presence continued through the summer, for which we have few indicators, or was the
same across multiple years. As such, there are a wide variety of scenarios in which the rings were
periodically abandoned that could fit the available data set and therefore may account for the use
of subterranean storage.
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6.9 – Monitoring access to resources and questions of ownership
While I do not discount the possibility that below ground storage was linked to wholesale periodic abandonment of the rings, I offer an alternative interpretation – that pits were used less to
hide resources in the traditional sense of making their presence secret and more about monitoring access to these resources. As a brief recap, the excavations at each shell ring show that, with
a single exception (F. 38), all of the storage pits were found within ring plazas. There is no evidence that the pits were associated with any structures, domestic or otherwise, or that they were
covered by anything other than organic topsoil. Pits were likely excavated and filled during the
fall, a time in which both rings are occupied by significant numbers of people. As such, pits were
visible on the surface and placed in public spaces during times of high aggregation. Concealment
therefore seems unlikely, at least in terms of hiding resources from other ring occupants, as their
location would instead be public knowledge.
W.H. Wills and Thomas Windes (1989) document a similar situation at a Basketmaker III
village near Chaco Canyon. The village was inhabited year-round by a core group of families who
periodically hosted a larger regional population. Aggregations were seasonal as groups converged
to mass harvest and process resources, likely piñon nuts. When the harvest season ended, the aggregate community dispersed, leaving behind the year-round residents of the pueblo. Importantly, the families visiting the pueblo gathered a significant amount of resources that they decided to
leave behind, likely as food to be revisited when they returned the following year. Resources were
not placed in traditional store rooms however, but were instead stored in sealed caches, many
of which were underground. As sealed caches were often located in public places, they were of
limited value for concealment. Instead, as opposed to open cribs or storerooms, Wills and Windes suggest sealed storage facilities were being employed in order to detect whether resources were
being accessed when aggregate populations were dispersed and could not directly monitor their
stored foods. As Wills and Windes write, “caching indicates that resource monitoring, rather
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than concealment, was a primary objective, which in turn implies that the concern was more
with who opened bins than simply with preventing access. This sort of knowledge reflects a close
group association, but also suggests that there was some means to keep track of the site when it
was not occupied by the maximum group” (1989: 358).
I suggest something similar was happening at the St. Catherines Island shell rings. After the
fall harvest and perhaps a season of shellfishing, a portion of the ring residents dispersed, while
some families remained. For those who left, the nuts that they had collected needed to be saved
until they returned. Although mast could have been placed in above-ground cribs or other storage containers, non-local peoples instead decided to bury their amassed resources, likely because
they wanted to monitor and discourage access by their neighbors who had stayed behind. Buried
resources could have been accessed if needed, but this would result in clear marks of intrusion
that would have to be accounted for when the total population again converged.
Interpreting storage pits as tools used by seasonally dispersed populations accounts for the
public presence of pits while also shedding light on perhaps why some of the pits are so large. If
the rings were periodically visited by surrounding regional populations then perhaps these “foreign” communities gathered, stored, and consumed resources as a group. In this scenario, very
large pits could have been quickly filled by corporate groups who, after being absent for much of
the year, would have reopened their storehouses and had plenty of resources to feed their entire
community.
While the size of some pits suggests they were designed to feed large numbers of people, it is
important to note that there are also a number of much smaller facilities. To what extent these
smaller pits suggest the presence of smaller consumptive groups – perhaps families – is unclear.
In all, equating storage capacity with consumptive unit is difficult as it is unclear to what level pit
size relates to expediency, size of gathering party, richness of particular season, or precise resources being stored.
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The inability to directly relate pit size to consumptive group is unfortunate for a number of
reasons, not the least of which is that it frustrates attempts to better understand how resource
ownership was conceptualized. As noted at the beginning of this chapter, Ingold (1983) defined a
critical threshold between peoples who claimed ownership over materials based on appropriative
labor and those that did not. Similar considerations of the emergence of private property rights
(Bettinger 2006) likewise highlight the societal impact of individuated control over resources.
It is unclear whether a similar revolution was taking hold at the shell rings, although the use of
below ground storage likely reflects a proprietary division between year-round and intermittent
residents. To what level property rights were further appropriated by smaller social units is difficult to discern.
6.10 – Storage and placing resources out of view
Monitoring access to resources offers a somewhat mechanistic account for why communities
may chose to use subterranean rather than above-ground storage. I do not discount the functionality offered by this interpretation, yet I point out that the examples from St. Catherines Island
and those offered by Wills and Windes are based on storage within hunter-gatherer communities. As noted earlier in this chapter, hunter-gatherers often view amassed resources as morally
and socially problematic, which suggest that their storage would be handled with care. As such,
I suggest that below-ground storage not only allowed an opportunity to monitor access, but also
had the additional benefit of moving resources out of view, which may have alleviated some of the
concerns attached to their presence. Relating resource visibility with social conceptions of material accumulation is hardly a novel approach, as numerous studies suggest that the practice of
storage is deeply affected by how resources are owned, distributed, and perceived within a community (Fairbairn and Omura 2005: Hole 1999, Smyth 1989). In communities with high levels
of social stratification, stored goods are often made highly visible in order to promote one’s social
status, while the flaunting of wealth is often discouraged in communities embracing a highly
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egalitarian ethos (Hendon 2000, Weiner 1976). Decisions to make storage more or less visible,
accessible, and truthful are therefore deeply imbricated within larger political and social relations
with one’s neighbors. Rather than being a constant reminder of accumulation, resources placed
in below-ground containers could be put out of mind, perhaps purposefully forgotten or ignored.
Likewise, owners of these resources would be less likely to feel pressures to share.
Along these lines, it is important to consider the potential for hostility, competition, or animosity between the two St. Catherines Island shell rings and the possibility that resources were
being hidden from residents of the neighboring ring. As I demonstrated in the prior chapter,
there was a level of social distance between the two rings as each appears to espouse a different
cultural identity, at least in terms of pottery decoration and use. Likewise, there is a minimal
amount of overlap within their potting communities, which suggests some sort of social boundary divided the two. This boundary was crossed on occasion however as the few “non-local” pots
at each ring suggest that the two ring communities were not entirely foreign to one another. As
such, amassed resources may have been hidden from neighbors residing at the opposite ring, perhaps in fear that flaunting them would promote anger or covetousness.
Additionally, highly visible resources are often targeted for demand sharing within hunter-gatherer communities; demands that are often socially unacceptable to deny outright (Peterson
1993). Instead of outright denial, there are numerous accounts of hunter-gatherers communities
who profess a deep-seated sharing ethic, yet nonetheless purposefully hide resources in order to
dodge potential demands for sharing (Hansen 1974; Myers 1988; Tucker 2004; Turnbull 1972).
Hiding foods takes on many forms, from eating in secret, to concealing foods inside of homes, to
lying about success in the hunt – all of which is designed to reduce the visibility of accumulated
resources and the possibility of being asked to share. Perhaps ring dwellers engaged in a similar
type of deception, either within their own community or between the two rings. Placed out of
sight and perhaps out of mind, few demands were placed on sharing the stored nuts and a level of
accumulation was accepted.
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6.11 – Storage and the power of place
Although it is quite likely that below ground storage was used to both monitor access and
reduce visibility of resources, neither of these factors account for the presence of storage features
within ring plazas. While the precise activities taking place in ring plazas are unclear, they likely
include some level of habitation and communal rituals, including dancing, oration, and feasting.
For parts of the year, particularly the fall, plazas would be busy places with high amounts of foot
traffic. As such, they hardly appear to be well suited for the excavation of large, deep pits and the
storage of food. Why then, did ring-builders choose to use plazas for storage rather than a more
amenable location outside of the ring?
There is a great deal of disagreement over how and why shell rings were formed, yet almost
all archaeologists agree that the formal structure, verticality, materiality, and local effect on biota
marks them as different from their surroundings and likely as important and powerful points on
the landscape (Thompson 2006, 2008; Russo 1991, 2004; Saunders 2004). In the following chapter, I offer a detailed study of the cremated remains found in the center of McQueen Shell Ring
as well as the finds from the center of the St. Catherines Shell Ring; all of which suggest that the
rings were points of notable cosmological import. In the final chapter of this dissertation, I argue
that the cosmological significance of the rings relates to their ability to safely hold accumulated
resources whose presence is otherwise morally and perhaps cosmologically dangerous for peoples
who view their relation with the non-human world premised on trust, reciprocity, and giving. I
delay this conversation however, as it requires the evidence offered in the following chapter and is
best presented alongside other arguments for the cosmological significance of the rings.
6.12 – Archaic storage beyond St. Catherines
Before turning to the potential cosmological significance of the St. Catherines Island rings,
it is important to again place the findings offered in this chapter into a larger context. I have
already offered a very general overview of storage across the Archaic landscape, but have large384

ly ignored the placement of these facilities within specific sites and how this might relate to my
interpretation that amassed resources were dangerous, or at least demanded special consideration
because of social and cosmological pressures. Additionally, similar storage practices have never
been reported from other shell rings, which would seem to suggest that the practice was unique
to St. Catherines Island. I provide a review of the available literature in an effort to determine
whether this is the case or if similar storage facilities were ignored, downplayed, or otherwise
missed at other shell rings.
As noted earlier, the use of below-ground storage is not a widespread phenomenon within
Archaic sites, but when it is used, it is often employed intensively. Sassaman (2010) outlined three
portions of the Eastern Woodlands in which below-ground storage was very common during
the Archaic, all of which often, at times exclusively, utilized deep “silos” for storage. One area in
which storage was commonly employed using deep, straight-walled pits was at Stallings Island
and several other sites along the Savannah River.
As has been touched on in an earlier chapter, Sassaman and colleagues (Sassaman et al. 2006)
shows Stallings Island was occupied over two distinct time periods by two different peoples. The
first occupation, dating to 5300–4500 cal B.P., was a local community who utilized the island for
freshwater shellfishing, a limited amount of below-ground storage, and the burial of their dead.
After a hiatus (roughly 200 years), the site was reoccupied by coastal peoples that made forays
into the Middle Savannah River around 4500 cal B.P,. and by 4200 cal B.P. had occupied Stallings
Island. While they controlled the river valley, these coastal transplants were surrounded by the
area’s original residents who retained their traditional practices and remained distinct from Stallings Island peoples (Sassaman 2010).
Although the earliest Stallings Island residents engaged in a limited amount of subterranean
storage, later residents were far more invested in using storage pits, often in highly structured
manners. Sassaman (2010) has made the argument that below ground storage was used by later
Stallings Island peoples because they were surrounded by the original residents of the river valley
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and therefore wanted to conceal their material accumulations. Indeed, Sassaman suggests that
the three communities with the strongest evidence for underground storage during the Archaic (Ledbetter, Stallings, and Lamoka) are also “groups occupying land adjacent to or within the
territories of others” (2010: 179–180). As I have noted, a similar conclusion could be drawn from
research on St. Catherines Island where each of the shell rings were occupied by different communities and therefore concealment from one’s neighbors appears to be an important consideration
for a number of Archaic peoples. Although Sassaman does not hypothesize about why residents
at Stallings Island may have wanted to hide resources from their neighbors, it is likely that it was
considered socially transgressive to flaunt accumulated resources or that highly visible accumulations would be targeted for demand sharing. Alternatively, residents at Stallings Island may have
felt their resources were going to be stolen, and therefore concealed them from their neighbors.
Although these theories carry some explanatory weight, I again point out that simple concealment does not account for the distribution of storage features at many Archaic sites, including
Stallings Island, where pits are placed in a remarkably formal and spatially structured manner.
First, it is important to note that very similar pits were used for both subterranean storage and
human burial at Stallings Island. The site structure at Stallings Island is remarkably reminiscent
of the St. Catherines Island shell rings in that storage pits are placed along a 30–40 m diameter
circle that bounds a 15–16 m wide area dominated by burial pits (Sassaman et al. 2006). This
pattern is replicated at Mims Point (38ED9), another Late Archaic site located only 1.2 km north
of Stallings Island and Chesterfield (38BU29) a nearby contemporaneous shell ring (Figure 6.6).
Sassaman and colleagues (2006) suggest that the distribution of storage pits relates to the
circular distribution of living structures, although no such structures have been encountered.
Whether the pits are household storage containers remains unclear, yet it is important to note
that they are quite limited in their distribution and are directly associated with burials, both in
terms of similar morphology and spatially. It seems unlikely that these similarities are accidental,
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St. Catherines Shell Ring (lower left), McQueen Shell Ring (lower right)
but rather suggest a significant level of concern over how and where accumulated resources were
placed.
A similar concern with widely distributing storage facilities can be seen in my earlier example drawn from Tennessee where pits were placed in a well-designated “special-purpose feature
precinct” (Faulkner and McCollough 1982: 173). Much like the storage pits at the St. Catherines
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Island shell rings and at Stallings Island, Archaic storage in Tennessee is often spatially segregated from other activity areas, particularly when it is deployed on a large scale. Whether the
tight clustering of storage and formalized patterning is related to the threat caused by resource
accumulation, as I suggest for the St. Catherines shell rings, is far from clear, but it is a potential
explanation for the particular deployment of underground storage by these hunting and gathering communities.
These interpretations would be strengthened if similar storage features were found at other shell ring sites and were distributed in a similar fashion. Currently, no similar features have
been reported from any other shell rings, although there are tantalizing suggestions that other
researchers had encountered storage pits within ring plazas and had not appreciated their significance. For example, the Skull Creek shell rings (38BU8), located on Hilton Head Island, were
excavated by Alan Calmes (1967) who noted that pits were found in the centers of each ring.
Very little information was offered for the pit in the center of the smaller ring, but the larger ring
contained a “pit with hard, concretion like, material,” which measured 60 in. in diameter (Calmes
1967: 9–11). Likewise, excavations at A. Brusch Krick (9MC87) revealed a “fire hearth” in the direct center that contained bone, ash, and charcoal (DePratter 1976). A pit filled with dark brown
soil, thought to be either a trash or storage pit, was also found at Lighthouse Point Shell Ring,
although details are again lacking (Trinkley 1975, 1976). Other poorly described fire or shell pits
have been recorded for Chesterfield Shell Ring (Trinkley 1980). Perhaps the most intriguing description of plaza features comes from Trinkley’s work at Stratton Place where he notes numerous
circular “ash” pits, all of which measure 1 m or more in diameter, lining the interior edge of the
ring plaza (1980: 256). Unfortunately, none of these pits were excavated; however, a shallow oval
pit in the direct center of the ring, measuring .6 ft deep and 6.4 by 2.2 ft around, was investigated.
Excavations revealed charcoal, bone, and crushed oyster, and the likelihood that this disturbance
was made up of two merged pits. Thompson also noted the presence of a basin-shaped pit in the
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interior of Sapelo III, which he took as evidence that secular activities were taking place there
(2008: 102).
None of these findings are conclusive by any means, yet suggest that pits, perhaps similar to
those found on St. Catherines Island, have been encountered at other shell rings. Other shell ring
interiors have been excavated and occasionally contain features other than pits. Russo’s (1991)
work on Horr’s Island is notable for his discovery of dozens of postholes within the ring plaza,
many of which appear to outline discrete structures. Midden deposits have also been found in
the interior portions of both Cedarland and Claiborne rings (Sassaman and Ledbetter 1996: 80),
a rarity, as most ring plazas are “clean” of midden material. Finally, it is important to note that
there are a number of ring interiors that have been well reported, yet show no signs of any storage
facilities. These include Waring and Larson’s (1968) work at Sapelo I, where they placed a 10 x 10
ft unit in the ring plaza that encountered very few cultural materials.
Unfortunately, the vast majority of shell ring interiors have been minimally tested, which
makes it difficult to determine to what extent the findings on St. Catherines Island are unique or
part of a larger pattern. Nonetheless, structural similarities with other Late Archaic sites along
the Savannah River, including Stallings Island, suggest that circular distributions of deep storage
pits are not limited to St. Catherines Island. Clearly, additional work within ring plazas is warranted, as it will offer an opportunity to test my interpretation of shell rings as powerful points
on the landscape whose shape and structure are at least partially influenced by a desire to encircle
accumulated stored materials.
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Chapter 7 – MORTUARY DATA
7.1 – Introduction
Mortuary activities and events are often a critical aspect of investigating the religious, ritual,
and cosmological lives of past peoples. Archaeologists have long used mortuary data to investigate belief systems, power relations, and ceremonial practices, as well as diet, genetic relatedness,
and patterns of violence (e.g. Bartel 1982; Binford 1971; Saxe 1970). Within this chapter, I present
and frame the mortuary finds from McQueen Shell Ring, in which at least 8 people were cremated and interred. I also briefly present finds from the center of St. Catherines Shell Ring, which
does not include any remains identified as human, yet has clear parallels with McQueen as it also
contains calcined bone interred in deep pits.
I begin the chapter by reviewing evidence of other Archaic period mortuary finds. Across the
Eastern Woodlands, Archaic age human remains are found in much higher numbers than older
Paleoindian burials, likely as human interment became more formalized and conducted in the
same locales over long periods of time (Walthall 1999). Some suggest highly mobile Paleoindian peoples moved quickly across the landscape and likely had few, if any, ties to specific points
on the landscape (Kelly and Todd 1988). As such, Paleoindian peoples are thought to dispose
of their dead in highly expedient manners shortly after death near the point of their demise
(Walthall 1999). In contrast, Archaic peoples are thought to move in seasonal rounds through
particular territories and made efforts to bury their dead in defined locales (Walthall 1999).
Some suggest that Archaic mortuary locales were established as “corporate markers,” underwritten by ancestral claims of ownership through a history of land use and occupation (Buikstra and
Charles 1999; Charles and Buikstra 1983).
Others, particularly Cheryl Claassen (2015), see the Archaic as a time of religious and ritual
experimentation and the development of long-lasting and impactful cosmological traditions driven, a least in part, by changing ecological and environmental conditions. The end of the Pleisto390

cene and the beginning of the Archaic is marked by the extinction of many animals, changing sea
levels, and dramatically different weather patterns. Archaic peoples were perhaps challenged by
these changes and, according to Claassen, began to engage in increased levels of religious contemplation, revelation, and focus.
Whatever the causes, the Archaic is characterized by the establishment of diverse mortuary
practices that were often spatially and temporally constrained in manners that suggest the handling of the dead was governed by well-defined and long-lasting practices limited to particular
social groups. After reviewing several of the major mortuary traditions found in the Eastern Archaic, I turn to coastal regions where archaeologists have rarely encountered Archaic-age human
remains. This lack of mortuary data clearly relates to a particular manner of handing the dead
that has escaped archaeological description. The finds presented in this dissertation suggest that
cremation was practiced by shell ring residents. As cremation results in highly fragmented bones
that are difficult to recognize as human, this may help account for why so few human remains
have been reported from other Late Archaic coastal sites.
As my review of Archaic mortuary practices will highlight, the use of cremation at McQueen
Shell Ring is not only unique at coastal sites; it is remarkably rare across the Southeast. When
combined with the presence of a copper object, the treatment of the dead at McQueen is unlike
any other in the region, leading me to conclude the chapter by suggesting a possible connection
between shell rings and contemporaneous peoples living in the Great Lakes, who likewise cremated their dead and buried them with copper objects. I first begin however, by briefly reviewing
other mortuary traditions found in the Archaic American Southeast.
7.2 – Death in the Archaic: Southern Ohio Valley, Florida, Stallings Island
Perhaps the best-studied Archaic mortuary practices in the Southeast are those performed in
the Lower Ohio Valley where more than 3000 burials have been recovered (Haskins and Herrmann 1996) (Figure 7.1). Generally, the earliest burials date to circa 8000 cal B.P., and become
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more common in the sixth and seventh millennia before present, before waning by the mid-third
millennia (Claassen 2010; Marquardt and Watson 2005). Burials include a large number of men
and women of varying ages, including a significant number of children and infants (Herrmann
1990). Burial sites include shell middens located next to rivers, nearby bluff tops, and cemeteries
placed further from rivers. Burials are mostly single individuals, flexed or contorted to fit within
small pits, and associated with very few objects (Rolingson 1967). While individual interment
was more common, there are a number of group burials within riverine shell deposits (Mensforth
2001). In addition to human burials, a large number of dogs were interred; at times alone or in
conjunction with human burials (Morey 2010: 168-176). A significant number of people appear
to have died violently, as many have embedded projectiles, cranial fractures, defensive wounds,
evidence of scalping, or are otherwise marked by violence (Mensforth 2001, 2005, 2007; Smith
1993, 1995; Webb 1974).
Burial distribution, particularly in shell middens, appears random, as there are no clear clusters and many interments overlap (Milner and Jefferies 1998). Shell middens were constructed
over hundreds of years and are littered with flaked and ground stone, bone, and antler tools that
suggest a “broad range of common domestic activities were conducted” alongside burials (Milner
and Jefferies 1998: 125). Many archaeologists have taken the seemingly haphazard nature of burials and the presence of mundane artifacts intermixed with shell midden material deposited over
long periods of time as evidence that riverine shell middens were not special mortuary grounds,
but rather residential and procurement locales in which the dead were occasionally interred (e.g.
Crothers 1999, 2006; Milner and Jefferies 1998).
Others contend that mortuary patterning can be seen when comparing burials found in different contexts (Claassen 2010; also see Claassen 1996, 2013). Specifically, Claassen (2010) posits
that distinct differences can be seen between burial sites with and without shell, and more subtle differences may also exist between shell-bearing sites found along the river’s edge and those
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located along bluff tops. According to Claassen (2010), river bluff locales, which often include
dog burials not associated with human interments, were staging locales for the processing of the
dead and cleansing of individuals involved in mortuary activities. Shell midden sites, according
to Claassen, are not residential or procurement locales, but are rather cemeteries set aside for the
burial of individuals who had transgressed natural or social orders. Some of these individuals
may have been sacrificed, as Claassen writes riverine shell mounds “were places where major
short-term gatherings were held to conduct significant rituals during which or for which captives
and transgressors of mores were dispatched and buried, and where a subset of the dead from several social groups were interred ceremoniously” (2010: 134). As such, shell midden burials may
reflect a ritual theater in which Archaic communities settled disputes, created communal identities, and otherwise refashioned their social and political worlds (Claassen 2010: 169-193).
According to Claassen (2010: 130), the highly ritualized actions conducted along the river and
nearby bluffs can be contrasted with the burials found outside of the shell contexts, which rarely
include dogs, have lower rates of violence, and fewer infant interments. As such, burials outside
of river valleys are thought to reflect a different manner of handling the dead, driven by manner
of death and the ritual needs of the community. Despite differences, burials in both riverine and
non-riverine contexts are almost entirely in-flesh inhumations, with very few bundle burials, and
almost no cremations (Claassen 2010; Haskins and Herrmann 1996).
Closer to the current study area, there is a rich history of human interment in Florida (Figure
7.1). The oldest interments include 168 individuals recovered from Windover Pond near Cape
Canaveral, most of which date to 8100-7900 cal B.P. (Anderson and Sassaman 2012: 100; Doran
2002). Individuals were submerged and anchored to underlying peat, perhaps using stakes, and
often occur in clusters (Dickel 2002). Most of the burials were fully articulated and flexed with
heads oriented to the west (Dickel 2002). There is evidence for violence in several burials, including a decapitated adult male with an antler-tip projectile embedded in his hip (Sassaman 2010:
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67). Burials include relatively equal numbers of adult men and women, along with a significant
number of subadults. Similar charnel ponds have been encountered at Bay West (Beriault et al.
1981) and Republic Groves (Wharton et al. 1981) and, while somewhat more recent (ca. 75006300 cal B.P.), are also Middle Archaic in age.
Over time, pond burials, which were widespread in Florida (Wentz and Gifford 2007), eventually becomes less common, as burials shift to shell mounds. Early shell mound burials include
the Harris Creek site on Tick Island where 175 burials were found in “two successive platforms
atop a shell ridge” (Anderson and Sassaman 2012: 99; Aten 1999). Some of the oldest burials
include individuals that date to 7000-6600 cal B.P. (Tucker 2009), the majority of which were
single interments of complete, flexed individuals, although there were occasional multiple burials
including a grave containing eleven bodies (Sassaman 2010). Adult men and women are represented equally, while infants are largely absent (Aten 1999: 170). Mortuary objects are uncommon and generally consist of projectile points, beads, or bone pins (Sassaman 2010: 68).
Mortuary practices in Florida shift again around 5600 cal B.P., when bodies are more commonly interred in sand mounds, many of which were placed directly on top of earlier shell burial
mounds (Endonino 2010). Evidence for the shift from shell to sand mounds can be found at the
Thornhill Lake complex where two earthen mounds were erected between 5200 and 4700 cal
B.P. on top of an earlier arcuate shell ridge (Endonino 2008). Burials in the sand mound include
adult men and women that were all in-flesh inhumations, and generally buried individually in an
extended position (Endonino 2010: 129-130). Artifactual finds were rare and generally limited to
beads and bannerstones, some of which were made of non-local materials (Endonino 2010).
Mortuary traditions in Florida again shift around 4700 cal B.P., when Orange pottery is first
produced in the region, at which point inhumations within mounds ceased (Endonino 2010: 341;
Randall and Sassaman 2010). Not only are there no Orange-period burial mounds, there are
virtually no human interments throughout northern Florida during this period of time (Ran395

dall and Sassaman 2010). The lack of Orange-period burials is striking in that it is a break from
a mortuary tradition spanning more than 3000 years. For those three millennia, the mortuary
ponds, sand and shell mounds were well-defined and, in the case of mounds, were often the most
visible human constructions on the landscape. In contrast, alongside the local introduction of
pottery around 4700 cal B.P., shell rings become the dominant human mark on the landscape and
mortuary activities become archaeologically invisible. On the Florida coast, large shell rings, including Horr’s Island, contain massive amounts of evidence for human occupation and daily life,
yet none contain a single Archaic-age burial (Russo 2006). Likewise, similar arcuate shell ridges,
such as the Silver Glen Run, are found within interior river valleys in Florida and may overlap
earlier mortuary complexes, yet also do not contain any burials (Sassaman 2010: 75-77).
Although the creation of burial mounds ceases and evidence for mortuary activities becomes
scarce around 4700 cal B.P. in Florida, significant interments can be found to the north in interior
portions of Georgia. A particularly salient example of burial practices dating to the Late Archaic
can be found at Stallings Island. As noted in earlier chapters, Stallings Island is located in the
Savannah River, roughly 150 km from the coastline and was occupied during two distinct periods; first by interior peoples (5300-4500 cal B.P.) and later by coastal groups who made their way
up the river (post 4200 cal B.P.). Burials from both periods are remarkably common, to the point
that the island has been called a “necropolis” and an “island for the dead” (Jones 1861: 17-19).
More recent research questions whether the site was exclusively used for mortuary activities and
instead suggests Stallings Island was home to a relatively large population, many of whom lived
on site year-round (Claflin 1931; Sassaman et al. 2006). Burials almost entirely consist of solitary
individuals placed in pits, often in a seated or flexed position. Bundle burials are very rare and
cremations are absent (Claflin 1931). Men, women, and children are all represented and burial
goods are relatively sparse. Unfortunately, the majority of burials were removed in the 1800s and
early 1900s, making them difficult to precisely date beyond placing them within the Late Archaic.
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To remedy this lack of precision, Sassaman and colleagues (2006) have revaluated many of the
burials based on the presence of associated pottery, as the initial occupation of Stalling’s Island
pre-dated its local adoption. As briefly touched upon in the prior chapter, while burials dating to
the initial occupation are widely distributed, later interments follow a distinct spatial patterning.
Based on the distribution of 58 burials, Sassaman and colleagues argue that interments are focused within a “plaza” surrounded by a circular residential space marked by deep storage pits and
presumed “discreet domestic spaces” (2006: 556). All of the plaza burials are adults, including
both men and women, while subadults are limited to the domestic space or even further extents.
Sassaman and colleagues interpret these findings as reflecting a mixture of domestic and ritual
space at Stallings Island, as its later residents resided in a circular village that surrounded an open
plaza used for a variety of activities, including human burial.
7.3 – Mortuary evidence from the southeastern Coastal Late Archaic
Although there are clear mortuary traditions elsewhere, one of the more confounding aspects
of the southeastern coastline is the lack of Late Archaic age human remains. Mike Russo, writing
on the paucity of data, suggests that “(i)n South Carolina, Georgia, and Florida, so few coastal
Late Archaic burials have been identified that any discussion of mortuary practices is wholly
and largely excluded from settlement models” (2006: 46). The best evidence for Late Archaic age
human interments along the southeastern coastline comes from Daw’s Island in South Carolina.
Six bodies were found eroding out of the bank of the Broad River, many of which appeared to be
associated with a neighboring Late Archaic midden (Michie 1973). Unfortunately, many of the
burials were removed by “amateur collectors” (Rathbun et al. 1980: 57) leading some to question
their authenticity as none were “removed under satisfactory archeological conditions” (Trinkley
1980a: 324). All six were complete, except for one individual that was missing a cranium (Rathbun et al. 1980: 57-59). All of the individuals were adults and most had signs of poor health,
including insufficient nourishment, and dental caries (Rathbun et al. 1980: 68); pathologies more
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often associated with agrarian than hunter-gatherer societies. Because of the recovery methods
and questionable association with the nearby midden, it is difficult to determine whether the
Daw’s Island burials are Late Archaic in age. In any regard, the finds at Daw’s Island are unique,
as no other formal Late Archaic burials have been reported from the coast (Russo 2006).
Shell rings would seem to be natural locales for burials, yet a rigorous overview provided by
Russo (2006) shows very few contained human remains and fewer still have any that are unambiguously Late Archaic in age. According to Russo (2006), the only excavations that have definitely recovered Late Archaic human remains (besides teeth) are those conducted at Fig Island
and Cannon’s Point, while remains found at Sapelo and Skull Creek may also be Late Archaic,
yet are problematic. A brief overview of each highlights the paucity of mortuary data from Late
Archaic shell rings.
The remains recovered by Marrinan (1975: 82-83) at Cannon’s Point include femur, tibia,
pelvis, and skull fragments. These remains were interspersed within the shell midden and spread
out over multiple units, yet are clearly part of the Late Archaic age deposits. The remains were
highly fragmented, yet showed no signs of being cut or burned.
At Fig Island, Saunders (2002: 140) found a femur fragment lodged in an earlier trench profile
that cut through the midden. The fragment came from an otherwise secure locale and based on
its stratigraphic position, is almost certainly Late Archaic in age.
The finds at Skull Creek 1 and Sapelo 1 were both recovered from the plaza and are therefore
somewhat problematic as they may pre- or post-date the Late Archaic shell deposits. A “jaw fragment” (Calmes 1967: 23) was found at Skull Creek 1, while a temporal bone fragment was recovered from Sapelo 1 (Moore 1897: 73; Marrinan 1975: 128)
These few finds make up the entirety of published accounts documenting Late Archaic age
human remains recovered from the coasts of Georgia, South Carolina, and much of northeastern
Florida, leaving Russo to lament that our understanding of mortuary practices enacted by shell
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ring residents is almost entirely limited to “fragmentary bones in ambiguous contexts” (2006: 46).
Located among oysters, deer bones, and other foods, some researchers suggest human remains
are evidence that coastal Late Archaic peoples practiced cannibalism (Edwards 1965; Mitchie
1979: 77; Waring 1968: 191). This theory has never been widely accepted, partially because so few
remains have been recovered, but also because Marrinan’s (1975: 82) analysis of human bones
recovered from Cannon’s Point failed to find cut marks or evidence of processing, leading her
to conclude that they were not butchered. Instead, Marrinan (1975: 82) offers a variety of other
scenarios by which fragmented human remains could have entered the midden, including that
they were part of an earlier burial that was borrowed to build the ring. Alternatively, bodies may
have been left on the surface of the rings and allowed to decompose and weather, perhaps to the
point that bones became cracked and splintered before being gathered and disposed of elsewhere
(Marrinan 1975: 82; Trinkley 1980: 323).
The likelihood that ring residents handled their dead away from the rings in ways that left few
archaeological traces has largely been accepted by archaeologists (Russo 2006; Trinkley 1980).
Bodies could have been buried at sea, left on the ground surface or on platforms, or placed in
rivers or marshes to be consumed by animals. Others have instead suggested that bodies were
cremated, the remains of which were either too fragmentary to be recovered, or disposed of in
ways that make them difficult to find archaeologically (Elliott and Sassaman 1995: 121-122).
Although it is possible that Late Archaic cremation was a wide-spread practice along the
coast, this inference is almost entirely based on negative evidence and therefore difficult to substantiate. Currently, the only human cremation reported from the southeastern Coastal Plain
that may date to the Late Archaic was found at White’s Mound in Richmond County, Georgia,
where Phelps and Burgess (1964: 200) uncovered a large pit containing fragmented and burned
human bones along with baked clay objects, a bear claw necklace, and a steatite boatstone. Although the bones were clearly exposed to heat, there was no sign of burning within the pit
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(Phelps and Burgess 1964: 200). Based on the high levels of fragmentation and the presence of
baked clay objects, Phelps’ and Burgess’ (1980: 200-202) suggest the remains are evidence for
either cannibalism or crematory practices (also see Trinkley 1980: 46). Unfortunately, the human
remains and their surroundings have never been directly dated. This is problematic as there are
later Woodland ceramics intermixed with the skeletal remains, which may suggest the pit and
burned human remains are not Late Archaic in age (Phelps and Burgess 1964: 200).
While it is possible that coastal peoples disposed of their dead in ways that make them difficult to detect, it is also possible that archaeologists have not been looking in the right locales. To
this point, Russo (2006: 50) highlights that the vast majority of research conducted on coastal
Late Archaic sites, particularly shell rings, has been focused on shell middens and that despite
their clear importance, the interior portions, particularly the direct centers, of shell rings have
only been occasionally tested. This is striking, as later Woodland period circular shell middens
occasionally contain burials in their centers (Bense 1994), making this locale a relatively obvious
place to focus excavations. Likewise, although very few ring centers have been investigated, when
they are tested they often contain odd features that archaeologists find difficult to explain. For
example, Calmes (1967: 9-11) excavated the centers of both Skull Creek shell rings and found large
circular pits, including one in the larger ring that contained a “concretion like” material. Similar
large pits have been found in the centers of Stratton Place (Trinkley 1980: 256), A. Brush Krick
(DePratter 1976), and perhaps Lighthouse Point (Trinkley 1975, 1976). Invariably, these pits are
under theorized as archaeologists describe them as simple processing or roasting pits, with little
attention paid to the remains found within them, occasionally including calcined bone (Calmes
1967; Trinkley 1975, 1976, 1980).
In the end, mortuary traditions enacted by Late Archaic coastal peoples are poorly understood. Almost certainly, coastal peoples engaged in activities very different than their predecessors and contemporaries living elsewhere in the Southeast as there are no obvious cemeteries,
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burial mounds, or inhumations of articulated skeletons. The discovery of cremated human
remains at McQueen are therefore remarkably important as they suggest an otherwise unknown
practices that has been assumed by some archaeologists by decades, yet never proven until the
present study.
Summary
As this review highlights, archaeological evidence from the American Southeast shows
that the treatment of the dead was often formalized and localized during the Archaic period, as
recognizable traditions emerge and often last millennia. Although southeastern Archaic burial
practices were diverse, there are similarities that tie them together and suggest a shared mortuary
tradition, with the notable exception of the coastal region. Outside of the coastal region, Archaic peoples interred their dead in shell middens, shell mounds, earth mounds, and in ponds and
bogs. Generally, there was little, if any, division by sex, as both men and women are well represented in each of these contexts. Likewise, except for a few occasions, children were buried in
similar manners as adults. Burial goods were modest and widely distributed. In some instances,
such as the sand mound burials in Florida, burial goods were occasionally “exotic” in that they
originated from distant lands, yet such mortuary objects were rare. Instead, burial goods consisted largely, if not exclusively, of objects used in daily life, as evidence of mortuary items made
expressly for burial is largely absent. Burials generally consist of single individuals interred in the
flesh. The exceptions are largely limited to mass burials from the Lower Ohio River Valley, which
may be special circumstances of mass or ritualized violence. In any case, Archaic bundle burials,
charnel houses, disarticulated bodies, secondary interments, and cremations are remarkably rare,
if not entirely absent, in the American Southeast.
It is difficult to place coastal Late Archaic mortuary traditions into these larger trends, as
outside of the present study, there is a lack of formal inhumations. It is notable that a contemporaneous decline in visible human interments can be found in interior portions of northern
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Florida. Importantly, the decline in visible human burials in northern Florida coincides with the
local adoption of pottery and the disposal of shell in large circular or arcuate patterns; similarities
shared with shell ring inhabitants along the coastline.
The exception to the co-occurrence of potting and circular site structure is Stallings Island,
where arrivals from the coastline brought pottery with them and likely lived in circular villages,
yet buried their dead in a manner reminiscent of their predecessors at the site. Although they
either shared or adopted the mortuary practices of earlier interior groups, coastal peoples residing
at Stallings Island placed their dead in a far more formalized manner, as they were clustered in an
interior plaza surrounded by a domestic space. The spatial similarities between Stallings Island
and shell rings were recognized by Sassaman and colleagues (2006), have already been noted
earlier in this publication (Chapter 6), and will be revisited later in this chapter, as the human remains at McQueen are likewise found within a central plaza encircled by residence and middens.
7.4 – Cremation and copper at McQueen Shell Ring
As was briefly touched on in an earlier chapter (Chapter 3), using the outline of the shell
arc as a guide, the direct center of McQueen Shell Ring was determined and became a focus of
excavations over two seasons (2010-2011). Initial excavations included a 4 m square block that
encountered numerous calcined skeletal remains that were eventually determined to be human.
These remains were widely distributed and it was not until a second 4 m square block was excavated in 2011 that a large pit containing tens of thousands of calcined bones was discovered.
In all, more than 34,000 bone fragments were recovered from the Center Block along with
a fragmented piece of worked copper, 2,158 lithic objects, and 4,602 pieces of pottery. Skeletal
fragments were sent to the Ohio State University for analysis between 2010 and 2012. Initial
analysis on a limited portion of the osteological collection was conducted by Andrei D. Soficaru
(2011) and confirmed that many of the remains were human. Full analyses of the remains were
conducted by Brian Padgett and Clark Spencer Larsen (2013; Padgett, Larsen and Comstock
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2015) who provide age, gender, and the minimum number of individuals (MNI). Skeletal materials were also sent to Carol Colannino and Betsy Reitz at Georgia Museum of Natural History,
University of Georgia Zooarchaeology Laboratory (GMNH-UGA) for zooarchaeological analyses
beginning in 2010, as many appeared to be non-human. In tandem, several long bone fragments
were transferred to Douglas Kennett and Brendan Culleton, originally at the University of Oregon and later at Pennsylvania State University, for radiometric analysis first in 2011 and again
in 2014. Finally, chemical profiling of the copper object was conducted by Laure Dussubieux at
the Chicago Field Museum in 2014. It is important to note that none of these analyses have been
published and findings are preliminary. As such, I offer brief descriptions of methods and results from each, while interested parties are encouraged to await formal publications for further
details. Within this chapter, I provide a holistic view in which these findings are placed in conversation with one another by offering excavation details and contextual data. I also provide my
analyses of the stone tools, pottery, and copper object found within and nearby the center pit.
Excavations
After quickly removing the modern topsoil, excavations in the Center Block were conducted
at a careful pace, often divided into 5 cm stratigraphic levels. Initially, every bone measuring
more than 15 mm was individually collected and mapped. As excavations continued and the
number of bones increased exponentially, strategies shifted. Bones that could be exposed without
being disturbed were still mapped; however, only samples greater than 25 mm were collected individually, while smaller samples were collected by quadrant, unless they were clearly diagnostic.
Bones that could not be excavated without disturbance were not mapped and instead collected
by level along with materials recovered from wet screens. All non-bone artifacts were individually collected and mapped when found during excavations, or collected by level when recovered
through wet screening. The removal of the copper object was a special case in that additional
precautions were taken and are outlined later in this chapter.
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The upper levels of excavation included roughly 30 cm of disturbed fill, likely caused by
low-intensity plowing, followed by a poorly developed anthrosol. The anthrosol is a medium-brown sandy loam positioned at the same plane as the buried anthrosols found in the Southwest and East Interior blocks. A pit, roughly circular and measuring more than 1 m wide, originated within the upper levels of the anthrosol. The pit is characterized by sloping walls, which,
after continuing for 85 cm, terminate in a small, conical base (Figure 7.2). Abutting the pit to the
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Figure 7.2 – Plan view and profile of burial pit, McQueen Shell Ring
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deposits found at the basal levels across the ring. Excavations show that the rise is natural, originates below the pit, and was truncated by plowing.
The central pit cuts through the anthrosol layer, continues through light-brown, highly-weathered sand, and terminates within an underlying low-organic, light-yellow, sand deposit.
The pit fill was a dark-brown sandy loam, containing only a few fragments of charcoal and burnt
botanical remains. No shell was encountered within the pit and only a few flecks were found
throughout the entire Center Block. The pit fill lacked any internal stratigraphy and there are no
signs of it being filled over multiple occasions. Likewise, the walls of the pit are clearly delineated with no signs of multiple excavations. Boundaries between the pit and surrounding soils are
crisp with no bleeding, slumping, blending, or gradual transitioning. There are also no signs of
thermal alteration, as surrounding sands are not oxidized, reddened, friable, or consolidated in
any notable way.
Once through the modern topsoil and disturbed deposits, there were negligible signs of rodent activity, root action, or other compromising factors. Likewise, although plowing was clearly
visible in the upper 20-30 cm, there are no signs in continues below that plane. After the pit was
fully excavated and mapped, the surrounding soils were also removed and screened to determine
if there were additional buried anthropogenic deposits; of which there were none.
Human Remains
Skeletal materials were divided into three categories by human osteologists at the Ohio State
University (Padgett and Larsen 2013; Padgett, Larsen and Comstock 2015) and zooarchaeologists
at the University of Georgia (Colaninno and Reitz’s 2014): human, animal, and indeterminate. In
all, only 933 of the 34,000 skeletal materials could definitively be identified as human. All of the
human remains are highly calcined and fragmented, as were many of the bones classified as indeterminate. Likely many, perhaps most, of these indeterminate remains are human, yet cannot be
definitely attributed. To this point, Colaninno and Reitz’s classify 17,569 fragments as “probable
405

human” (2014: 28). As such, estimates on number of individuals cremated are quite conservative
and almost certainly underestimate the actual population.
Nonetheless, analysts defined individuals in several ways – first, the most conservative estimate is based on the presence of recognizable teeth. As teeth, like all of the remains, are highly
fragmented, only two distinct individuals could be identified including an adult and subadult.
An only slightly less conservative approach was also conducted in which the MNI was based on
the total number of hand phalanges recovered. As noted by Padgett and Larsen, “phalanges in
general exhibited excellent preservation, and the most numerous were the intermediate hand
phalanges (n=37). These cannot be reliably handed (left/right), so the most parsimonious method
is to divide the total by the typical number found in a human skeleton (x=8), under the assumption that all interred adults possessed all fingers, and retained them after death” (2013: 3). Based
on simple approach, a MNI of five was reached.
A third approach was conducted in which MNI was based on repetition of skeletal elements
in conjunction with context, coloration, and other macroscopic comparisons (see Padgett and
Larsen 2013 for full details). These analyses resulted in the identification of 7 individuals including: one man and one woman of indeterminate age; a woman age 15-25; an adult aged 45+; an
adult 30-44 years; one adolescent age 13-16, and a child aged 6-7 (Padgett, Larsen and Comstock
2015: 60)
Based on coloration and morphology, Padgett and Larsen suggest that many, if not all, human remains were heated at temperatures between 200-900°C, including prolonged exposure to
temperatures between 400-800°C. Characteristic break patterns, known as “gill cracks” (Padgett
and Larsen 2013: 3) were encountered, suggesting that many of the bones were burned in the flesh
(Schmidt and Symes 2008). The high level of fragmentation may also suggest that bones were
purposefully broken and pulverized (Padgett and Larsen 2013: 3).
The vast majority of human remains were encountered below the plow line in the central pit.
Within the pit, there were occasional points at which bone count increased, although they were
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generally well-distributed. The very center of the pit was a point of increased bone count with a
gradual decrease toward the edges. Generally, there was a slight increase in the number of bones
toward the bottom of the pit, although the differences were minor and change was again gradual. Although difficult to see while excavating and perhaps the result of random distributions
of remains, there appears to be two contexts within the pit. From the bottom of the plow zone,
roughly 4.67 m, to 4.45 m there is a large number of fragmented bones. Beginning at 4.45 m and
continuing to 4.35 m there is a decrease in bone count. At 4.35 m to the bottom of the pit the
bone count increases dramatically. Based on the distribution and occurrence of skeletal elements
and their condition, osteologists (Padgett, Larsen and Comstock 2015) have concluded that the
human cremains found at McQueen can be divided into an upper burial (defined as being below
the plowzone and above 4.45 m) and a lower burial (everything below 4.35 m). The upper burial
contains the vast majority of remains and is characterized as being a group interment, while the
lower burial may be a single individual. The lower burial is thought to be either an adult woman
or one in her mid to late teens (Padgett, Larsen and Comstock 2015: 47, 52).
Outside of the pit, there were a number of human bones found in the plowed deposits. Quantities were always low and never came close to the number of bones found within the pit. They
also centered immediately above and around the pit, with fewer bones found toward the edges of
the excavation blocks. Very few bones were found in the surrounding buried anthrosol and none
were encountered in the yellow-sand rise or in the deposits found under the pit.
Because of their fragmented condition, very few bones contained evidence for pathological
conditions (see Padgett, Larsen and Comstock 2015: 54-58 for details). Within the upper burial,
a few fragments exhibited evidence of periosteal reaction, including a fibula fragment with evidence of periostitis, a condition likely derived from trauma or infection. A proximal phalanx of
the right hallux (a toe bone), may also have evidence for trauma, although its cause was inconclusive.
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Additional pathological conditions are suggested by a subadult frontal fragment, recovered
from the upper burial, with increased levels of porosity, suggesting cribra orbitalia. Although
other conditions can cause such porosity, the most common was an episode of nutritional stress
during childhood.
Because the lower burial is likely a single individual, osteologists were able to develop a more
conclusive description of this woman’s health prior to death. As noted, this woman was likely a
late teenager. Two mandible fragments with signs of periodontitis, an inflammation of the tissue
around the teeth, were recovered, although the disease was in an early stage. There is also a significant amount of evidence for trauma. Her right radius was infected and showed signs of both
a periosteal reaction and osteomyelitis. Another long bone had striated bone deposition on its
surface, which according to the osteological analysis, is “a characteristic reaction to subperiosteal
hematoma resulting from blunt-force trauma that injured the overlying soft tissue without fracturing the bone” (Padgett, Larsen and Comstock 2015: 56). Finally, one of the fragments of this
woman’s crania displays a single cut mark across its ectocranial surface.
This was not the only evidence of trauma to the crania found within the McQueen cremation
as two other cranial fragments from the lower burial also showed signs of possible perimortem
physical trauma. One, found within the plow zone, had nine straight, parallel cutmarks across
the ectocranial (external) surface. The cutmarks were distinct and there were no signs of healing. A second frontal bone found in the upper burial also had cutmarks made near the origin
of the temporal line. With such small fragments it was impossible to determine whether these
cutmarks occurred prior to or after death, but analysts note that cutmarks were not found on any
other skeletal element, so it is unlikely that the marks were caused by defleshing or dismembering
the bodies, unless only the head was defleshed (Padgett, Larsen and Comstock 2015: 58).
Non-human Skeletal Remains
The non-human skeletal materials recovered from the Center Block, which number 5,587
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specimens, are notably different than those found elsewhere at McQueen or St. Catherines shell
rings (Colannino and Reitz 2014: Table 91). Much like other contexts, the faunal assemblage from
the Center Block is dominated by bony fishes and deer; however, there are also a significant number of birds and turtles; several gopher tortoises; and single examples of eagle ray, sperm whale,
and dog (Colannino and Reitz 2014: 28). The number of bird bones is particularly striking as they
account for more than 14% of the MNI in the Center Block, but less than 1% elsewhere at McQueen (Colannino and Reitz 2014: 38, Table 91). Likewise, turtles and alligators make up almost
8% of the non-human assemblage in the ring center and only .5% in other contexts. The single
example of sperm whale in the Center Block is unique as no other whale bone has been recovered
from either ring.
Deer bones, which are relatively common across both rings, are both particularly abundant
within the Center Block and consist of an uncommon assemblage of skeletal elements. Specifically, Colannino and Reitz (2014: 28) point out that cranial elements, including teeth and antlers,
are exceptionally common. Although some portions of the deer skeleton, particularly teeth, may
have higher rates of survivability or recognizability after being fractured during heating, Colannino and Reitz (2014: 38-39, Table 93) highlight that the Center Block deer bones are almost all
from “low utility” portions of the animal. Beside cranial elements, low utility parts recovered
from the Center Block include a significant number of metacarpal/carpal and phalanx/sesamoid
elements. In contrast, high and medium utility portions of deer, including long bones, pelvis,
sacrum, vertebrae, scapula, and sternum are notably rare.
Importantly, more than 90% of the faunal materials, including almost all of the bird, alligator,
and eagle ray bones, were either calcined or heavily burnt (Colannino and Reitz 2014: 38, Table
81). These rates of heat modification far exceed rates found elsewhere at either shell ring, leading
Colannino and Reitz to conclude that many of the non-human remains were “intentionally cremated along with the human remains” (2014: 38).
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Copper Object
A nearly intact piece of worked copper was encountered roughly half-way through the excavation of the central pit at the base of the upper burial. Fragments had been found in earlier levels, yet
this piece was much larger. Concerned about its structural integrity, the object and surrounding
soils were removed as a block excavation. Taken back to New York City, the block was excavated in
the North American Archaeology Laboratory in the American Museum of Natural History. Prior
to excavation, the block was imaged using the same CT-scanner used to analyze the pottery from
the two shell rings (Chapter 6). Images showed that two thin pieces of copper were encased in the
block, along with numerous skeletal materials.
Guided by these images, excavators wore plastic gloves and dust masks to reduce the possibility
of contaminating the finds with genetic materials, as they carefully removed the copper and associated materials. The two thin copper objects were in surprisingly good shape except for a long
crack along the midsection of the larger piece. A few other very small copper fragments were also
recovered. All of the pieces refit and the entire object measures 156 mm long and varies between 38
mm and 19 mm wide. It is very thin, only 1 mm thick, and is clearly worked, although there are no
engravings, impressions, incisions, or other embellishments on either face of the object (Figure 7.3).

Figure 7.3 – Copper object
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Two small fragments of copper that were already dislodged from the larger piece were sent to
the Field Museum in Chicago for chemical analysis using a Laser Ablation Inductively Coupled
Plasma-Mass Spectrometer (LA-ICP-MS). This analysis was conducted by Laure Dussubieux in
June 2014, the report of which can be found in Appendix C. Prior to transfer, a small (3-5 mm)
portion of the fragments were cleaned and lightly abraded in order to dislodge sand, oxidized inclusions, and otherwise weathered or corroded deposits. Despite attempts to offer a clean surface,
one of the samples (NA17552) returned results that suggest it was corroded.
Results from both samples clearly show that they are not alloys as they lack significant levels
of tin, lead, or zinc. Low levels of nickel, arsenic, silver, and antimony show that the copper is
American rather than European in origin (Dussubieux et al. 2008; Wayman et al. 1985). Beyond
defining the origin point as American, the results from these preliminary chemical analyses are
inconclusive and require further research.
Several human and non-human bones were stained with a green patina, likely evidence that
they were in proximity to this or other copper objects. Stained bones were found in both upper
and lower burials (Padgett, Larsen and Comstock 2015: 60).
Other Material Culture
A number of pottery fragments and stone objects were recovered from the Center Block,
the majority of which originated within the upper, plowed portion of the excavations. Within
these disturbed deposits there is a notable number of non-Late Archaic pottery intermixed with
fiber-tempered wares. Only Late Archaic age pottery was found below this upper deposit, primarily in the buried anthrosol surrounding the pit. There are small numbers of fiber-tempered
pottery in the upper levels of the pit, yet the numbers decrease quickly further to the bottom, although even the lowermost portions still have a few small fragments. The vast majority of pottery
found in the pit is highly fragmented and quite small in comparison with objects found in other
contexts. Only a few fragments (n=6) of pottery found in the Center Block show signs of sooting,
none of which were found in the pit itself.
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Very small (< 1g) pieces of lithic debitage were found throughout the Center Block in relatively high numbers. Much like pottery, lithic debris is most common in the soils surrounding the
upper limits of the pit, although significant numbers were found in the pit as well. In general,
lithic debris becomes less common deeper in the pit, yet small flakes are found throughout. The
vast majority of stone flakes are made of Coastal Plain Chert, with lesser numbers of quartz,
metavolcanics, and other cherts. Almost none of the flakes have signs of thermal alteration. The
notable exceptions are a number of bifacial tools that are fire-treated, charred, or otherwise heat
altered.
The most striking example of heat alteration is a projectile point (28.9/9032, 27.0/0309,
27.0/0301) found within the pit. This point consists of three fragments, all of which are a glossy,
light grey, Coastal Plain Chert. There are no signs of impact as the edges and faces of the point
are generally intact. Likewise, the point is shattered along its central axis, which, when combined
with the lack of evidence for direct impact, suggests that fragmentation was caused by high levels
of heat. In addition, when encountered, a flake had been dislodged from the face of the point, yet
was still in place. Based on its placement on the face of the point, the lack of a striking platform,
and its morphology, this flake was classified as a “pot lid” and was almost certainly dislodged by
exposure to heat rather than percussion. Its continued presence on the point face suggests that
the flake was held to the point during and after heating. While the pot lid flake was still in place,
the three larger fragments of the projectile point were found at the top, middle, and near the
bottom of the pit and span almost 30 cm of deposit. It is unclear whether the dispersal of point
fragments is evidence that the deposit was disturbed, or if the remains and objects were mixed
before and during placement in the pit. It is worth noting that despite finding three pieces of the
point, a significant portion is still missing, and must have been deposited outside of the Center
Block. Based on its fragmentation and the presence of a pot lid flake, it is likely that this point
was exposed to the same high heat used to cremate the human remains found in the pit.
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There are two other stone tool fragments made of a similar glossy grey Coastal Plain chert
and fragmented in a fashion that suggests they were broken by high heat. One of the fragments
(27.0/0308) is a point tip, while the other (28.2/4797) is likely a body of a point, although it is too
fragmented to be sure. It is possible that the two are part of a single point, although they are too
fragmented to be certain. The two were found outside of the pit and more than three meters from
one another.
Another point (28.8/9329), found near the middle of the pit, is a glossy, pink Coastal Plain
chert that has been heat-treated. Unlike prior points, which appear to have been placed in a very
high heat that caused their fragmentation, this point is complete and appears to have been exposed to a relatively low and controlled heat. As such, it likely was not burned within the cremation, but was rather made out of a heat-treated stone.
Three other complete or large point fragments were recovered from the Center Block. The
complete point (28.8/4946) is a pale yellow Coastal Plain chert and shows no sign of heat alteration. This point was recovered a little more than a meter to the south of the pit at the interface
between the plow zone and underlying deposits and may therefore not be in its original context.
Likewise, the two other fragments, which may represent a single projectile point, were found near
or within the plow zone. One of the fragments (28.8/9148) was immediately above the pit, while
the other (28.9/5893) was several meters to the west. Both are made from a pale yellow Coastal
Plain chert and show no signs of heat alteration.
In addition to the projectile point fragments already documented, there are at least 6 other bifacial fragments that are too small for further analysis. Most of these fragments are made
from pale yellow Coastal Plain chert and do not appear to be heat-treated (28.8/2059, 28.9/3928,
28.9/5598, 28.9/9215), although two (27.0/0315 and 28.8/4742) are a darker chert and may be firecracked.
All of the typable points are Savannah River Stemmed, a Late Archaic point type. The number of points and bifacial tools recovered is notable as there are a minimum of 7 and perhaps
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as many as 13 bifacial tools from the Center Block, which is far more than any other context at
either ring.
Besides lithics, ceramics, bones, and fragments of copper, very little else was found in the
Center Block. In the upper plowed portion of the block a small number of historic items were
found, including glass, lead shot, and metal fragments. Below the plow zone, two small (3 mm)
shell or bone beads were found in the middle of the pit (27.0/0063 and 27.0/0064). Excavators did
not recover any botanical remains, including hickory nut fragments or acorns.
Radiometric Data
Cremated remains are remarkably difficult to date because high heat destroys bone collagen
(De Mulder et al. 2009). Despite repeated attempts, only a single human bone has been dated
from the McQueen Shell Ring. This single bone (MQ12-12035) was located in the middle of the
cremation pit, within the upper burial, and immediately next to the copper object. It returned a
date range of 4140-3950 cal B.P. As noted in an earlier chapter (Chapter 5), these results place the
cremation among the other Late Archaic dates at both shell rings.
Overlapping pits at St. Catherines Shell Ring
Much like at McQueen, excavations at the center of the St. Catherines Shell Ring revealed a
highly structured use of space revolving around earth moving and the emplacement of burned
bones. Excavations consisted of six 1 m2 units that encountered a complicated amalgam of overlapping pits (Figure 7.4). It was often impossible to differentiate between them, but there were at
least 9 and perhaps as many as 12 deep pits, each of which had straight sidewalls and were reminiscent of the storage pits found elsewhere in the ring. There was no internal stratigraphy within
the pits, as they were filled with a homogenous dark brown sandy loam. The only exceptions
were several small, isolated pockets of crushed oyster, mussel, and clam shells found in one of the
pits. Although there was no sign of thermal alteration within the pits, there were a large number
of burnt botanical remains (>500 fragments), including hickory nuts, as well as several hundred
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Figure 7.4 – Plan view and profile of center pits, St. Catherines Shell Ring
heavily burned bone fragments. To date, none of these skeletal fragments have been identified as
human, yet calcined bone was very uncommon elsewhere at St. Catherines Shell Ring, so their
presence within the central pits is notable.
The pits were generally very deep, with several extending into, and beyond, the modern water
table. Excavations ceased when the water table was encountered as wall stability became uncertain and it was impossible to identify features or in situ artifacts. Coring shows that several of the
pits continue at least another 30-50 cm and likely measure more than 2 m in total depth.
A large number of pottery fragments, BCOs, and stone flakes were found within the pits.
While quite common, the quantity of these finds is not significantly different than found elsewhere in the ring plaza. Likewise, they are not qualitatively different in any discernable fashion
as pottery is almost all plain, lithics are almost all small Coastal Plain chert flakes, and the BCOs
are identical to those found elsewhere. A single projectile point (28.6/1642) was recovered and is
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notable for being made of a low-quality metavolcanic stone. The point is complete, poorly fashioned, and is a small Savannah River Stemmed. Two bone pins were also found in the center pits
(28.6/0240 and 28.6/0775).
The only object found in the center pits that is out of the norm is a moderate sized piece of
granite that has been shaped into a flattened sphere (28.5/9494). Roughly circular, the stone
measures 52-57 mm across and 40 mm thick. One face of the stone is slightly concave and is
somewhat polished. All of the edges are pecked and smoothed, while one portion is also lightly
battered. The stone is unique, as no other groundstone tools or objects have been found at either
ring. Similar finds in other Late Archaic contexts along the Savannah River are described as
discoidal stones thought to be used for either grinding or gaming (Claflin 1931: 30-31 plate 49;
Sassaman and Lewis 1990: 58-59; Stoltman 1974: 103 Plate 33).
7.5 – Potential connections with Great Lakes peoples
The disposal of the dead and handling of the corpse are important acts conducted with purpose and often filled with meaning, both public and private (Pearson 1999). As noted earlier in
this chapter, mortuary practices become more standardized and local traditions are established in
the American Southeast during the Archaic. Although practices are diverse, they generally entail
single in-flesh inhumations placed in pits, small mounds, or ponds. Burial goods are rare, and
when present, are generally modest objects that were also used in everyday activities.
In almost every aspect, the cremations found at McQueen Shell Ring run counter to the
mortuary trends found elsewhere in the Archaic Southeast. Not only are the remains cremated,
a practice virtually absent from the region, they also include numerous individuals and a piece of
copper that was almost certainly not an everyday object. Lacking parallels with local traditions,
it is possible that the mortuary activities are evidence of a unique series of events in which the
residents of the ring “invented” a novel method of handling the dead. The presence of at least 7
cremated individuals may suggest a calamitous situation in which a large number of people lost
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their lives. This interpretation is strengthened by the fact that the majority of bones appear to be
incinerated while still fleshed, suggesting that many or perhaps all of the individuals died at the
same time. This may suggest a virulent disease or sickness, an accident, or act of mass violence.
The clearest signs for violence come from the lowest burial; a woman with trauma or infections
on her arm and another limb as well as evidence that she was scalped or otherwise mutilated.
Other cranial fragments from the upper burial likewise show evidence of trauma, perhaps scalping.
Unfortunately, we know little about whether these individuals were cremated together or
if there might have been multiple incinerations. The division between upper and lower burials
suggests at least two crematory events, but they might have been conducted alongside one another
rather than being divided by significant periods of time. Currently, there is no evidence that the
pit was created in stages or that it was reopened after an initial burial, although periodic interments cannot be discounted altogether. It is also possible that individual cremations occurred,
bones were gathered and stored, and only after a period of time were the remains of multiple
peoples brought together and placed in the ring center. It is worth noting again that the estimate
of 7 interred individuals likely dramatically underestimates the actual number of dead placed in
the center of McQueen and it is entirely possible that cremains recovered reflect dozens of individuals. As such, perhaps a significant number of ring residents were interred in the plaza center
and the practice of cremation was more common practice rather than being reserved for the few.
Additionally, other cremations may exist elsewhere at the rings, or are perhaps deposited in rivers, marshes, or at sea, and are otherwise impossible to find.
I return to these, and other questions in the closing chapter of this dissertation, and instead
focus on the overall practice of cremation by the Late Archaic peoples of St. Catherines Island.
Certainly, this practice is without contemporary parallels on the island or across the region.
Likewise, the presence of copper is also extremely unusual. Archaic copper is remarkably rare
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in the Southeast, as examples are almost entirely limited to the Lower Ohio River Valley, where
significant numbers have been found at Indian Knoll and several other Shell Mound Archaic age
sites (Webb 1974) (Figure 7.5). Likewise, several copper objects have been found at Poverty Point,
including plummets and sheets (Ford and Webb 1956: 115). Importantly, the Caliborne shell
ring, which is located near Poverty Point and thought to be contemporaneous, also contained a
cache with copper in it. This cache included two copper sheet bracelets, a copper pendant, a cube
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of galena, and twelve soapstone vessels and was located near the peak of the shell arc (Claassen
2015: 65). This cache is thought to be a point of significant cosmological weight with links to
similar deposits at Poverty Point (Sassaman 2010: 63). Outside of these contexts, virtually no
Archaic age copper has been reported from anywhere else in the American Southeast, including
any locales from the coast or from any shell rings.
To date, sourcing studies suggest Archaic copper-working was not a local technology within
the Southeast, but was rather imported from distant sources. Some suggest sources as distant
as Nova Scotia (Hill et. al. 2010), although most see the Great Lakes as the major source of Archaic copper not only in the Southeast, but across the Eastern Woodlands (Goad 1978; Rapp et
al. 2000). Archaic copper-working in the Great Lakes is well-documented and begins as early as
ca. 7000 cal B.P. (Beukens et al. 1992), with increasing levels of production and trade going into
the Late Archaic (Mason 1981; Pleger 2000; Ritzenthaler 1957; Wittry 1957). Known as the “Old
Copper Culture” (Ritzenthaler 1957; Wittry 1957), the earliest objects fashioned from copper were
heavy socketed tools, including projectile points, and are generally considered to be utilitarian
tools (Ritzenthaler and Wittry 1957).
By the Terminal Archaic (post 3600 cal B.P.), roughly contemporaneous with the St. Catherines Island shell rings, the Old Copper Culture is reclassified as Red Ochre and Glacial Kame
complexes and spreads throughout Indiana, Illinois, Michigan, Wisconsin, and Ontario (Mason
1981; Sassaman 2010: 89-90). Copper is commonly fashioned into beads, bands, and other objects
of personal adornment, and is traded extensively across the Great Lakes, northeastern United
States, and parts of Canada (Goad 1978). Several scholars have suggested that copper made its
way from the Great Lakes and out to distant locales through an already established reciprocal
trade network (Goad 1978; Trevelyan 2004). Marine shells, originating from the Atlantic seaboard, appear to be part of this trade system and may have been directly exchanged for copper
(Goad 1978). Archaic Shell Mound peoples living in the Lower Ohio River Valley are thought
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to act as intermediaries as they are generally the southernmost extent of copper trade while also
holding notable numbers of Atlantic shells (Goad 1978).
The possibility that the copper object found on St. Catherines Island originated in the Great
Lakes is intriguing as there are a number of parallels in how the dead were handled at each.
Specifically, the use of cremation, which is so rare in the Archaic Southeast, is a common form
of burial in the Great Lakes region, with a deep history reaching back to the Paleoindian period
(Mason and Irwin 1960). Evidence for regular use of cremation can be found in many Old Copper (Pleger 2000) and Terminal Archaic sites (Pleger 2000), although it is always used in conjunction with other mortuary practices, including in-flesh and bundle burials. Although not a dominant practice, the presence of multiple person inhumations, including group cremations similar
to those found at McQueen, is not uncommon at Old Copper and Red Ochre sites (Pleger 2000).
Investigating the distribution of copper, its consistent use as a funerary item, and other
cultural ties, Amelia Trevelyan (2004: 16) suggests that there was a widespread “mortuary complex” originating within the Great Lakes and spreading as far south as Tennessee. The spread of
mortuary traditions alongside copper objects suggests that Archaic networks of exchange were
not simply engaged to move materials, but also acted as gateways for belief systems. As copper
objects spread out from the Great Lakes and into Illinois, Indiana, and Tennessee, copper objects
are occasionally used as burial items along with beads, gorgets, and awls (Hruska 1967; Trevelyan
2004). Projectile points are also often included as burial goods, particularly at Red Ocher sites
(Goldstein and Myers 2014: 217). As already noted, although a modest collection, the number of
projectile points found alongside the cremation at McQueen is notable and certainly beyond the
norm. Some of these points have been exposed to high levels of heat, perhaps as objects emplaced
with the bodies during cremation, while others are untouched, yet nonetheless appear to be
placed as funerary or dedicatory offerings.
Beyond the similarities in mortuary items and use of cremation, there are parallels in the particular method of cremation engaged at McQueen and among copper-producing communities in
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the Great Lakes. At both, there are no signs of thermal alteration within burial pits, which suggests that the incineration of bodies took place in other locales (Goldstein and Myers 2014: 217).
Red Ocher and Old Copper burials are also often situated on “natural knolls or naturally higher
ridges” (Goldstein and Myers 2014: 217; also see Hutchinson and Aragon 2002:43). Although
seemingly minor, the small hill abutting the McQueen cremation is perhaps the closest one can
come to a natural rise on the otherwise flat topography found on St. Catherines Island.
Together, there are a surprising number of intersections between the Archaic Great Lakes
and the finds recovered at McQueen Shell Ring and raise the distinct possibility that the two are
connected not only by the movement of objects, but perhaps in mortuary traditions. Further
research is certainly required and beyond the scope of the present study. If shell ring residents
were indeed connected to Great Lakes peoples, albeit likely through a variety of intermediaries,
the finds at McQueen will evidence a remarkable network through which both objects and ideas
flowed at a scale never before suggested and in a manner never considered.
7.6 – Conclusion
Being unique, the mortuary finds at McQueen Shell Ring are difficult to interpret. A lack of
excavations in the centers of other shell rings frustrates attempts to determine if cremation was a
normative practice for ring residents or limited only to McQueen. Excavations at the St. Catherines Shell Ring only partially alleviates this frustration, as they encountered deep pits containing
calcined bone, yet the quantity of bone is far less than found at McQueen and may not be human.
Further excavations are needed at the St. Catherines Shell Ring as an unknown portion of the
pits remain below the water table and may contain further evidence as to how they were used and
whether they contain any human remains.
Not only are the finds at McQueen unique among shell rings, but they are the only unambiguous Late Archaic burial found across the coasts of South Carolina, Georgia, and northeastern
portions of Florida. Clearly, Late Archaic coastal peoples within this region handled their dead
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in a manner that makes their recovery difficult. I have suggested cremation and placement of
remains within pits in the center of shell rings may account for some of the absence of human
remains, but other manners of disposing of the dead were likely conducted as well. Even if the
center of McQueen contains several dozen individuals, this would not account for more than
a fraction of the ring population and so other locales or manners of disposal must have been
utilized. The limited numbers of people interred in the center of McQueen suggests that the dead
were handled differently than their contemporaries. There is inconclusive evidence that suggests
some level of violence surrounding the death of the deepest burial at McQueen and perhaps some
of the upper burials as well. I return to questions of Archaic violence in the final chapter of this
dissertation and suggest that the individuals found in the center of McQueen may have died at
the hands of others. Clearly, a program of excavation in other ring centers is warranted, yet will
likely reveal only a portion of Late Archaic mortuary practices.
While there are no clear parallels in the Southeast, many of the finds at McQueen resonate
with contemporaneous burials in the Great Lakes region. As I have demonstrated, not only do
both use cremation, but the Great Lakes is the most likely source for the copper found at McQueen. When combined with the other more subtle similarities (i.e. focus on higher elevations,
cremation away from burial pit), it is difficult to not see links between mortuary practices engaged at McQueen and the Great Lakes. Presently, the manner by which these two regions may
have been linked is unclear as the distance between them is vast and beyond the finds in Shell
Mound Archaic sites in Tennessee, is empty of evidence for trade. As I noted, there is an assumption that shells from the Atlantic were being traded for copper within Shell Mound Archaic sites
(Goad 1978), so perhaps there is a precedent for trade relations spanning the region – although
it is difficult to see how an exchange system, likely involving many hands, would move not only
objects, but also ideas about how to handle the dead.
Clearly, the finds at McQueen, and to lesser extent St. Catherines Shell Ring, are informative
in that they suggest potential directions for future research, including investigations in the center
422

of other rings and research oriented toward finding relations between the southeastern coastline
and Great Lakes. Ongoing research on the materials recovered from the St. Catherines Island
shell rings will also produce new insights, as researchers continue to investigate the copper object
and skeletal remains to better understand their origins, histories, and deposition. Additional
radiocarbon dates are also being analyzed, which will offer a more secure temporal placement,
as current interpretations are based on a single date run on human bone. Additional dates are
critical in establishing the antiquity of these finds, as they are so out of character for the coastal
Late Archaic that many will remain skeptical as long as they are based on a single data point.
Unfortunately, this dissertation could not be delayed to incorporate ongoing analyses, yet it is important to note that the date from the burial was from a secure context and fits very comfortably
within the already existing radiometric record for McQueen. Likewise, there is no evidence that
the pit was disturbed, infilled more than perhaps two times, or otherwise incorporates materials
from substantially different ages. As such, it is likely that further analyses, including radiocarbon
dating, will further substantiate the data offered in this chapter.
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Chapter 8 – CONCLUSIONS: COMING FULL CIRCLE
8.1 – Introduction
The study of shell rings has long been characterized by dualisms. Shell rings are considered
either ritual or domestic spaces; ring builders are either mobile or sedentary; and Late Archaic
society is either complex or it is simple. Underlying these interpretive divisions are assumptions
of functional and societal homogeneity spanning all ring builders. Rings from South Carolina
to Mississippi are thought to be used in the same manner, for the same reasons, and by a similar
body of peoples both across space and throughout time. What ties ring builders together in the
minds of many archaeologists, beyond their shared practice of forming curved shell deposits, is
their presence along the coastline during a period of significant environmental change. Because
of their close spatial and temporal relation to sea level changes and concomitant ecological shifts,
archaeologists often link ring building to the development of the modern coastline, yet these
links have been poorly explored.
In this final chapter, I address the inadequacies of easy dualistic categorizations and assumed
homogeneity among ring builders, while also considering the impact of ecological changes and
how they might relate to ring building. Amassing data provided in prior chapters, I first consider
the particular manner in which shell ring residents occupied their surroundings and the place
of the rings in a broader social network. I return to the concept of the “ceremonial village” and
posit that people moved in and out of the shell rings during gatherings, while a small remnant
population lived on site year-round. I expand on this theory by interpreting the available data,
particularly the lack of living structures, as evidence that few, if any, people lived at the rings
over multiple years or decades. The resultant picture is one of intermittent mobility in the lives
of individuals, even as communities retained a strong fidelity to place. This characterization is
difficult to categorize using traditional notions of mobile and sedentary. Instead of applying strict
predefined categories, I suggest archaeologists are better served to focus on the fluidity of resi424

dence during the Archaic, which is best described in terms of rhythms of confluence and dispersal. Shell rings, in this view, are important points of confluence best understood not as single locales, but rather as nodes in a larger web of places tied together through the movement of people.
The rhythm of movement across the study area is, at least in part, seasonal in nature, with
gatherings in fall and winter and less concentrated occupations in the spring and summer. I
consider the reasons for this distinct rhythm and posit that the seasonal abundance of hickory
nuts and acorn played a major role in the temporality of ring peoples. Relying on a rich body of
literature from acorn gatherers in California, I highlight the ways in which a “mast-based economy” (McCarthy 1993) lends itself to developing ritual calendars that incorporate seasonal gatherings and close ties between neighbors. Specifically, the ripening of mast in the fall is a tipping
point between seasons of plenty of times of reduced bounty. As such, the fall is often marked by
celebrations that may include one’s neighbors. Besides the annual celebrations of harvest, tree
nuts also provide for larger, periodic gatherings, particularly when they are stored over multiple
years. The rhythm of life entailed in a mast-based economy is therefore often marked by both annual and intermittent festivals that include a community and its neighbors. While ethnographic
accounts of acorn gatherers are useful, I question the level to which they are applicable to ring
dwellers largely because the large-scale seasonal consumption of shellfish found at the St. Catherines Island shell rings has no parallels in modern or historic mast-based communities.
Despite frustrations in characterizing the precise nature of aggregations at the shell rings, I
suggest they played an important role in the development of local social groups. As pottery analyses demonstrate, distinct potting communities occupied each of the St. Catherines Island shell
rings. The relationship between ring communities is unclear; yet they occupied the island at the
same time, engaged in analogous practices, and built rings that, on their surface, were very similar to one another. Nonetheless, each not only produced different types of pottery, but through
these practices, appear to directly reference larger traditions found elsewhere along the southeast425

ern coast. We know little about how these larger traditions reflect ethnicity, language groups, or
independent histories or identities, yet I argue in this chapter that the divisions were quite meaningful for coastal peoples and were made particularly visible at shell rings, as they were points
of gathering and a stage upon which communal affiliation and differentiation could be made
explicit and experienced. The precise events taking place at the rings are unclear, although they
likely included feasting, dancing, singing, and oration involving significant numbers of people.
As suggested by Durkheim (1995[1915]), large communal events are powerful experiences that
often focus attention on relationships between peoples. To the extent that they become the focus
of attention, relational ties can be forged, formulated, or even destroyed during communal events,
making them a powerful force in both the fashioning and dissolution of social groups.
Although fashioning and formulation of relational ties betwixt peoples was likely a critical
aspect of life at shell rings, I posit non-humans were also important actors in the social worlds
of ring residents and visitors. As suggested in the opening chapter of this dissertation, Native
American moral order, identity, and community are influenced, if not defined, by relational ties
with a living world filled with non-human powers (Burkhart 2004; Cajete 2000, 2004; Cordova
2004, 2007; Deloria 1973, 1995, 1998, 1999, 2004; Waters 2004). As such, establishing lines of
communication with non-human entities is critical for many Native American communities. Relying heavily on finds from the cremation at McQueen, which was created through a number of
notable practices and filled with rare or unique animals and objects, I explore the possibility that
shell ring residents were creating communicative avenues with the non-human world through the
careful deposition of objects in potent configurations. Similar attempts at communication appear
to be conducted at the St. Catherines Shell Ring, where the ring center is marked by numerous
deep pits that reach buried waters and are filled with small numbers of calcined bones.
The human dead interred at McQueen are also part of these potent configurations, yet their
place within the larger whole is difficult to determine. Based on osteological analyses, I argue
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that many, if not all of the dead were victims of violence. Violence, often in a “ritual” form, was
becoming increasingly prevalent during the Archaic in many places in the Eastern Woodlands.
Theories abound about why violence was increasing, including pressure on resources (Mensforth
2005, 2007) or perhaps as victims of “renewal” ceremonies (Claassen 2010). I offer a different
theory of why violence erupted at the shell rings that addresses both the strange demographic
configuration of the dead, which include children, and a recurrent question at shell rings: why
do we have so little evidence of elitism? I suggest that the dead were victims of violence because
they were upsetting social norms; likely including an attempt to consolidate power or positions of
authority.
Based on the finds in their centers, it is difficult to see the St. Catherines Island rings as simple
accumulations of refuse. Looking closely at the deposition of shell at both rings, I offer further
evidence that shell arcs are far more than piles of trash. Instead, based on the taphonomic environment they create, I suggest shell middens offer unique opportunities for memorious encounters between past and present peoples. The deposition of shells in highly proscribed locales, often
overlapping prior signs of human presence, suggests that ring residents were conscious of past
events and peoples and were perhaps engaging with them through their additions to the shell
arcs. Based on their seasonality of deposition, the addition of shellfish to ring arcs was occurring during limited portions of the year and likely by large numbers of people. As such, I argue
that shell arcs were materializations of communal gatherings and formed, in part, a memorious
touchstone for Late Archaic peoples. Because it had only recently formed, memorious touchstones may have been particularly important for the earliest residents of the modern coastline.
In addition, I argue that when first formed, the modern coast was populated by diverse peoples
drawn together from earlier inundated shorelines, the local environment, and further into the
interior mainland. The shell rings, to the extent that they were viewed and experienced as points
of shared history, may have been important statements of communality between peoples with
divergent backgrounds.
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Continuing to relate shell rings to the creation of the modern shoreline, I close the chapter
with an interpretation of rings as tools by which novel landscapes were brought into the social
purview of diverse human communities. As explored in an earlier chapter, Native American
writers (e.g. Deloria 1998, 1999) often suggest that forging a relationship with land, animals,
plants, and waterways is a highly localized affair and dependent on the discovery of revelatory
locales – points at which communication between human and non-human actors are made possible. Seeing the world filled with powerful spirits, I suggest that shifting ecological conditions
would have challenged Native Americans engaging the modern coastline for the first time. As
new islands and areas were formed and explored, new entities would be encountered and novel
lines of communication needed. I argue that shell rings were revelatory locales built to mark, and
perhaps accentuate, communicative gateways with local non-human powers. Considering shell
rings as a method of communication with novel landscapes perhaps helps explain their relatively
short construction periods and spread across the coastline. Over time, I suggest the coastline
was eventually filled with a variety of revelatory locales and communication between people and
their surroundings was firmly established, diminishing the importance of shell rings as communicative avenues and resulting in a cessation in ring construction in locales long occupied, even as
new rings were created in more novel landscapes.
Because the finds from St. Catherines Island are unique, the theories offered in this dissertation require additional studies at both other shell rings and other non-ring sites. I therefore end
the dissertation with a call for further research, as despite being the focus of inquiry for more
than 200 years, shell rings have only been minimally tested, yet have the potential to radically
change our understanding of not only southeastern Archaic peoples, but perhaps hunter-gatherers as a whole. In addition, living in a time of modern climate change, the study of shell ring
peoples offers an opportunity to study societies facing challenges similar to our own. This opportunity will soon be lost however, as sea level rise threatens our modern coastline and the archae428

ological resources found within. As such, the need to study additional Late Archaic sites, including shell rings, is of utmost importance.
8.2 – Shell rings as “ceremonial villages” and the importance of ephemerality
Perhaps the most vexing question for archaeologists studying shell rings is whether people
lived within these locales, and if so, precisely where on the rings, and for what portions of the
year? Much like other shell rings in the region (e.g. Marrinan 2010; Thompson 2006), the St.
Catherines Island rings include year-round seasonal indices, yet lack evidence of living structures, except in their earliest formations. Archaeologists disagree over whether this pattern of
evidence suggests periodic gatherings occurring during different seasons over multiple years
(Saunders 2004a), the presence of a stable year-round population (Trinkley 1985), or a shifting use
over time (Thompson 2006). A fourth theory, which has garnered less attention, is Russo’s (Russo
1991, 2004; Russo and Heide 2002; Russo, Heide, and Rolland 2003; Russo and Saunders 1999;
Saunders 2002) interpretation of rings as ceremonial villages; places where resident communities
lived and held intermittent gatherings that drew together neighbors and more distant peoples.
Based on seasonality data, I have likewise noted an ebb and flow of population levels at both St.
Catherines Island shell rings which, in my estimation, are best understood as a small year-round
community visited seasonally by non-local peoples. While this theory helps to account for the
seasonal shifts in population levels, it does not address the lingering question of where did people
live while at the rings and why do we have such trouble in finding their homes?
This question presupposes that people lived directly on, in, or around the rings. What if they
lived elsewhere, perhaps in a nearby village, and used the ring throughout the year for special
events rather than habitation? We tested this hypothesis at St. Catherines Island and found it
unlikely. As noted in earlier chapters, St. Catherines Island is one of the most heavily studied
landmasses in the region, yet only a small handful of Late Archaic sites have been found (Thomas
2008). Alongside the two rings, the only known contemporaneous site is a now eroded series of
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small shell piles and associated pottery found in the northeast corner of the island. We do not
know much about the overall makeup of this site, but it appears to be occupied much longer than
the rings, yet is not particularly rich in terms of artifactual finds and lacks anthropogenic soils,
fire pits, or living structures. As such, it is unlikely that this was a point of substantial residence.
Outside of the northeast corner of the island, all other Late Archaic sites are even smaller occupations and are either undated or post-date the rings, so it is unlikely that any of these sites held
large numbers of people. Surveys conducted by myself and others (Napolitano 2013; Sanger
2013; Thompson and Turck 2010; Turck and Alexander 2013) also failed to find a significant Late
Archaic presence on either nearby barrier islands or the coastline immediately abutting St. Catherines Island. Studies from across the Georgia and South Carolina coasts replicate the finds at St.
Catherines Island, as they also show that 1) Late Archaic finds are far more common on barrier
islands than any other landmass, 2) shell rings are by far the largest conglomerations of Late
Archaic materials, and 3) shell rings rarely, if ever, have contemporaneous neighbors that are not
also shell rings (DePratter 1979; Russo 2006; Thompson and Turck 2009).
Considering the lack of contemporaneous village sites, the most likely place of residence is
within the rings themselves. We considered the possibility that a small village surrounded the
rings, yet our extensive shovel test pit survey found no evidence of living structures, or indeed,
even more than an occasional sherd of Late Archaic pottery. The near absence of Late Archaic
materials is astounding and strongly suggests that there were not any significant residences surrounding the rings.
Excavations at the rings did uncover evidence suggestive of small homes, including several
post holes, fire pits, and trash pits, yet these were only found under the shell arc at the St. Catherines Shell Ring. The presence of post holes and fire pits under the shell arc at the St. Catherines
Shell Ring appears to substantiate Thompson’s (2006) view that ring use changes through time.
Specifically, Thompson suggests that rings often begin as circular villages. Through time, homes
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were moved elsewhere along the ring along with their trash piles until a continuous arc of midden
material was formed. At this point, some rings were refashioned and used not as residences, but
rather as gathering points for aggregations. At Sapelo Island, where Thompson’s theory originated, there are three rings within sight of one another, only one of which ever became a complete
ring characterized by thick shell deposits. Residents are thought to reside along the arc of the two
smaller rings while using the larger third ring to hold gatherings. Such a scenario does not fit the
evidence from St. Catherines Island where we lack contemporaneous unfinished rings; bringing
us back to the question, where did people live once the shell arcs formed complete circles?
Some suggest that ring dwellers moved their homes to the top of the shell arcs (Edwards 1965;
Trinkley 1985), although no evidence of structures has ever been found on or within the arcs.
Proponents of this theory argue that shell middens are unstable, which precludes the possibility
of finding post holes, fire pits, living floors, or other evidence of domestic structures. In other
words, because middens are poorly consolidated, remnants of domestic structures are quickly
filled in by falling shells and the presence of structures is obscured.
This theory is thoroughly debunked by excavations at other shell midden sites that are not
shell rings, yet have clear evidence for homes within their shell deposits. For example, Randolph
Widmer (2014) has documented hundreds of post holes within the shell midden at Key Marco
in southwest Florida, many of which are several thousand years old. Widmer (2014: 13) suggests
that archaeologists often miss evidence of domestic structures because they conduct small excavations. Instead, Widmer argues, and I concur, that large blocks or contiguous units are needed to
find and recognize post holes and other domestic features within shell deposits. Taking a similar
point of view, our excavations at both St. Catherines and McQueen shell rings included blocks
or trenches within the shell middens, yet each failed to find evidence of homes within the shell
deposits.
Finally, a common assumption made by archaeologists working on shell rings is that homes
must have been placed within the ring plazas (e.g. Russo 1991, 1994); yet again, no evidence of
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these structures have ever been uncovered. Our excavations at the St. Catherines Island shell
rings included large blocks in the ring plazas that uncovered dozens of small processing pits and
storage facilities, but no clear marks of homes.
I believe our inability to adequately account for the presence of Archaic homes derives from
two complicating factors; the first being an under-appreciation for taphonomic factors that have
impacted the visibility of residential structures. Specifically, the impact of earthmoving at the
hands of ring builders has likely erased much of the data we seek. I have already offered evidence
that at least 10-15 cm of soil was removed from under the shell arc at McQueen Shell Ring, likely
obliterating any post holes, fire pits, or other features from past living structures.
It is also possible that the ring plazas were periodically, perhaps seasonally cleaned (see
Thompson 2006 for a similar conclusion). At a number of rings, including St. Catherines and
McQueen, the Late Archaic age anthropogenic soils are at a lower plane than the shell deposits.
This statement is complicated at McQueen because of the removal of topsoil below much of the
shell arc, but if that soil was present, then the arc would be slightly higher than the interior plaza.
Although it is possible that the slight differences in height between plazas and shell arcs are based
on natural topography, it could also be because soils were regularly removed from the interiors of
the rings, perhaps in an effort to keep them clean.
The thin lenses of sand commonly found within the shell arcs at both of the St. Catherines
Island shell rings may be further evidence of plaza cleanings. Although we only have few data
points, several of these lenses contained fish otoliths that returned spring and summer indices.
There are a number of avenues by which these sand lenses could have been deposited, wind and
water being possibilities promoted by archaeologists working on other rings with similar lenses
(Russo 1991, 2014; Russo and Heide 2003; Waring and Larson 1968); yet I suggest they were, at
least in part, moved by ring residents and that they originated from the ring plazas. Given the
seasonal nature of their deposition, it is probable that ring residents cleaned out plazas during
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periods of relatively low occupancy either to tidy up after gatherings or perhaps in preparation for
upcoming events. This cleaning could not have been too intense however, as there are a number
of small processing pits in the ring plazas that would have been destroyed if the cleaning entailed
anything more than a shallow skim of the top layer of soil.
Assuming for the moment that this theory is correct and that there were homes in the interior
of the rings, yet we are unable to detect them because of periodic cleaning, we have to ask why the
other interior features, particularly the shallow processing pits, survived? The presence of these
shallow pits highlights the second factor complicating our investigation of residential homes at
shell rings – that is, their ephemerality. Considering that shallow processing pits survived episodic cleanings, then any post holes, wall trenches, drip lines, packed floors, hearths, and other
evidence of houses must have been even shallower if they were all destroyed. This suggests a very
expedient structure utilizing a minimal amount of construction.
The ephemerality of shell ring homes may be further highlighted by the small depression only
briefly described in an earlier chapter, which, in my view, is our best evidence for a home in the
interior of the rings. This small depression, found in the interior of the St. Catherines Shell Ring
immediately to the east of the large excavation block, measures 2-3 m wide and 10-25 cm deep
(Figure 8.1). Unlike the large excavation block, no storage or processing pits were found within or
near the depression. The buried anthrosol surrounding the depression contained far less organics
than within the anthrosols encountered in the major excavation block. No posts or other features were encountered within or around the depression, which makes this a very weak case for
a home, but perhaps this is the point. If homes were built at the shell rings, they must have been
constructed in such a fashion that they left ephemeral marks on their surroundings; marks that
were so slight that they were often destroyed by cleaning operations and when they did survive
they are difficult to recognize.
The likely ephemerality of shell ring homes has ethnographic parallels found in communities where people constructed expedient homes for short-term use. For example, Robert Kelly,
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Figure 8.1 – Possible location of domestic structure, St. Catherines Shell Ring
Lin Poyer, and Bram Tucker (2005) conducted ethnoarchaeological research among the Mikea
of Madagascar. The Mikea create both long-lasting homes and less formal structures based, in
large part, on how long they planned on living within them. Susan Kent (1991, 1992; Kent and
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Vierich 1989) also found that homes were created out of less durable materials, in less formalized
manners, and with reduced effort when residents anticipated a short-term stay. When residents thought they were going to be present at a single locale for a matter of months, they often
constructed lean-tos, small A-frame buildings, and quickly built huts (Kelly, Poyer, and Tucker
2005). Kelly and colleagues found that the archaeological signatures of these expedient buildings
was quite ephemeral as posts were small and placed in shallow holes. Living floors were also
not particularly well-packed or made up of rich anthrosols, making them even more difficult to
recognize within the archaeological record. House size also relates to time of anticipated occupancy. When occupied for short periods of time, occupants generally do not amass many objects
and therefore have little need for storage. As such, home size is relatively low when residency is
thought to be short (Kelly, Poyer, and Tucker 2005).
Could the lack of evidence for domestic structures at shell rings be because homes were
expedient structures designed to be occupied for only a short period of time? This contradicts
our traditional ideas of what a year-round village ought to look like – homes built and occupied
by generations of family members living among one another throughout the year. Village models come to us from agrarian peoples however, so one must question whether they reflect what
a hunter-gatherer village might look like, particularly one occupied by peoples who had only
recently become less mobile. Indeed, looking at the archaeological record elsewhere, early hunter-gatherer villages are quite fluid and are often characterized by a significant degree of mobility
operating at the level of the individual or family (e.g. Boyd 2006).
A particularly pertinent example of how hunter-gatherer “sedentism” may look different than
traditionally conceived is George Crothers and Reinhard Bernbeck’s (2003) work on Archaic
shell midden sites along the Lower Ohio River Valley. Much like shell rings, these shell midden
sites are massive and appear to be deposited year-round, yet lack any definite domestic structures. Crothers and Bernbeck suggest that prior efforts to define these sites as either temporary
435

camps or year-round villages have failed because they depend on traditional notions of mobility
in which practices fall along a single continuum between mobile and sedentary. Instead, Crothers and Bernbeck argue that movement is best understood by dividing practices into two forms:
locational mobility and group flux. Locational mobility includes the relocation or stability of
whole groups, often based on ecological conditions and subsistence demands as communities
locate themselves to take advantage of local resources. Group flux, in contrast, is based on the
movement of individuals and families into and out of larger communal groups and is far less
predictable. According to Crothers and Bernbeck (2004), Archaic peoples living along the Lower
Ohio River Valley engaged in low levels of locational mobility, yet preserved high rates of group
flux. In other words, while certain locales were occupied continuously and over long periods of
time (millennia in many cases), individuals and families moved in and out based on personal
preference. As such, the makeup of the resident community was constantly changing. Crothers
and Bernbeck note that there are “no straightforward archaeological correlates” (2004: 414) for
group flux because our most common indexes for mobility, including seasonality indicators, track
overall site usage rather than individual movement. Nonetheless, noting the apparently random
distribution of human burials and lack of patterning within grave goods, Crothers and Bernbeck
posit that Archaic peoples living along the Green River Valley intensively occupied portions of
the landscape, resulting in large shell middens, despite the constantly shifting movements of individuals and families (2004: 413-14). While not offered as direct evidence for group flux, Crothers
and Bernbeck note that high levels of individual mobility often result in the creation of domestic
structures that require a minimal amount of labor and therefore have a minimal archaeological
presence (2004: 403).
Perhaps something similar was happening at the St. Catherines Island shell rings. One can
imagine people coming and going on a seasonal basis during gatherings, as well as over the longer
term. Some families or individuals may have decided to spend the entire year at the rings, but
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then moved on the following year. Anticipating short stays, homes would have been expedient;
built using as little labor as possible, with less formal designs and lower quality materials, resulting in very shallow and ephemeral marks on the archaeological record that could have been
obliterated when ring interiors were periodically cleaned.
Importantly, although this is the dominant pattern in Georgia and South Carolina, ephemeral
homes are not the case at all shell rings. The one counter-example is Horr’s Island where Russo
uncovered hundreds of postholes overlapping in complicated patterns (Russo 1991); precisely
what one would expect to find at a long-term village. As I explain in greater detail later in this
chapter, lumping together massive U-shaped rings found in Florida (including Horr’s Island) with
the much smaller, circular rings found in South Carolina, Georgia, and parts of northeastern
Florida, is a critical mistake and suggesting the discovery of substantial homes in Florida rings
also proves they were also present elsewhere is a misapplication of data. Instead, the ephemerality of homes within rings outside of Florida needs to be taken seriously and explained rather than
ignored, as it often is, or assumed to be caused by simply not looking in the right locales.
The messiness of the proposed model, where people come and go both seasonally and over
multiple years, makes it difficult, if not impossible to say whether ring residents were mobile,
sedentary, or something in-between. Indeed, it appears we need to expand our vocabulary to
describe shell ring residents. Perhaps we ought to talk of episodic sedentism, recurrent mobility,
or some other form of punctuated settlement strategies. However we characterize it, shell rings
appear to play a critical role in the overall rhythm of Late Archaic lives. They are points at which
individuals and families coalesced for short and long stays and were locales visited repeatedly
over generations. Generally, archaeologists view long-term sites like shell rings as outcomes of
mobility decisions – in other words, because people decided to settle down or repeatedly visit one
space, that space was transformed into a residential center or “persistent place” (as per Schlanger
1992). But what if the opposite was true? What if long-term sites were not simply the result of
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mobility decisions, but played a part in making those choices? For reasons I will discuss in more
detail later in this chapter, I see shell rings as growing at particular locales for specific reasons,
many of which revolve around building communicative bridges with surrounding non-human
actors. As such, these would have been powerful locales, imbued with a level of social and cosmological gravity perhaps strong enough to “tether” people to a place longer than they would
usually stay. While staying in these locales, marks on the landscape were made through the
deposition of shells, excavation of pits, and clearing of plazas. In a landscape with few human
marks, rings would have stood out and perhaps became places to gather and linger over multiple
seasons. Yet despite their gravity, people rarely, if ever, remained for long periods of time. They
likely missed other homes, other peoples, and the joy of movement and freedom. So they packed
up, moved on, perhaps to another ring or to homes we do not know of. But others often took
their place and the rings continued to grow over decades, even centuries. This interpretation of
rings recalls writings by Lee and Ingold who remind us that “by the interweaving of routes over
time or concurrently, a place is made” (2006: 78). Rings are, in this view, less a bounded and
well-defined thing, and more a confluence of movements in which people gathered, lingered,
dwelled, but in the long run, stopped only briefly.
We can see a similar tethering of people to powerful locales reaching back to the Middle
Archaic in places like the Lower Ohio River Valley and the ancient mounds in Louisiana (Claassen 2010; J. Saunders 2004; Gibson 2004). In each of these cases, we find significant investments
in place through the construction of engineered landscapes that are visited on a regular basis
over centuries and millennia, giving a particular connection between people and place that is
neither sedentary nor mobile, but rather something else altogether. We struggle to define what
this something else is, but this is the task ahead of us, and it is in places like shell rings where we
ought to explore how people actually lived and experienced their world through movement and
stasis, and how powerful locales may have played a role in this rhythm of movement.
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8.3 – Mast, seasons of plenty, and the establishment of a ritual calendar
The rhythm of movement at the St. Catherines Island shell rings is seasonal in nature, with
increased numbers of people gathering in the fall and winter and fewer in the spring and summer. We do not know the exact character of these seasons of gatherings and dispersals, but it is
safe to assume that each was different in terms of the quantity and quality of interpersonal relations and face-to-face encounters. Gatherings would likely be exciting events where one would
see old friends and enemies, reunite with family members who had moved away, and perhaps find
new spouses and lovers. To the extent that these gatherings drew people from far afield, attendees
may have spoken different languages, been of different ethnicities, and held items made in exotic
fashions or using non-native materials. Different groups may have brought with them new dances, songs, stories, and ways of making food. Based on the large amounts of foods deposited, it is
likely that feasting, or large-scale communal consumption, was taking place. Although we have
no direct evidence, it is probable that gatherings were marked by dancing, music, and oration.
Special stories were likely told and powerful narratives perhaps acted out. One cannot help but
be reminded of Durkheim’s (1995[1915]) points of effervescence when thinking of the gatherings
at shell rings as these must have been generative events in which energies increased, attentions
sharpened, and emotions heightened.
In contrast, during times of dispersal, personal interactions were likely limited to one’s family,
close friends, and neighbors. At the St. Catherines Island shell rings, people fished, hunted deer,
and perhaps consumed acorns and hickory nuts, all in relatively limited quantities. We do not
know if important ritual events were taking place, but if they were, they were at a smaller scale, or
resulted in far fewer materials remains visible in the archaeological record.
Taking this annual division between aggregation and dispersal seriously, one has to ask what
drives the creation of recurrent calendars, particularly those in which the year is bifurcated into
times of large-scale gatherings filled with social and likely cosmological importance and periods
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of reduced ritual emphasis? Based on a number of ethnographic accounts, particularly those
from the Northwest Coast where the seasonal migration of salmon influences nearly every aspect
of life for Native peoples, the most obvious factor is the seasonal presence of an important resource (e.g. Cannon 2002; Mauss 1954).
The most common foods at shell rings, namely shellfish, deer, and small non-migrating fish,
are not heavily influenced by seasonal changes however. Granted, the best time to hunt deer is
the fall when they are well fed, highly active, and focused on mating, but deer can be killed and
eaten anytime of the year. Likewise, Elliot Blair and David Hurst Thomas (2008) conducted
research on St. Catherines Island showing shellfish can be eaten year-round with little seasonal
differences in nutritional value. And as Colaninno’s (2010, 2012a, 2012b) studies demonstrate,
catfish and croakers were consumed year-round at each of the St. Catherines shell rings. This
leaves hickory nuts and acorns as the one highly seasonal resource found in high numbers at the
shell rings and therefore the most likely factor driving a calendar of events marked by distinct
seasons of activities.
Tree nuts are a subsistence focus for a number of hunter-gatherer societies, many of whom
have distinct calendric structures marked by seasonal gatherings perhaps analogous to what was
occurring at the shell rings. Within this section, I draw most heavily on ethnographic research
among modern and historic Native Americans living in California and nearby states, many of
whom continue to be dependent on acorn collection (Basgall 1987; Bettinger, Malhi, and McCarthy 1997; Jackson 1991; Mason 1992, 2000). I focus on these ethnographic accounts for a number
of reasons, the most important of which is that the rates of their mast use appear similar to those
found at the St. Catherines Island shell rings. Specifically, as I noted in an earlier chapter, the size
of storage facilities used by each is near identical. It is of course questionable whether size of storage facilities accurately reflects overall dependence on mast resources, but it is, in my estimation,
our best proxy.
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Helen McCarthy’s (1993) research among the Pomo of central California is particularly useful
as she demonstrates how a dependence on mast often engenders a distinct calendar of events.
Specifically, the seasonal ripening of acorns during the fall is a critical time for the Pomo, and is
marked by a celebration known as the Bear Dance (Aginsky 1943; Driver 1937; McCarthy 1993).
The Bear Dance takes place over six days, beginning when acorns first drop and concluding
when bears start going into hibernation. This annual event is conducted by the Bear clan and
often occurs at the same time in multiple villages across the region. It marks the beginning of
the annual cycle and, in many ways, a crucial turning point in the lives of the Pomo. Prior to the
Bear Dance, stored foods from the previous year are the basis for survival. While rarely on the
edge of starvation, the period leading up to the Bear Dance is a lean time. Once the Bear Dance
has occurred however, the Pomo live in the season of plenty with more than enough acorn, as
well as a large number of deer who are likewise happily living off of ripe acorns. Acorns ripen
quickly however, and the peak season of gathering lasts only a few months, or at times, a handful
of weeks. During these times, Pomo communities gather massive amounts of acorns that are
then prepared for storage and placed into above-ground bins. Stored resources are consumed
throughout the rest of the year and play a crucial role in the overall diet of Pomo peoples.
While well-established tree stands are often highly productive, localized failure in productivity is an endemic condition (Gardner 1997; Goodrum et al. 1971; Mason 1992). For a variety of
reasons, only some of which are known, trees that are usually productive can have years of little
or negligible production (Gardner 1997; Mason 1992; Talalay et al. 1984). Downturns often affect
single trees, although they can occur across a localized area, or at times, at entire region. Pomo
peoples experiencing lean years typically visit neighboring groups whose trees are still productive
and ask permission to set up temporary camps and harvest. These requests are almost always
granted and reciprocated when needed. As such, it is not unusual for Pomo peoples to spend
time away from their home villages during the fall, as they instead reside near or within neigh441

boring settlements. The times spent in neighboring villages offers opportunities to develop new
relationships and strengthen old ones. Over years, these relationships multiply and act as avenues of communication, marriage, and exchange that bind particular families and villages to one
another.
Allowing non-local peoples access to tree stands obviously depends on having enough mast
to feed both the local population and visiting groups. This is rarely a concern during productive
seasons. For example, Paul Gardner (1997: 163) calculates that during a typical season, seven
hickory trees could produce 21 bushels of nuts, enough to provide a year’s worth of caloric needs
for one individual. To put these yield rates into a larger context, a 10 km catchment radius yields
an “average acorn production of more than 4 million pounds (1.9 million kg) and a hickory nutmeat production of more than 500,000 pounds (236,000 kg)” (Gardner 1997: 164). This staggering potential led Gardner to suggest “exploitation of nuts by human foragers would not seem to
be constrained by average forest productivity” (1997: 164). Instead, the level to which mast can
be exploited during good years is limited by the amount of time and labor groups are willing and
able to devote to gathering and processing. Because mast is available for a short time, ripening
and falling over a few months or weeks, and only lasting a few days on the forest floor before being consumed by animals or infested by bugs (Lopinot 1982; Petruso and Wickens 1984; Talalay
et al. 1984), a rich season produces crops beyond the needs or capability of local populations to
harvest in whole. This suggests visitors would likely have a minimal impact on the availability of
food and therefore on the ability of local peoples to gather enough mast for themselves.
Although movement between villages can act to offset the danger of localized crop failure,
the Pomo are always concerned of even larger-scale regional downturns. Such a downturn was
documented by McCarthy (1993) who reported a season in which virtually no acorns ripened
throughout central California. Because of the threat of regional crop failure, when able, Pomo
families often gather more mast than they need for the year (McCarthy 1993: 225). In the right
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conditions, acorns can be stored for up to seven years and some communities build up large
emergency stockpiles capable of feeding them if a large-scale downturn ever occurred.
Bad years are rare however, and accumulated resources are only occasionally needed. After
years without crop failure, stored resources eventually begin to deteriorate. Quite often, amassed
resources were repurposed and consumed during large-scale feasts before reaching the end of
their use-lives. McCarthy details two such large communal events among the Pomo, the first is
the already mentioned Bear Dance, while the second is the Annual Mourning Ceremony (1993:
90-105). The Annual Mourning Ceremony is, as its name suggests, held once a year and marks
the passing of community members. The Annual Mourning Ceremony can be held years after an
individual’s death however, and generally a single village hosts the Annual Mourning Ceremony on any given year and the event draws together people from across the region. Neighboring
villages typically empty out and individuals and families spend days, even weeks, in camps surrounding the host village, or at times, in the homes of close friends or family. McCarthy (1993:
93) documents cases in which hundreds and, on occasion, several thousand individuals gathered
together for these ceremonial events.
According to McCarthy, the Annual Mourning Ceremony is rarely held in the same location
in sequential years, largely because participants from outside of the host village depend on local
peoples for food, and locals have to invest significant amounts of labor to meet these needs. To
put the quantity of labor into context, McCarthy writes “if, for instance, 700 guests attended
the ceremony for six days, that would be 13,650 meals served, or enough to feed a family of six
for more than two years; meals for a ceremony of 2500 guests would feed the same household
for seven years eight months” (1993: 101). The vast majority of food served during the Annual
Mourning Ceremony, and virtually every other large-scale gathering, is a gruel or pancake made
of acorn.
Because it requires so many acorns, the Annual Mourning Ceremony often begins years
before the actual event. Stockpiles from multiple harvests are combined, winnowed, cleaned, and
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reduced as needed (McCarthy 1993). Low-intensity preparations associated with handling the
surpluses from prior years become far more significant in the weeks leading up to the gathering
as dozens to, at its peak, a hundred people would begin shelling, leaching, roasting, and grinding
acorns into a paste. Thousands of person-hours were spent on these activities, meaning other
daily chores had to be put aside or done in addition to the tasks needed to prepare for the gathering.
While demanding, McCarthy notes that physical properties of acorns lends itself to mass
processing as nearly every task associated with its preparation is best done on large scales. For
example, McCarthy (1993: 318) found that the per unit cost of leaching 18.9 liters of acorn flour
was only a tenth of the cost compared to leaching 1.9 liters. In other words, tending a massive
leaching pot was only slightly more demanding than maintaining a much smaller vessel. Likewise, cooking and grinding acorns was most effectively conducted through mass processing,
often entailing large numbers of people working in unison. Although group labor is a particularly effective manner of processing mast, it cannot be applied in everyday life because it typically
results in large amounts of foodstuffs with limited use-lives. This is because although acorns
can last years if stored properly, once they are processed they begin to spoil much more quickly.
Certain methods, such as creating oil, result in long-lasting foods, but these are labor-intensive.
McCarthy found that the paste typically made by the Pomo only lasts a week or two before spoiling (McCarthy 1993: 319-21). As such, the most effective method of handling mast entails group
labor, yet this results in a large collection of food beyond the consumptive needs of the laboring
party. McCarthy (1993: 320) found that the demand for consumption therefore provided an
additional impetus for hosting aggregate events in which feasting could take place and stores of
finished foods depleted before rotting.
McCarthy focused on the labors associated with food preparation, yet other activities, such as
clearing camping areas, weaving serving baskets, and rebuilding and expanding existing homes
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were also labor-intensive. Partially because it demonstrated their ability to organize and inspire,
a successful gathering brought prestige to the village and elders or leaders who hosted the event.
While successfully hosting events was seen as prestigious for a community, because gatherings
rotated between villages, it was difficult for any one individual or group to reach higher status
than others.
The Pomo example suggests that the material and ecological properties of tree nuts produces
a particular set of conditions that can potentially engender the establishment of seasonal ritual
events. To what extent the findings from modern acorn gatherers can be applied to Archaic peoples living on the coast of Georgia is of course unclear, but it offers a first step in thinking about
how a focus on acorns and hickory may have influenced social relations between and among ring
residents, more dispersed peoples, and their surroundings.
The first insight is in terms of temporality. Obviously, seasonal changes in temperature,
weather patterns, and the lifeways of local floral and faunal communities mark different seasons
and are important for all peoples living outside of equatorial regions. But for peoples dependent
on tree nuts, there is a distinct importance to the small window of time in which mast becomes
available. As such, the fall is a time of transition from a period of diminishing stored resources to
one of overwhelming abundance. Such a transition obviously lends itself to ceremonies marking
a rebirth or rejuvenation of the annual cycle, exemplified in the Pomo Bear Dance. It seems likely
that the fall was also a transition point for shell ring residents and one of the driving factors in
their establishment of a marked ritual calendar.
The connection between seasonal fall aggregations and a dependency on mast appears
straightforward, yet the specific character of these aggregations requires more research if we are
to determine its precise character. Also, it is unclear how fall and winter aggregations interact or
influence one another. Are the winter aggregations also predicated on mast, or are they entirely
different? The large-scale consumption of shellfish during the winter suggests something differ445

ent is occurring, but just because shellfish were being consumed, that does not mean mast was
not also important. Research from other Late Archaic sites will help address these questions, but
let me offer two hypothetical models that may help structure future studies.
The first model is the “interrupted aggregation system,” and draws explicitly from the study
of Pomo peoples (Figure 8.2). In this model, fall gatherings at the shell rings are similar to the
Bear Dance, meaning they are held at the same time by multiple communities situated at different
rings and perhaps other locales. These gatherings are predicated on the fall harvest and include
local populations as well as other communities who perhaps lived in areas that had less productive crops. As mast stopped falling and the winter set in, visitors would have dispersed, either
back to their home rings or elsewhere. Before leaving, visitors may have decided to bury their
accumulated resources in pits with the understanding that they would return and collect them
later. Local peoples may have also buried their resources, either to keep away from prying eyes
and threats of demand sharing, or perhaps because of cosmological concerns over amassed food.
In contrast to the fall aggregations, which were held at many rings every year, within this
“interrupted” model, winter aggregations were more like the Pomo Mourning Ceremony; meaning they were held at just a few, or perhaps just one ring, on a periodic, perhaps annual basis.
Much like the Mourning Ceremony, the winter gatherings may have depended, in part, on stored
resources that were reaching the end of their use life. Shellfish were also an important food consumed during these gatherings, although it is unclear why they were not eaten during other times
of the year. If the winter aggregations required amassed surpluses from multiple years, then they
would likely be held at different rings each year rather than at a single locale. Once the winter
gatherings ended, coastal residents likely spent the remaining portion of the year living in small
dispersed communities, including some at shell rings.
An alternative model is one that I term the “bifurcated aggregation system” (Figure 8.2). In
this model, which draws on ethnographic and archaeological accounts of Northwest coast peoples (e.g. Cannon 2002) as well as the Pomo studies, the fall and winter gatherings are better
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Interrupted Aggregation

Fall

Numerous rings hold fall
harvest celebrations

Bifurcated Aggregation

A single ring holds fall
harvest celebrations

May include non-ring
peoples as well

May include non-ring
peoples as well

Communities living in
low productivity areas
visit high productivity locales

Other rings empty out
to attend gatherings

Winter
A single ring holds a winter
gathering

The same ring that hosted
the fall celebration also
hosts a winter gathering

May include non-ring
peoples as well

Other rings continue to
be empty as residents
stay at the host ring

Other rings empty out to
attend gatherings
Likely based on resources
stored and amassed over years
Likely held at different rings
every year

Spring/Summer
Small groups reside at each ring
and elsewhere on the landscape

Small groups reside at each ring
and elsewhere on the landscape

Figure 8.2 – Model of seasonal movement
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understood as one continuous celebration. Gatherings began with the fall harvest as peoples
from across the region aggregated at shell rings. Perhaps the ring or rings were chosen based on
a particularly rich crop in their vicinity or because of local downturns in surrounding regions.
Whatever the reasons, while nucleated at just a few rings, mast was placed in pits, perhaps for
cosmological or social reasons associated with over-accumulation. After a month or so focused
on gathering and consuming mast, the season shifted and acorns and hickory were no longer
ripening. Rather than disband, as in the prior model, amassed communities may have decided to
remain together as winter set in and shifted their diet toward shellfish. Likely eating both shellfish and mast, the winter would have been a time of plenty and perhaps a high point of communal formation made visible in the creation of the shell arc. Once temperature began to rise and
winter was over, aggregate communities disbanded. Some remained at the rings, others likely
lived elsewhere; again in relatively small numbers until the fall came around and aggregations
resumed. To what extent aggregations shifted between rings is unclear, yet unlike the prior model
where winter aggregations were predicated on multiple years of surplus, this model allows for the
possibility that a single ring may have hosted events over sequential years.
These are but two hypotheses that could account for the annual movement of peoples into and
out of the rings as well as the establishment and character of gatherings and dispersals. Certainly,
additional theories could likewise account for the seasonal movement of peoples. Unfortunately,
at least three factors make the testing of these various hypotheses difficult. The first is a lack of
true ethnographic parallel. The Pomo example is useful, but in the end has limited value for a
number of reasons, not the least of which is that Archaic coastal peoples engaged in significant
amounts of shellfishing, a practice not found in central California. We know little about how
shellfish were eaten by ring residents beyond noting its highly seasonal nature at the St. Catherines shell rings. The seasonality of shellfish consumption is perplexing considering that there is
nothing notably seasonal about the lifecycles of shellfish, at least in terms of their consumability
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or dietary makeup. Were shellfish a “second-tier” food, meaning that they were only consumed
when there were no other options? Perhaps shellfish were a quick addition to mast-based foods
during large-gatherings and allowed a level of flexibility for host communities. Shellfish are
quite easy to gather and one can imagine a host community sending its children into the marsh
to gather oysters and clams in preparation for an influx of visitors. Alternatively, Andrus and
Thompson (2012) have conducted isotopic research on clams and oysters recovered from the
Sapelo rings and found that many were collected from habitats relatively distant from the shell
rings. Andrus and Thompson suggest several reasons why distant shellfish were being collected
including: local shellfish beds had been overharvested; their collection was embedded alongside
other tasks conducted in more distant locales; or that surplus foods were needed during largescale gatherings. Another possibility is that these resources may have been brought to gatherings
by outside peoples. Perhaps non-local attendees took canoes from their homes on other islands
and the mainland and gathered shellfish as their contribution to the festival.
Perhaps rather than being a second-tier food, eaten only when conditions demanded, shellfish
may have been invested with increased cosmological significance and therefore only eaten when
conditions allowed. Claassen (1991, 2010) has long argued that shellfish are ritually-charged for
Archaic peoples partially because they resemble women’s genitalia and were symbolically linked
to caves, wombs, darkness, and watery depths. In later sections, I further suggest the chemical
and material makeup of shellfish results in middens where organic deterioration slows. As such,
shellfish may have been an important tool by which temporal differences between present and
past times was blurred, if not collapsed. Were shellfish therefore a “dangerous” or “powerful”
food, limited in consumption by taboos or culinary habits we can only guess at? Clearly, without
a better understanding of why shellfish consumption was limited to small periods of the year we
will struggle to understand their importance in the lives of Late Archaic peoples and how they
play into the overall ritual calendar.
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One of the reasons why we struggle to understand the place of shellfish during the Late
Archaic is that our temporal controls are still relatively coarse. This is the second factor impeding our ability to better understand the larger social landscape surrounding the shell rings. Very
few rings have been adequately excavated, even fewer have been dated using modern radiometric
methods, and fewer still have had significant seasonality studies. Thankfully, the St. Catherines,
Sapelo, and St. Simons islands hold seven of the best-studied rings in the region, allowing a more
detailed reconstruction than usual; yet frustrations continue. The distance from St. Simons to St.
Catherines can be traveled by canoe in less than a day. If I am correct, and shell rings were drawing together people from across the coastline and perhaps further from the mainland interior, a
micro-region spanning less than a day travel is far too small of a study area. Unfortunately, many
rings within and beyond this small study area, including Fig Island, Seewee, Sea Pines, Skull
Creek, and Lighthouse Point, have been understudied or investigated decades ago using analytical techniques now outdated. In order to test the scenarios offered in this dissertation, as well as
produce new hypotheses, a detailed chronological record of numerous rings will be needed. This
will include new precision AMS dates, large-scale seasonality studies, detailed depositional analyses, and the creation of local reservoir corrections.
Even if we are successful in generating a rich chronological record from a number of shell
rings across the region, our interpretations will still be stymied by a third factor; that is a poor
understanding of non-shell ring sites. I see shell rings as the primary manner by which Late
Archaic peoples lived along the coastline, at least during the earliest stages of occupation. This is
a hypothesis needing testing and dependent on investigating contemporaneous sites that are not
shell rings. St. Catherines Island is well situated to impact future studies as a number of other
Late Archaic sites have been identified. Likewise, work on Ossabaw Island (Pearson 2001) has uncovered a handful of Late Archaic occupations and studies conducted by Chester DePratter (1976)
span the coast and include numerous sites dating to this time period. Shell rings are obviously
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the “low hanging fruit” and have enjoyed the bulk of research attention, but these other site types
will have to be studied to the same degree if we are going to understand the region as a whole.
Despite these challenges, we are much closer to understanding the importance of shell rings
as both points of intermittent celebration and daily life. The discovery of storage and processing
pits at the St. Catherines Island shell rings has foregrounded the importance of mast; a critical
factor, in my opinion, of both periodic gatherings and year-round subsistence. Russo’s understanding of shell rings as ceremonial villages has been a fruitful hypothesis largely supported by
the finds on St. Catherines Island. Further research on other shell rings and contemporaneous
non-ring sites will determine to what extent this hypothesis can be expanded beyond St. Catherines Island as well as how we can continue to refine our understanding of the Late Archaic landscape and the place of shell rings within it.
8.3 – Integration and dissolution on local and sub-regional scales
In prior sections, I focused on the “function” of shell rings; their particular use through time
and the types of events and practices engaged at each. Although I acknowledge that shell rings
were likely used in different ways, I have argued that the rings on St. Catherines Island are best
understood as both long-term villages and points of periodic gatherings. Putting aside the question of site function, I now turn to the importance of shell rings in regional developments; specifically, the creation, expansion, and eventually dissolution of larger socio-political bodies across the
American Southeast.
As noted in the opening chapter, Durkheim (1995[1915]) and others (e.g. Turner 1969), have
long argued that large-scale communal associations create remarkable emotional effects and focus people’s attentions on how they relate to one another. As such, feasts, ecstatic dancing, rhythmic drumming, trances, long chants, and spirited orations are avenues by which different levels
of consciousness can be achieved, communication with non-human entities often occurs, and
powerful proclamations and revelations are given and received. When acting in unison, often
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toward a common goal and informed by a similar worldview, such events can create levels of solidarity difficult to otherwise attain. Neighbors can become kin, communities can become melded
though shared covenants, and associations can be ratified by non-human powers. An important
aspect of such integration, particularly when events are periodic and have a deep history, is that
they offer temporal depth to relationships, as one’s ancestors were engaged in similar acts and one
can imagine future generations likewise following suit. As such, communal gatherings involving
large-scale events informed by potent cosmological values can produce emotional, spiritual, and
even physiological energies that often act to solidify shared identities and feelings of communality.
The integrative aspect of communal gatherings can be contrasted with how differences and
divergences are also often highlighted during aggregate events (e.g. Dietler 1996, 2001; Hayden
2001). Political, familial, and ethnic identities are often foregrounded during aggregations and
can act to divide people into separate camps. Underlying social differentiation between genders
or based on age can also become quite explicit and substantiated by who is allowed to perform
certain tasks, where one can sit or enter, what foods are consumed by whom, and other public
acts of differentiation. Status roles can also be promoted, formalized, and publicized during ceremonial gatherings, often in ways not allowed during everyday life. As such, communal gatherings are, as Durkheim suggests, moments of empowerment, yet they are also under-determined,
meaning the end result of an aggregation is highly fluid and context dependent.
Given the generative capacity of aggregations, it is perhaps not surprising to find the creation
of local socio-political bodies coincident with the wide-spread construction of shell rings. To reiterate a discussion given in an earlier chapter, the spread of pottery production across the southeast began roughly 5000 cal B.P. in Georgia, from which it moved into Florida and South Carolina. Shell rings pre-date the local construction of pottery in Florida and their relation to ceramic
production in Georgia and South Carolina is unclear. Nonetheless, based on the similarity of
452

potting traditions, Sassaman (2004) suggests a level of shared cultural identity was formed among
communities across the coastline shortly after 5000 cal B.P.. Whether these peoples considered
themselves to be a well-defined cultural group is unclear, but they were quite a bit different than
their neighbors in the interior who rarely ate shellfish, did not use or produce pottery, and certainly did not create large circular deposits made of mollusk shells.
The integration of the coastline was short-lived however, as after several hundred years, divisions soon became visible in the creation of regionally distinctive pottery types including Orange,
Stallings, St. Simons, and perhaps Thom’s Creek wares. The creation of localized pottery types is
often described as if each group lived in isolation and through the random rise in popularity of
particular traits, unique types evolved. The parallels with biological speciation are obvious and
change in stylistic markers are described in terms similar to genetic flow and mutation, while
the creation of types is seen as akin to the birth of a new species. Because cross-breeding closes
genetic gaps and prevents the emergence of new species, distance between divergent populations
is critical to biological speciation. Such distance and cultural isolation was assumed by early researchers like Caldwell (1958), yet has been thoroughly debunked by many researchers, including
Sassaman (1993, 2010), Claassen (2010, 2015), Gibson (2000, 2004), and Kidder (2010, 2011) who
show Archaic peoples from across wide regions were in regular contact and perhaps even conflict
with one another. Although the landscape was not packed with people, it is clearly a mistake to
think of Late Archaic peoples as living in small bubbles surrounded by vast unpopulated distances. Data offered in this dissertation, specifically the presence of copper, likely from the Great
Lakes, attests to a vast network of peoples interacting with one another across more than a thousand kilometers and further delegitimizes any view of Archaic isolation.
Rather than seeing the rise of local pottery types as the result of isolated speciation, I suggest that these are acts of personal or communal identification, perhaps made explicit in order to
contrast with one’s neighbors. This is most clearly displayed at the two St. Catherines Island shell
rings where each contains pottery distinct from their neighbor. To the extent that pottery types
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reflect cultural boundaries, a question I address in more detail below, the creation of St. Simons,
Orange, and Stallings pottery is a division of the original cultural group spanning the coastline.
It is likely that much of this differentiation occurred at shell rings, perhaps during aggregate
events. I have already noted that St. Catherines Island shell rings contained pottery reminiscent
of the prevailing style found in the opposite ring. These pots are almost always finely made, often
with well-executed designs and embellishments, and are larger than normal daily wares, leading
me to conclude that they were brought by residents of the opposite ring during large aggregations.
One is struck by their quality and scale and an obvious question is whether these vessels were
emblems of different cultural identity. Were the differentiations between each group made public
and explicit, partially through their pottery, and was it during aggregate events that communal
affiliations were formed or at least formalized?
To this point, both the formation of localized pottery types and the broad expansion in shell
ring construction occurs around 4200 cal B.P. It is critical to point out that sea level rise has
truncated our data set and the available radiometric record is spotty, but currently only a small
number of shell rings pre-date circa 4200 cal B.P. (Russo 2006). Within a few centuries after
4200 cal B.P. however, more than a dozen shell rings were established, including St. Catherines
and McQueen as well as the Sapelo, Sea Pines, Skull Creek, Patent, Coosaw, Seewee, Rollins, and
Guana rings (Russo 2006). Although difficult to prove, it is likely that the socio-political groups
defined by their distinct pottery types were, in some way, fashioned at shell rings. This would
have not only entailed a public and explicit definition of communal identity vis a vis one’s neighbors, but also an affirmation of what tied each social body together. In later sections, I investigate
the cosmological gravity of shell rings and anticipate that the relationships between people and
non-human powers was an important aspect bringing community members closer to one another
and likely played some part in how these communities defined themselves.
Putting aside the actual mechanisms by which these local social bodies were formed, it is
worth questioning what precisely is meant by socio-political groups during the Late Archaic. I
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have suggested, based on the nature of pottery production, that the St. Catherines Shell Ring was
populated by peoples who traced their lineage back to the original residents of the Georgia coast.
To use the ceramic type names, these were Stallings peoples. In contrast, peoples occupying the
McQueen Shell Ring appear to have traced their lineage to northern Florida and interior groups
and were thus part of the St. Simons culture. Lumping people together and naming them after
their pottery is of course a crude practice and further research needs to be conducted to refine
and better understand these divisions, but my research into the pottery found at the St. Catherines Island shell rings demonstrates that this division was not simply based on aesthetics, but
truly reflects, at the very least, two very different communities of potters. To the extent that Late
Archaic potting communities resemble modern groups, the vast majority, if not entirety of potters were women. As such, tracing communal affiliations through the study of pottery is largely
a study of female communities. I have suggested that divisions between neighboring populations
likely reflects a system by which women remained near the homes of their mothers, sisters, and
grandmothers. In other words, a matrilocal system.
But what does a matrilocal system mean when a significant level of individual mobility was
enjoyed? As I have already discussed, despite the fixity of the shell rings and evidence that they
were occupied year round, I see a constant reshuffling of residents over the long term. How then
are communities of potters kept together? The most likely answer is that while mobility was
maintained, it occurred within a limited field of options largely determined by the matrilineal
blood line. Perhaps there are a number of contemporaneous habitations, including ring and
non-ring sites, through which particular groups rotated. For example, the St. Catherines, Sapelo,
and Chesterfield rings are all contemporaneous, along with a number of sites along the Savannah
River, including Stallings Island. All of these sites are filled with similar Stallings-type pottery.
Perhaps the women making Stallings pottery limited their movement to these and similar sites;
rotating through each over their lives, therefore conserving an overall fidelity to place and to
residing alongside female kin.
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An obvious question coming from the study of female communities of practice is where are
the men coming from? Are men traveling between Stallings and St. Simons communities or
are marriage patterns more endogamous? This question is important because if men are commonly marrying across “cultural” lines, then are these cultural lines meaningful? Taking the St.
Catherines Island shell rings as an example, perhaps women were firmly entrenched at each ring
and within a rotation of other sites that kept them living among female kin, yet men often married into and lived among the “society” opposite of what they were born into. If this is the case,
Stallings and St. Simons are perhaps less divergent groups and more halves to the same social
body. As such, we would be better off thinking of St. Simons and Stallings “peoples” as moieties
or something similar rather than truly divergent culture groups.
The current state of research makes the precise characterization of difference intractable, but
let me offer a couple of other critical pieces of information that makes me think that the divisions
between St. Simons and Stallings were both meaningful and distinct. The first is that residents
at each ring prepared food in different ways. I find this small detail to be remarkably telling as
there are few activities conducted with such regularity as cooking foods. As such, we often think
of cooking as an act driven by need and focused on effectiveness, and thereby open to technological innovation. Instead of being based entirely on efficiency, the differing cooking practices at
each ring, where St. Catherines Shell Ring residents used the age-old technique of indirect heat
cooking and McQueen residents did not, suggests that food preparation was driven by a number
of factors; effectivity being only one of which and perhaps of relatively little importance. To this
point, it is important to note that residents at McQueen and St. Catherines shell rings consumed
virtually the same foods, so the differing use of cooking technologies does not appear to be
influenced by the resources being prepared, but more likely, by the cultural statements made by
adopting different practices.
Of course, one could argue that cooking was conducted by women and therefore distribution of practices ought to mirror those found in the formation of pottery. I accept this critique,
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but point out a number of other practices are also quite different between the two St. Catherines
Island rings. The fact that both the St. Catherines and McQueen shell rings are morphological
similar suggests residents of the two retained a level of familiarity with one another, although
it is telling that each decided to create their ring in different fashions. The meanings behind
mounding shells at St. Catherines Shell Ring and creating thin sheets at McQueen escapes us, but
were likely important to the peoples making the rings. Are we to believe that women were solely
responsible for the creation of the shell arcs at each ring or can the differences in deposition be
partially based on different practices conducted by men?
Likewise, I have noted the differences between the shapes of pits at each ring, with straightwalled silos and cylinders at St. Catherines Shell Ring and more conical creations at McQueen.
Such small differences are hard to attribute to any functional criteria, but rather speak to the
cultural or social distance between the two groups, likely including the men of each.
Finally, it is outside of the scope of this dissertation, but the stone used to create tools at each
of the St. Catherines Island shell rings differs significantly. Lithic debris and tools at McQueen
are often made using materials originating from outside of the immediate region, while St. Catherines Shell Ring is filled with materials drawn from nearby coastal sources and several found on
the Savannah River (Ogden 2011).
I do not doubt that St. Simons and Stallings peoples occasionally married one another and
that most, if not all, of the movement between the two were men traveling into the homes of their
wives. But the long list of differences between the two rings on St. Catherines Island suggests that
these marriages were rare or that women had an incredible impact on virtually every aspect of life
at the rings. To this possibility, Sassaman (2010; Sassaman et al. 2006) has suggested that women
were the primary power brokers at Stallings Island; perhaps they were likewise in positions of authority at shell rings. As such, perhaps men married into shell rings and trade networks, depositional practices, cooking techniques, and pottery production were all either controlled by women
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or were traditions passed through the female line. As suggested earlier, the best way to test this
hypothesis is to find a male-dominated technology, presumably the creation of stone tools, and
determine if its distribution mirrors that of potting techniques. If stone tools are made in the
same way at sites with different patterns of potting production, it would suggest a shared male
community of practice across different sites and a wide-scale movement of men into the homes of
their wives. If, on the other hand, stone tools are dissimilar, then it is more likely that each group
largely married within their own social boundaries. Clearly, additional research is warranted.
Whether Stallings, St. Simons, Orange, and Thom’s Creek wares reflect distinct socio-political
groups or are the byproduct of a matrilocal marriage pattern, the differences begin to wane by
3600 cal B.P. when localized pottery styles become more homogenized. Sassaman (1993) suggests
that the dissolution of difference is the result of larger socio-political bodies becoming unraveled.
Shell ring construction largely halts across the coastline at this time as well (Russo 2006; Sanger
2010). The corresponding end of shell rings and localized potting traditions is, in my opinion,
further evidence that the events taking place at the rings were critical to creating and maintaining local socio-political entities. I have suggested that these events include large-scale gatherings,
likely of a seasonal nature, and informed by a shared cosmology. Although I have addressed
various aspects of these gatherings, including their timing, their movement between different
rings, and the importance of mast, I have said little about the cosmological structures, beliefs, and
practices from which they spring. I address what little we know about the cosmological views of
ring dwellers in the following section, drawing largely on the cremation found in the center of
McQueen Shell Ring.
8.4 – Empowerment of place and collapsing worlds
Without a doubt, the most striking find at either ring was the discovery of a funerary pit in
the center of McQueen Shell Ring. Filled with fragmented and calcined human bones numbering
in the tens of thousands, this pit also contained the remains of numerous animals and a unique
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artifactual assemblage, including a piece of worked copper. How are we to understand this
unparalleled find? What might it tell us about the broader cosmological logic underlying Late Archaic coastal societies? How does it inform our understandings of social and political conditions
at shell rings?
To address these questions, we first have to consider who was interred at McQueen and question how did they met their deaths. The osteological analyses offered in the prior chapter demonstrates that the cremation included at least seven people, at least one of whom was a child. Adults
appear to be both men and women of various ages. Considering that less than 10% of bones
from the funerary pit could even be identified to species, the MNI of seven should be viewed with
skepticism and the actual number of dead are likely quite a bit higher. Many, if not all of the
human individuals were incinerated either in the flesh or when bones were still green, meaning
that these were not bodies previously interred or stored, but were rather recently deceased. There
may be a “lower burial,” defined as a conglomeration of bones from a single individual separated from other bones by a thin layer of soil, but the vast majority of cremains were intermixed.
Beside the possible lower burial, there were no stratigrahic breaks within the pit, the walls of
which are smooth and show no discontinuity. As such, it appears that the pit was filled in one,
or perhaps two, events. The lower burial shows significant signs of trauma, including scalping, as
do several of the individuals recovered from the upper burial. Because it is based on very small
skeletal fragments from an unknown number of individuals, the evidence of trauma is somewhat
questionable and cannot be definitively attributed to purposeful human actions. In other words,
it certainly looks like a number of the dead at McQueen had sustained injuries during their lives,
but we are unsure whether these injuries were caused by other people, and if they were, whether
they took place while the individual was alive and if they led to their death. That being said, it is
quite likely that most, or perhaps all of the individuals found at McQueen died at the same time,
were incinerated together, and placed as a group into the center of the ring. The deaths of at least
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seven people is difficult to understand, yet, in my estimation, strongly suggests group violence.
This theory is strengthened by research showing violent deaths were increasingly common
across the Archaic Eastern Woodlands (Claassen 2010, 2015; Mensforth 2005, 2007; Smith 1993,
1995, 1997). Evidence of violence is most prominent in the Lower Ohio River Valley where osteological analyses have found that in some cases, such as at the shell mound site of Ward, more than
11% of the dead are headless, missing body parts, had embedded projectile points, or otherwise
showed signs of significant trauma leading to their death (Mensforth 2005: 467). These numbers
underestimate the actual number of violent deaths however, as they are based on excavations carried out during the 1930s and 1940s using methods not acceptable by modern standards. Also,
only a few kinds of violent death leave marks visible on the skeletal record. Drowning, strangulation, and many lethal cuts do not result in skeletal pathologies. Claassen (2010) has attempted
to remedy these shortcomings using a variety of non-skeletal characteristics, including burial
position and group interment, to suggest that as much as 69% of the dead at some Archaic Lower
Ohio Valley shell midden sites died a violent death. There are several problems with these numbers, not the least of which is that Claassen considers death during childbirth as a violent death
(Claassen 2015: 117-119), yet even if we ignore these interments, a significant number of Archaic
people died at human hands along the Lower Ohio.
Robert Mensforth (2005) has argued that increasing levels of interpersonal violence seen
during the Archaic relates to increases in population size that put pressure on critical resources
while also resulting in more diverse communities coming into closer contact with one another.
Violence, according to Mensforth, was largely between these different groups, either because of
perceived wrongs, prior violence, or intrusion on important resources. Evidence for cross-group
conflict largely comes from the relatively high number of women and children killed through
interpersonal violence. These dead, Mensforth tells us, were not the wanted targets but were
instead chosen because they belonged to the kin-group of the intended victim. As such, children
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and women victims are evidence of “social substitution,” and the presence of segmented societies
structured by close kin-ties. Mensforth suggests that the development of increasingly segmented
societies offered warriors an opportunity for enhanced status if they were capable of defending
their own kin group while also able to conduct attacks on others.
Claassen (2010, 2015) offers a counterview to Mensforth. Claassen, like Mensforth, sees victims of violence as being from different social groups, perhaps defined by kinship, yet she is less
interested in who was being targeted and more on why they were killed. She sees little evidence
for pressure on resources and argues that violence has nothing to do with defending territory,
resources, burial grounds, or villages. Rather than being driven by a desire for status or because
resources were threatened, Claassen (2010: 175-176) instead suggests victims of violence were
individuals captured in raids and ceremonially sacrificed, perhaps as an act of “renewing” the
world. The majority of Claassen’s evidence comes from Archaic burials in the Lower Ohio River Valley. Within this region, victims of violence, according to Claassen, are largely buried in
shell-bearing contexts, often alongside dogs, and occasionally in unique or rare configurations
with objects and other interments. The details of Claassen’s argument go beyond this dissertation, but her conclusion is that there are powerful cults during the Archaic and that many of them
perform ritual acts of renewal and rebalance, some of which require sacrifices, including humans,
in order to be efficacious.
Although they disagree about the root causes, Mensforth and Claassen agree that Archaic
violence is unlike the kinds of warfare found during later Woodland and Mississippian time
periods. Unlike the organized battles and raids conducted to inflict harm on an entire community, Archaic violence was far more focused on the death of an individual or small group, often in
dramatic fashions. Skeletal evidence from across the Eastern Woodlands, again most common
in the Lower Ohio and surrounding environs, includes a high proportion of bodies that have
been mutilated, dismembered, or otherwise manipulated immediately before or following death
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(Claassen 2010, 2015; Mensforth 2005, 2007; Smith 1993, 1995, 1997). The removal of skulls and
forearms in particular, is a recurrent trend found in many parts of the Archaic Eastern Woodlands (Mensforth 2005, 2007). Many of the removed body parts were reincorporated into the
archaeological record as “trophies” and there are numerous accounts of artifacts, including items
of personal adornment, made from human bones and teeth (Mensforth 2005).
Victims of violence were often buried alone, although some were interred together. Claassen (2010, 2015) has suggested that group burials are particularly significant rites of renewal and
may reference stories of how the earth was formed and the creation of the cosmos. Specifically,
Claassen (2010, 2015) has suggested that groups of four or five individuals are often interred as
a unit and that this formation is meant to refer to a “hunting god” story in which the earth was
fashioned. While open to interpretation, there certainly are numerous accounts of group burials
dating to the Archaic, many of which include victims of violence. Perhaps the most incredible is
from the Ward site in Kentucky. Ward is a bluff top site with an associated shell deposit and more
than 400 human burials, some of whom were murdered and buried in groups (Mensforth 200;
Pedde and Prufer 2001). One group included four women, two of whom were headless. Another
was a group of three women and a man who had been stabbed multiple times in the back, was
missing both legs, and had a shell carved like a carapace over his face. One of the largest groups
of violence uncovered was a trench containing 18 bodies. Three of the dead appear to have been
scalped, four others were missing their heads, one of whom had also been disemboweled, another
still had unhealed cuts on his head.
Closer to the study area is the site of Windover Pond in Florida. Windover Pond contained
the remains of 168 individuals and dates to the Early Archaic. Osteological analyses suggest that
several individuals had sustained injuries due to interpersonal violence (Dickel et al. 1989). These
include three adults and two subadults who displayed cranial deformation, likely from blunt force
trauma. Other individuals showed signs of healed parry fractures and cranial trauma. In addition, one male, roughly 30 years of age, had an embedded antler tine projectile point in his left
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pelvic bone and was missing his skull, mandible, and first cervical vertebrae, likely evidence for
decapitation (Mensforth 2005: 256).
As evidenced by the finds at the Ward site, scalping was a form of bodily mutilation performed during the Archaic, yet this practice was relatively rare. Robert Mensforth (2005, 2007)
has reviewed the records from North Dakota, Tennessee, Kentucky, and Ohio and found only 13
examples of Archaic scalping. Adult males made up three quarters of the scalping victims and
there was only one case of a subadult (gender unknown). This single subadult was from North
Dakota and is therefore perhaps not related to the other examples, all of which come from the
Lower Ohio and vicinity. Interestingly, of the three female victims, two survived the scalping,
only to die shortly thereafter from infections associated with their head wounds (Mensforth 2005:
228). Likewise, the single subadult also survived scalping and died soon afterwards. In contrast,
none of the men survived. According to Mensforth, this pattern of survival suggests that “children and women were scalped for the trophy itself where death of the victim was not the primary
motive for the assault” (2005: 262).
As this brief review suggests, a great deal of evidence for Archaic violence comes from the
Lower Ohio River Valley and in neighboring regions in Tennessee, Kentucky, and Ohio. This
is not to say that evidence for Archaic violence is missing from outside of this region. Indeed,
there is strong evidence of decapitation, dismemberment, and murder throughout the Eastern
Woodlands, including New York (Pfeiffer 1977, 1985), Alabama (Webb and Dejarnette 1942), and
Florida (Dickel et al. 1989), yet these examples are rare and often highly localized. It is unclear
whether Archaic peoples in the Lower Ohio and surrounding areas practiced a higher degree of
violence than in other areas, or if it is more visible or perhaps better studied in this region.
Considering the likelihood that the copper band found at McQueen traveled from the Great
Lakes, it is probable it went through the hands of people living in the Lower Ohio Valley. Indeed,
Sharon Goad (1978, 1980) has argued that the peoples of the Lower Ohio and nearby environs
were middle-men between coastal peoples and those living around the Great Lakes. Perhaps
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some aspect of the ritual violence described by Claassen also traveled from the Lower Ohio to the
Atlantic coast. The mechanism by which these ideas would travel are unclear, but I have already
argued that ideas of cremation came along this corridor. I stress that besides the burials at McQueen, we have no evidence of violence from anywhere else on the coast, although the lack of Archaic-age human remains from the coast makes that a relatively hollow statement. As such, it is
very difficult to say whether the people interred at McQueen died a violent death, and if they did,
whether it was inspired by cosmological ideas that originated in the Lower Ohio. I will make an
alternative interpretation at the end of this section, but emphasize the need to keep an open mind
about how and why these peoples were placed in the center of McQueen. Their deaths certainly
appear pivotal and must have been an important event whether they occurred at human hands or
not. For some reason, they were chosen to be incinerated, perhaps unlike any of their contemporaries, and placed in a central position within the ring. This was certainly not a regular affair and
likely occurred just once, or perhaps twice in the history of the rings.
As such, it is worth thinking about the act of cremation and the other finds recovered from
the shell ring centers. Cremation has long been under-theorized by archaeologists (Williams
2014), perhaps because in our industrial world incinerating bodies takes place at a distance from
mourners. As such, cremation is seen as hygienic and impersonal. Cremation in non-industrial
settings is quite the opposite however, as it is typically a dramatic sensory and emotional event
in which mourners are in close proximity to the bodies of the dead and can view the defleshing,
deterioration, and disassembly of the body (Jonuks and Konsa 2005; Sorensen 2014; Sorensen and
Bille 2008; Williams 2014). Accounts of open pyre cremations document the manner in which
the human body progresses through stages of incineration (e.g. Sorensen 2014: 174). Hair and
clothes are immediately consumed by flames, creating smoke and odors that envelop the pyre and
immediate surroundings. As larger logs began to heat and bodily extremities and torsos eventually alight, the skin turns black, peeling away, revealing muscles and sinews, before bones and
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inner organs are exposed. Often, as bodies combust, they also contort, bloat, implode, explode,
and otherwise move, which, in some contexts, are seen as important aspects of the cremation, as
they suggest a transition of living to dead, animacy to immobility, or substantial existence to inert
substance (Miller 2001; Oestigaard 2004; Sorensen and Bille 2008).
Unlike burials, which can be quickly conducted with a minimal amount of attention drawn,
the incineration of human bodies in a non-industrial setting entails large fires and is generally
a public affair. It is worth noting that the cremains from the St. Catherines Island rings were
burned at extremely high heats, likely over 800 degree Celsius, for hours, perhaps as long as
an entire day. The bones were pulverized to such a degree that they must have been manually
crushed either during incineration or shortly thereafter. Investing so much labor into gathering
firewood, tending flames, and crushing body parts suggests a concerted effort, likely made by a
relatively large group of people. Why was so much energy placed into this cremation and why
was cremation chosen as the method of handling the dead?
Many suggest that cremation is utilized based on the status, age, gender, or cultural identity of
the dead (e.g. Bruck 2014; Cooney 2014). At times, this identity is considered dangerous and cremation is method by which hazardous bodies are destroyed, angry spirits are released from their
physical constraints, or social transgressors were purposefully defaced or obliterated (Oestigaard
1999, 2004). In a similar fashion, many see cremation as a functional act by which the threat of
diseases, maleficent spirits, and the fear of death are contained and destroyed (Cerezo-Roman
2014; Oestigaard 1999). If the dead found at McQueen were the victims of violence, a sickness,
or some sort of accident, their remains may have been particularly hazardous, and perhaps this is
why they were cremated.
While the dangerous dead often require particular methods of disposal, cremation is not
always associated with hazardous spirits. Indeed, in many contexts, cremation is a normative
practice and is informed by particular understandings of cleanliness, relation with otherworldly
powers, or conceptions of bodily existence and individuality (Larsson and Stutz 2014; Sorensen
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and Bille 2008). Perhaps the cremation of the dead was engaged less as a manner of handling
particularly perilous bodies and more as a statement regarding the metaphysical status of humankind. For example, focusing on the material ramifications of cremation, specifically the
transformation of human bodies into ash and highly fragmented bones, some suggest cremation
highlights the ephemeral nature of personhood and may suggest an ontological world that did not
recognize the individual as an unassailable reality (e.g. Bruck 2006, 2014; Sorensen 2014). Rather, particularly when cremations entailed multiple individuals, corporeal individuality may have
been questioned and communal embodiments were perhaps highlighted.
Parallel to the questioning of individuality, many archaeologists suggest cremation is a manner by which bodily integrity was challenged, as incineration results in a wealth of ash and bones
that could be divided, transported, manipulated, and otherwise disassembled, yet likely still
imbued with the memory, personality, or spirit of the deceased (Williams 2014). By breaking
the body into multiple pieces, cremation allows its dispersal into multiple locales or into multiple hands. For example, mourners attending cremations can each take a piece of their loved one
home. These pieces of the original whole often retain a potency as they both relate to one another
and to the memory of the dead (as per Chapman 2000, 2010). Being smaller fragments, cremains
can be incorporated into other objects or places, such as in objects of personal adornment or into
the foundations of buildings.
To this point, the cremains found at McQueen may have been part of a larger whole which
were distributed beyond the central funerary pit. The most obvious other location is in the center
of the St. Catherines Shell Ring. To date, several hundred calcined bones were recovered at the St.
Catherines Shell Ring, very few of which have been identified to species and none as human, but
nearly all were heavily calcined and fragmented precisely the same as the bones recovered from
McQueen. This suggests residents of both rings engaged in similar crematory acts or the bones
from both rings were drawn from a single source. We do not know where cremations took place,
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but it does not appear to be at either ring. Cremations entailing the heat and length of time found
at the St. Catherines Island shell rings would have resulted in a large amount of burnt wood, ash,
and thermally-altered soils – none of which were found at either ring. Perhaps residents of both
rings came together at a third locale where they incinerated human and non-human bodies.
Residents would have then gathered cremains and brought them back to the rings to be deposited
in their centers. For some reason, the residents of St. Catherines Shell Ring may have gathered far
fewer cremains, or perhaps distributed them in more locations.
Besides cremains, the objects found in shell ring centers are notable. In particular, the presence of a copper armband and numerous stone tools, some of which were fire-affected, alongside
the cremains at McQueen is intriguing. We know little about how the copper armband came to
St. Catherines Island, but it was almost certainly an object of remarkable import. It is unlikely
that shell ring residents were personally familiar with the practices of copper working, but almost
certainly the object came with a history detailing its origination and creation. Others have noted
the cosmological significance given to early metal-working across the globe, as manipulating raw
ore into a finished product entails transformative steps guided by specialized knowledge (Eliade
1962). Likewise, a finished piece of metal is unlike any other material in terms of its luster, hardness, malleability, and other characteristics that separate it from more common substances. Metal-working is often linked to crematory practices, particularly in Northern Europe, where Scandinavian archaeologists have found cremated human remains within furnaces thought to also be
used for smelting (Goldhahn and Oestigaard 2008). Arguing for parallels in technology between
metal-working and cremation, archaeologists highlight the ways in which both transform bodies/
metals from an impure/raw form to one that has been cleansed/finished through the application
of force and fire (Goldhahn and Oestigaard 2008).
Drawing inspiration from European sources may be problematic however, as Native Americans rarely connect copper with fire, but rather see it as a originating in watery underworlds (e.g.
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Dowd 2011). Within the Great Lakes, where there is a rich body of ethnographic and historic accounts of Native Americans talking about metal-working, copper comes from lakes and streams
and is intrinsically related to powerful beings (manitous) living in these bodies of water (Bougeois
1994; Barnouw 1977; Martin 1999; Warren 1984). Typically, copper is thought to be pieces of
manitous, often their tails, or objects guarded by these spirits (Harper 1999). The connection between water and copper is likely based on the occasional appearance of copper nuggets and spalls
within waterways in the Great Lakes. Archaic copper manufacture also does not entail much,
if any fire. Unlike Europeans who utilized furnaces and smelting, Great Lake metalsmiths used
cold-hammering techniques (Childs 1994; Vernon 1990), with heating and use of fire as a secondary formation technique, or perhaps not used at all (Clark and Purdy 1982; Wayman, King, and
Craddock 1992; Vernon 1990).
Outside of the Great Lakes, where it was often fashioned into “utilitarian” items, Archaic copper was typically formed into beads, rings, tubes, crescents, and gorgets (Goad 1978, 1980). These
items were often included in medicine bundles, elite burials, and dedicatory offerings. We have
little idea of how ring dwellers thought of copper, but throughout Native American communities,
copper is thought to be an “enlivening” substance, or perhaps more accurately, one that is inherently animate and has the ability to instill or inspire animacy in nearby objects (Zedeno 2009:
412).
However it was conceived, the copper armband found at McQueen traveled a great distance
and was a rare, if not unique item, whose substance and character would have challenged traditional knowledge formed in a world without metal. It is important to note the copper object
shows no sign of being heated and was not cremated alongside human and non-human bodies,
but was rather placed into the pit after cremation had occurred.
Although the copper object was not cremated, at least one, and perhaps several projectile
points found in the funerary pit were exposed to fire, likely alongside cremated human and
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non-human bodies. These points, all of which are Late Archaic in age, were heated to such
extremes that they fragmented. Our best example is the point fragmented into at least five pieces; three of which were relatively large pieces found in the upper, lower, and middle portion of
the burial pit. A fourth fragment was a “pot lid” flake still in place on the face of one of the
fragments and therefore must have been held together during and after heating. Although four
fragments were found, the point is not complete; meaning some portion of it was not interred
alongside the cremains. Alongside the heat-fragmented projectile point was another that was not
part of the cremation as it was not fragmented by fire, but rather was fashioned out of heat-treated
stone.
All of the rest of the stone tools found in the center of McQueen, which may number almost a
dozen, were found outside of the funerary pit and show no signs of heat-alteration. As such, there
appears to be a very purposeful placement of heat-altered stone tools within the burial pit and unaffected stone tools in its surroundings. Outside of stone tools and copper objects, there are few
artifactual finds from the funerary pit at McQueen. These include very small pottery fragments
and lithic debitage, none of which show signs of being part of the cremation. These fragments are
so small that they are likely not purposeful additions to the burial, but rather part of the soil used
to fill the pit.
Objects found in the center of the St. Catherines Shell Ring are far less flashy and exotic
compared to McQueen, yet the presence of a discoidal stone is notable. This stone is unique at
the rings, yet found in other Late Archaic sites, including Stallings Island where they were often
encountered in burials (Claflin 1931; Stoltman 1974). Ground stone is nearly absent at the St.
Catherines Island shell rings, so the presence of a well-worked object in the center of the ring is
noteworthy.
Alongside the objects found intermixed with the human remains, the tremendous numbers of
non-human skeletal remains is impressive and unlike most other cremations found elsewhere in
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the Eastern Woodlands (e.g. Barbian and Magennis 1995; Dincauze 1968). It is critical to understand that these animal bones are not charred through cooking, by being placed in campfires, or
through any other daily activity. I make this point based on several lines of evidence, including
the presence of lightly burned animal bones found outside of the ring centers. The burned bones
found outside of the ring centers were largely encountered in the shell midden and were scorched,
meaning they were a very dark color, and were whole or only slightly fragmented. In other
words, these animal bones appear to be foodstuffs left in cooking fires before being placed within
the midden. The animal remains found in the ring centers are instead calcined, meaning they are
a gray or even light blue color, something that requires exposure to high heats for long periods of
time. Calcined animal bones were also pulverized and broken into fragments roughly the same
size as human bones. As such, animal bones were handled is precisely the same fashion as human
bodies, likely within the same cremations. As I will explore in detail below, the animals interred
in the center of McQueen were a mixture of unique and rare species or parts of animals deposited
less often elsewhere at the rings.
How do we make sense of the finds from each of the ring centers? What logic ties them together and how might we access their meaning, importance, or impact on Late Archaic peoples?
One method would be to turn to historic and modern Native American accounts. Colaninno and
Reitz (2015) followed this technique and found inspiration in accounts of southeastern American
Indians characterizing the cosmos as divided into Above, Middle, and Beneath worlds (Hudson
1976) (Figure 8.3). Tri-partite divisions of the world are common throughout the Americas and
are thought to have deep antiquity (Bradley 2000; Eliade 1961; Hudson 1976; Jackson 2003; Lankford 2007; Mathews and Garber 2004; Schele and Friedel 1990; Swanton 1928; Townsend and
Sharp 2004). According to historic accounts, the Above or Upper World is an airy sphere, inhabited by the sun and moon, and characterized by stability, order, and structure (Hudson 1976: 128).
The Beneath or Under World, in contrast, is a watery sphere associated with fertility, change, and
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Figure 8.3 – Tri-partite division of the cosmos (from Kassabaum and Nelson 2014)
disorder (Hudson 1976: 128). Between Above and Beneath worlds lies the Middle World, home to
humans, plants, most animals, and characterized by earth.
Colannino and Reitz (2015) suggest that the non-human remains found in the center of McQueen are best understood in terms of this tri-partite division of the cosmos. As a brief summary, the non-human remains found in the center of McQueen include a sperm whale and eagle ray,
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as well as significantly higher numbers of predatory birds, turtles, alligators, dogs, and low-utility portions of deer, including a large number of cranial elements. Colannino and Reitz (2015)
suggest that the avian remains common within the cremation, but lacking elsewhere at the rings,
reflect an Above World of air, light, thunder, and rain. Many of these birds were also species that
hunted fish by diving into streams, ponds, marshes, and ocean waters – locales associated with
the Beneath World. As such, these predatory birds may have been viewed as potent boundary
crossers between airy and watery worlds. Colannino and Reitz (2015) also note a number of Beneath World dwellers within the burial at McQueen, including many that could also be viewed as
boundary crossers. Perhaps the most dramatic boundary crosser is the sperm whale; an animal
that lives in deep ocean waters, yet routinely breaks that boundary when emerging for air. Sperm
whales also occasionally launch themselves out of the water, a dramatic event that perhaps lends
itself to being interpreted as crossing between worlds. Colannino and Reitz (2015) also highlight
the large numbers of turtles and alligators within the center pit at McQueen; animals that also
travel between earthly and watery underworlds. Although Colannino and Reitz do not comment
on it, it is worth noting that eagle rays are boundary crossers as well, in that they often launch
themselves out of the water and can glide through the air for several meters. As such, much like
whales, eagle rays could be seen as crossing between watery and airy worlds, often in dramatic
fashions. Finally, dogs and deer are powerful denizens of the Middle world and, according to
Colannino and Reitz (2015), their presence in the cremation completes the triad, as each portion
of the cosmos was represented.
I find Colannino and Reitz’s interpretations to be compelling, particularly their focus on
boundary crossing. To what degree we can assume ring dwellers divided their cosmos into three
(or four, or five, or more) worlds is questionable, but there does seem to be an interest in engaging
with, and crossing between a number of dualities including: wet and dry, air and water, fire and
earth, buried and aloft, active and inanimate, and revealed and hidden.
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Putting these dualities to the side as they are difficult to discuss without falling into arguments hinging on historical specificity and simplified structural understandings of cosmology, I
suggest that the finds from the centers of the shell rings are instead best understood using guidance from the Native American philosophers introduced in the opening chapter of this dissertation. In particular, the understanding of the world as based on relatedness influences a view of
objects, peoples, animals, and places as being defined, in part, by their relational surroundings.
Lacking the boundaries often imposed by Western ideals, or the universality demanded by scientific thought, non-human entities have histories, conversations with one another, and the ability
to expand into new and different forms. This includes not only animals, but also objects, places,
and other things thought of as inanimate in Western philosophies.
As entities are partially defined by where they stand in relation with one another, the conglomeration of objects to form something greater than their parts is a recurrent theme within Native American practices (e.g. Cajete 2000; Norton-Smith 2010). The most obvious and well-studied Native American conglomeration of objects are medicine bundles. Commonly found in the
Great Plains, medicine bundles are made up of seemingly disparate objects that, in unison, act
to form a more powerful whole (e.g. Lokensgard 2001; Zedeno 2008). Often made by powerful
spirits, or by human hands guided through visions and dreams, medicine bundles are a gathering
of objects, including crystals, feathers, tobacco, ocher, and any number of other objects imbued
with power, that are then wrapped in hide or cloth to form a single package. The critical aspect
of bundles is not each object in isolation, but rather how objects relate to one another through
particular histories, shared material properties, or other lines of connection. According to Maria
Nieves Zedeno, “bundles contain objects that are linked to one another heterarchically …that is,
they can influence one another in a number of different ways depending on specific historical and
social circumstances. While an object has its own properties and realms of interaction, when two
or more objects are combined, their interactive capabilities integrate to become a new object – the
bundle – that is more than the sum of its parts” (2008: 364).
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Zedeno (2008) suggests that rather than thinking of objects as falling into conventional taxonomic categories (projectile points, pottery, fauna, etc.), archaeologists investigating bundles and
other powerful conglomerations of objects need to adopt a situational understanding of objects.
In other words, how objects relate to one another in terms of position, origin, materiality, history, animacy, mutability, and social membership. Zedeno (2009) describes this as the creation of
a “relational taxonomy” in which a material thing can be understood and classified in different
ways based on the other objects it is in relation with.
Medicine bundles are of course a particular practice engaged by only a small portion of Native Americans, but they depend on the underlying understandings of cosmological relatedness
and expansive conception of personhood held by virtually every American Indian group and
which I discussed in the opening chapter of this dissertation. I do not intend to reiterate this discussion again, but rather refocus the concept to think about the finds in the centers of both shell
rings, and, in turn, the rings themselves. An understanding of universal relatedness is based on a
conception of the world in which all material things, including humans, are a particular manifestation of an underlying material or force that is the same across all of the cosmos. As such, outward appearances are a brief and mutable aspect of existence and there is always the potential for
communication, relation, and divination between seemingly diverse entities. A critical goal for
most, if not all American Indians, is to find relationships within and beyond the human sphere.
Relationships can often be attained individually and consist of direct communication, yet others
require some level of mediation.
The medicine bundle is a good example of how relationships are formed and how aggregated objects can offer particular opportunities for exchange, interaction, and conversation with
non-human forces. According to Kenneth Lokensgard, “bundles are microcosmic aggregations
of the beings who comprise what is, in the merely physical sense, understood as the landscape or
environment. These personalities or beings are made present in the bundles by their respective
bodies (skins, plants, rocks, etc.)” (2001: 79). In other words, the eagle feather in the bundle is not
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an object in isolation, but rather relates directly to the eagle from which it came and perhaps to a
greater spirit tying together all eagles. Likewise, waterworn stones may relate to rivers, pipes to
clouds, and any other combination of material object linking to non-human forces. Through the
objects held within the bundle, humans are able to interact with the forces and entities surrounding them. Critically, it is through the precise configuration of objects to one another that each
becomes enlivened or linked back to its point of origin.
But the bundle is not simply a mess of communicative lines stretching back to surrounding
forces, it is a force itself. Zedeno suggests as much when she writes that bundles are “far more
than collections of objects; their holders may regard them, in principle and fact, as powerful persons – each with its own life history, personality, and position in society” (2008: 362). The bundle
is often treated like a close relative; given thanks in the mornings, food at meals, and a soft place
to sleep at night. This is partially because the bundle, as it consists of potent objects in a powerful
arrangement, can act on its own accord and impact the world in profound ways.
The entanglements found in bundles have clear parallels with how other Native American
groups reference a world of relational ties concentrated, formulated, articulated, and mediated by
constructions like mounds (Dillehay 2007); in larger landscapes of mountains, valleys, and caves
(Crothers 2012; Kelly and Brown 2012; Whittlesey 2009); and in deposits of objects in burials
and caches (Gillespie 2007). In each case, the goal of engaging with powerful places, events, and
things was to interact, directly or through mediation, with powers otherwise difficult to find
or communicate with. I suggest something similar was at work in the center of the shell rings.
An obvious question is therefore, who or what were ring residents attempting to communicate
with and why were these communications considered so important? This question is not easily
answered, but drives both my understanding of the centers of each ring as well as the rings as a
whole.
First considering the cremains at each ring, the high levels of heat and fragmentation are far
beyond what is needed to disarticulate a body and appear to be a very purposeful and concerted
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effort to destroy any remnant of individuality, corporeality, or divisibility between the incinerated
entities. The combination of bones from fish, dog, alligators, deer, raptors, eagle ray, and whale
with human bodies suggests some attempt to treat these different species in the same manner;
perhaps as an attempt to open up, formalize, or strengthen lines of communication with these
powerful creatures. Of these different species, only fish and deer were consumed regularly by
ring dwellers, yet they made up the vast majority of caloric intake at both rings (Colaninno 2010).
As such, these animals were likely critical partners for ring dwellers and having strong relations
with them must have been very important. The high number of deer cranial elements clearly
shows these were not the simple remains of meals, or if they were, the skulls were specifically curated in order to be cremated. The importance of deer skulls can also be found in the placement
of a deer crania in the pit underlying the shell arc at McQueen. I will reflect on that pit and its
contents in detail in the following section, and simply note the recurrent theme at this point.
The other animals found in the funerary pit form an interesting aggregation, some of which
are defined by aggressive hunting techniques. Specifically, alligators, dogs, and raptors all hunt
prey in ways similar to people; they stalk, track, hide, and strike with ferocity. For many Native
Americans, non-human hunters are considered a very specific class of animals often afforded a
greater degree of importance (Pavlik 2014). Non-human hunters are rare or absent from other
midden contexts and were not normally consumed by ring dwellers. Rather, their addition in
the cremation suggests an attempt to create an affinity with other powerful hunters found on the
island and its environs. Perhaps these were dangerous powers, particularly alligators who may
have been seen as a threat to the safety of ring dwellers.
What of the two oceanic dwellers, the eagle ray and whale; how do we understand their presence in the funerary pit? The eagle ray is particularly difficult to interpret. Its ability to leap from
the water is certainly striking. Eagle rays are also interesting in that they eat crustaecans and
mollusks. Obviously, ring dwellers also consume such animals and would likely encounter eagle
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rays while gathering clams and oysters. Did ring dwellers see eagle rays eating the same animals
that they were likewise gathering and if so, did having a shared food source promote a particular
understanding of eagle rays as powerful, human-like, or otherwise worth focusing communicative lines towards? Rays are also dangerous as they have sharp spines on their tails and have been
known to attack people. Perhaps much like the alligator, the eagle ray was a potential threat and
therefore an important entity to have on one’s side.
The whale is the most surprising animal found in the funerary pit. As noted, no other whale
bones were found at either rings and, to the best of my knowledge, have ever been recovered from
any Late Archaic coastal site. Whether this bone came from a whale hunted and killed by ring
dwellers, or perhaps from one that had beached or washed up on shore, its presence in the funerary pit was certainly purposeful and it must have been deposited for a reason. It is worth noting
that the whale bone was not calcined and therefore treated in a different fashion than virtually
every other corporeal body placed in the funerary pit.
Importantly, the only other item found in the funerary pit that was not in some way impacted
by fire was the copper band. As already noted, at its source in the Great Lakes, copper is frequently viewed as originating from deep waters and often guarded my powerful spirits known as
manitous. Is it possible that the two items not exposed to flames, the whale bone and the copper
object, were seen as a related to one another, perhaps as both originate from the deep? Did stories
of manitous travel alongside the copper band, and if so, were whales viewed as similar, if not
identical, watery spirits? This question is impossible to answer, but the link between whales, deep
water spirits, and copper is intriguing and suggested by their shared method of handling.
In any regard, the size of whales is impressive and ring dwellers likely encountered them on
occasion when canoeing in oceanic waters. Much as Colannino and Reitz suggest, the explosion
of a whale crossing the surface of the water must have elicited a strong response from people and
it is almost impossible to not see these animals as forces to be reckoned with. If indeed the whale
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bone reflects a successful hunt, then the story of somehow killing such an animal would have
certainly been retold hundreds of times. That a whale would present itself and allow its death at
the hands of people would suggest a level of intimacy between the two groups that was perhaps
further cemented by placing a part of its body within the funerary pit.
Whatever the relation between whales and copper, if there is any, these are two unique finds
who, in combination, make the funerary pit at McQueen a context of sizable importance for
both archaeologists and ring dwellers. The copper object, much like the animal bodies, could be
viewed as a relational node tying together people at the rings with powers found in their surroundings. Perhaps, viewed as coming from watery depths, the copper linked ring dwellers with
the ocean surrounding them. Alternatively, it is likely that ring dwellers knew that the copper
fragment originated from a great distance to the north. Did the copper retain relations with its
place and people of origins? Could ring dwellers open up communication with distant powerful
peoples by placing the copper in the center of their gathering locale and village?
Perhaps, although it is possible that the copper band may have occupied an even more important role within the cremation. Zedeno (2009) has suggested that artifactual aggregations are
infused with abilities, energies, and efficacy through their relation with one another, particularly
their relation with “index objects.” Index objects are things that enliven or energize the bundle
as a whole. While every object has importance, history, and potential; index objects are the spark
that lights up the power in each. Index objects are usually items with inherent “value” or capacity
and include objects like ocher, crystals, and copper (Zedeno 2009). These objects are materially
different than what one encounters on a daily basis and are often difficult to define in terms of
other more common materials. Considering that the copper band was also from a distance, and
likely associated with exotic peoples or powers, perhaps it is best understood as a force by which
the bundle became activated, disparate objects were melded together, and a singular force or entity was formed.
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It is worth noting that there are very few human-made objects within the funerary pit at McQueen and that these objects are almost entirely limited to stone tools. Because they are almost
all fragmented, it is difficult to determine the number of projectile points recovered from the
center of McQueen, but it is the greatest concentration found at either ring. Outside of the ring
center most points are whole, or nearly so, which suggests that that the points found in the center
of McQueen were, much like the cremains, purposefully broken or instead chosen for deposit
because they were already fragmented.
Exposure to flame appears to be an important aspect to whether stone tools were placed
within the center pit at McQueen or within its surroundings. Specifically, all of the stone tools
recovered within the funerary pit were either fragmented by fire, or had been formed out of
stone that had been heat-treated. Fire seems to have left a lasting mark as it transformed these
stones; a mark that made it appropriate for them to be interred alongside cremated people and
animals. In contrast, all of the stone tools surrounding but not within the pit, were untouched by
fire. Why were these points placed not among the cremains, but along their margins? We struggle to answer such questions, but they appear to relate to an idea of transformation, particularly
transformation by fire, and interment into the earth alongside corporeal remains. One could ask
whether the points were a means of communication with past or present hunters, or perhaps with
the animals that they killed? If so, did these particular histories and prior social entanglements
proscribe their inclusion or exclusion from the cremation and funerary pit? Interpretations are
certainly conjectural and require far more evidence than we can bring to bear, yet there appear
to be recurrent themes within the funerary pit between flames, stone, corporeal bodies, powerful
animals, watery depths, fragmentation, and interment.
Something related, yet distinct, appears to be at work at the St. Catherines Shell Ring. The
center of St. Catherines Shell Ring contained far fewer calcined bones and a different artifactual
assemblage, yet it also had more pits, each of which reached greater depths than the single pit at
McQueen. Unfortunately, few of the calcined bones from St. Catherines Shell Ring were intact
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enough for identification, so we know little about whether a mix of human and non-human
bodies similar to those found at McQueen were interred. The relative paucity of bones at the St.
Catherines Shell Ring is further emphasized by their placement in numerous pits. Because there
are at least half a dozen pits at the St. Catherines Shell Ring, each held, at most, several hundred
bones. It is also worth noting that these pits are roughly the same width as the one at McQueen,
but they are far deeper. We do not actually know how deep the deepest pits at St. Catherines
Shell Ring are because they reach the modern water table, at which point our excavations ceased.
Nonetheless, many of the pits are at least 1.5 m deep, others reach 2 m or more. What drove
residents to dig so many pits to such extremes? How do we understand the multiplicity of excavations at St. Catherines Shell Ring in contrast to the singularity at McQueen?
I currently do not have any answers for these questions, but perhaps the process of excavation was an important aspect at St. Catherines Shell Ring in ways not found at McQueen. The
striking thing about the pits in the center of the St. Catherines Shell Ring is that they reach the
water table, a water table that is likely at the same level as during the Late Archaic. Was exposing buried water one of the goals of digging the central pits? It is crucial to differentiate between
the center pits at the rings and those found along the interior margins of the shell arc. None of
the pits found along the edge of the shell arc reached the water table, which is one of the reasons
why I have argued that these pits were not wells. Additionally, the presence of freshwater creeks
to the north of both rings would have likely provided more than enough drinking water so there
appears to be no reason for digging wells at the rings. But what if the center pits at the St. Catherines Shell Ring were not for drinking water, but rather to reveal a watery underworld filled with
a liquid quite unlike what flowed down the creeks? Perhaps the residents of St. Catherines Shell
Ring excavated deep pits in order to access powerful waters into which they placed incinerated
corporeal remains. Such theories find resonance with Colaninno and Reitz’s interest in crossings
between fiery Upper worlds and watery Under worlds.
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The only other objects of note from the center of the St. Catherines Shell Ring are the discoidal stone and well-worn projectile point made of low quality material. These again echo the
finds at McQueen, yet are different in notable ways. The focus on fire and stone at McQueen is
absent at St. Catherines Shell Ring where residents appear to be referencing or communicating
with other kinds of powers. The discoidal stone is odd as nothing similar was found anywhere
else at the rings, yet it is similar to stones found in graves in Stallings Island. Remembering
that the pottery from both Stallings Island and the St. Catherines Shell Ring are from a broadly
similar type and are largely contemporaneous, is this ground and smoothed stone an item linking communities from the Savannah River to those on St. Catherines Island? I have suggested a
large degree of individual and familial mobility at the rings and see the potential for movement
between these sub-regions, so perhaps this stone originated from Stallings Island or its vicinities.
I have not dwelt on it in detail, but Stallings Island is thought to be a major political and ritual
center during this time period. As such, was this stone, much like the copper band at McQueen,
an object from a somewhat distant and powerful locale, and imbued with intrinsic energies? If
so, is this stone, again like the copper item at McQueen, best understood as an enlivening item?
However we understand the discoidal stone, what of the worn projectile point? This item
likely has a long history of use, yet it is made from very poor stone and shows no sign of being
of great craftsmanship. Much like the points from McQueen, is this an object of past entanglements, perhaps with peoples, animals, and non-corporeal powers? We struggle to account for
these items and the overall character of the pits in the centers of each ring.
Yet again, perhaps this is point. These conglomerations of objects make no functional, mechanistic, or deterministic sense; but instead appear to draw on deeply held cosmological visions of
humanity, the broader social landscape of animals, plants, and places, and an interest in striking
balance and communication across a broad range of actors and powers, both local and distant.
As a final consideration of the central pits, it is worth noting not just what they contain, but
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also what is absent. Again, there are interesting differences at each ring. McQueen Shell Ring
is obviously made up, in large part, by shellfish, yet not a single clam, oyster, periwinkle, mussel,
whelk, or other mollusk were found among the cremains. The lack of shells in the center of McQueen highlights an important finding coming out of this dissertation – namely, shellfish are, in
nearly every way, held in very constrained temporal and spatial contexts as their deposition is almost entirely limited to the shell arcs and they are eaten during only a few months out of the year.
What is the reason for this distinct separation with shellfish limited to ring arcs and scrupulously
kept from the interior portions of the rings, including the center of McQueen?
The most obvious reason given for the absence of clam and oyster shells in the ring plazas is
that they would be uncomfortable to walk over and therefore discarded on the shell arcs. I do not
disagree with this theory as I have certainly cut my hand more than once on a sharp oyster and
would not want them underfoot all of the time. But why not place them in the pit alongside all
of the rest of the animals in the center of the ring? In the same vein, why not fill emptied storage
pits with them once they were no longer being used? These would seem to be perfect trash bins,
yet, except for a few cases, none of the storage or processing pits contained shellfish remains.
Perhaps these strict consumptive and depositional practices surrounding shellfish relate to
Moore and Dekle’s (2010) argument that immobility was once an off-putting aspect of certain
animals and plants in terms of consumability. Mollusks, particularly bivalves like clams and
oysters, verge on immobility for much of their lives and as Moore and Dekle point out, immobile animals were long ignored as favored foods and it was not until the Middle Archaic, or in
some regions, the Late Archaic that people brought mollusks into their diets. Perhaps even as the
dietary divisions between mobile and immobile foods dissolved, cosmological boundaries remained. This is not to say that shell ring residents did not view mollusks as powerful or important, I will make the opposite claim in the following section, but perhaps relationships with clams
and oysters had to be formed in a manner different than one would with a mobile animal. Per482

haps these two classes of animals, mobile and immobile, remained divided in the minds of ring
dwellers and were therefore kept distinct from one another.
This is certainly speculative, but note the other food missing from the center of McQueen
– hickory nuts and acorns. Mast is found in nearly every context at McQueen, yet absent from
the funerary pit. Is this another division between mobile and immobile foods with hickory and
acorn being placed alongside shellfish, yet not deemed permissible additions to the funerary pit?
Perhaps; but it is also possible that the high levels of heat and large amounts of manual crushing
involved in the cremation resulted in such small nut fragments that they are unrecognizable or
not collected along with the bone. As already noted, we do not know where the cremation took
place. Perhaps if we were to find the crematory, we would find the remains of charred nuts left
behind. To this point, Ruhl (2015) has found that hickory nut shells are a good fuel and can be
used to build hot fires, often reaching more than 900 degrees Celsius, precisely the temperature
applied to the cremains.
The other thing missing from the McQueen funerary pit is pottery. Pottery is ubiquitous
throughout McQueen, yet a small number of sherds were found in the center pit, all of which
were quite small, showed no signs of burning, and were likely part of the fill rather than purposefully placed in the pit. Considering theories about early pottery manufacture as a prestige item
(Hayden 1998), one would expect to find vessels within the most powerful point at McQueen –
yet they are absent. What might account for this absence? Are there conceptual links between
pottery, shellfish, and hickory nuts? It is likely that pottery was used to process, store, or hold
some of these resources, perhaps it was therefore seen in a similar light and this triad was deemed
inadmissible within the center pit.
Whatever the reasons for these quite specific exclusions at McQueen, the rules were relaxed,
ignored, or not applicable at the St Catherines Shell Ring. Pottery was as frequent in the center
of the St. Catherines Shell Ring as in other contexts, while mast was even more common and
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numerous. Shellfish were also found in a couple of isolated pockets. Were different cosmological
logics at work or were there different sorts of relations being made at each ring? Perhaps the Stallings peoples inhabiting the St. Catherines Shell Ring thought of pottery and shellfish differently
than St. Simons peoples because they were the original inhabitants of the coast and inventors of
ceramics.
Whatever the reasons, the overall similarities between the centers of each ring suggest a connection between the two. Similar sorts of practices were engaged as ring residents excavated pits
at each, into which they deposited cremains and stone tools. Beyond these larger similarities, divergences abound and in many ways appear to be purposeful dualities. While McQueen’s center
is defined by a single pit filled with a wealth of cremains, the St. Catherines Shell Ring is marked
by multiple pits with few skeletal fragments. Stone tools are divided based on their connection
with fire at McQueen while such divisions are lacking at St. Catherines. Shells, pottery, and mast
are kept at a distance at McQueen, yet incorporated at St. Catherines.
The pattern of surface similarities and divergences in detailed practices can be found in virtually every aspect of the rings, including deposition of the shell arc, shape and size of storage pits,
pottery manufacture and use, and now the conglomeration of items within their centers. In each
case, I have suggested that these small divergences speak to some sort of cultural divide between
the rings. It is telling that such divergences continue into the central pits, although I struggle
with why or what these differences truly mean.
Nonetheless, I find the interpretive guidance of Native American voices useful in understanding the centers of both rings. As I outlined in the initial chapter of this dissertation, American
Indians view their surroundings in ways foreign to Western peoples in that their goal is often to
situate themselves within a larger moral landscape defined by the presence of powerful entities
found in animals, plants, and points on the landscape (Deloria 1998, 1999; Norton-Smith 2010).
Crucial to this task is the establishment of communication with these powers as well as expansive
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worlds of entities living in other worlds, times, and spheres of existence. Movement and communication between worlds and among diverse powers is a critical aspect of Native American cosmology and it is through particular people, places, things, practices, and events that cross-world
relational ties and revelation are attained (Bradley 2000; Hudson 1976; Lankford 2007; Schele
and Fridel 1990; Waring and Holder 1945). As such, each object found within the centers of the
rings are, in my view, attempts at communication with powerful forces and entities. We can only
guess at who these entities were and why they were chosen, yet there are some recurring themes
with powerful, dangerous, and important animals being a consistent focus. Likewise, objects
with powerful origins, including the copper band and discoidal stone, suggest attempts to bridge
spatial divides and tie together peoples and places.
The understanding of the ring centers as points of communication between humans and
non-humans also informs my understanding of the central pits as aggregations of objects, each
of which draws from a unique history and social standing, that together form a whole greater
than its parts. I draw upon medicine bundles as an analogy because these are, in my estimation,
similar aggregations informed by a shared understanding of the world. This is a world filled with
inter-related and inter-dependent powers that can reside within animals, plants, objects, and places. When put into conversation with one another, individual objects transform to create a new
entity or power source that has its own social standing, cosmological gravity, and history
To close this section, it is important to (re)consider the interment of human bodies in light
of my understanding of ring centers as points of communication and bundled entities. Again,
we struggle to understand even the most basic facets of human interment. We do not know how
many people were incinerated, nor many of their ages or genders, nor precisely how they died.
Our best guess is that this is a significant number of people, at least 7, and perhaps a dozen or
more. To the best of our knowledge, the group died and were incinerated at, or near, the same
time. One individual, a young woman, may have been the exception, as she appears to be buried
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and perhaps incinerated first, with the remaining people placed on top of her. There are numerous signs for violence, particularly from the earliest burial.
Assuming for the moment that the cremated individuals were victims of violence, one has to
question who they were and why were they killed? As already noted, Claassen (2010, 2015) has
argued that individuals and groups of people were captured, likely during raids, and sacrificed
in order to enact a renewal ceremony. Mensforth (2005) instead sees conflict over resources as
driving intergroup violence.
Let me offer an alternative explanation that focuses less on intergroup conflict and more
on internal violence. As stated in earlier chapters, archaeologists working on shell rings have
struggled to understand the social structures at shell rings, specifically whether there were positions of authority imbued with real power and that could, perhaps, be inherited (Russo 2004;
Thompson 2006). Indeed, every resource and condition thought to lead to social inequality, or
at least abet in its emergence, is present at shell rings. Prior to this dissertation, this included an
abundance of local resources and some level of sedentism. Based on the findings offered in this
dissertation, we can now include long-distance trade and resource storage to the list of practices
found at shell rings and thought to relate to emergent social inequality. Russo (2004) has made
the strongest claims that elites existed at shell rings, yet this is based only on the different levels of
shell accumulation found across many shell rings. We attempted to test this theory by excavating
within the largest shell accumulations to which we could compare with finds from the smallest
accumulations. There were no visible or notable differences in the artifactual remains uncovered
from these different contexts. In every context, there were similar numbers of decorated or finely-made pottery, stone tools, and objects of personal adornment (beads, bone pins, etc.). As such,
despite every possible advantage, we have no evidence of elite privilege at the shell rings. How do
we account for this lack?
Archaeologists focused on environmental constraints may suggest that the lack of elites is the
result of a poor environment, but I point out that the Calusa, a deeply stratified society, emerged in a
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near identical environment also based on hunting and gathering (Marquardt 1988). Archaeologists
working within an evolutionary paradigm may fall back on an assumption that shell ring residents
had not advanced beyond the level of the egalitarian band and therefore the lack of inequalities is
to be expected. Yet it is intellectually lazy to think that defining a community to a certain category
explains why it is in that category.
Instead of assuming that egalitarianism and simplicity are passive norms from which more
advanced social structures arise, a number of researchers have instead argued that the preservation
of equality and decentralization of authority require efforts just as substantial as attaining inequities
(Angelbeck and Grier 2012; Barclay 1990; Crumley 1995). These efforts include relatively simple acts
of derision, forced sharing, and devaluation of leadership positions. Other efforts are more severe,
including violence against aggrandizing individuals (Clastres 1989, 1994; Fowles 2014).
Were the individuals buried in the center of McQueen killed because they were a family or
group positioning themselves for greater authority? Perhaps this was a family attempting to curry
additional favor or status at the expense of other members of the community. Considering that
women may have been the major powerbrokers at the rings, was the young woman placed in the
base of the pit the leader of this group? Is this why she was scalped, beaten, and separated from the
rest of the dead? If the dead were an extended family working together for aggrandizement, this
would account for the odd conglomeration of both young and old found in the pit.
This theory requires testing, which will likely entail DNA studies. If the dead are all closely
related to one another then perhaps they were a family killed by members of their community. This
theory could be further tested by DNA studies conducted on human remains not associated with
the cremation. There are a number of teeth found in the shell middens of both rings that likely
contain recoverable DNA. These teeth are thought to be the result of normal tooth loss and not
necessarily associated with a burial or individual death. Analyzing these teeth would offer insights
into how the residents of the rings were related to one another and perhaps how they relate to the
cremated individuals. If the different rings were homes to people with very different DNA signa487

tures and the cremains were a match to just one of those signatures, we would be far better situated
to think about how and why these people died and were buried at the rings.
Understanding who the dead were and why they were murdered, if they were indeed killed by
human hands, will help us better understand why they were buried in the center of McQueen and
possibly the St. Catherines Shell Ring. Was their placement in the ring center a warning to other
potential aggrandizers or was it instead an act of renewal and re-consecration of the community?
We struggle with these questions and may never be able to answer them, yet they go to the heart of
how ring residents organized themselves socially, and perhaps how they conceived of their world in
cosmological terms.
8.5 – Middens and memory
The finds from the centers of the St. Catherines Island shell rings are exceptional and suggest a
cosmological world that we can only begin to fathom. But what of the rest of the rings, in particular, how do we interpret shell deposits at the rings? Are these deposits best understood to be simple
accumulations of food remains or are they intentionally constructed and perhaps cosmologically
significant? These questions have been at the center not only of shell ring studies, but at shell sites
around the world (e.g. papers in Roksandic et al. 2014). Shell middens have long been of interest to
archaeologists working in Europe, Africa, Asia, Australia and the Americas, yet there is little consensus, at either the local or global scale, whether these sites are trash piles, remnants of feasting
events, monumental constructions, or socio-religious statements (e.g. Faulkner 2014; Gaspar, Klokler, and DeBlasis 2011; Villagran et al. 2011).
Each region and time period has its own challenges, yet it is clear that the materiality of shell
sites – the clams, oysters, and other mollusk remains making up the deposits – bring with them a
level of interpretive baggage. Claassen (1991) was one of the first to address the interpretive bias
found in the study of shellfish as she critiqued “normative thinking at shell bearing sites,” defined
in large part by a focus on shells as only being food remains. As the remnants of food, shells are
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seen as useful for tracking the consumptive behaviors of past people, but they are also viewed
as simple byproducts of these behaviors. As such, shells are typically seen as trash; a material
requiring disposal but otherwise without much meaning or use (e.g. Faulkner 2014; Marquardt
2010a, 2010b; Valente, Dean, and Carvalho 2014). For archaeologists viewing shells as simple
refuse, they are an important dataset for reconstructing past diets and environmental and ecological conditions, but their utility ends there.
Others, following Claassen, instead view shells as symbolically potent. Many see connections
between shells and female sexuality, fertility, birth and rebirth; with specific oceanic or estuarine
landscapes; and with caves, darkness, and the womb (Claassen 2008, 2015; Hamell 1992; Saunders 1999; Stiner 1999). These archaeologists hope to extract meaning from shell middens and
suggest that they reference larger metaphysical beliefs or statements revolving around gender,
human existence, and the continuity of life.
Others still have focused on shellmounds as marks on the landscape – points at which political, social, and cultural values were made material; where claims of ownership over space were
formulated; and where histories of occupation were materialized (e.g. Luby et al. 2006; Villagran
2014). Archaeologists drawing on this point of view often study shell mounds with human interments and suggest that the placement of ancestors into conspicuous human-made constructions
was a political statement in which people and place became inextricable linked.
All of these points of view have helped expand our understanding of shell-based sites and
show promise in helping unravel their many meanings, uses, and histories. That being said, I
suggest a different interpretive direction within the study of shell rings; one largely influenced by
American Indian philosophy and a continuation of my interpretation of the McQueen cremation
as establishing communication surrounding non-human powers. To briefly reiterate my interpretation of the cremation – I suggested that the human and non-human bone, along with other materials, were placed alongside one another in order to create a collection of objects that formed a
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whole more powerful than its parts. Borrowing from ideas of bundles and bundling, I suggested
that each object was a line of communication to the animals, places, or entities from which they
originated. This interpretation relies heavily on Native American definitions of personhood that
emphasizes non-human actors and an understanding of the cosmos as being deeply interrelated
(Cajete 2000; Cordova 2007; Fixico 2003; Norton-Smith 2010).
Applying these ideas to the cremation is perhaps an uncontroversial move considering that
it is a mortuary context and almost certainly filled with cosmological importance. But what of
the shell midden and the rest of the ring plaza? Is it possible that these areas were also points of
communication, and if so, who were these communications with and why were they formed? In
this and the following section, I posit that the shell arcs were indeed communicative acts, both
between humans and non-human forces, most notably estuarine ecozones, but also with past humans, especially those who had visited the rings in years past. Before developing this argument,
I begin by offering evidence that the shell arcs were food remains and that they were not mined
from somewhere else, but instead lay in their original point of deposition. As such, these deposits
are, in the strict sense of the word, “middens.” I also show how the shell arcs were deposited in
ways quite unlike what one would expect for a simple trash pile. The practices associated with
the creation of the shell arcs instead required planning and purpose and suggests that they reflect
something more than simple refuse accumulation.
Let me begin by considering the material and depositional nature of the shell rings. Others
have posited that some shell deposits are not middens at all because they consist of shells that
were collected for reasons other than consumption (Claassen 1991) or that they were mined from
earlier middens to form larger mounded deposits (Saunders 2002). Neither of these theories apply to the remains at the St. Catherines Island shell rings however. In terms of whether the shells
are the byproduct of human consumption, virtually none of the shells from either ring were articulated; meaning bivalves (clams, oysters, and mussels) were separated into left and right halves.
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This is important because it suggests the shell was opened so that the fleshy portions of the animal could be removed and, presumably, consumed. Likewise, gastropod shells (periwinkles and
whelks) were also impacted as many were missing their apex, a common method of extracting the
animal from its shell. Oysters were also found, in almost every case, as single individuals rather
than in bunches. Oysters grow alongside one another and form clumps, which are typically separated during the process of removing them from their shells. As such, finding individual rather
than clumps of oysters suggests they had been processed, likely for consumption.
Accepting that shellfish were collected in order to be consumed, one can still question whether they are in their original depositional locale or if they have been moved. Saunders (2002),
working on the Fig Island shell rings, argues that a significant portion of the largest shell ring was
formed by residents gathering together earlier shell middens and redepositing them to quickly
build the ring. Proving or disproving purposeful redeposition is difficult, but I point to two pieces of evidence that suggest this was not a normal practice at the St. Catherines Island rings. First,
the radiometric record, in all but one context, is in correct stratigraphic order with no markedly
older or younger shells. The one context where this is not the case is the original test pit placed
into McQueen where the oldest date is on top and the youngest on the bottom. This context is
problematic as it was an exploratory unit that was excavated and sampled less carefully than later
units. It is also possible, considering the moderate differences in age between the samples, that all
three are the same and that the seeming flip in dates is actually a product of statistical sampling.
In addition to the radiometric evidence, there are more prosaic reasons for doubting that the
ring was built out of borrowed materials. These include the presence of tiny fish bones within
the shell arcs, some of which were still partially articulated. How could a midden be transported from one locale to another without disturbing and losing a large number of very tiny bones?
Likewise, the small fragments of acorn, hickory, and other botanicals found throughout the shell
arcs would have been lost if the shells were moved from an earlier locale.
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Accepting the likelihood that the shell arcs were formed, in large part, out of food remains
and that they were deposited in situ, then are these simple trash piles? This question speaks to
considerations of purposefulness and meaning in shell mounding; questions difficult to address
empirically. Nonetheless, a number of deposits, particularly at McQueen, suggest a manner of
construction unlike what one would presumably find in simple trash disposal.
As highlighted in an earlier chapter, shell depositions were not the earliest events uncovered
at either shell ring. Stratigraphically, the earliest human activity found at McQueen was the excavation of a shallow pit or hole (Feature 32) that was subsequently filled with dark soil, significant
numbers of Late Archaic potsherds, and numerous large mammal bones. Bones included a deer
cranium missing its antlers and mandible, and lying on top of its inverted maxilla; all of which
was placed on a thin lens of crushed mussel shells (Figure 8.4). The extent of the depression is
unclear because portions lie outside of the excavation block, yet it extends at least 2 m in length
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Figure 8.4 – Location of deer skull and early pit, McQueen Shell Ring
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(north-south) and slightly less in width. The deer head was located on the eastern edge of the
depression, at its base, facing south.
It is difficult to see this conglomeration of animal parts, with pieces missing and others rotated, placed in a shallow pit with little else, and not consider that it was something other than trash
disposal. The presence of the deer head echoes the large number of deer crania in the cremation and suggests particular importance attributed to deer skulls. The purposeful placement of
animal bones into pits or caches is a common practice across the Eastern Archaic (Claassen 2015)
and writing about Archaic peoples in the Lower Ohio River Valley, Claassen (2010) suggests they
are informed by a ritual concern with renewal and regeneration. Specifically, Claassen writes,
“these rites apparently involved the ‘return’ of one or a few bones of key species as thanks and
prayer for continued abundance of each species” (2010: 171). As I have already noted, during the
Archaic, St. Catherines Island was home to an abundant deer population, including many large
individuals, which likely outstripped populations on other nearby islands and perhaps the mainland as well (Reitz 2008; Thomas 2008). We know little about why deer were so abundant on St.
Catherines Island, but their presence would have been quite obvious to shell ring residents and
may have prompted a particular reverence or appreciation that manifested in this initial depositional act at McQueen.
The earliest shell deposits at McQueen were placed immediately along the western margins of
this shallow pit. As already noted, the earliest depositions at McQueen were small mounds, similar to those found at St. Catherines Shell Ring. The nature of these deposits is obscured however,
because many have been purposefully removed, leaving only a few remnant piles.
Turning to the St. Catherines Shell Ring, the earliest shell deposits overlay the remains of
small houses and associated domestic features (trash and fire pits, small middens, etc.). I have
argued that these homes predate the ring and that they were covered relatively quickly after shells
began to be deposited in earnest. If this is the case, why did ring builders choose to place the
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shell arc directly on top of these earlier homes? This is a challenging question, but depositional
analyses show that the shell arc first formed as a thin circle that only later expanded toward the
ring interior and exterior. This is of course counter to the traditional argument that rings began
as disconnected mounds, which over time slowly began to merge together to form a complete arc.
Instead, encirclement of the ring plaza and overlapping earlier signs of occupation appears to be a
goal of shell deposition at the St. Catherines Shell Ring.
A similar act of encirclement and obscuring prior occupations occurred at McQueen where,
after the destruction of the earlier mounded deposits, residents at McQueen removed topsoil in
a shape isomorphic with the current expanse of the arc. This act quickly encircled and defined
the interior plaza, albeit through a negative removal rather than a positive accumulation as seen
at the St. Catherines Shell Ring. Accumulation began quickly however, perhaps immediately
after topsoil removal, and took the form of a layer of unbroken clam shells and large skeletal
fragments, primarily deer. This layer is unlike later deposits, yet very similar to the basal deposit uncovered on the opposite side of McQueen where excavations likewise encountered whole
clam shells at the interface between shell and sand. The similar stratigraphic position and faunal
makeup between these two deposits is intriguing and suggests the possibility that a single layer
of clams spans the entire ring. Within the Shell Block, more than 300 clams were individually recovered and mapped, all of which were single valves, with near equal numbers of left and
right specimens. Irvy Quitmyer at the Florida Museum of Natural History attempted to refit the
valves and was unsuccessful in finding even a single match; meaning that each was drawn from a
unique animal (Quitmyer personal comm. 2011).
Although it is unclear how far the layer of whole clam shells extends, it is difficult to see how
this depositional pattern could occur through daily consumption, as it instead suggests that
thousands, if not tens of thousands, of clams were consumed in a single sitting and purposefully
deposited in order to cover much, perhaps all, of the newly exposed earth that surrounds the cen494

tral plaza. The lack of matching valves suggests that each clam was split and opposing sides were
deposited a distance from one another. Perhaps a vast number of clams were consumed at once
and all of the remains were placed in a single pile that was then taken and spread across the entire
ring. If there were enough clams, and they were spread across a great enough distance, than our
block excavation may have been too small to find matching pairs. There are very few small bones
or botanical fragments associated with this layer of clams and large skeletal remains, perhaps
indicating that unlike most of the other deposits, this one was moved from its original point of
deposition. It is also possible that clams were purposefully separated into two halves with one
deposited at McQueen and the other elsewhere; perhaps the St. Catherines Shell Ring. Attempts
to match valves from between the two rings would be time-consuming, but if successful would
prove both contemporaneity as well as direct relations between each.
At both rings, the early acts of shell deposition, as well as shell and earth removal at McQueen, appear less as simple food disposals and more as purposeful landscape modifications
directly related to earlier occupations, leading one to question whether these were acts intended
to hide or destroy evidence of prior residents, or perhaps as an act of citation or linkage to earlier
peoples. At the St. Catherines Shell Ring, the remains of the early village were quickly covered
by shell, and although some will see this as an accidental byproduct of overlapping occupational
patterns, I suggest it must have had a bit more purpose than that. It would have been quite simple
to shift the shell arc or expand its circumference in order to preserve the remnants of these earlier
homes, yet these acts were not taken. Instead, the shell arc precisely overlays the earlier occupation.
Likewise, the original method of depositing shell at McQueen was through the creation of
small mounds, something analogous to contemporaneous mounding at St. Catherines Shell Ring,
but at some point relatively early in its history, people decided to not only shift their depositional
practices, but to remove earlier deposits. Was this a political act, a cosmological statement, a re495

configuration of the landscape, or something else? Why was so much effort placed into removing
earlier shell piles, then stripping out topsoil, all to then create a thin and expansive layer of clams
and bone?
Asa Randall and Kenneth Sassaman, working on Archaic shell sites along the St. Johns River
in Florida, have encountered similar shell midden modifications and suggest that a “pervasive
theme of this era was the eradication of the traces of prior places through large-scale depositional
events” (Randall and Sassaman 2010: 19). Randall and Sassaman (2010) surmise that Archaic age
shell deposits located on the St. Johns River were often capped, mined, redeposited, or otherwise
obscured when diverse communities attempted to forge a union and co-reside with one another. Obscuring their prior disparate histories by destroying or hiding earlier shell deposits, the
newly forged community fashioned a novel landscape marked by middens that they co-created.
Co-created middens are thought to have materialized a shared history and acted as cornerstone
for a communal identity forged between these otherwise disparate groups (Randall and Sassaman
2010).
Randall and Sassaman’s work guides us toward thinking of middens as the materialization of
past acts; as reminders of who was present during meals and what these meals meant; as historic events made explicit and tangible for the peoples who experienced them, as well as for their
children and grandchildren. This understanding of southeastern Archaic shell middens finds
resonance in other parts of the world, including the research conducted by McNiven (2004, 2005,
2008, 2012) in the Torres Strait Islands that I cited at length in the opening chapter of this dissertation. Again, McNieven suggests that shell middens often inspires memorious encounters with
past events and people. Walking past middens, Torres Islanders see the remains of meals eaten
years ago, perhaps by themselves, their relatives or friends, or even by long-passed ancestors. As
such, the act of deposition creates an environment of encapsulated and materialized memories
that are not always recollected, but can be when conditions call for them.
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A critical aspect of these studies is that while each is dependent on local histories and cultural
conceptions of time, memory, and ancestry, they also rely on the invariant chemical and material
makeup of shells and shell middens. Specifically, the taphonomic conditions created by shells and
found in shell middens is one where deterioration of organics reaches a certain stage, after which
it is slowed to the point of being hardly perceptible. The result are middens filled with food detritus that appears to have stopped aging. As our excavations in the St. Catherines Island shell rings
have demonstrated, harder organic elements, including nut shells, skeletal remains, and invertebrate shells, retain a near complete and unmodified appearance within the shell arc even after
thousands of years. During excavations we encountered articulated skeletons of tiny fishes, whole
acorns, and even shrimp mandibles that looked as if they had been deposited recently rather
than almost four thousand years ago. These finds are quite different than the bones encountered
outside of shell middens that were nearly impossible to recognize and fell apart with the slightest
touch.
Because of this preservation, past peoples living among shell middens could deposit their
food detritus on top of the remains of past meals, some of which could have been hundreds if
not thousands of years old, yet the refuse would be virtually identical to one another. In addition to recognizing past remains, shell midden dwellers could have confidence that their own
meals would be visible and recognizable to their children, grandchildren, and innumerable future
generations. This perceptual collapse of past, future, and present times within shell middens is
thought to elicit an individual and communal focus on history, memories, ancestry, and other
temporal notions (McNiven and Wright 2005). Perhaps something similar was happening at the
St. Catherines Island shell rings and, if so, may help explain the purposeful removal and deposition of shells at each, as these would be ways in which histories could be made and remade.
When considering the temporal nature of shell middens it is important to acknowledge the
seasonal nature of midden building at the rings. As demonstrated through seasonal indices,
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the key material deposited in the arc – shellfish remains – were gathered and consumed during
very small portions of the year, largely limited to the winter and perhaps early spring months.
Based on the large amounts of shellfish, I have suggested that they were consumed by aggregated populations. Year-round residents continued to use the middens to deposit fish remains and
other food stuffs throughout the annual cycle, yet these small deposits would have a negligible
effect on the overall shape and size of the arc when compared to those generated during periodic
gatherings. As such, to the extent that shell arcs elicited memorious encounters, it was not based
on daily consumption, as in the case of the Torres Islanders, but rather would likely reference or
draw from seasonal gatherings and aggregations.
Reflection on past events obviously entails the creation and interpretation of memories;
which, in the case of shell rings, apparently involved a relatively large number of people who
gathered together periodically. Archaeologists have often depended on the work of Paul Connerton (1989) when discussing memorious acts involving entire communities, as they consider
“social memory” to be a critical aspect of communal formation (Bradley 1984, 1993; Hodder and
Cessford 2004; Joyce 2000; Meskell 2004; Mills and Walker 2008; Sinopoli 2003; Van Dyke 2003,
2004). Social memory refers to the construction or recollection of past events held in common by
a group of peoples (Van Dyke and Alcock 2003). Often, social memories act to create the appearance of a seamless social whole as shared histories, stories of origination, and communal ancestry
are established, although memories are often contested and open to interpretation (Basso 1996;
Cannon 2002; Connerton 1989; Hallbwachs 1980; Joyce 2003; Meskell 2004, 2007; Nora 1989;
Van Dyke and Alcock 2003; Yoffee 2007).
Although not always the case, many social memories become inscribed in material form
within objects, in writing, or through architecture (Jones 2007; Joyce 2004; Tringham 2000; Van
Dyke 2004; Yoffee 2007). The creation of memorious places is thought to be particularly important for the establishment of communal identities, especially when these communities live apart
498

from one another (Connerton 1989; Joyce 2003; Meskell 2004, 2007; Nora 1989; Van Dyke and
Alcock 2003; Yoffee 2007). For dispersed or mobile peoples, a shared memorious place can be
useful communal touchstone – a locale where diverse bodies of peoples have a common connection made material and explicit.
Although archaeological research has gone to great lengths in finding the importance of the
past in the lives of past peoples, it is of limited use for the present study as, with few exceptions,
temporality and memory are considered from a modern point of view in which remembrance is
thought to be limited to acts of retrospect. Native American writers suggest a radically different
understanding of past, present, and future times where remembrance often entails a “presencing”
in which other times are not simply accessed through memory, but are rather brought into the
lives and experiences of current peoples (Basso 1996; Deloria 1998, 1999). Collapsing temporal
boundaries can occur through storytelling, dreams, handling powerful objects, visiting powerful
locales, or simply reflecting on everyday activities that link past, present, and future peoples. For
example, Basso (1996) offers Apache accounts where past loved ones, ancestors, and mythical
peoples are present in powerful places. This presence is latent, but can be actualized through
storytelling. Stories involving past peoples are given in the present tense with events occurring
not in the past, but in front of the audience. The presencing of past peoples created a potent point
of encounter with the present audience and caused strong emotional attachment to the wisdom
encoded within the story.
Were shell arcs powerful points of encounter between past and present peoples? This is certainly possible, although problematic to address directly. The purposefulness found within the
shell arcs certainly suggests that ring residents were very concerned with shellfish disposal and
did so in ways quite unlike what one would normally do with mundane trash. The larger practice
of shell deposition at each ring is strictly patterned and appears to be driven, in part, by placing
shells on top of prior signs of occupation. Was this seasonal deposition of shell on top of shell an
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act of materializing memories, of encountering past peoples, or of creating a shared touchstone of
communal association?
To develop this theory, let me first ask a critical question, one rarely considered, which is:
where did the ring builders and their ancestors originate? The assumption appears to be that the
earliest ancestral ring builders were local peoples, living in what is now the modern coastal region
even prior to the Late Archaic rise in sea levels. As already noted, prior to sea level rise, modern
islands, marshes, and beachlines were instead dunes, swales, and grasslands. The assumption
that ancestral ring builders originated from this region is complicated by the fact that very few
pre-Late Archaic sites have been found along the modern coastline (Anderson 1996; Turck et al.
2011; Williams 1994, 2004). I have touched on this fact in earlier chapters, but let me reiterate it
with another study conducted by John Turck (2012) who found that the coastal plain of Georgia
contains some of the fewest Middle Archaic sites in Georgia and Florida (Figure 8.5). Turck’s
findings are collaborated by the surveys of islands and coastal mainland landforms which rarely,
if ever, encounter pre-Late Archaic materials (Napolitano 2013; Pearson 2001; Sanger 2013; Thomas 2008; Thompson and Turck 2010).
If the modern coastal plain was so lightly occupied during the Middle Archaic, perhaps it was
not the primary origin point for ancestral ring builders. Other potential origin points include
regions further into the mainland where there are substantial numbers of Middle Archaic sites
(Anderson 1996; Turck 2012; Turck et al. 2011). The possibility that people moved down from inland areas is partially supported by the lack of population growth in the interior sandhills during
the Late Archaic (Anderson 1996). Unlike the explosion in Late Archaic sites along the coast,
much of the interior portions of Georgia, South Carolina, and Florida remain near their Middle
Archaic levels. As such, perhaps the newly formed coastlines were drawing interior peoples away
from their original homelands.
Another possibility is that ancestral ring builders were originally living along coastlines that
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Figure 8.5 – Density of Middle Archaic sites
have since been inundated by rising sea levels. Because they are now under meters of ocean, the
nature of these ancient coastlines is unclear, but perhaps they were similar to modern coasts ones
and were home to rich estuaries and a significant human population. As sea levels increased,
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coastlines moved further into the interior, perhaps bringing resident populations along with them
until they stabilized near modern levels.
It is currently impossible to determine which, if any, of these theories is correct. In my
opinion, a mixture of the three helps to explain the rapid expansion of peoples in the modern
coastline during the Late Archaic. If this is indeed the case, and the Late Archaic coastline was
populated by a diverse body of peoples drawn from interior regions, earlier coastlines, and the
modern coastal plain, this may help explain why large-scale communal events were being adopted and made manifest at the shell rings. Perhaps diverse communities were coming into contact
and potential conflict with one another, from which arose a desire to gather and find common
ground, arrange relations, and otherwise reformulate inter-communal ties.
Although I do not disagree that shell rings were likely a stage upon which inter-communal
communication was established, it is important to not see rings as simple ramifications of such
behaviors. Rather, rings were, in my opinion, created for very particular reasons. In other words,
they were not the result of societal changes, but the tool by which these changes were enacted.
Interpreting shell arcs as statements of historicity, as past events made manifest, and as communicative avenues between past and present, helps to refocus on what rings do rather than on what
they reflect.
The presence of diverse communities, perhaps speaking different languages, using different
technologies, and with different histories and traditions, would have likely posed challenges to
the peoples living along the newly formed Late Archaic coastline. Communities would have been
challenged to define themselves on a variety of scales. Inclusion and exclusion would likely be a
concern beyond the kin level and defintions of societal bodies would have been required. Gatherings of diverse peoples may have been a stage upon which definitions were made, expressed,
and legitimized. Perhaps the definitions took on material form as the remains of shared meals
were placed in circular formations. The arcs of shell rings clearly define an interior and exterior
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space; perhaps they likewise defined and interior and exterior people. Were communities defined
by their seasonal co-presence with one another inside of ring plazas? If so, perhaps shellfish were
chosen as a food and depositional material because of the taphonomic environment they created.
Ring builders were likely conscious of the material nature of shellfish and recognized that shell
arcs would be visible and recognizable over long periods of time. As such, rings may have been a
long-lasting social touchstone for a diverse and somewhat mobile peoples not only with one another, but with their ancestors who first gathered together. One could ask whether an increased
level of communality across the coast was promoted by this deepening history made visible and
present. And if so, perhaps this was one of the reasons why the rings attained a level of social and
cosmological gravity that brought people back year after year.
Perhaps, although this might not be all that was going on at the shell arcs. Much like the
animal remains found in the centers of the rings, which I interpret as communicative lines
between human and non-human forces, shell arcs may be similar avenues of discourse between
ring dwellers and other powerful entities, most obviously shellfish. Because it is closely tied to my
understanding of shell rings as a response to ecological change, I return to this interpretation in
the following section. But before leaving the idea of shell arcs as historical statements and places
of temporal blurring, it is important to recognize the danger in seeing cosmological meaning in
every bone and shell fragment. It is unlikely that every act of Archaic deposition was a reflexive
attempt at building histories or communing with non-present peoples or powers. Certainly, some
shell middens are just piles of refuse; deposited and encountered with little thought or meaning. While not the focus of this dissertation, there are numerous small shell middens across the
southeast, many of which date to the Archaic, which are deposited in thin sheets or small piles
(DePratter 1976). These deposits show little care, planning, or purpose beyond disposal of waste.
In other words, these middens are what one would presumably find when shellfish and other food
wastes were deposited with little intent or meaning.
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Shell rings, in contrast, are highly proscribed, and as this dissertation has shown, deposited in
ways unlike what one would normally find at a simple midden. As such, whether they were point
of memorious encounter, connections with non-human entities, or something else altogether,
shell arcs are almost certainly not simple trash piles.
8.7 – Shell rings and the challenges of environmental change
In this, the final interpretive section of this dissertation, I return to several key questions –
why did the practice of ring building erupt during the Late Archaic and why did their construction cease? Within the study area, defined broadly as the Georgia coast and portions of the South
Carolina and Florida coasts, shell rings are created during a well-delineated block of time (Russo
2006; Sanger 2010). They begin by cal 5000 B.P. at Oxeye and continue until roughly 3600 B.P. at
Rollins Shell Ring. During this span of 1400 years, more than two dozen rings were constructed
along this portion of the coast. Constructions are not even throughout this span of time however, but rather include a very small number of rings built before cal 4200 B.P., perhaps as few as
two (Oxeye and Cannon’s Point), and a large number very soon after this date. Precision and the
low number of radiocarbon dates are problematic, but of the rings that have been dated from the
study area, the vast majority were constructed between cal 4200 B.P. and cal 3600 B.P. as only two
shell rings, Lighthouse Point and Rollins, have consistent and credible dates post-dating 3600 B.P.
(Russo 2006).
It is likely that ring formation was even more localized distributions than the raw radiometric
record suggests, in that clusters of rings situated on the same landforms were often built at the
same time. As noted in earlier chapters, the contemporaneity of neighboring rings is most clearly
demonstrated on St. Catherines, St. Simons, and Sapelo islands, but likely also includes the rings
on Fig Island, Hilton Head, and several of the Coosaw and Patent rings (Russo 2006). In each
case, rings emerge not as sequential constructions, but rather as groups formed at the same time.
Again, radiometric precision is a problem, but neighboring rings are often occupied for only a
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couple of centuries before construction ceased and they are abandoned at the same time (Russo
2006).
Importantly however, the end of shell ring construction did not always, or perhaps ever, entail
the abandonment of their surroundings. As an example, the survey work conducted on St. Catherines Island demonstrates that several Late Archaic sites either continued or were established
after the rings were no longer growing (Thomas 2008: Sanger 2010). As such, people continued
to occupy St. Catherines Island long after shell rings were “abandoned,” although they were no
longer interested in building rings even as their contemporaries to the north and south continued
to do so.
In a previous publication (Sanger 2010), I attempted to relate the establishment and dissolution of shell rings to sea level changes with mixed results. As discussed earlier, the cessation of
shell ring construction at St. Simons Island correlates with a high stand in sea levels. This high
stand may have threatened low-lying rings with inundation during high tides. Other low-lying
rings at Fig Island also ceased growing at, or around this time, perhaps giving further credence
to the argument that sea level changes were impacting ring distribution. After this high stand
around cal 4200 B.P., rings at slightly higher elevations, including those at Sapelo and St. Catherines islands were established. Yet these increased elevations may have been a problem when sea
levels again dropped around cal 3800 B.P, at which point construction at several higher elevation
rings ceased. The correlation between sea levels and ring construction was not always so straightforward however, as several low-lying rings, such as Skull Creek and Sewee, continued to be built
after the sea level high stand, while several rings at higher elevations were not abandoned despite
sea level drops (Sanger 2010). Together, there appears to be some relation between sea level fluctuations, elevational profiles, and ring construction, yet each played out in local ways and should
not be viewed as strictly deterministic. How then do we account for the pace and distribution of
shell ring formation if it is only partially related to sea level changes?
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There are several ways to read this pattern of clustered ring growth and abandonment. One
could suggest that rings were points of political power (as per Russo 2004) and that their movement across the coast reflects a shift in power dynamics with different families, communities, or
peoples gaining upper hands and establishing themselves vis a vis their neighbors. Russo (2004)
has described a situation by which lineages or communities were able to gather status by hosting
events at their rings. Perhaps these communities were successful for several generations, during
which their rings grew quickly, but over time other communities gained in notoriety and power
shifted from one ring to another. This theory is weakened however by the lack of evidence for
elitism, inherited power structures, or centralized authority at shell rings. The lack of elite individuals or families makes it difficult to see the creation and dissolution of rings as related to shifting power relations, at least not directly through realignments associated with changing centers
of power.
Alternatively, one could suggest that shell ring gatherings negatively impacted local environments, eventually damaging the underlying resource base and thereby demanding a move to a
new, untouched landmass. One would have to question what resource was impacted however.
Shellfish are the most obvious resource, yet if one looks at the mortality profiles of clams at the
St. Catherines Island rings it is clear that the average age remains the same across the occupation
histories of each site. If rings were negatively impacting neighboring shellfish beds, one would
instead expect a declining age profile. The other foods consumed at the rings, including hickory
nuts, acorns, small fish, and deer, likewise show no signs of being overharvested and are all highly
resilient species that are rarely, if ever, over-hunted or over-gathered to the extent that they become threatened or rare.
If sea level changes, resource availability, and underlying power structures all fail to account
for shifting shell ring distributions, one has to question why rings appear quickly, often in multiples on a single landmass, only to be left behind within a few centuries. I offer a possibility that is
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speculative, yet builds on my prior arguments that the rings are powerful points of communication between and among human and non-human worlds.
Although I have suggested that the shell deposits at rings were related to historicity and temporality, they are likely more than that. The highly seasonal consumption of shellfish at the St.
Catherines Island shell rings is difficult to explain without considering the possibility that these
animals were thought of as special or dangerous. Why else would ring residents not consume
shellfish during the summer and fall months? Based on the importance of animals and non-human powers in Native American philosophies, it is likely that shellfish were thought of as powerful creatures or as drawn from powerful places. As such, it would be surprising if Native peoples
did not attempt to communicate with these beings. Expanding on the concept of the bundle
applied to the centers of the rings, it is possible that the ring as a whole was thought of as a revelatory locale by which communication was established with non-human powers. In this light, the
shell arcs may have been an attempt to produce relations with clams and oysters and the marshes
and rivers in which they dwelled. If so, what of the deer and fish bones, not to mention the numerous fragments of mast? Are these also part of the bundle; each linking human communities
with neighboring hickory and oak stands, fishing grounds, and game trails?
I suggest we need to attend to such questions carefully, not only because of the highly structured nature of deposition at the shell rings, but also based on what was occurring around them;
specifically the ecological changes occurring because of sea level changes. Whether ancestral ring
builders were originally from earlier inundated coasts, more interior locales, or the modern coastline, they were living in a newly formed environment that was likely vastly different than the one
occupied by their forbearers. We know quite a bit about how people responded to these changes
in terms of diet and mobility in that shellfish and fish became far more important and movement
was at least somewhat curtailed, but how did ecological shifts impact other facets of Late Archaic
life? Specifically, how did a newly emergent coastline, marshlands, estuaries, islands, and oceanic
expanse impact how Native Americans viewed themselves vis a vis the landscape?
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As I have touched on numerous times, the relationship between people and place can not be
overestimated within modern American Indian philosophy. It is through place that morality is
taught, wisdom acquired, meaning revealed, and purpose disclosed. Assuming that ancient ring
builders had similar philosophical conceptions, the encroachment of oceanic waters would likely
not be viewed as simply a material transformation of ecological conditions, but also as a cosmological transformation of a social landscape. I believe that the shell rings were an attempt to
understand these transformations by bringing new landforms, ecologies, animals, and plants into
the social purview of human kind.
Before exploring this theory in detail, let me offer a personal story of ecological transformation associated with large-scale environmental changes. I offer this story because traditional
notions of large-scale environmental changes, including those associated with sea level fluctuations, often imply that they are a slow and gradual process that is hardly visible over a human
lifetime. Looking at Archaic sea level curves, annual changes appear quite small; on the order of
several centimeters a decade (Colquhoun and Brookes 1986; DePratter and Howard 1981; Gayes
et al. 1992). As such, we often think about change occurring on a geologic, rather than human
scale. This is certainly true in some cases; a long beach backed by a gradual incline covered in
thin grasses would undergo nearly imperceptible shifts over years of small sea level increases. The
beach and grassland would inch back year after year, but without clear markers staying in place,
these changes would likely not elicit much attention.
But at times, even small scale changes can result in catastrophic and sudden transformations.
Although the entire island, and indeed the entire coastline are impacted by modern sea level
changes, there are several locales on St. Catherines where changes are particularly evident. These
include bluffs where increasing wave action and rising sea levels is deteriorating the landform.
Bluff retreat is often a slow process marked by small bits falling away year after year, but at times
these retreats can be dramatic. This is particularly true when the slow deterioration of the bluff
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encounters a large tree. Trees will hold together bluffs for long periods of time, making it seem as
if the deterioration had ceased. But the tree is slowly being undercut and after a period of time,
sometimes a few years, sometimes more, the entire tree falls and takes with it a large portion of
the bluff. The result is a dramatic reworking of the local landscape as well as a remnant tree on
the beach line. Fallen trees die, yet remain intact for years and litter the beaches of the Golden
Isles (Figure 8.6). Encroaching waters bring the surf line to the tree and eventually it is inundated. Numerous trees are currently submerged off of St. Catherines Island, some of whom are still
barely visible, particularly during low tides. The continued presence of the trees on the beach, in
the surf, and eventually out to sea are a constant reminder of changing conditions on the island.
While clearly occurring during the lifetime of an individual and immediately recognizable as
being caused by changing tidal conditions, the deterioration of bluffs is relatively localized and

Figure 8.6 – Trees on beach, St. Catherines Island
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far less striking than more extreme impacts of sea level rise, particularly the breach of landmasses that act to protect the lowland portions of the island. Protective landmasses are generally low
dunes that lie between the open sea and the meadows and ponds that characterize many portions
of the island interior. When these landmasses are breached, ecological change is both dramatic
and immediate. In a recent study of St. Catherines Island, geologist Bryan Meyer defined three
“transitional” locales where “shoreline retreat, inlet formation, and the conversion of washover
fans to tidal deltas” (2013: 31) had occurred or was in the process of occurring. In other words,
these were freshwater ponds, meadows, and low-lying swales that had been inundated by sea water because buffering landmasses had been eroded or overtopped.
Inundation was often a rapid process, at times occurring during a single event, such as at
Beach Pond where a large storm hit the island in 2012 and waters overtopped protective dunes.
The storm was not beyond the norm, but because of slow and gradual sea level increases, the
ocean waters were higher than in previous years and with the assistance of strong winds and
storm surge, were able to breach the dunes. Once breached, the dunes quickly eroded and a waterway between the ocean and the interior lowlands was established. The ecological effects were
immediate. What were once meadows and ponds were transformed as trees, shrubs, grasses, and
water-based plants quickly began to die. Freshwater fish living in the ponds also died and the
smell of rotting plants and animals characterized Beach Pond for weeks. After several months,
Beach Pond took on a “ghostly” appearance as trees, many of whom were under several feet of
water, lost their smaller branches and foliage, and grasses had retreated. Slowly, estuarine animals and plants moved into Beach Pond, eventually completing the transformation from lowland
swale to tidal delta.
While not a perfect analog to earlier sea level changes, modern events can give us an idea
about how ecological changes can occur in dramatic fashions, rather than in slow and incremental shifts. Modern sea level increases are significantly lower than those occurring during much
of the Late Archaic, so one would assume that past landscape transformations were more com510

mon and on a greater scale. If the native peoples of the southeastern coast were conscious of the
ecological reformation of their landscape, and it is quite difficult to suppose they were not, they
would likely be challenged not only materially by these new ecological conditions, but also socially. The lines of communication between themselves and their surroundings would have had
to be refashioned as waters overtopped barriers and the worlds they knew with were dramatically
changed. Did the spirits of the meadow change and adapt to become denizens of the marsh? Or
did these entities, like the grasses and trees, die and be replaced by new forces that were unknown
to neighboring human communities? Such questions are unanswerable, yet they suggest that
ecological transformations would likely be viewed as requiring social reformulations.
If rings are, as I have argued, created in part to build social relations with non-human entities,
their presence on newly formed islands and coastlines are best understood as attempts to develop
or reformulate social ties with the emergent landscape. In other words, acting as bridges between
human and non-human entities, shell rings appear to be a very particular manner in which Native Americans brought a novel or dramatically transformed landscape into their social purview.
Terms like “taming” or “domesticating” the landscape are certainly incorrect, yet I see something
along those lines occurring as each new island or piece of the mainland had to be brought into
conversation with human communities.
For some reason, this process was initially quite limited, perhaps to only a few rings like
Oxeye; but over time became quite a bit more rapid, eventually reaching a high point around cal
4200 B.P. and the few centuries immediately following when a large number of rings were constructed. Perhaps these different rates of construction relate to highly localized ecological changes. Although we have a broad understanding of sea level shifts, each landmass forms based on an
array of local factors including interactions with rivers, levels of subsidence, geologic substrates,
and particular erosional and depositional patterns (Church et al. 2008; Horton 2007; Horton and
Shennan 2009; Morris et al. 2002; Sella et al. 2007; Simms et al. 2008). The result is that chang511

es in ecological conditions could be quite variable across the coastline. Perhaps the differential
spread of shell ring formation relates to these local ecological conditions. In other words, while
St. Simons Island may have formed and was surrounded by rich estuaries by cal 5000 B.P., the
other nearby islands of Sapelo and St. Catherines were perhaps still in the process of formation.
While ecological conditions are important, it is also crucial to understand that shell ring
formation is a very particular cultural practice and was not a simple outgrowth of environmental
factors. As such, the distribution of shell ring formation and its prevalence over time is based on
the spread of ideas and the adoption of practices. The slow beginnings of shell ring construction
that eventually shifted to a much more widespread tradition is therefore related to a spread of
people, ideas, or both. The work on St. Catherines Island shows that different “peoples,” to the
extent we can use that term to describe St. Simons and Stallings cultures, had adopted shell ring
building, although in different fashions. Perhaps then, the history of shell ring creation is the trajectory of a concept that was adopted by different people at different rates. Localized ecological
conditions could play into whether a community decided to create a ring of course, so we should
not artificially divide cultural processes from environmental conditions.
Again, more refined temporal controls are needed, but for some reason rings were typically
built as multiples on each landmass. I have suggested that the multiple rings on St. Catheriens
Island were the result of different communities residing at each. This is still a working theory requiring further investigation as it is largely based on a gendered technology (pottery) and so may
reflect something other than strict cultural differentiations between the two groups. It is also unclear how this theory might be applied at other ring groups, particularly ring “complexes” like Fig
Island or Sapelo where rings are within sight of one another and form in very different fashions.
Even more difficult would be the few contiguous rings where rings overlap one another to form
figure eights. How might these different formations relate to ethnic, cultural, social, or linguistic
divisions? Perhaps they do not and are rather different because of functional reasons as argued
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by Thompson (2006). Or perhaps something more like a moiety system is in place with different
rings being the purview of different religious groups. Or finally, perhaps there is a historical arc
to these different rings that we have yet to understand because our temporal controls are so poor.
For example, the conjoined rings at Skull Creek may be relatively late constructions that were
formed to specifically reference the earlier multiple rings found at places like St. Simons Island.
Obviously, quite a bit more research, particularly research that develops strict temporal markers,
is needed to address the larger tradition of ring formation across the southeast.
While acknowledging that the reasons for ring formation likely changed over time, I still
contend that they were, in large part, created as an attempt to formulate relations with novel landscapes. This interpretation not only helps to explain why rings first began to be formed during
the Late Archaic, but perhaps also why the practice was abandoned in a piece meal fashion. As
already stated, the cessation of ring building is only partially correlated with sea level changes
and appears to have little to do with shifting power structures or human impacts on local resources. Also, the cessation of ring building did not mean the abandonment of their respective
landforms as post-ring sites have been found at St. Catherines and Sapelo islands.
Using Deloria’s (1998, 1999) nomenclature and thinking of Native American landscapes as
being defined, in part, by revelatory locales that are only slowly revealed, the novel coastal landscape may have been initially bare of these important points of communication and wisdom.
Shell rings may have marked initial attempts to find and experience revelation, but over time one
would expect that many more points would be revealed, and that many would not be marked by
shell rings. As these other points proliferated, communication between human and non-human
worlds would likely become more firmly established and perhaps the importance of shell rings
would diminish. This would be a local process of course, as an island visited and occupied by
shell ring builders over several generations would likely hold far more known revelatory points
than one where a ring had just been established. As such, decline in shell ring construction on
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each island, yet continuation elsewhere, perhaps had less to do with shifting power dynamics or
environmental productivity, and more to do with the historic process of occupying and establishing relational networks in novel landscapes. As networks were established beyond the rings, they
likely continued to be considered powerful places, yet the rites and events they once hosted shifted to other rings that had been established more recently in areas that were still on the edge of the
“socialized” world. Obviously, this theory is quite speculative and other factors certainly played
important roles in the movement of peoples and establishment of shell rings across the coastline,
yet I suggest it helps us understand the very particular manner in which shell ring construction is
established and eventually abandoned along the Georgia and South Carolina coasts.
Viewing shell rings as related to occupying novel landscapes may also help us understand
why shell rings in Florida are so different than those found in Georgia and South Carolina. As
detailed in an earlier chapter, rings from across the Southeast are generally lumped together as
a single analytic unit even though there are significant differences between regions – the most
obvious being between the massive, U-shaped constructions found across much of Florida,
compared with the much smaller, closed circles, commonly found in Georgia and South Carolina
(Russo 2006). The rings in Florida are also far less common and occur as single constructions,
while those to the north are more numerous and occur in multiples. Differences between the two
regions are rarely considered, and when they are, they are generally thought to be the result of
slightly different cultural traditions (see Russo 2006 for an exception).
I suggest that the differences occurring between these two regions during the Late Archaic
again stems from the lifeways and presence of their predecessors – Middle Archaic peoples. Returning to Turck’s (2012) research offered in part in the prior section, while the modern Georgia
coast and nearby forests were virtually unoccupied prior to the Late Archaic, the coasts of Florida, outside of the Everglades, were inhabited at more moderate levels. The reasons for different
levels of occupation during the Middle Archaic are presently unknown (see Turck 2011) but it
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appears that either the Florida coast has been less changed by Archaic sea level increases than the
Georgia coast, or that there were simply far more people in Florida.
In either regard, I suggest that these prior conditions are the primary reason why shell rings
are so different between these two regions. As already noted, whether the ancestors of Georgia’s
ring builders people lived along a coastline that was moving westward because of sea level rise or
inhabited an interior landscape undergoing remarkable transformations – their ecological worlds
were being refashioned. The Archaic residents of Florida, in contrast, appear to occupy a world
undergoing less dramatic changes. As such, while places of revelation were perhaps needed to
bring the Georgia coast into the social purview of ring residents, such acts of communication
were less important in Florida, perhaps because the original spirits remained and communicative lines between them and the human world continued. I posit that this is the reason why shell
rings are so rare in Florida and so common in Georgia and South Carolina. While every new
landform to the north was, in some sense, novel and therefore requiring renewed lines of communication, Florida peoples only had to deploy shell rings on occasion.
The division between rings in Florida and those in Georgia and South Carolina highlights
the need to more carefully consider the diversity of ring construction practices both spatially
and temporally. As more detailed excavations are conducted at shell rings, prior assumptions
that lumped rings together and assumed each was driven by a single purpose are becoming more
tenuous.
8.8 – Closing the circle
The study of shell rings has entered a new phase of research is both becoming more common
and more detailed (e.g. Russo 2004, 2014; Saunders 2004a, 2004b, 2014; Saunders and Russo 2011;
Thompson 2006, 2007; Thompson and Andrus 2011). Although disagreements persist, almost all
agree that the study of shell rings will have broader ramifications in that they offer insights into
changing mobility patterns, shifting dietary strategies, increased levels of landscape modification,
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and the formation of larger social bodies across the southeast. These social developments correlate with ecological and demographic changes and suggest that ring builders were responding
to a dynamic world, filled with emergent challenges and opportunities.
Beyond their local importance, shell ring research speaks to critical issues within the study
of hunter-gatherers, not the least of which is how we define early complexity. Ring residents are
unlike traditional notions of simple hunter-gatherers in virtually every way in that they formed
and used pottery, engaged in long-distance trade of metal, created long-lasting constructions, and
depended on significant amounts of storage. Yet, we lack any evidence for centralized authority,
inherited status differences, or unequal access to resources. One may therefore question if ring
builders were simple or complex, as they do not seem to fit either category. The inability to fit
ring builders into the simple/complex dualism is not unique as many other societies likewise fail
to comport. This has led some to suggest we do away with the system all together, or to redefine
complexity in such a way that it is no longer so strictly categorical (Alt 2010; Lightfoot, Luby,
and Pesnichack 2011; Randall and Sassaman 2010). I am sympathetic to these moves, yet I think
that there are more interesting questions to ask and more productive avenues of investigation to
pursue that are, at least in part, facilitated by the existing system with its focus on inequality as a
defining feature of complexity.
Most intriguing for me is the question about how people are often able to achieve simplicity,
particularly when factors favorable to the appearance of centralized and unequal societal relations were in place. Cases where ecological, material, and demographic conditions were ripe for
elitism, yet it failed to manifest, have been poorly studied by archaeologists who have long been
taught that complexity is an achieved status and simplicity is the natural norm. These assumptions are under attack however, and we seem to be at a turning point where simplicity may become an important subject of archaeological study. Shell rings, in my opinion, are an exemplary
example of how communities struggled to contain potential elites. Based on the evidence at
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hand, I was only able to make limited progress in determining how ring residents kept elitism
at bay, but violence, mobility, rotating aggregate locations, and burying resources underground
may have all played a part. I trust future research will pick up on these questions and we will
soon have better understandings of the social mechanisms, practices, and institutions engaged at
the shell rings. Keeping a focus on societal inequality is therefore a useful stance and a reason to
continue to use complexity, even as a foil, to better understand ring builders.
Even as I defend, in part, the traditional use of complexity, this does not preclude me from
also offering yet another way to use the term. Specifically, complexity can relate to a difficulty in
understanding or forecasting. Ring residents are complex in that they do not fall neatly into any
of the preconceived archaeological categories that are traditionally applied. The mobile-sedentary
categorization fails to describe ring residents, just as the domestic-ritual division fails in describing shell rings. The failure of these traditional notions calls into question not just their applicability, but the applicability of foundational anthropological assumptions from which dualisms
proliferate and categorical descriptions are generated.
An increasing number of archaeologists are coming to understand the interpretive limitations
of traditional anthropological assumptions and are calling for a dramatic turn toward understanding the archaeological record through the eyes of the people that contributed to it. This is
the “ontological turn,” the shift toward conceiving of worlds quite foreign to western notions, and
bringing these insights into the interpretation of archaeological data. Such a turn is not without
risks and shortcomings, particularly when the mindset and worldview of past peoples are inaccessible. I have attempted to apply modern Native American philosophy to the study of ancient
peoples and have found this application to be enlightening. The dualisms found in western
philosophies are not replicated in American Indian thought and the confusion over sedentism
and mobility, ritual and domestic, and sacred and profane dissipates when viewed through the
lens of writers like Deloria, Cordova, and others. These writers describe a world where place and
person are deeply intertwined; where landscapes are filled with powerful places and beings; and
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where relationships between entities helps to define them; and wholes can become far more than
their parts. Did ring residents have similar notions? In my estimation, shell rings are inexplicable unless they are seen as relational nodes between diverse powers, and in this regard, they
suggest that these aspects of modern American Indian philosophies have ancient roots. To what
extent other ideas are applicable is certainly in question, but it seems wise to at least begin by
using Native American voices as a guide, rather than rejecting them out of hand simply because
past peoples may have had somewhat different ideas about the world.
However they are interpreted, shell rings occupy a pivotal point in history. Not only are social
and technological changes occurring, but they were also created during a small window of time
in which environmental and ecological conditions were changing rapidly. In our own modern
world, we are bombarded with daily reports of sea level rise, melting glaciers, increasingly violent storms, and extreme temperatures; evidence that we too will soon face a world transformed.
Certainly our response will be quite a bit different than that of the ancient ring builders, but the
study of these peoples highlights how humanity has faced similar challenges in the past.
Modern climatic shifts are important for the study of ring builders and indeed all coastal
peoples, because sea level increases threaten these sites. As my stories of ecological change on St.
Catherines Island suggests, this and other islands are in danger of eroding away in the not-sodistant future. Along with the impact on our modern society, such destructions will soon erase
our ability to study huge swaths of history. Questions about past coastal adaptions, migrations,
and innovations will soon be impossible to ask if the climate forecasts are correct. As such, my
lamentations over a spotty record of shell ring studies may soon be intractable and impossible
to remedy. Obviously, shell ring studies specifically, and coastal research in general, needs to be
conducted in earnest if we are to have any hope of preserving even a fragment of the archaeological record. It is my hope that the research and interpretations offered within this dissertation
act as impetus for future work as the stories drawn from shell rings and other coastal sites are too
important to be delayed into an uncertain future.
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Appendix B

Seasonality and Age of Death Studies for Mercenaria mercenaria: St. Catherines Shell Ring
Specimen num.
317.1
317.2
341.1
341.2
341.3
341.4
346
380
383.1
383.2
383.3
383.4
384.1
384.2
384.3
386.1
386.2
386.3
386.4
386.5
400.1
400.2
400.3
400.4
400.5
400.6
402.1
402.2
402.3
402.4
430.1
430.2
492.1
492.2

Age
2
1
3
5
3
4
4
2
3
3
3
1
2
5
3
3
6
5
3
11
2
3
3
2
2
2
2
2
2
4
3
2
2

Leading edge
O3
O2
O1
O1
O1
O1
O1
O1
O3
O3
O1

Length

O2
T2
O1
T3
T3
O1
O1
O3
O1
O1
T3
O3
O1
O2
O1
O2
O1
O1
O1
O3
O1
O1
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Unit
N784 E811
N784 E811
N784 E811
N784 E811
N784 E811
N784 E811
N789 E801
N789 E801
N789 E801
N789 E801
N789 E801
N789 E801
N789 E801
N789 E801
N789 E801
N789 E801
N789 E801
N789 E801
N789 E801
N789 E801
N784 E811
N784 E811
N784 E811
N784 E811
N784 E811
N784 E811
N784 E811
N784 E811
N784 E811
N784 E811
N784 E801
N784 E801
N784 E801
N784 E801

Depth
2.94-2.84
2.94-2.84
2.84-2.74
2.84-2.74
2.84-2.74
2.84-2.74
3.11-2.98
2.89-2.78
2.78-2.68
2.78-2.68
2.78-2.68
2.78-2.68
2.98-2.89
2.98-2.89
2.98-2.89
2.68-2.56
2.68-2.56
2.68-2.56
2.68-2.56
2.68-2.56
2.74-2.59
2.74-2.59
2.74-2.59
2.74-2.59
2.74-2.59
2.74-2.59
2.94-2.59
2.94-2.59
2.94-2.59
2.94-2.59
2.52-2.43
2.52-2.43
2.43-2.33
2.43-2.33

Specimen num.
497
586.1
586.2
586.3
586.4
586.5
650.1
650.10
650.11
650.12
650.13
650.14
650.15
650.16
650.2
650.3
650.4
650.5
650.6
650.7
650.8
650.9
666.01
666.10
666.11
666.12
666.13
666.14
666.15
666.16
666.2
666.3
666.4
666.5
666.6
666.8
666.9
683.1

Age
4
4
5
3
4
5
2
5
7
3
2
6
3
5
2
1
2
3
3
3
3
3
2
3
3
2
3
5
2
2
2
3
2
2
2
2
3
4

Leading edge
O1
O1
O1
O1
O1
O1
O1
T3
O1
O2
O2
O3
O1
T3
O1
O1
O1
O1
O1
T3
T3
O1
O1
O1
O1
O1
O1
T2
O1
O1
O1
O1
O1
O1
O1
O1
O1
O2

Length
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Unit
N789 E801
N789 E801
N789 E801
N789 E801
N789 E801
N789 E801
N784 E811
N784 E811
N784 E811
N784 E811
N784 E811
N784 E811
N784 E811
N784 E811
N784 E811
N784 E811
N784 E811
N784 E811
N784 E811
N784 E811
N784 E811
N784 E811
N784 E811
N784 E811
N784 E811
N784 E811
N784 E811
N784 E811
N784 E811
N784 E811
N784 E811
N784 E811
N784 E811
N784 E811
N784 E811
N784 E811
N784 E811
N784 E811

Depth
2.56-2.46
2.24-2.15
2.24-2.15
2.24-2.15
2.24-2.15
2.24-2.15
2.59-2.53
2.59-2.53
2.59-2.53
2.59-2.53
2.59-2.53
2.59-2.53
2.59-2.53
2.59-2.53
2.59-2.53
2.59-2.53
2.59-2.53
2.59-2.53
2.59-2.53
2.59-2.53
2.59-2.53
2.59-2.53
2.53-2.42
2.53-2.42
2.53-2.42
2.53-2.42
2.53-2.42
2.53-2.42
2.53-2.42
2.53-2.42
2.53-2.42
2.53-2.42
2.53-2.42
2.53-2.42
2.53-2.42
2.53-2.42
2.53-2.42
2.42-2.25

Specimen num.
683.2
683.3
694
766.1
869.1
869.2
869.3
869.4
869.5
893
907.1
907.2
907.3
1246.1
1246.2
1253.1
1253.2
1279.1
1279.2
1302.1
1302.2
1312
1321
1329
1377.1
1377.2
1377.3
1377.4
1377.5
1405.1
1405.2
1405.3
1405.4
1412
1451
1470
1494
1555

Age
3
2
4
3
19
5
3
2
2
11
3
4
6
4
4
4
3
5
5
3
6
1
2
1
3
3
3
2
3
2
2
2
6
2
8
3
5
1

Leading edge
O1
O1
O1
O3

Length

T3
O3
O1
O1
O3
O3
O1
O1
O1
T1
O1
O1
O3
O3
O3
O2
O1
O3
O1
O2
O1
O1
O2
O3
O2
O1
O3
T3
O1
T3
O1
O1
O1
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Unit
N784 E811
N784 E811
N784 E797
N784 E797
N783 E801
N783 E801
N783 E801
N783 E801
N783 E801
N784 E797
N784 E797
N784 E797
N784 E797
W82 S2
W82 S2
W82 S2
W82 S2
W82 S2
W82 S2
W77 S2
W77 S2
W77 S2
W81 S2
W81 S2
W81 S2
W81 S2
W81 S2
W81 S2
W81 S2
W82 S2
W82 S2
W82 S2
W82 S2
W82 S2
W82 S2
W82 S2
W76 S2
W83 S2

Depth
2.42-2.25
2.42-2.25
2.66-2.6
2.6-2.5
2.37-2.295
2.37-2.295
2.37-2.295
2.37-2.295
2.37-2.295
2.31-2.25
2.21-2.13
2.21-2.13
2.21-2.13
2.9-2.8 LAYER 1
2.9-2.8 LAYER 1
2.9-2.8 LAYER 3
2.9-2.8 LAYER 3
2.7-2.6
2.7-2.6
2.4-2.3
2.4-2.3
2.2-2.1
2.9-2.8
2.8-2.7
2.7-2.6
2.7-2.6
2.7-2.6
2.7-2.6
2.7-2.6
2.5-2.4
2.5-2.4
2.5-2.4
2.5-2.4
2.3-2.2
2.3-2.2
1.9-1.8
2.4-2.3
3.2-3.1

Specimen num.
1596.1
1596.2
1734
2423.2
2444.1
2996.1
2996.2
2996.3
2727-04
3056-1
3295-1
3375-1
3375-2
3377-1
3594-1
3595-1
3595-2
3734-1
3808-1
384-2
3877-2
3955-1
3955-2
3955-3
3965-1
3965-2
3965-3
3965-4

Age
4
3
4
2
5
2
4
9
2
4
4
1
4
4
2
4
2
2
2
3
7
4
1
5
5
4
3
2

Leading edge
O3
O3
T3
O2
T1
O2
O3
O2
O1
O1
T3
O1
T2
O1
O1
O2
O2
O2
O2
T1
O2
O1
O1
O1
O1
O1
O1

Length

62.69
63.9
64.11
68.12
80.11
66.03
75.1
76.69
72.57
76.51
72.5
59.63
65.06
65.57
73.37
58.06
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Unit
W83 S2
W83 S2
W83 S2
W85 S2
W85 S2
W84 S2
W84 S2
W84 S2
W68 S2
W84 S2
W93 S2
W93 S2
W93 S2
W93 S2
W92 S2
W92 S2
W92 S2
W92 S2
W92 S2
N789 E801
N771 E819
N771 E819
N771 E819
N771 E819
N771 E819
N771 E819
N771 E819
N771 E819

Depth
3.0-2.9
3.0-2.9
2.6-2.5
2.5-2.4
2.46-2.36
2.9-2.8
2.9-2.8
2.9-2.8
2.2-2.1
2.7-2.6
2.7-2.6
2.4-2.3
2.4-2.3
2.6-2.5
2.6-2.5
2.7-2.6
2.7-2.6
2.4-2.3
2.3-2.2
2.98-2.89
2.5-2.4
2.6-2.5
2.6-2.5
2.6-2.5
2.5-2.4
2.5-2.4
2.5-2.4
2.5-2.4

Seasonality and Age of Death Studies for Mercenaria mercenaria: St. Catherines Shell Ring
Specimen num.
6651
6702
6884
6887
7012
7032
7039
7051
7052
7058
7832.02
7832.05
7832.07
7832.11
7834.06
7835.01
7835.02
7835.05
7835.09
7835.12
7835.16
8302
8316
8317
8324
8352
8358
8362
8477
8599
10632
11240
11243
11248
11282

Age
3
3
3
4
5
4
4
4
6
4
1
2
3
4
2
5
3
1
2
1
2
4
4
4
4
5
5
7
4
2
2
3
3
4
1

Leading edge Length
O1
O2
O3
O2
O3
O1
O1
O1
O1
O2
O1
O1
O1
O2
T3
O1
O2
O2
O2
O2
O1
O1
O2
O1
O2
O2
O1
O1
O1
O2
O1
O1
O2
O1

63.78
91.24
51.74
56.69
58.61
85.53
59.16

54.09

55.7
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Unit
N263 E179
N263 E179
N243 E234
N243 E234
N243 E234 & E235
N243 E234 & E235
N243 E234 & E235
N243 E234 & E235
N243 E234 & E235
N243 E234 & E235
N242 E231
N242 E231
N242 E231
N242 E231
N239 E231
Feature 38 NE
Feature 38 NE
Feature 38 NE
Feature 38 NE
Feature 38 NE
Feature 38 NE
Second shell layer
Second shell layer
Second shell layer
Second shell layer
Second shell layer
Second shell layer
Second shell layer
N242 E231
N241 E232
N243 E230
N239 E229
N239 E229
N239 E230
N239 E230

Depth
5.6-5.5
5.5-5.4
4.62-4.52
4.52-4.46

4.58-4.42
4.58-4.42
4.58-4.42
4.58-4.42
4.52-4.41
4.46-4.36
4.46-4.36
4.46-4.36
4.46-4.36
4.46-4.36
4.46-4.36
4.48-4.22
4.48-4.22
4.48-4.22
4.48-4.22
4.48-4.22
4.48-4.22
4.48-4.22
4.36-4.26
4.39-4.39
4.5-4.4
4.5-4.4
4.5-4.4
4.5-4.4
4.4-4.3

Specimen num.
11287
11290
11304
11416
11420
11421
11498
12250
24159
24160
24162
3082-1
3082-2
3371-2
3482-1
3482-2
3482-3
3482-4
3482-5
3482-6
3597-1
4911-1
4955-6
4958-1
4963-4
5155-1
5156-1
5162-1
5241-1
5247-14
5247-15
5247-16
5247-19
5247-20
5247-21
5247-6
5247-9

Age
3
2
6
2
3
4
4
2
9
2
2
1
1
5
1
5
3
2
3
3
6
3
1
1
2
3
2
12
3
1
1
1
1
1
1
2
3

Leading edge Length
O1
O1
O1
O2
O1
O2
O2
O3
O1
O1
O1
O1
O1
O1
T3
T2
O1
O1
O2
O1
O2
O1
O1
O1
O1
O1
O1
O1
O1
O1
O1
O1
O1
O3
O1

43.15
68.17
70.94
52.47
96.57
63.17
70.59
70.94
89.96
67.33
65.9
46.29
73.42
64.89
117.22
46.17
66.45
66.64
45.85
44.08
56.52
84.63
606

Unit
N241 E230
N241 E230
N239 E229
N240 E230
N241 E230
N240 E230
N239 E230
Feature 70
N242 E230
N242 E230
N242 E230
TP I
TP I
TP II
TP II
TP II
TP II
TP II
TP II
TP II
Feature 28
N230 E183
N228 E188
N229 E184
N231 E184
Feature 4 SC
Feature 4 SC
Feature 4 SC
N230 E186
Feature 4 SE
Feature 4 SE
Feature 4 SE
Feature 4 SE
Feature 4 SE
Feature 4 SE
Feature 4 SE
Feature 4 SE

Depth
4.52-4.5
4.52-4.5
4.4-4.3
4.52-4.4
4.5-4.4
4.52-4.4
4.4-4.32
4.4-4.34
4.4-4.34
4.4-4.34
4.34-4.3
10-15
10-15
20-30
30-40
30-40
30-40
30-40
30-40
30-40
40-50
4.5-4.4
4.5-4.4
4.5-4.4
4.5-4.4

4.4-4.3

Specimen num.
5327-02
5327-04
5327-09
5328-2
5328-4
5328-5
5473-1
5522-02
5522-03
5522-05
5637-5
6034-3
6463-2
6463-3
6465-1
6465-11
6465-12
6465-2
6465-4
6465-7
6465-8
6472-08
6472-10
6472-4
6472-7
6492-2
6554-1
6554-10
6554-11
6554-12
6554-14
6554-15
6554-16
6554-17
6554-18
6554-2
6554-20

Age
4
2
5
5
1
2
4
5
11
3
3
6
5
3
9
7
3
1
2
16
3
8
10
3
2
2
6
3
3
2
3
4
3
1
2
1
1

Leading edge
O2
O1
O1

Length
77.79
65.48
92.97

O1
O1
O1
O1
O3
O1
T3
O2
O1
O2
O1
O1
O2
O2
O1
T3
O2
O1
O2
T3
O2
O1
T3
O1
O2
O1
O1
O2
O1
O2
O1
O1
O2

56.88
69.15
83.87
90.09
92.71
66.91
75.42
49.05
60.67
88.47
64.31
57.73
52.01
62.9
101.42
72.1
74.36
67.71
58.99
63.81
46.21
71.66
77.65
86.94
55.37
45.73
88.69
85.97
54.69
61
47.12
45.94
607

Unit
Feature 4 NE
Feature 4 NE
Feature 4 NE
Feature 4 NC
Feature 4 NC
Feature 4 NC
Feature 4 NE
Feature 4 SC
Feature 4 SC
Feature 4 SC
N231 E187
Feature 10
N272 E200
N272 E200
N272 E200
N272 E200
N272 E200
N272 E200
N272 E200
N272 E200
N272 E200
N243 E174
N243 E174
N243 E174
N243 E174
N243 E174
N272 E200
N272 E200
N272 E200
N272 E200
N272 E200
N272 E200
N272 E200
N272 E200
N272 E200
N272 E200
N272 E200

Depth

4.2-4.1
4.0-3.9
5.5-5.4
5.5-5.4
5.4-5.3
5.4-5.3
5.4-5.3
5.4-5.3
5.4-5.3
5.4-5.3
5.4-5.3
5.3-5.2
5.3-5.2
5.3-5.2
5.3-5.2
5.3-5.2
5.3-5.2
5.3-5.2
5.3-5.2
5.3-5.2
5.3-5.2
5.3-5.2
5.3-5.2
5.3-5.2
5.3-5.2
5.3-5.2
5.3-5.2

Specimen num.
6554-21
6554-3
6554-4
6554-5
6554-6
6554-7
6554-8
6556-1
6556-10
6556-11
6556-12
6556-13
6556-2
6556-3
6556-4
6556-5
6556-6
6556-7
6556-8
6556-9
6558-1
6558-10
6558-11
6558-2
6558-3
6558-4
6558-6
6558-7
6558-9
6560-1
6560-10
6560-11
6560-13
6560-14
6560-15
6560-2
6560-3

Age
5
4
3
5
11
3
2
7
2
2
2
2
3
3
2
3
3
1
4
3
2
6
1
2
2
1
3
3
2
3
8
3
2
4
2

Leading edge
T2
O1
O1
O1
O3
T1
O1
T1
O2
O1
O1
O1
O1
T3
O1
O1
T3
O1
O2
O1
T3
O1
O2
T2
O1
O2
O1
O2
O2
O2
O2
O1
O3
O1
O1
O1
O1

Length
87.85
64.99
60.25
77.09
122.19
56.38
66.12
92.36
51.11
74.91
59.36
78.82
63.29
62.81
62.38
53.56
70.77
50.57
47.09
69.5
67.46
56.47
81.25
49.49
59.23
76.39
52.62
53.05
72.48
64.33
68.43
65.65
65.43
49.63
77.98
63.03
608

Unit
N272 E200
N272 E200
N272 E200
N272 E200
N272 E200
N272 E200
N272 E200
N243 E233
N243 E233
N243 E233
N243 E233
N243 E233
N243 E233
N243 E233
N243 E233
N243 E233
N243 E233
N243 E233
N243 E233
N243 E233
N243 E233
N243 E233
N243 E233
N243 E233
N243 E233
N243 E233
N243 E233
N243 E233
N243 E233
N243 E233
N243 E233
N243 E233
N243 E233
N243 E233
N243 E233
N243 E233
N243 E233

Depth
5.3-5.2
5.3-5.2
5.3-5.2
5.3-5.2
5.3-5.2
5.3-5.2
5.3-5.2
4.6-4.5
4.6-4.5
4.6-4.5
4.6-4.5
4.6-4.5
4.6-4.5
4.6-4.5
4.6-4.5
4.6-4.5
4.6-4.5
4.6-4.5
4.6-4.5
4.6-4.5
4.5-4.4
4.5-4.4
4.5-4.4
4.5-4.4
4.5-4.4
4.5-4.4
4.5-4.4
4.5-4.4
4.5-4.4
4.7-4.6
4.7-4.6
4.7-4.6
4.7-4.6
4.7-4.6
4.7-4.6
4.7-4.6
4.7-4.6

Specimen num.
6560-4
6560-6
6560-7
6560-8
6560-9
6561-1
6563-07
6563-1
6563-10
6563-11
6563-12
6563-14
6563-16
6563-3
6563-4
6563-5
6563-8
6563-9
6566-15
6591-1
6591-2
6591-3
6620-03
6620-1
6620-11
6620-12
6620-13
6620-14
6620-15
6620-16
6620-17
6620-19
6620-20
6620-4
6620-8
6620-9
6621-1

Age
4
3
5
2
2
3
6
2
2
4
2
3
4
3
6
2
10
2
3
4
8
4
2
3
4
3
5
3
3
2
4
2
3
5
8
4
2

Leading edge
O1
O1
O2
O3
O1
O2
O1
O1
O3
O1
O2
O1
O1
O1
O1
O1
O3
O1
O1
O3
T3
O1
T3
O1
O2
O1
O2
O2
O1
T3
O1
O2
T2
O2
O3
O1
O1

Length
68.98
76.19
83.07
49.11
54.75
53
82.2
66.41
72.44
61.83
60.42
56.01
76.47
76.51
65.26
93.82
72.2
49.44
91.65
92.39
95.41
59.17
84.44
87.25
86.07
62.82
79.22
44.95
78.24
66.81

59.7
50.27
609

Unit
N243 E233
N243 E233
N243 E233
N243 E233
N243 E233
N243 E174
N243 E174
N243 E174
N243 E174
N243 E174
N243 E174
N243 E174
N243 E174
N243 E174
N243 E174
N243 E174
N243 E174
N243 E174
N272 E200
N243 E174
N243 E174
N243 E174
N272 E200
N272 E200
N272 E200
N272 E200
N272 E200
N272 E200
N272 E200
N272 E200
N272 E200
N272 E200
N272 E200
N272 E200
N272 E200
N272 E200
N213 E198

Depth
4.7-4.6
4.7-4.6
4.7-4.6
4.7-4.6
4.7-4.6
5.4-5.3
5.2-5.1
5.2-5.1
5.2-5.1
5.2-5.1
5.2-5.1
5.2-5.1
5.2-5.1
5.2-5.1
5.2-5.1
5.2-5.1
5.2-5.1
5.2-5.1
5.1-5.0
5.1-5.0
5.1-5.0
5.1-5.0
5.1-5.0
5.1-5.0
5.1-5.0
5.1-5.0
5.1-5.0
5.1-5.0
5.1-5.0
5.1-5.0
5.1-5.0
5.1-5.0
5.1-5.0
5.1-5.0
5.1-5.0
5.1-5.0
4.5-4.4

Specimen num.
6621-12
6621-13
6621-4
6621-6
6621-8
6622-3
6627-1
6627-10
6627-12
6627-13
6627-15
6627-16
6627-2
6627-3
6627-3
6627-6
6627-7
6627-8
6627-9
6630-01
6630-02
6630-03
6630-04
6630-06
6630-09
6630-10
6630-11
6630-5
6630-8
6637-1
6637-2
6637-3
6637-4
6637-6
6637-7
6637-9
6665-1

Age
2
3
3
3
3
2
4
3
4
7
4
3
3
2
3
2
3
3
2
4
3
5
3
3
4
3
9
4
20
3
2
10
1
2
2
3
4

Leading edge
O1
O2
O2
O1
O1
O1
T1
T1
O1
O2
O2
O2
O1
O1
O1
O2
O1
T3
O2
O3
T2
T3
O1
T3
T2
O1
O3
T3
O2
O2
O3
O3
O2
O2
O1
O1

Length
73.27
76.96
62.65
75.51
55.01
71.49
90.09
77.21
64.46
85.73
54.15
55.03
81.18
91.46
62.25
58.66
54.53
71.27
56.12
50.31
51.84
88.94
78.22
73.31

100.68
81.29
45
64.95
48.52
68.89
71.48
68.76
60.34
610

Unit
N213 E198
N213 E198
N213 E198
N213 E198
N213 E198
N263 E179
N272 E200
N272 E200
N272 E200
N272 E200
N272 E200
N272 E200
N272 E200
N272 E200
N272 E200
N272 E200
N272 E200
N272 E200
N272 E200
N243 E174
N243 E174
N243 E174
N243 E174
N243 E174
N243 E174
N243 E174
N243 E174
N243 E174
N243 E174
N243 E233
N243 E233
N243 E233
N243 E233
N243 E233
N243 E233
N243 E233
N243 E174

Depth
4.5-4.4
4.5-4.4
4.5-4.4
4.5-4.4
4.5-4.4
5.7-5.6
5.2-5.1
5.2-5.1
5.2-5.1
5.2-5.1
5.2-5.1
5.2-5.1
5.2-5.1
5.2-5.1
5.2-5.1
5.2-5.1
5.2-5.1
5.2-5.1
5.2-5.1
5.1-5.0
5.1-5.0
5.1-5.0
5.1-5.0
5.1-5.0
5.1-5.0
5.1-5.0
5.1-5.0
5.1-5.0
5.1-5.0
4.4-4.3
4.4-4.3
4.4-4.3
4.4-4.3
4.4-4.3
4.4-4.3
4.4-4.3
5.0-4.9

Specimen num.
6685-02
6685-05
6685-09
6685-3
6685-7
6685-8
6723-10
6723-11
6723-12
6723-13
6723-14
6723-2
6723-4
6723-5
6723-6
6723-7
6723-8
6727-1
6727-2
6727-3
6728-1
6728-2
6730-03
6730-04
6730-07
6730-1
6730-13
6730-2
6730-5
6730-8
6738-9
6755-11
6755-13
6755-2
6755-3
6755-5
6755-7

Age
2
2
2
2
3
2
2
2
2
2
4
2
2
4
2
4
2
2
2
2
2
2
7
4
3
2
12
1
3
4
2
4
2
3
2
4
3

Leading edge
O1
O2
O1
O1
O3
O3
O2
O1
O1
O1
T3
O2
O2
O1
O1
O1
O1
O2
O1
O1
O2
O2
O3
T3
O1
O1
O2
O1
T3
O1
O1
O2
O2
O1
T3
O1

Length
41.03
67.53
49.24
69.28
54.93
47
61.75
43.87
70.07
51.64
80.15
74.68
72.57
61.12
83.53
69.24
60.46
44.25
75.22
74.94
79.88
73.94

79.6
82.64
73.15
86.79
69
75.19
43.92
76.65
69.79
611

Unit
Feature 23
Feature 23
Feature 23
Feature 23
Feature 23
Feature 23
N213 E198
N213 E198
N213 E198
N213 E198
N213 E198
N213 E198
N213 E198
N213 E198
N213 E198
N213 E198
N213 E198
N263 E179
N263 E179
N263 E179
N263 E179
N263 E179
N263 E179
N263 E179
N263 E179
N263 E179
N263 E179
N263 E179
N263 E179
N263 E179
N263 E179
N263 E179
N263 E179
N263 E179
N263 E179
N263 E179
N263 E179

Depth
5.1-5.0
5.1-5.0
5.1-5.0
5.1-5.0
5.1-5.0
5.1-5.0
4.6-4.5
4.6-4.5
4.6-4.5
4.6-4.5
4.6-4.5
4.6-4.5
4.6-4.5
4.6-4.5
4.6-4.5
4.6-4.5
4.6-4.5
5.6-5.5
5.6-5.5
5.6-5.5
5.5-5.4
5.5-5.4
5.3-5.17
5.3-5.17
5.3-5.17
5.3-5.17
5.3-5.17
5.3-5.17
5.3-5.17
5.3-5.17
5.4-5.3
5.4-5.3
5.4-5.3
5.4-5.3
5.4-5.3
5.4-5.3
5.4-5.3

Specimen num.
6755-8
6755-9
6837-8
6873-1
6873-3
6873-6
6875-11
6875-17
6875-2
6875-9
6877-08
6877-4
6877-6
6879-01
6881-1
6969-10
6969-12
6969-19
6969-24
6969-25
6969-4
6969-5
6969-8
6970-1
6970-2
6970-4
6970-6
6972-01
6972-06
6972-11
6972-18
6972-18
6972-20
6972-21
6974-1
6974-3
6974-7

Age
2
3
2
6
2
2
3
2
3
2
3
9
2
2
3
2
7
2
2
1
4
3
2
2
2
3
3
3
7
4
3
6
2
3
10
2
1

Leading edge
O2
O1
O1
O2
T3
O1
T2
O1
T3
O1
O1
T3
O1
O1
O1
O1
T3
O2
O2
O2
O1
O1
O1
O2
O1
O1
O2
T3
O3
O3
O2
O2
O3
O1
O3
O1
O3

Length
59.83
83.48
60.04
84.53
61.19
87.24
65.05
78.01
120.8
66.85
58.37
81.8
56.78
99.45
58.76
56.36
69.06
59.14
88.47
63.27
47.76
73.1
73.85
68.89
101.44

108.18
74.11
56.65
80.45
64
50.86
612

Unit
N263 E179
N263 E179
N243 E235
N243 E235
N243 E235
N243 E235
N243 E235
N243 E235
N243 E235
N243 E235
N243 E234
N243 E234
N243 E234
N243 E231
N243 E231
N243 E235
N243 E235
N243 E235
N243 E235
N243 E235
N243 E235
N243 E235
N243 E235
N243 E234
N243 E234
N243 E234
N243 E234
N243 E231
N243 E231
N243 E231
N243 E231
N243 E231
N243 E231
N243 E231
N243 E231
N243 E231
N243 E231

Depth
5.4-5.3
5.4-5.3
4.67-4.62
4.67-4.62
4.67-4.62
4.67-4.62
4.62-4.52
4.62-4.52
4.62-4.52
4.62-4.52
4.62-4.52
4.62-4.52
4.62-4.52
4.6-4.5
4.48-4.38
4.52-4.39
4.52-4.39
4.52-4.39
4.52-4.39
4.52-4.39
4.52-4.39
4.52-4.39
4.52-4.39
4.52-4.46
4.52-4.46
4.52-4.46
4.52-4.46
4.38-4.28
4.38-4.28
4.38-4.28
4.38-4.28
4.38-4.28
4.38-4.28
4.38-4.28
4.48-4.38
4.48-4.38
4.48-4.38

Specimen num.
7010-13
7064-1
7064-3
7064-4
7073-08
7073-12
7081-08
7136-01
7136-03
7136-05
7136-06
7136-08
7136-12
7136-13
7136-18
7136-19
7136-7
7137-1
7137-2
7137-3
7137-4
7137-6
7137-7
7204-03
7204-04
7204-05
7204-08
7207-2
7277-1
7279-1
7279-6
7281-15
7281-19
7285-1
7285-2
7285-3
7288-18

Age
2
4
7
3
16
2
2
5
2
2
3
1
2
3
4
1
2
1
3
3
3
4
2
2
9
4
4
4
14
2
2
5
3
3
3

Leading edge Length
O1
O1
T3
85.18
O1
57.36
105.17
O1
O1
58.78
O1
60.85
O1
75.69
O3
96.39
O3
54.44
O2
47.48
O1
79.26
O1
45.46
O1
64.73
O2
96.21
O1
66.72
T3
66.3
O1
71.88
O2
T3
73.74
O1
59.92
T2
71.09
O2
O1
67.12
O2
60.38
O3
64.15
O1
80.59
O1
O2
79.8
O3
80.97
O1
T3
T1
71.4
O1
70.66
O1
69.53
T2
88.55
613

Unit
N243 E235
N243 E234 & E235
N243 E234 & E235
N243 E234 & E235
N243 E232
N243 E232
Feature 32
N243 E235
N243 E235
N243 E235
N243 E235
N243 E235
N243 E235
N243 E235
N243 E235
N243 E235
N243 E235
N243 E234
N243 E234
N243 E234
N243 E234
N243 E234
N243 E234
N242 E234
N242 E234
N242 E234
N242 E234
N241 E231
N242 E233
N242 E234
N242 E234
N242 E234
N242 E234
Feature 35
Feature 35
Feature 35
N242 E233

Depth
4.39-4.38

4.69-4.59
4.69-4.59
4.43-4.32
4.40-4.36
4.40-4.36
4.40-4.36
4.40-4.36
4.40-4.36
4.40-4.36
4.40-4.36
4.40-4.36
4.40-4.36
4.40-4.36
4.35-4.31
4.35-4.31
4.35-4.31
4.35-4.31
4.35-4.31
4.35-4.31
4.69-4.64
4.69-4.64
4.69-4.64
4.69-4.64
4.69-4.61
4.65-4.54
4.66-4.55
4.66-4.55
4.55-4.45
4.55-4.45
4.45-4.42
4.45-4.42
4.45-4.42
4.54-4.45

Specimen num.
7288-2
7297-1
7393-8
7397-1
7401-1
7402-1
7403-1
7404-1
7405-1
7406-1
7412-1
7424-1
7446-1
7446-10
7446-11
7446-12
7446-14
7446-16
7446-17
7446-18
7446-19
7446-20
7446-3
7446-6
7446-8
7449-10
7449-12
7449-13
7449-14
7449-15
7449-16
7449-18
7449-2
7449-20
7449-23
7449-24
7449-25

Age
2
4
3
2
3
3
3
2
3
2
3
2
7
2
2
3
3
2
3
2
2
2
3
2
2
2
2
3
2
5
2
2
6
6
2
12
2

Leading edge
O1
O2
O2
O1
O1
O2
O1
O1
T3
O2
T1
O2
O3
O1
O1
O1
O1
O1
O2
O1
O1
O2
O1
O1
O1
O1
O3
O2
O1
O1
O1
O1
O1
O1
O2
O1
O1

Length
102.69
83.93
54.52
79.84
67.74
52.18
72.83
73.27
54.96
55.77

57.52
62.97
60.56
54.64
69.16
55.04
64.7
66.33
79.66
73.46
75.53
62.71
54.57
45.93
66.71
54.47
52.51
79.03
68.44
64.06
91.87
61.07
614

Unit
N242 E233
Feature 36
N242 E234
N242 E234
N242 E234
N242 E234
N242 E234
N242 E234
N242 E234
N242 E234
N242 E234
N242 E234
N242 E234
N242 E234
N242 E234
N242 E234
N242 E234
N242 E234
N242 E234
N242 E234
N242 E234
N242 E234
N242 E234
N242 E234
N242 E234
N241 E233
N241 E233
N241 E233
N241 E233
N241 E233
N241 E233
N241 E233
N241 E233
N241 E233
N241 E233
N241 E233
N241 E233

Depth
4.54-4.45
4.45-4.40
4.43-4.35
4.43-4.35
4.43-4.35
4.43-4.35
4.43-4.35
4.43-4.35
4.43-4.35
4.43-4.35
4.43-4.35
4.43-4.35
4.35-4.3
4.35-4.3
4.35-4.3
4.35-4.3
4.35-4.3
4.35-4.3
4.35-4.3
4.35-4.3
4.35-4.3
4.35-4.3
4.35-4.3
4.35-4.3
4.35-4.3
4.64-4.54
4.64-4.54
4.64-4.54
4.64-4.54
4.64-4.54
4.64-4.54
4.64-4.54
4.64-4.54
4.64-4.54
4.64-4.54
4.64-4.54
4.64-4.54

Specimen num.
7449-26
7449-27
7449-3
7449-31
7449-32
7449-33
7449-36
7449-6
7449-8
7451-1
7451-10
7451-13
7451-14
7451-18
7451-19
7451-2
7451-20
7451-21
7451-26
7451-27
7451-28
7451-29
7451-3
7451-4
7451-6
7451-7
7451-8
7454-17
7454-18
7454-4
7454-8
7455-15
7455-2
7461-10
7461-2
7526-1
7528-01

Age
2
3
3
2
6
3
3
3
2
3
2
3
3
5
1
4
5
3
8
2
2
3
2
2
3
2
7
1
2
6
2
2
2
2
3
3
3

Leading edge
O2
O1
O1
O3
O1
O1
O1
O1
O3
T3
O1
O1
O1
O1
O1
O1
O1
O2
T3
O1
O1
O3
O1
O3
O3
O2
O1
O1
O1
T3
O2
O1
O1
O1
O1
O1
T3

Length
71.6
66.97
64.04
81.85
74.29
64.45
69.5
54.43
82.24
66.53
61.74
48.18
86.27
59.34
92.68
81.54
62.05
84.95
48.04
54.17
57.25
48.85
68.6
71.61
62
52.23
79.98
52.55
51.12
84.04
88.9

615

Unit
N241 E233
N241 E233
N241 E233
N241 E233
N241 E233
N241 E233
N241 E233
N241 E233
N241 E233
N241 E234
N241 E234
N241 E234
N241 E234
N241 E234
N241 E234
N241 E234
N241 E234
N241 E234
N241 E234
N241 E234
N241 E234
N241 E234
N241 E234
N241 E234
N241 E234
N241 E234
N241 E234
N240 E233
N240 E233
N240 E233
N240 E233
N240 E233
N240 E233
N241 E233
N241 E233
Feature 37
Feature 37

Depth
4.64-4.54
4.64-4.54
4.64-4.54
4.64-4.54
4.64-4.54
4.64-4.54
4.64-4.54
4.64-4.54
4.64-4.54
4.63-4.53
4.63-4.53
4.63-4.53
4.63-4.53
4.63-4.53
4.63-4.53
4.63-4.53
4.63-4.53
4.63-4.53
4.63-4.53
4.63-4.53
4.63-4.53
4.63-4.53
4.63-4.53
4.63-4.53
4.63-4.53
4.63-4.53
4.63-4.53
4.67-4.55
4.67-4.55
4.67-4.55
4.67-4.55
4.55-4.45
4.55-4.45
4.44-4.32
4.44-4.32
4.38-4.3
4.38-4.3

Specimen num.
7573-1
7577-1
7577-1
7588-1
7591-1
7593-1
7593-10
7593-11
7593-12
7593-14
7593-15
7593-16
7593-17
7593-18
7593-2
7593-20
7593-21
7593-22
7593-3
7593-4
7593-7
7593-8
7593-9
7594-1
7594-2
7597-10
7597-4
7597-7
7597-8
7597-9
7599-3
7600-02
7600-04
7600-06
7600-07
7600-08
7600-09

Age
5
3
7
6
1
2
4
3
6
6
4
3
7
3
1
3
3
6
5
11
2
2
2
7
2
2
2
3
3
1
4
3
3
2
4
2

Leading edge
O1
O1
O1
T2
O1
O1
O2
O1
O1
O1
O1
O1
O1
O2
O2
T3
O1
O1
O1
O2
O2
O1
O2
O2
O1
O2
O1
O3
O1
O1
O3
O1
O1
O1
O2
T3
O1

Length
62.6
109.06
80.24
70.84
98.9
73.03
74.19
104.65
55.05
81.62
51.52
57.12
69.19
76.93
97.99
59.86
44.54
49.9
86.06
55.09
47.01
65.76
69.63
89.64
73.93
56.11
71.43
70.64
63.44
56.15
77.16
50.25
616

Unit
N240 E233
N241 E233
N241 E233
N241 E233
N239 E233
N241 E234
N241 E234
N241 E234
N241 E234
N241 E234
N241 E234
N241 E234
N241 E234
N241 E234
N241 E234
N241 E234
N241 E234
N241 E234
N241 E234
N241 E234
N241 E234
N241 E234
N241 E234
N239 E233
N239 E233
N240 E234
N240 E234
N240 E234
N240 E234
N240 E234
N239 E233
N241 E234
N241 E234
N241 E234
N241 E234
N241 E234
N241 E234

Depth
4.45-4.35
4.44-4.32
4.44-4.32
4.61-4.39
4.34-4.34
4.53-4.4
4.53-4.4
4.53-4.4
4.53-4.4
4.53-4.4
4.53-4.4
4.53-4.4
4.53-4.4
4.53-4.4
4.53-4.4
4.53-4.4
4.53-4.4
4.53-4.4
4.53-4.4
4.53-4.4
4.53-4.4
4.53-4.4
4.53-4.4
4.65-4.44
4.65-4.44
4.63-4.53
4.63-4.53
4.63-4.53
4.63-4.53
4.63-4.53
4.44-4.44
4.4-4.27
4.4-4.27
4.4-4.27
4.4-4.27
4.4-4.27
4.4-4.27

Specimen num.
7600-11
7600-12
7600-13
7600-15
7600-17
7600-18
7600-20
7600-21
7600-22
7600-23
7600-25
7600-26
7600-27
7695-1
7715-1
7719-10
7719-13
7719-5
7719-9
7721-15
7721-22
7721-23
7721-5
7721-7
7721-9
7722-1
7722-10
7722-11
7722-14
7722-15
7722-18
7722-2
7722-3
7722-4
7722-5
7722-6
7722-7

Age
3
2
1
2
2
3
2
2
5
6
2
2
8
3
2
2
2
5
2
2
3
1
3
3
2
3
1
3
3
2
1
4
4
5
4
2
4

Leading edge
O1
O1
O1
O1
O1
O2
O1
O1
O1
O1
T3
O1
O1
O2
O1
O2
O1
O2
O1
O1
O1
O1
O1
O1
O3
O1
O1
O1
O3
O1
O1
O1
O1
O1
O1
T2
O1

Length
72.66
66.48
56.1
60
50.24
64.35
55.38
43.35
95.55
64.74
84.14
70.22
85.63
57.21
82.51
58.01
50
76.52
52.82
80.47
87.59
73.87
77.61
48.43
92.01
60.57
56.81
77.66
66.27
56.76
82.71
71.94
617

Unit
N241 E234
N241 E234
N241 E234
N241 E234
N241 E234
N241 E234
N241 E234
N241 E234
N241 E234
N241 E234
N241 E234
N241 E234
N241 E234
N241 E234
N241 E232
N239 E232
N239 E232
N239 E232
N239 E232
N239 E233
N239 E233
N239 E233
N239 E233
N239 E233
N239 E233
N240 E234
N240 E234
N240 E234
N240 E234
N240 E234
N240 E234
N240 E234
N240 E234
N240 E234
N240 E234
N240 E234
N240 E234

Depth
4.4-4.27
4.4-4.27
4.4-4.27
4.4-4.27
4.4-4.27
4.4-4.27
4.4-4.27
4.4-4.27
4.4-4.27
4.4-4.27
4.4-4.27
4.4-4.27
4.4-4.27
4.4-4.27
4.59-4.46
4.55-4.43
4.55-4.43
4.55-4.43
4.55-4.43
4.44-4.34
4.44-4.34
4.44-4.34
4.44-4.34
4.44-4.34
4.44-4.34
4.33-4.27
4.33-4.27
4.33-4.27
4.33-4.27
4.33-4.27
4.33-4.27
4.33-4.27
4.33-4.27
4.33-4.27
4.33-4.27
4.33-4.27
4.33-4.27

Specimen num.
7722-8
7722-9
7725-10
7725-11
7725-12
7725-13
7725-16
7725-17
7725-19
7725-2
7725-20
7725-21
7725-22
7725-24
7725-25
7725-26
7725-29
7725-3
7725-4
7725-5
7725-7
7725-8
7725-9
7727-7
7840-3
7911-12
7932-5
7934-1
7937-05
7937-09
7937-10
7937-11
7937-8
7983-10
7983-11
7983-14
7983-16

Age
1
3
2
3
4
2
3
2
3
3
2
3
2
2
3
3
8
3
3
2
1
4
5
5
2
2
2
2
5
2
2
2
5
3
7
2

Leading edge
O1
O1
O1
O1
O1
O2
O1
O1
O1
O1
O2
O2
O1
O2
O1
O1
T1
O1
T1
O2
O2
O1
O1
O1
O1
O1
O1
O1
O3
O2
O2
T1
O2
O1
O1
T3
O1

Length
52.11
54.44
43.47
60.25
71.61
88.94

54.4
72.82
52.42
65.86
54.77
67.29
73.64
96.2
61.2
57.21
54.92
68.05
73.84
74.55
51.3
72.72
51.66
63.05
83.55
68.26
75.13

69.6
100.5
69.46
618

Unit
N240 E234
N240 E234
N240 E234
N240 E234
N240 E234
N240 E234
N240 E234
N240 E234
N240 E234
N240 E234
N240 E234
N240 E234
N240 E234
N240 E234
N240 E234
N240 E234
N240 E234
N240 E234
N240 E234
N240 E234
N240 E234
N240 E234
N240 E234
N240 E234
N241 E231
N241 E232
Feature 38 NE
Feature 40 East
N239 E234
N239 E234
N239 E234
N239 E234
N239 E234
N242 E233
N242 E233
N242 E233
N242 E233

Depth
4.33-4.27
4.33-4.27
4.43-4.33
4.43-4.33
4.43-4.33
4.43-4.33
4.43-4.33
4.43-4.33
4.43-4.33
4.43-4.33
4.43-4.33
4.43-4.33
4.43-4.33
4.43-4.33
4.43-4.33
4.43-4.33
4.43-4.33
4.43-4.33
4.43-4.33
4.43-4.33
4.43-4.33
4.43-4.33
4.43-4.33
4.53-4.43
4.61-4.55
4.59-4.46
4.57-4.46
4.43-4.36
4.61-4.51
4.61-4.51
4.61-4.51
4.61-4.51
4.61-4.51
4.3-4.3
4.3-4.3
4.3-4.3
4.3-4.3

Specimen num.
7983-17
7983-2
7983-8
8013-16
8040-03
8040-05
8040-07
8040-11
8042-2
8043-10
8043-11
8043-13
8043-14
8043-15
8043-9
8044-1
8044-2
8047-11
8047-13
8047-14
8047-20
8047-6
8051-1
8051-3
8051-5
8052-1
8052-10
8052-11
8052-14
8052-16
8052-17
8052-2
8052-3
8052-6
8052-8
8052-9
8053-1

Age
2
2
2
7
2
2
2
2
4
2
3
3
3
2
5
1
2
2
2
3
2
1
3
2
3
4
4
2
3
5
2
2
2
2
3
1

Leading edge
O1
O2
O1
O3
O1
O1
O1
O2
O1
O2
O3
O1
O2
O1
O3
T2
O2
O2
O2
O3
O1
O2
O2
O2
O3
O1
O1
O3
O1
O2
T2
O2
O2
O1
O1
O2
O1

Length
64.84
52.22
62.93
57.65
73.86
67.28
57.22
55.58

96.8
50.45
83.59
46.05
42.63
66.01
65.28
66.68
47.76
63.3
61.53
54.84
82.62
83.21
57.52
86.97
57.45
70.47
57.72
67.58
68.05
55.16
619

Unit
N242 E233
N242 E233
N242 E233
N240 E231
N241 E234
N241 E234
N241 E234
N241 E234
N242 E234
N239 E234
N239 E234
N239 E234
N239 E234
N239 E234
N239 E234
Feature 32 East
Feature 32 East
Feature 38 SW
Feature 38 SW
Feature 38 SW
Feature 38 SW
Feature 38 SW
Feature 38 SE
Feature 38 SE
Feature 38 SE
N239 E234
N239 E234
N239 E234
N239 E234
N239 E234
N239 E234
N239 E234
N239 E234
N239 E234
N239 E234
N239 E234
Feature 38 SW

Depth
4.3-4.3
4.3-4.3
4.3-4.3
4.65-4.55
4.26
4.26
4.26
4.26
4.28-4.19
4.51-4.41
4.51-4.41
4.51-4.41
4.51-4.41
4.51-4.41
4.51-4.41
4.34-4.23
4.34-4.23
4.6-4.46
4.6-4.46
4.6-4.46
4.6-4.46
4.6-4.46
4.61-4.46
4.61-4.46
4.61-4.46
4.41-4.31
4.41-4.31
4.41-4.31
4.41-4.31
4.41-4.31
4.41-4.31
4.41-4.31
4.41-4.31
4.41-4.31
4.41-4.31
4.41-4.31
4.46-4.36

Specimen num.
8053-10
8053-12
8053-14
8053-15
8053-2
8053-3
8055-1
8055-4
8055-5
8055-7
8134-14
8134-17
8134-29
8134-30
8134-32
8134-34
8134-39
8134-45
8138-11
8138-14
8138-16
8138-17
8138-18
8138-28
8138-29
8138-30
8138-34
8138-7
8142-3
8142-4
8147-1
8153-01
8238-1
8252-5
8252-6
8253-07
8257-06

Age
4
1
2
4
1
2
4
2
2
2
2
2
2
2
2
2
3
2
2
3
1
3
2
3
2
1
4
2
1
2
2
3
8
3
1
2
1

Leading edge
O3
O2
O2
O2
O2
O1
O2
O1
O1
O1
O2
O1
O1
O1
O2
T3
O2
O2
O2
O2
O1
O2
O3
O2
O2
O2
O2
O1
O2
O2
O2
O2
O2
O2
O1
O1

Length
76.78
65.84
49.95
54.32

65.02
64.12
68.64
54.01
75.1
61.26
60.14
71.41
48.44
67.32
42.4
46.3
71.5
58.81
68.56
64.73
45.64
53.99
69.69
60.76
65.08
57.43
82.64

56.58
45.13
620

Unit
Feature 38 SW
Feature 38 SW
Feature 38 SW
Feature 38 SW
Feature 38 SW
Feature 38 SW
N239 E234
N239 E234
N239 E234
N239 E234
N242 E231
N242 E231
N242 E231
N242 E231
N242 E231
N242 E231
N242 E231
N242 E231
N239 E232
N239 E232
N239 E232
N239 E232
N239 E232
N239 E232
N239 E232
N239 E232
N239 E232
N239 E232
N240 E232
N240 E232
N239 E233
N240 E233
N239 E234
Feature 38 NE
Feature 38 NE
N243 E232
N240 E235

Depth
4.46-4.36
4.46-4.36
4.46-4.36
4.46-4.36
4.46-4.36
4.46-4.36
4.31-4.25
4.31-4.25
4.31-4.25
4.31-4.25
4.36-4.26
4.36-4.26
4.36-4.26
4.36-4.26
4.36-4.26
4.36-4.26
4.36-4.26
4.36-4.26
4.42-4.32
4.42-4.32
4.42-4.32
4.42-4.32
4.42-4.32
4.42-4.32
4.42-4.32
4.42-4.32
4.42-4.32
4.42-4.32
4.44-4.38
4.44-4.38
4.32-4.24
4.34-4.31
4.31-4.25
4.36-4.22
4.36-4.22
4.32-4.3
4.41-4.31

Specimen num.
8257-11
8260-01
8260-05
8260-09
8260-12
8260-13
8260-14
8260-15
8260-16
8260-18
8263-1
8267-1
8268-1
8271-1
8274-1
8275-1
8277-1
8282-1
8287-1
8288-1
8292-1
8293-1
8299-1
8363-1
8367-1
8382-1
8387-1
8389-1
8397-1
8401-1
8412-03
8412-5
8417-08
8425-1
8427-1
8434-1
8436-01

Age
3
2
2
2
2
2
2
2
3
2
5
2
3
3
3
2
2
2
2
2
1
3
1
2
2
2
2
9
4
2
2
2
2
9
2
6

Leading edge
O1
O3
O2
O2
O1
O1
O1
O1
O1
O3
O3
T1
O1
O2
T1
T2
O1
O1
O2
O2
O2
O1
O3
O2
O3
O1
O1
O1
O2
O1
O2
O3
O1
O1
T1
O2
O2

Length
47.14
49.83
52.41
47.05
81.84
52.32
61.62
77.82
51.36
61.58
60.71
54.07
77.35
68.56
48.39
67.48
58.38
44.22
64.33
60
70.36
51.41
65.26
67.16
47.68
105.05
69.34
55.4
52.11
56.84
65.57
89.42
621

Unit
N240 E235
N240 E232
N240 E232
N240 E232
N240 E232
N240 E232
N240 E232
N240 E232
N240 E232
N240 E232
N239 E232
N239 E232
N239 E232
N239 E232
N239 E232
N239 E232
N239 E232
N239 E232
N239 E232
N239 E232
N239 E232
N239 E232
N239 E232
N240 E231
N240 E231
N240 E231
N240 E232
N240 E232
N240 E232
N240 E232
N240 E232
N240 E232
N242 E233
Feature 38 NW
Feature 38 NW
N239 E232
Feature 38 NE

Depth
4.41-4.31
4.39-4.36
4.39-4.36
4.39-4.36
4.39-4.36
4.39-4.36
4.39-4.36
4.39-4.36
4.39-4.36
4.39-4.36
4.42-4.32
4.42-4.32
4.42-4.32
4.42-4.32
4.42-4.32
4.42-4.32
4.42-4.32
4.42-4.32
4.42-4.32
4.42-4.32
4.42-4.32
4.42-4.32
4.42-4.32
4.41-4.31
4.41-4.31
4.41-4.31
4.39-4.36
4.39-4.36
4.39-4.36
4.39-4.36
4.48-4.44
4.48-4.44
4.3-4.28
4.36-4.22
4.36-4.22
4.32-4.27
4.36-4.22

Specimen num.
8437-01
8438-01
8441-01
8442-01
8443-01
8448-1
8453-1
8455-1
8456-1
8457-1
8458-1
8462-1
8463-1
8464-1
8465-1
8467-1
8469-1
8473-1
8474-1
8475-1
8476-1
8478-1
8480-1
8482-1
8485-1
8487-1
8489-1
8490-1
8494-1
8495-1
8496-1
8499-1
8500-1
8503-1
8612-01
8708-1
8721-2

Age
3
7
3
2
3
2
2
2
3
4
2
3
2
4
2
2
2
2
2
2
2
2
3
4
2
3
4
4
3
2
2
2
2
4
3
5
2

Leading edge
O1
T3
O1
O1
O1
O2
O1
O1
O2
O1
O1
O1
O1
O1
O2
O2
O2
O1
O1
O1
O1
T1
O1
O1
O1
T1
T1
T1
O2
O2
O2
O1
O1
O1
T3
T2
O1

Length
54.22
78.1
43.93
56.96
58.01
59.02
63.25
63.83
80.54
59.9
78.33
43.44
59.66
64.62
47.99
61.89
69.77
70.18
73.03
65.1
75.25
85.44
66.27
70.45
99.38
85.62
63.07
56.38
58.14
68.02
67.42
89.95
53
81.14
49.86
622

Unit
Feature 38 NE
Feature 38 NE
Feature 38 NE
Feature 38 NE
Feature 38 NE
N242 E231
N242 E231
N242 E231
N242 E231
N242 E231
N242 E231
N242 E231
N242 E231
N242 E231
N242 E231
N242 E231
N242 E231
N242 E231
N242 E231
N242 E231
N242 E231
N242 E231
N239 E231
N239 E231
N239 E231
N239 E231
N239 E231
N239 E231
N239 E231
N239 E231
N239 E231
N239 E231
N239 E231
N239 E231
N242 E233
Feature 38 NE
Feature 38 NE

Depth
4.36-4.22
4.36-4.22
4.36-4.22
4.36-4.22
4.36-4.22
4.36-4.26
4.36-4.26
4.36-4.26
4.36-4.26
4.36-4.26
4.36-4.26
4.36-4.26
4.36-4.26
4.36-4.26
4.36-4.26
4.36-4.26
4.36-4.26
4.36-4.26
4.36-4.26
4.36-4.26
4.36-4.26
4.36-4.26
4.42-4.28
4.42-4.28
4.42-4.28
4.42-4.28
4.42-4.28
4.42-4.28
4.42-4.28
4.42-4.28
4.42-4.28
4.42-4.28
4.42-4.28
4.42-4.28
4.3-4.28
4.1-4.0
4.22-4.1

Specimen num.
8727-01
8727-02
8731-1
8731-11
8731-13
8731-2
8731-3
8731-5
8731-6
8731-8
8731-9
8746-01
8746-01
8752-01
8886-02
8888-01
8888-03
8888-04
9260-01
9260-02
9260-03

Age
4
2
2
2
16
3
3
2
3
2
2
2
4
2
3
4
4
7
2
3
3

Leading edge
O2
O1
O1
O1
T3
O2
O1
T3
O1
O2
O1
O1
O1
O1
T3
O1
T3
O1
O1
O2
O1

Length
54.67
49.23
54.98
50.41
72.26
59.9
51.61
54.98
61.16
59.3
55.73
56.8
71.38
62.73
58.49
67.74
85.74
56.88
72.22

623

Unit
Feature 42
Feature 42
Feature 38 NE
Feature 38 NE
Feature 38 NE
Feature 38 NE
Feature 38 NE
Feature 38 NE
Feature 38 NE
Feature 38 NE
Feature 38 NE
N241 E231
N241 E231
N241 E231
Feature 38 NW
Feature 38 NE
Feature 38 NE
Feature 38 NE
Feature 38 NE
Feature 38 NE
Feature 38 NE

Depth
4.16-4.02
4.16-4.02
4.22-4.1
4.22-4.1
4.22-4.1
4.22-4.1
4.22-4.1
4.22-4.1
4.22-4.1
4.22-4.1
4.22-4.1
4.36-4.36
4.36-4.36
4.36-4.36
4.1-4.0
4.1-4.0
4.1-4.0
4.1-4.0
4.1-4.0
4.1-4.0
4.1-4.0



624

625

626

627

628

